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DEFINITION OF TERMS

Terms

Definitions

Monitor description

Description of what the ECM monitors and how it detects malfunctions (monitoring purpose
and its details).

Related DTCs

A group of diagnostic trouble codes that are output by the ECM based on the same
malfunction detection logic.

Typical enabling condition

Preconditions that allow the ECM to detect malfunctions. With all preconditions satisfied,
the ECM sets DTCs when the monitored value(s) exceeds malfunction threshold(s).

Sequence of operation

Order of monitor priority, applied if multiple sensors and components are involved in a
single malfunction detection process. Each sensor and component are monitored in turn
and subsequent items are not monitored until the previcus detection operation completes.

Required sensors/components

Sensors and components used by the ECM to detect each malfunction.

Frequency of operation

Number of times the ECM checks for each malfunction during each driving cycle. "Once
per driving cycle” means the ECM only performs checks for that malfunction once during
single driving cycle. "Continuous” means that the ECM performs checks for that
malfunction whenever enabling conditions are met.

Duration

Minimum time for which the ECM must detect continuous deviation in monitored value(s) in
order to set a DTC. Timing begins when Typical Enabling Conditions are met.

Malfunction thresholds

Value beyond which the ECM determines malfunctions exist and sets DTCs.

MIL operation

Timing of MIL illumination after a malfunction is detected. "Immediate” means that the ECM
iluminates the MIL as soon as the malfunction is detected. "2 driving cycle” means that the
ECM illuminates the MIL if the same malfunction is detected again during the next driving
cycle.
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PARTS LOCATION

READY LIGHT

COMBINATION METER ASSEMBLY

MIL

MASTER WARNING
LIGHT

CHECK

HYBRID SYSTEM

MULTI-INFORMATION
DISPLAY

CENTER AIRBAG
SENSOR ASSEMBLY

STOP LIGHT —
SWITCH

ACCELERATOR PEDAL ROD ASSEMBLY
(ACCELERATOR PEDAL POSITION SENSOR)

A14Z560E01
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AUXILIARY BATTERY
CRANKSHAFT POSITION SENSOR
- BATTERY TEMPERATURE

SENSOR

HYBRID VEHICLE CONTROL ECU

HV BATTERY

FRAME WIRE

ENGINE ROOM R/B NO. 1

WATER PUMP WITH MOTOR &

BRACKET ASSEMBLY DC/DC

= IGCT FUSE
COMPRESSOR WITH MOTOR =
ASSEMBLY =
INV W/P FUSE
IGCT NO. 2
IGCT RELAY

IG2 RELAY

A142651E01
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INVERTER WITH CONVERTER ASSEMBLY
- BOOST CONVERTER

A/C FUSE COVER _INVERTER

MG2

CIRCUIT BREAKER SENSOR NO. 1

GENERATOR RESOLVER

HYBRID VEHICLE GENERATOR TEMPERATURE SENSOR

TRANSAXLE ASSEMBLY
MOTOR TEMPERATURE SENSOR

- MG1

-MG2

- MOTOR SPEED REDUCTION
PLANETARY GEAR UNIT

- POWER SPLIT PLANETARY
GEAR UNIT
MOTOR RESOLVER

PARK /NEUTRAL POSITION SWTICH

o] A142582E01
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— SERVICE PLUG GRIP

BATTERY TEMPERATURE SENSOR NO. 1

BATTERY TEMPERATURE
SENSORNO. 0 — BATTERY TEMPERATURE
SENSOR NO. 2

— INTAKE AIR TEMPERATURE

BATTERY SMART UNIT

HYBRID VEHICLE CONVERTER BATTERY TEMPERATURE
SENSOR NO. 3

- SMRP

- SYSTEM MAIN RESISTOR
' '

HV RELAY ASSEMBLY:
SMRG
SMRB
BATTERY CURRENT SENSOR

N .

P A143043E01
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SYSTEM DIAGRAM
Hybrid Vehicle Control ECU Combination Mater
)
Power Source Control ECU ST2 SPDI
RDY
Crankshaft Position Sensor NE+
NE-
Camshaft Position Sensor G2+ Circuit Broaket Sensot
G2-
AS1 .
!
BATT {
IGCT Relay AS1G ®
IGCT +B2
-/c +B
0™ MREL
WP |———» To A/C W/P Relay
= Water Pump with Motor &
Bracket Assembly
Accelerator Pedal Position Sensor
To IGCT Relay
* VCP1
[@D] 1 VPA > Ig
Driver = EP1
[ VCP2
MAIN @ WP
VPA2 -
EP2
to CAN Communication ¢ CANH
Circuit -
CANL E1
E12
EO01
—L_ | Auxiliary ' E02
- | Batte Center AirBag Sensor
e d 4 Assembly ABFS EC|
T
c - - 2142555201
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Hybrid Vehicle Control ECU
\-—/\.‘\
Augxiliary Battery THB
rnn )
E1B MMT vw—)
Motor Temperature Sensor
MMTG
l A .
To Auxiliary Battery GMT T
Generator Temperature Sensor
BATT FAN Relay GMTG
BATT FAN
a o 0 FCTL
To Battery Blower Motor
DLC3
TC
To IG2 Relay IGSW
Stop Light Switch
IGN
as o o_—o ST1-
|
aso o STP Cruise Control Switch
l STOP cCs
To Auxiliary Battery ‘
with Motor STB
Compressor
Assembly
ETI
- M ID Code Box
\_—/\
C A14255TED1
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Hybrid Vehicle Control ECU

N—

BT el

I~

HV Battery Blower Motor

SI0
Park / Neutral Position Switch
e HV Battery Assembly
RV
FD
MJ BTH+ Battery Smart Unit
p BTH-
R SMRB
N
SMRB ik
D DCDC
VLO il |
B =
NODD SMRP “T‘__l
FAN No. 3 Rela SMBP iy
' y + - SMRG i
— =
o~
cosFaN | FANL |
2 o o Hybrid Vehicle Converter
A/C Condenser SMRG 0
FAN Motor -4
=
i) )
Inverter with Converter Assembly
FAN No. 2 Relay
FAN No. 1 Relay Generator Inverter
To
IGCT
—--o\ o FANH
Relay “Ec0TG |
No. 1 Motor Inverter
oo 0_o—
RDI FAN .
Radiator
FAN Moaotor
\ -~ Boost Converter
To Auxiliary Battery L y

c

A142556E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

8/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-11

MG ECU
Hybrid Vehicle Control ECU ' ™
)
GO Gl GRF
REQ+ REQ+ GRFG
REQ- REQ- GSN
CLK+ CLK+ GSNG
CLK- CLK- GCS
HTM+ HTM+ GCSG
HTM- HTM-
MTH+ MTH+
MTH- MTH- ILKO
HSDN HSDN
ILK ILKI
—
+B MRF
+B2 MRFG
MSN
To IGCT Relay
MSNG
GND1 MCS
GND2 MCSG
= .
c

Generator Resolvevr

GRF

GRFG

GSN

GSNG

GCS

GCSG

Interlock Switch

Motor Resolver

MRF

MRFG

MSN

MSNG

MCS

MCSG
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SYSTEM DESCRIPTION

1. BASIC OPERATION
This system generates a motive force by combining the
engine, MG1, and MG2 in accordance with the driving
conditions. Representative examples of the various
combinations are described below.
(a) Starting (Driven by MG2)
Supply of electrical power from the HV battery to
MG2 provides force to drive the front wheels.

: Electrical Path

Compound Gear Unit 1 : Mechanical Power
Path
MG1 | !
Inverter Assembly HV Battery
/7

A143516E01

(b) During Acceleration with Engine
While the front wheels are being driven by the

engine via the planetary gears, MG1 is also being

driven by the engine via the planetary gears, in
order to supply the electricity that MG1 generates to
MG2.

———— Engine
[ vzz71 . Electrical Path

—1: Mechanical Power
Path

i | Inverter Assembly HV Battery

A143517E01
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(c) Charging the HV Battery
MG1 is rotated by the engine via the planetary
gears, in order to charge the HV battery.

— Engine
= : Electrical Path

—1: Mechanical Power
Path

S N - \ >

i : Inverter Assembly HV Battery
i MG2 [~ 77

A143518E01

(d) During Deceleration Driving
When the vehicle is decelerating, kinetic energy
from the front wheels is recovered and converted
into electrical energy by means of MG2, and used to
recharge the HV battery.

: Electrical Path

— : Mechanical Power

/ Compound Gear Unit Path

Inverter Assembly HV Battery

A143510E01
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2. SYSTEM DIAGRAM

gy

Circuit Breaker Sensors

Shift Position Switch

Park [ Neutral Position Switch

[T

» Yaw Rate & Deceleration Rate Sensor

» Steering Angle Sensor

. . X

« Speed Sensor

+ Brake Pedal
Stroke Sensor

Skid Control
ECU

Regenerative
Brake
Request

T "
Actual

Regenerative
Brake

Brake
Actuator

Engine

Hybrid
Vehicle
Control
ECU

Inverter with Converter Assembly

0

jmmmmmmmmmmmm— === B . Electrical
] N : Inverter
! w Inverter | || Comperssor
! ! (for AIC)
| I1
: v :
]
.| MeECU Boost !
(% | Converter | |
TS l : “-—‘—F‘
|
LA \ A
““““““ \ ! A/C Inverter
R |
Hybrid Vehicle| ! !
o " | Converter I :
: T
I o
: |
. o et Pl e ’
Resistor 1 i
;
SMRP A F\_,.Ll
L ||: Aucxiliary Battery
—
— '1‘\ Battery
SMRGI SMRB ;emperalure
L ensor
I =y
} —} ] HV Relay
_E £ Assembly

Current Sensor

*—C

Battery
Smart Unit

HV Battery

e 4 B

: CAN (CAN No. 1 Bus)

: Mechanical Power Path

: Hydraulic Power Path

: Electrical Signal

: Power Cable (High-voltage, High-amperage)

A143515E01
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3. FUNCTION OF MAIN COMPONENTS

Item Outline

= MG1, which is driven by the engine, generates high-voltage electricity in order to operate MG2
or charge the HV battery. Also, it functions as a starter to start the engine.

*  MG1 operates so that the gear ratio of the power split planetary gear unit will optimally suit the
driving conditions of the vehicle.

MG1

* Driven by electrical power from MG1 or the HV battery, and generates motive force for the front
wheels.

+  During braking, or when the accelerator pedal is not depressed, it generates electricity to
recharge the HV battery (Regenerative brake control).

MG2
Hybrid
Vehicle
Transaxle

Power Split
Planetary Distributes the engine's drive force as appropriate to directly drive the vehicle as well as drive MG1.
Gear
Compound | notor
Gear Unit Speed Located between MG2 and the power split planetary gear, the motor speed reduction planetary
Reduction gear reduces the rotational speed of MG2 in accordance with the charactenistics of the planetary
Planetary gear set, in order to increase torque.

Gear

*  Supplies electrical power to MG1 and MG2 in accordance with the driving conditions of the
vehicle.

* Recharged by MG1 and MG2 in accordance with the SOC and the driving conditions of the
vehicle.

HV Battery

} ) Converts a voltage of DC 244 8 V into a DC voltage between 12 V and 14 V in order to supply
Hybrid Vehicle Converter 5 : e
electricity to body electrical components, as well as to recharge the auxiliary battery (DC 12 V).
I Contains SMRP
attery -

Unit Completes the initial connection of the high-voltage circuit through a resistor to allow a controlled
SMRP precharge of the high-voltage system. SMRP I1s a semiconductor relay that is located in the hybrid
vehicle converter (DC/DC converter.)

Monitors the conditions of the HV battery and transmits this information to the hybrid vehicle control
ECU.

Shuts off the high-voltage circuit of the HV battery when this plug grip is removed for vehicle
inspection or maintenance.

A device that converts the high-voltage DC (HV battery) into AC (MG1 and MG2) and vice versa
Inverter (converts AC into DC).

with Boost C G Boosts the maximum voltage of the HV battery from DC 244 8 to DC 650 V and vice versa (drops
Converter Qoo onveter DC 650 V to DC 244.8 V).

Assembly

Battery Smart Unit

Service Plug Grip

Inverter

Controls the inverter and boost converter in accordance with the signals received from the hybrid

MEECH vehicle control ECU, thus driving MG1 or MG2 causing them to generate electricity.

Effects comprehensive control of the THS II.

* Information from each sensor as well as from the ECU (battery smart unit, skid control ECU,
and EPS ECU) is received, and based on this information, the required torgue and output
power Is calculated. The hybrd vehicle control ECU sends the calculated result to the inverter
with converter assembly and skid control ECU.

+  Activates the ETCS-i (Electronic Throttle Control System-intelligent) in accordance with the
target engine speed and required engine motive force

«  Monitors the charging condition of the HV battery.

*  Controls the cooling fan of the HV battery.

+  Controls the hybrid vehicle converter.

Hybrid Vehicle Control ECU

Converts the accelerator pedal position into an electrical signal and outputs it to the hybrid vehicle
control ECU.

Park / Neutral Position Switch Converts the shift position into an electrical signal and outputs it to the hybrid vehicle control ECU.

Accelerator Pedal Position Sensor

Connects and disconnects the high-voltage power circuit between the HV battery and the inverter
HV Relay Assembly with converter assembly, through the use of a signal from the hybrd vehicle control ECU. Contains
SMRB and SMRG.

Interlock Circuit
(for A/C Fuse Cover and Service Plug Verifies that the cover of both the inverter and the service plug grip have been installed.
Grip)

Detects the impact that is applied to the vehicle during a collision and transmits a signal to the
Circuit Breaker Sensor hybrid vehicle control ECU. Upon receiving this signal, the hybrid vehicle control ECU operates the
HV relay assembly to shut down the power supply.

Charged by the HV battery module power via the hybrid vehicle converter. Supplies power to the

Aundiiany Batbry audio system, air conditioning system (except the electric inverter compressor) and the ECUs.
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HOW TO PROCEED WITH
TROUBLESHOOTING
HINT:

*: Use the intelligent tester.

1 VEHICLE BROUGHT TO WORKSHOP

&

2 |CUSTOMER PROBLEM ANALYSIS

&

3 |CONNECTINTELLIGENT TESTER TO THE DLC3*

HINT:
If the display on the tester indicates a communication fault,

inspect the DLC3.

&

4 |CHECK DTC AND SAVE FREEZE FRAME DATA* (See page HV-38), (See page HV-65)

HINT:
Make sure to save freeze frame data because the data is
necessary for a simulation test.

&

5 |CLEAR DTC* (See page HV-36)

&

6 |CONDUCT VISUAL INSPECTION

&

7 | CONFIRM PROBLEM SYMPTOMS

HINT:
If the engine does not start, perform steps 9 and 11 first.
Result
Result Proceed to
Malfunction does not occur A
Malfunction occurs B

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 14/600
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B > | GO TO STEP 10

2

DUPLICATE CONDITIONS THAT PRODUCE SYMPTOMS

=

9 |CHECK FOR DTCS* (See page HV-36)
Result
Result Proceed to
Trouble code A
No code B
B > | GO TO STEP 11
10 |REFER TO DTC CHART (See page HV-46)
GO TO STEP 13
11 | CONDUCT BASIC INSPECTION
Result
Result Proceed to
Malfunctioning parts not confirmed A
Malfunctioning parts confirmed B
B > | GO TO STEP 15
12 |[CHECK ECU POWER SOURCE CIRCUIT
13 [CONDUCT CIRCUIT INSPECTION
Result
Result Proceed to
Malfunction not confirmed A

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Result Proceed to

Malfunction confirmed B

B > | GO TO STEP 16

C

14

CHECK FOR INTERMITTENT PROBLEMS (See page HV-17)

&

GO TO STEP 16

15

CONDUCT PARTS INSPECTION

&

16

IDENTIFY PROBLEM

&

17

ADJUST AND/OR REPAIR

&

18

CONDUCT CONFIRMATION TEST

&

END

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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CHECK FOR INTERMITTENT
PROBLEMS

1. CHECK FORINTERMITTENT PROBLEMS
(a) Perform a simulation test (See page IN-72).

(1) For the simulation test, reproduce the driving
conditions that were present when the trouble
occurred. These conditions should be based on
the customer's comments and freeze frame data
that is recorded with DTCs, such as the opening
angle of the accelerator pedal, SOC, engine
coolant temperature, engine rpm, and MG1/
MG2 rpm and torque.

(b) Check the connector(s) and terminal(s) (See page

IN-67).

(c) Wiggle the harness and connector(s) (See page IN-

72).

(d) Heat or cool suspected parts (See page IN-72).
NOTICE:

Do not directly heat or cool the MG ECU with the inverter
cover removed.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 17/600
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REGISTRATION

NOTICE:

The Vehicle Identification Number (VIN) must be input
into the replacement HV control ECU.

HINT:

The VIN is a 17-digit alphanumeric vehicle identification
number. The intelligent tester is required to register the VIN.

1. INPUT INSTRUCTIONS

(@)

General VIN input instructions for use with the

intelligent tester are as follows.

(1) Intelligent Tester
The arrow buttons (UP, DOWN, RIGHT, and
LEFT) and number buttons (0 to 9) are used to
input the VIN.

(2) Cursor Operation
To move the cursor around the tester screen,
press the RIGHT and LEFT buttons.

Input of Letters

(1) Pressthe UP and DOWN buttons to select the
desired letter.

(2) After selection, the cursor should move.

Input of Numbers

(1) Press the number button that corresponds to
the number that you want to input.

(2) Select or input the correct character using the

UP and DOWN buttons, or the number buttons.

HINT:
Numbers can be selected using the UP and
DOWN buttons.

Correction

(1) After input, the cursor should move.

(2) When correcting a character that has been
input, put the cursor on the character using the
RIGHT and LEFT buttons.

Finishing Input Operation

(1) Make sure that the VIN input using the tester
matches the vehicle's VIN.

(2) Pressthe ENTER button on the tester.

2. READ VIN (Vehicle Identification Number)

(@)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

The VIN reading process is explained using a
flowchart as shown. Reading the VIN stored in the
HV control ECU is necessary when comparing it to
the VIN of the vehicle.

(1) Read the VIN using the intelligent tester.

(2) Check the vehicle's VIN.

(3) Connect the intelligent tester to the DLC3.

(4) Turn the power switch on (IG).

(5) Turn the tester on.
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(6) Enter the following menus: DIAGNOSIS /
ENHANCED OBD Il / VIN.

Menu Screen:
VIN | Select VIN READ
2.VIN WRITE
DTC P0630 Set VIN Previously Stored VIN Not Stored
Y
ERROR ERROR
DTC P0630 was detected. ‘”NL ECM does not respond the VIN,
P0630 [VIN Not Programmed [ S, : Posalil F:
or Mismatch — ECM/PCIMV] 1:VIN is not written yet.
2:Vehicle does not support this
Please input the VIN, 17-digit VIN function.
displayed
PRESS[EXIT] PRESS[EXIT] PRESS[EXIT]
[EXIT] [EXIT] [EXIT]
P
\J
To Menu Screen
_l_ A103312E03

3. WRITE VIN

(a) The VIN writing process is explained using a
flowchart as shown. This process allows the VIN to
be input into the HV control ECU. If the HV control
ECU is changed, or the HV control ECU VIN and the
vehicles's VIN do not match, the VIN can be
registered, or overwritten in the HV control ECU by
following this procedure.
(1) Write VIN using the intelligent tester.
(2) Connect the intelligent tester to the DLCS.
(3) Turn the power switch on (1G).
(4) Turn the tester on.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 19/600
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(5) Enter the following menus: DIAGNOSIS /

ENHANCED OBD I / VIN.

Menu Screen:

VIN

1.VIN READ
BINEE— |

| _ Select VIN WRITE

Y

CONFIRMATION

This function will erase the
DTCs automatically after
writing the VIN.

Do you wish to continue?

[YES] or [NO]

[NO]
Y
To Menu
Screen

l VIN Previously Stored

NOTICE
This function overwrites the

following VIN with a new VIN.

doded o

[ VIN \!

Do you wish to continuex

[YES] [YES] to Continue
[NO] to EXIT
[YES]
& [YES] 17-digit VIN displayed
[NOJ
\ \/

Continue to next illustration

To Menu Screen

A103813E01
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¢ New Registration

CONFIRMATION

Vehicle is stopped. [ENTER]

Engine is not running.

PRESS [ENTER]

[ENTER]

SET NEW VIN
VIN input method
Input Instructions

Press [RIGHT)/[LEFT] to shift
the cursor right/left.

Press [UP)/[DOWN] to
increase/decrease value.

Or, input digit with the 10 key.

PRESS [ENTER]

[ENTER]

Input a new VIN

If you want to clear the VIN,
press [NO] key.

PRESS [ENTER]

[ENTER]

NOW WRITING

.

Continue to next illustration

¢ Input Error

INPUT ERROR

[EXIT]

Your VIN is incorrect.
Please enter the VIN again.

[EXIT] to RETURN

A103814E03
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Writing Successful Writing Error Communication Error
WRITING COMPLETE WRITING FAILED COMMUNICATION ERROR
The following VIN has been
written correctly.
Turn IG OFF, then ON, Turn IG OFF, then ON.
Please try again.
The DTCs have been erased
correctly.
PRESS [ENTER] PRESS [EXIT] PRESS [EXIT]
[ENTER] [EXIT] [EXIT]
To Menu Screen To Menu Screen To Menu Screen
T
A103815E03
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TERMINALS OF ECU

Hybrid Vehicle Control ECU: I I
] — —
| [ | | 1 |
iz ala]7]e]s]4]3]2]1 2o[1af1e[i7]1e[1s[1al1a[1z[11]1o] e [a [7 e [s| [4 s J[2 ][ 1]
23|22]21|20[19]18]17]18[15 36/35(34 |33(32[31/30|29 |28|27|26]25 |24 |23 |22 21
37|36/35|34|23]32[31[30]29 56|55(54 53[52(51]50{49|48[47]46]45]a4 [43]42]41] [40 ][ 39 ][ 38 ][ 37 ]
] 26 |73 [ a7 [26[¢s]44]43]4z[41]40]39]28 76|75[74[73[72[71[70]60 [68]e7[66[65]64[63]62[61] [80 ][ 59 ][ 58 ][ 57 |
50/50]58(57|58[55|54]53]52 92|91(a0ss|ss|e7|as|85|a4|a3|s2[e1]an]ral7a]77
74|73|72(71|70|60]68]67]86 112f111 110 rogfros]1o7}r06f105] 104 103ft0zfr01)100]ea |98 a7] [o6 ][ 95 [ 94 J[e3 ]
= | =
e ™
\ E1 | ‘ME01| [ M+ ‘ ‘ M- ‘ M GED1| P | R | B |18T1|1GT2|I1GT3| 16T4| 1GF
+B5 N D ITE ETl | CLK | FRG | OC1+| OC1-
‘ E12 H/l M ‘ E03 ‘ M HTIB| RV | FD | MJ | STB |MOPS|
[ E01 || #10 || #e0 [ 04 || ] [ kil i
THW [ THA | VTA |VTAZ |VWTAD| G2+ | G2- (OX1B|O1B.
\ ED2 | ‘ #20 | ‘ #40 ‘ ‘ HA1A ‘ M ve | Eva | ETA [voTa NE+ | NE- |KNK1[EXNK
- g
4 N
ICANH |CANL BL [<le] WP [MPMP| ROY | ILK | RFC [FANH|FANL IBATr” +BM H +B1 ” +B2 ‘
WFSE|TACH| TC FCTL LSTZ|L5T1| W |SPDI
STP | ST1- vio | WP ccvz| LIDo | FUEL sI0 |VPMP EoM | Ml | o ‘ EC ” /H FUO H ST2 ‘
HSDNINODD| CCS | ABFS [SMRP| FEMP|VCPT| VCPP As1 |As1G ‘SMRBH/‘M‘IGSW‘
HTM+|HTM- |MTH+| MTH-| EFP1 | EP2 EIE | THB |PTNK|EPTK|EFPMGMTG| MMT IMMTGH
REQ+|REQ- | CLK#+ | CLK- [VCP1|VCP2| VPA |VPAZ| BTH+| BTH- GNT ‘SMRGH/H EC HMREL‘
\_ B
(] A142583E01
Symbols . " . .
" Wiring Color Terminal Description Condition Standard Voltage
(Terminals No.)
) Power switch on (IG) to on Pulse generation
SMRP (AG1-72) - E1 (C64-14) BR - W-B System main relay (READY) (Waveform 1)
BATT (A61-4) - E1 (C64-14) W - W-B Constant power source Always 10to 14
MREL (A61-83) - E1 (C64-14) B-W-B Main relay Power switch on (1G) 10to 14
ST2 (A61-37) - E1 (CB4-14) R-W-B Starter signal Power switch on (I1G) Oto1.5
IMI (A61-74) - E1 (C64-14) W - W-B Immob.:ltzefr Immob;ilger_ Pulse generation
communication communicating (Waveform 2)
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HV-26 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
Sy_m bols Wiring Color Terminal Description Condition Standard Voltage
(Terminals No.)
Immobilizer Immobilizer Pulse generation
IMO (A61-41) - E1 (CB4-14) G-W-B R -
communication communicating (Waveform 2)
Power switch on (1G), A/IC
ILK (A61-8) - E1 (C64-14) SB - W-B Interlock switch fuse cover and service Oto15
plug grip installed correctly
Power switch on (1G), A/C
ILK (A61-8) - E1 (C64-14) SB - W-B Interlock switch fuse cover and service 10t014
plug grip detached
; Power switch off to on Pulse generation
SMRB (A61-60) - E1 (C64-14) G-W-B System main relay (READY) (Waveform 1)
CANL (A61-19) - E1 (C64-14) W-W-B CANcommuicalion: | o suiteh o 0G) Fulsogenoraiian
system (Waveform 3)
CANH (A61-20) - E1 (C64-14) B-W-B GANcommmicallon” |, i il 6 (18) Puise generation
system (Waveform 3)
+B1 (A61-2) - E1 (CB84-14) Y -W-B Power source Power switch on (1G) 10to 14
oy ) L ) ) Approximately 20 km/h Pulse generation
SPDI (A61-21) - E1 (CB64-14) L-W-B Vehicle speed signal (12 mph) (Waveform 4)
NODD (A61-75) - E1 (C64-14) 0-W-B DC/DC operation Comeicropaniing 5to7
normally
NODD (A61-75) - E1 (C64-14) O-WB DC/DC operation Convarler it opetraiing 2to 4
normally
NODD (A61-75) - E1 (C64-14) O-W-B DC/DC operation Power switch on (I1G) 01to 05
VLO (A61-53) - E1 (C64-14) V-W-B DC/DE operation monitor/ | oo switch on (1G) PHl dpraiEn
voltage change signal (Waveform 5)
i 3 _RRE Power switch on (1G), Pulse generation
SIO (AB1-46) - E1 (C64-14) V-W-B HV battery blower fan ———— (Waveform 6)
) Pulse generation
IWP (A61-52) - E1 (CB4-14) O-W-B HV water pump signal Power switch on (READY) (Waveform 7)
TC (A61-3) - E1 (C64-14) P-W-B Diagnosis terminal Power switch on (1G) 10to 14
Accelerator pedal position
VCP2 (A61-107) - E1 (C64-14) W-W-B sensor power source (for | Power switch on (1G) 45t055
VPAZ)
Accelerator pedal position
VCP1 (A61-108) - E1 (C64-14) BR - W-B sensor power source (for | Power switch on (1G) 45t055
VPA1)
ST1- (A61-55) - E1 (C64-14) GR-W-B Brake cancel switch Fower: swich on. (1), 0t015
brake pedal depressed
ST1- (AB1-55) - E1 (C64-14) GR - W-B Brake cancel switch FOWGE Sl O (1)), 10to0 14
brake pedal released
HSDN (A61-76) - E1 (C64-14) L-W-B MG shutdown signal Power switch on (READY) Oto15
G . Power switch on (IG) to on Pulse generation
SMRG (A61-96) - E1 (C64-14) P-W-B System main relay (READY) (Waveform 1)
5 a1 L Communication signal Pulse generation
HTM- (A61-91) - E1 (C64-14) W-W-B from HY 1o MG Power switch on (READY) (Waveform 8)
o VY RES Communication signal Pulse generation
MTH- (A61-89) - E1 (C64-14) W-W-B from MG to HV Power switch on (READY) (Waveform 9)
CLK- (A61-109) - E1 (CB4-14) W-W-B MG communication clock | i, e cwitch on (READY) e gararation
signal (Waveform 10)
REQ- (A61-111) - E1 (C64-14) W-W-B MG communication | 5o witch on (READY) Pulse generation
request signal (Waveform 11)
IGSW (AB1-57) - E1 (C64-14) Y -W-B IG signal Power switch on (1G) 10to 14
: ) 0 T Communication signal Pulse generation
BTH+ (A61-104) - E1 (C64-14) R-W-B ORI AErY IO IV Power switch on (IG) (Waveform 12)
==y ) R : p : Power switch on (READY) Pulse generation
ABFS (A61-73)- E1 (C64-14) Y -W-B Airbag activation signal (2 seconds after ACC ON) (Waveform 13)
HTM+ (A61-92) - E1 (C64-14) B -W-B Communication signal | p, 0 ciiteh on (READY) Prise gagaration

from HV to MG

(Waveform 8)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-27
{Tens'rylir::!zlsﬂo ) Wiring Color Terminal Description Condition Standard Voltage
Communication signal . Pulse generation
MTH+ (A61-90) - E1 (C64-14) B-W-B from MG to HV Power switch on (READY) (Waveform 9)
CLK+ (AB1-110) - E1 (C64-14) B-W-B MG communication €lock | by yer switch on (READY) Plasogenardion
signal (Waveform 10)
REQ+ (AB1-112) - E1 (CB4-14) B-W-B MG communication | by yer switch on (READY) | FUise generation
request signal (Waveform 11)
WP (A61-11) - E1 (C64-14) O-W-B AJC WP relay signal Power switch on (READY) Below 2
Accelerator pedal position )
VPA2 (A61-105) - EP1 (A61-87) L-W-B sensor (for accelerator POW‘T’r Sf't‘:h ‘;“ l('Gl)’ P 10t022
pedal position detection) accrlsigiarpend release
Accelerator pedal position :?“ﬁ; Ss\t'\gtCheZnst?ﬁ)‘lever
VPAZ (A61-105) - E1 (C64-14) L-W-B sensor (for accelerator : g iti pped, et 34t053
pedal position detection) W2 paion, aceoeraiar
pedal fully depressed
Accelerator pedal position ;
VPA (A61-106) - EP2 (AG1-88) R -W-B consar (foraceglorator | - oWor switch on (IG), 04to14
pecial pasition detection’) accelerator pedal released
Accelerator pedal position :?“;i; Ss\t'\gtChegnsfrI](i?’t),lever
VPA (AB1-106) - E1 (C64-14) R -W-B sensor (for accelerator | o9 SLOPPEC, 261045
pedal position detection) in P position, accelerator
pedal fully depressed
STP (AB1-56) - E1 (C64-14) W-W-B Stop light switch Brake pedal depressed 10to 14
STP (A61-56) - E1 (CB64-14) W - W-B Stop light switch Brake pedal released Oto1.5
Communication signal i Pulse generation
BTH- (A61-103) - E1 (C64-14) W-W-B from battery to HV Power switch on (IG) (Waveform 12)
Auxiliary battery Auxiliary battery
FHE (N61-59) < EI5 M61-54) Le-E temperature sensor signal | temperature 25 °C (77°F) rEm2h
Auxiliary battery Auxiliary battery
THB ¥ 1-643 - EIB (wol-84) L temperature sensor signal | temperature 60 °C (140°F) 9.0ta19
Power switch on (1G) Pulse generation
RDY (A61-117) - E1 (C64-14) W-L - W-B READY state Power switch on (READY) (Waveform 14)
+BS (C64-23) - E1 (C64-14) W-L - W-B L h”gg:gi POSION | Power switeh on (1G) 10to0 14
Honorswitn Pulse generation
STB (C64-33) - E1 (C64-14) R-W-B A/C communication signal | (READY), air conditioning g
(Waveform 15)
system stopped
Fowarspicon Pulse generation
CLK (CB4-18) - E1 (CB4-14) G-W-B AJC communication signal | (READY), air conditioning 9
(Waveform 15)
system stopped
Fowerswiciion Pulse generation
ITE (C64-20) - E1 (C64-14) W - W-B AJC communication signal | (READY), air conditioning g
(Waveform 15)
system stopped
Boweor switch on Pulse generation
ETI (C64-19) - E1 (C64-14) Y -W-B AJC communication signal | (READY), air conditioning g
(Waveform 15)
system stopped
Bk / neutial pasition Power switch on (1G), shift
MJ (C64-34) - E1 (C64-14) P-W-B Siitteh s leverin P, R, NorD 10to 14
9 position
FD (C64-35) - E1 (C64-14) W-W-B Park / neutral position Power switch on (1G), shift 1010 14
switch signal lever in D position
FD (C64-35) - E1 (C64-14) W-W-B Park / neutral position Power switch on (1G), shift 01615
switch signal lever not in D position .
RV (C64-36) - E1 (C64-14) L-W.B Park / n_eutra_! position Powe_r switch on (1G), shift 1010 14
switch signal lever in R position
RV (C64-36) - E1 (C64-14) L-W-B Park / neutral position Power switch on (1G), shift Oto 15
switch signal lever not in R position i
D (C64-21) - E1 (C64-14) R-W.B Park / neutral position Power switch on (1G), shift 1010 14
switch signal lever in D position
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HV-28 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
Sy_m bols Wiring Color Terminal Description Condition Standard Voltage
(Terminals No.)
D (C64-21) - E1 (C64-14) R-W-B Park / n_eutra_l position Power swltch on (_E(_B),_ shift 0to 15
switch signal lever not in D position
N (C64-22) - E1 (C64-14) Y - W-B Park / n_eu‘rra_l position Powe_r switch on (1G), shift 1010 14
switch signal lever in N position
N (C64-22) - E1 (C64-14) Y -W-B Park / n_eutra_l position Power swltch on (_E(_B); shift 0to 15
switch signal lever not in N position
R (C64-T) - E1 (C64-14) B -VW-B Park / n_eu‘[r.'a_i position Powe_r switch on (IG), shift 10to 14
switch signal lever in R position
R (C64-T) - E1 (C64-14) B_WW.B Park / n_eutra_[ position Power swltch on (_E(_B),_ shift 0to 15
switch signal lever not in R position
P (C64-8) - E1 (C64-14) G-W-B Park / n_eutra_l position Powe_r switch on (1G), shift 1010 14
switch signal lever in P position
P (C64-8) - E1 (C64-14) G-W-B Park / n_eu‘[ra_l position Power swltch on (_E(_E)i shift 0to 15
switch signal lever not in P position
FCTL (A61-27) - E1 (C64-14) GR - W-B Cooling fan relay Power switch on (1G) 10to 14
Power switch on (1G),
MMT (AB1-78) - MMTG (AB1-77) G-SB Motor temperature sensor | ambient temperature 25°C 191028
{TFF)
Power switch on (1G),
MMT (AB1-78) - MMTG (AB1-77) G-SB Motor temperature sensor | ambient temperature 60°C 11018
(140°F)
Generator temperature FOWGE switcs O (1Ls),
GMT (AB1-99) - GMTG (AB1-79) L-V P ambient temperature 25°C 191028
sensor
(77°F)
G tor & " Power switch on (1G),
GMT (A61-99) - GMTG (A61-79) L-V enerator lemperalure | ,mbient temperature 60°C 11t018
sensor 2
(140°F)
+B2 (A61-1) - E1 (C64-14) Y -W-B Power source Power switch on (1G) Power switch on (1G)
Power source of
VCP2 (A61-1) - EP1 (AG1-87) W-Y acceleration pedal position | Power switch on (1G) 451055
sensor
Power source of
VCP1 (A61-108) - EP2 (A61-88) BR-G acceleration pedal position | Power switch on (1G) 45t055
sensor
2 i 5 Pulse generation
GO (A61-14) - E1 (C64-14) B -W-B GO signal Engine running (Waveform 16)
NOTICE:

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Do not measure voltage or waveform directly at the
sealed side of the hybrid vehicle control ECU
connectors, Doing so may damage the connectors
because these connectors are waterproof.

1. Oscilloscope waveforms

HINT:

Oscilloscope waveform samples are provided here for
informational purposes. Noise and fluttering waveforms
have been omitted.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-29

(a) Waveform 1 (System main relay operation signal)
CH1 ) ) [P ltem Contents
i ' CH1: SMRP - E1
""" | EE e Terminal CH2: SMRB - E1
CH2 : = €=GND CH3: SMRG - E1
- : | S - Equipment Setting 10 V/DIV., 500 ms./DIV.
g e 4=GND Condition Power switch on (IG) — Power switch on (READY)
C A141304ED1
(b) Waveform 2 (Immobilizer communication signal)
Item Contents
. CH1: IMO - E1
CH1 Termnal CH2: IMI - E1
Equipment Setting 5 VIDIV,, 200 ms./DIV.
- Power switch off — Power switch on (IG) — Power switch
CH2 Condition on (READY)
c AN11504E01
(c) Waveform 3 (CAN communication signal)
ot T Itemn Contents
- ol - G -
CH1 - : Terminal Ol CANL - £
Equipment Setting 1 VDIV, 20 us./DIV.
- L/ {4=GND i :
CH2 | LLUMMTIF Condition Power switch on (1G)
i 1¢=GND HINT:
- The waveform will vary depending on the content of
b e the digital communication (digital signal).
(d) Waveform 4 (Vehicle speed signal)
T T ltem Contents
N | Terminal SPDI - E1
- ; 4 Equipment Setting 5 VDIV, 20 ms./DIV.
i Driving at approximately 20 km/h (12 mph) with power
J 14€=GND Condition switch on (READY)
i ] HINT:
The higher the vehicle speed, the shorter the cycle.
C A11503E01
(e) Waveform 5 (VLO signal)
N _ B i Itemn Contents
T Terminal VLO - E1
L Equipment Setting 5 VDIV, 50 ms./DIV.
4=GND — -
IIIIIIIIIIII Condition Power switch on (1G)
HINT:
The cycle will vary depending on the specified
. e revsenn voltage of the hybrid vehicle converter.
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HV-30 P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM
(f) Waveform 6 (HV battery blower fan operation
signal)
Item Contents
""" Terminal SI0 - E
4=GND : :
Equipment Setting S5 VI/DIV., 100 ms./DIV.
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Condition Power switch on (IG) during active test
c A141339E01
(g) Waveform 7 (HV water pump signal)
Item Contents
_ | Terminal WP - E1
: i Equipment Setting 5 V/DIV., 100 ms./DIV.
_ _ i _ Condition Power switch on (READY)
-
i|GND
C A141380E01
(h) Waveform 8 (Communication signal from HV control
ECU to MG ECU)
: : Item Contents
CH1 | | _— CH1: HTM+ - E1
<= GND CH2: HTM- - E1
- o O Equipment Setting 1VIDIV., 200 ps_/DIV.
I «GND Condition Power switch on (READY)
1 1 1 1 1 1 L L ) HINT:
PRt The waveform will vary depending on the content of
the digital communication (digital signal).
(i) Waveform 9 (Communication signal from MG ECU
to HV control ECU)
: : Item Contents
CH1 [ l S CH1- HTM+- E1
&= GND CH2: HTM- - E1
o ol T Equipment Setting 1 V/DIV., 200 ps./DIV.
i {e=GND Condition Power switch on (READY)
L L 1 L A1 L L A1 HINT:
e The waveform will vary depending on the content of

the digital communication.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-31

(jy Waveform 10 (MG communication clock signal)

Item Contents
Terminal CH1: CLK+-E1
CH2: CLK- - E1

Equipment Setting

1 V/DIV, 1 ps./DIV.

Condition

Power switch on (READY)

(k) Waveform 11 (MG communication request signal)

Item Contents
S T CH1: REQ+ - E1
CHZ: REQ-- E1
Equipment Setting 1 V/IDIV., 1 ms./DIV.
Condition Power switch on (READY)

(I Waveform 12 (Communication signal from battery
smart unit to HV control ECU)

Item Contents
Feeminai CH1: BTH+- E1
CH2: BTH-- E1

Equipment Setting

2 VIDIV., 500 ps./DIV.

Condition

Power switch on (1G)

CH1 | =
4= GND
e [t L BT s
4= GND
C A111804E01
-] [
CH1 T i
<= GND
oz [ U =
- 4= GND
c AN11805E01
CH1
4= GND
CH2 ]
4= GND
C ANM1587EDT
C A111500E01

HINT:

The waveform will vary depending on the content of
the digital communication (digital signal).

(m) Waveform 13 (Airbag deployment signal)

Item

Contents

Terminal

ABFS - E1

Equipment Setting

5VIDIV,, 500 ms./DIV.

Condition

Power switch on (READY)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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A111807

HV-32 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
(n) Waveform 14 (READY signal)
Waveform:
- —_ i Item Contents
B T Terminal RDY - E1
i | Equipment Setting 10 V/DIV., 10 ms./DIV.
1] \._l GND Condition Power switch on (IG) / Power switch on (READY)
Power switch ON (1G)
et | . > | 5 GND
Power switch ON (READY)
(84 A111581E03

(0) Waveform 15 (A/C communication signal)

A111800

Item Contents
CH1: CLK - E1
Termiinal CH2: ITE-E1
CH3- ETI-E1
CH4: STB - E1
Equipment Setting 10 VIDIV,, 100 ms./DIV.
Condition Power switch on (READY) with air conditioning system
stopped
HINT:

The waveform will vary depending on the content of
the digital communication (digital signal).

(p) Waveform 16 (GO signal)

Itemn Contents
Terminal GO-E1
Equipment Setting SV/DIV,, 20 ms../DIV.
Condition Power switch on (READY) with engine running
HINT:

The pulse cycle becomes shorter as the engine
speed increases.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-33

Inverter with Converter Assembly (MG ECU):

§]

713839

P

6]2728]29

1

1819

61718

GSN | GSNG| GCS GCSG |GRFG

GRF

MSNG| MCS |MCSG [ DRNE | MSN |MRFG

MRF

HTM+ CLK+
REQ- |HTM- CLK-
DRN3|DRN1 DRN4
A14Z541E01
Symbols L . L " Standard Voltage
(Terminals No.) Wiring Color Terminal Description Condition )
+B (AB2-31) - GND1 (AB2-11) Y-W MG ECU power source Power switch on (1G) 1010 14
+B2 (A62-30) - GND1 (A62-11) Y-W MG ECU power source Power switch on (IG) 10to 14

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-34 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
Symbols s ; o i Standard Voltage
(Terminals No.) Wiring Color Terminal Description Condition V)
CLK+ (AB2-28) - GND1 (A62-11) B-W comm“;‘i‘gﬁzl@” clock | power switch on (IG) 10to 14
CLK- (A62-19) - GND1 (A62-11) wW-w Commugigﬁgf“ dock | powar switch oit (G) 1010 14
Power switch on (1G), A/C
ILKO (A62-32) - GND1 (A62-11) B-W Interlock switch signal fuse cover and service Below 1
plug grip installed correctly
Power switch on (IG), A/IC
ILKO (A62-32) - GND1 (A62-11) B-W Interlock switch signal fuse cover and service 10to 14
plug grip detached
REQ+ (A62-25) - GND1 (A62-11) B-W Communication fequest | b er switch on (1G) Pulso gpnortion
signal (Waveform 2)
Communication signal Pulse generation
MTH+ (AB62-24) - GND1 (A82-11) B-W from MG 1o HV Power switch on (IG) (Waveform 3)
Communication signal Pulse generation
MTH- (A62-15) - GND1 (A62-11) W-wW from MG to HV Power switch on (IG) (Waveform 3)
Power switch on (IG), A/C
ILKI (A62-33) - GND1 (AB2-11) SB-W Interlock switch signal fuse cover and service Below 1
plug grip installed correctly
Power switch on (IG), A/C
ILKI (A62-33) - GND1 (A62-11) SB-wW Interlock switch signal fuse cover and service 10to 14
plug grip detached
REQ- (A62-16) - GND1 (A62-11) W-w Communication request | poyyer switch on (1G) PHsgannsIEim
signal (Waveform 2)
: Power switch on Pulse generation
Gl (AB2-13) - GND1 (AB2-11) B-W Gl signal (READY), engine started VG 4)
e 5 B Communication signal Generator resolver Pulse generation
HIMF=(R6Z:25) - GNDT 8210 =W from HV to MG stopped or running (Waveform 6
! W . 4 Communication signal Generator resolver Pulse generation
HEM-(NEZ1T) - BNDL (62 4T) W=w from HV to MG stopped or running (Waveform 6)
HSDN (AB2-12) - GND1 (AB2-11) L-wW WG ahiidon sigha) | SenerEIOrTESOiveE Oto1
stopped or running
GRF (C58-6) - GRFG (C58-5) BR-G Generator resolver signal | Senerator resolver HInC gtk
stopped or running (Waveform 5)
MRF (C58-13) - MRFG (C58-12) BR-G Molorresolversiona |- 2or Feselver:stopped of Fulse generafion
running (Waveform 1)
MCS (C58-8) - MCSG (C58-9) Wy Motor resolver signal Motor resolver stopped or Pulse generation
running (Waveform 1)
MSN (C58-11) - MSNG (C58-7) L-R Motor resolver signal | Motor resolver stopped or PriSeoeperstn
running (Waveform 1)
GSN (C58-1) - GSNG (C58-2) L-R Genemiorresdiversignal |/ SYEIT TESDIVEL Fulse generation
stopped or running (Waveform 5)
GCS (C58-3) - GCSG (C58-4) W-Y Generator resolver signal | Senerator resolver Pulso generation
stopped or running (Waveform 5)

NOTICE:

Do not measure voltage or waveform directly at the
sealed side of the inverter with converter assembly
connectors. Doing so may damage the connectors
because these connectors are waterproof.

2. Oscilloscope waveforms

HINT:

Oscilloscope waveform samples are provided here for
informational purposes. Noise and fluttering waveforms
have been omitted.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-35
(a) Waveform 1 (Motor resolver signal)
S = & b Item Contents
CH1 _ CH1- MRF - MRFG
Terminal CH2: MSN - MSNG
oz il CH2: MCS - MCSG
- ) i) €=GND i i CH1- 10 V/DIV., 1 ms./DIV.
CH3 - quipment Setting CH2, CH3: 5 V/DIV,, 1 ms./DIV.
Condition Resolver running
C A111610E01 HINT
Pulse cycle A becomes shorter as the rotor speed
increases.
(b) Waveform 2 (MG ECU communication request
signal)
CH1 [:—l_‘ l_: Item Contents
) ] — CH1- REQ+ - GND1
<= GND CH2: REQ- - GND11
CH2 ™ | |_ Equipment Setting 1 VIDIV., 1 ms./DIV.
: _ <= GND Condition Power switch on (1G)
C A111605ED1
(c) Waveform 3 (Communication signal from MG ECU
to HV control ECU)
Item Contents
CH1 | | erminal CH1: MTH+ - GND1
«GND e CH2- MTH- - GND1
ﬂIIIIUIllHIIIIIIIIIIlHMIIIJIIIIIIIIIITI]JﬂlllIIIl Equipment Setting 1 VIDIV,, 200 ps./DIV.
CH2Z | 1 Condition Power switch on (13)
- - <€= GND
1 1 1 1 1 1 1 1 HINT:
e The waveform will vary depending on the content of
the digital communication (digital signal).
(d) Waveform 4 (Gl signal)
............ Hom Contenis
A Terminal CH1 GI - E1
| Equipment Setting 5 VDIV, 20 ms./DIV.
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII : M eaGND Condition Power switch on (READY) with engine running
HINT:
The pulse cycle becomes shorter as the engine
R O speed increases.
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C H2 'T'T'T'_"FWWHI‘ITT’WFFFTIW E™ G ND

CH3 M j{ ¢=GND

c A111610201

CH1 _
<= GND

CH2 |
- <= GND

A114520E01
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(e) Waveform 5 (Generator resolver signal)

Item Contents
CH1: RRF - RRFG
Terminal CH2: RSN - RSNG

CH2: RCS - RCSG

CH1: 10 V/DIV., 1 ms./DIV.

Equipment Seiting CH2, CH3: 5 V/DIV,, 1 ms /DIV.

Condition Resolver running
HINT:
Pulse cycle A becomes shorter as the rotor speed
increases.

(f) Waveform 6 (Communication signal from HV control
ECU to MG ECU)

Item Contents
Farming CH1: HTM+ - GND1
CH2: HTM- - GND1
Equipment Setting 1WV/DIV., 200 ms./DIV.
Condition Power switch on (1G)
HINT:

The waveform will vary depending on the content of
the digital communication (digital signal).
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-37

DIAGNOSIS SYSTEM

1. DESCRIPTION

(a) The HV control ECU has a self-diagnosis system. If
the computer, hybrid vehicle control system, or a
component is not working properly, the ECU records
the conditions that relate to the fault. The ECU also
illuminates the master warning light and/or MIL in
the combination meter and displays warning
messages on the multi-information display.

COMBINATION METER ASSEMBLY

CHECK
HYBRID SYSTEM

READY LIGHT MASTER WARNING 000 237 mes
LIGHT _'
MULTI-INFORMATION
DISPLAY

A143831E01

HINT:

The master warning light will illuminate when the THS I fails

and the light will blink when in inspection mode.

+ When troubleshooting OBD Il vehicles, it is necessary to
connect an OBD Il scan tool that complies with SAE J1978
or connect an intelligent tester to the vehicle. Using one of
these testers, it will be possible to read various data output
from the vehicle's ECUs.

« OBD Il regulations require that the vehicle's on-board
computer illuminates the Malfunction Indicator light (MIL)
in the instrument panel when the computer detects a
malfunction in (1) the emission control system/
components, (2) the powertrain control components
(which affect vehicle emissions), (3) the ECM and HV
control ECU. In addition, applicable Diagnostic Trouble
Codes (DTCs) prescribed by SAE J2012 are recorded in
the HV control ECU memory (See page HV-46).

If a malfunction does not recur in 3 consecutive trips, the MIL

will go off automatically. However the DTCs will remain

recorded in the HV control ECU memory.
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To check for DTCs, connect the intelligent tester to the
Data Link Connector 3 (DLC3) with the CAN vehicle
interface module (CAN VIM). The intelligent tester also
allows erasing of DTCs, viewing of freeze frame data, and
viewing of various forms of THS Il data (for operating
instructions, refer to the tester's instruction manual). The
DTCs include SAE controlled codes and manufacturer
controlled codes. SAE controlled codes must be set as
prescribed by the SAE, while manufacturer controlled
codes can be set by the manufacturer within prescribed
limits (See page HV-46).

2. CHECKDLC3
(a) The HV control ECU uses the ISO 9141-2
Intelligent Tester communication prqtocol_. The terminal arrangement
H s of the DLC3 complies with SAE J1962 and matches
- the ISO 9141-2 format.
DLC3
C052381E04
Symbol Terminal No. Name Reference Terminal Result Condition
SIL 7 Bus "+" line 5 - Signal ground Pulse generation Always
CG 4 Chassis ground Body ground 1Qorless Always
5G 5 Signal ground Body ground 1 Qorless Always
BATT 16 Battery positive Body ground Mto14V Power switch off
CANH 6 HIGH-level CAN busline | '~ LOW"I?::' ERH D 54 0 69 O Power switch off
CANH 5] HIGH-level CAN bus line 14 - Battery positive 1 MC or higher Power switch off
CANH 6 HIGH-level CAN bus line 4 - Chassis ground 1 kQ or higher Power switch off
CANL 14 LOW-level CAN bus line 16 - Battery positive 1 MQ or higher Power switch off
CANL 14 LOW-level CAN bus line 4 - Chassis ground 1 kQ or higher Power switch off

HINT:

Connect the cable of the intelligent tester to the DLC3, turn

the power switch on (1G), and attempt to use the tester. If the
display on the tester indicates that a communication error has
occurred, there is a problem either with the vehicle or with the
tester.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

If the tester is able to communicate when it is connected to
another vehicle, inspect the DLC3 connector of the original
vehicle.

If communication is still not possible when the tester is
connected to another vehicle, the problem is probably in
the tester itself. Consult the tester's instruction manual for
information on service or repair of the tester.
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3.

INSPECT AUXILIARY BATTERY

(a) Measure the voltage of the auxiliary battery.
Standard Voltage:

10to 14V

(b) Inspect the auxiliary battery, fuses, fusible links,
wiring harness, connectors and ground.

CHECK MIL

(a) The MIL will illuminate when the power switch is
turned on (IG), before the "READY" light comes on.
If the MIL does not illuminate, troubleshoot the MIL
circuit (See page ES-373).

(b) When the "READY" light turns on, the MIL should
turn off. If the MIL remains on, the diagnosis system
has detected a malfunction or abnormality in the
system.
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DIAG. TROUBLE CODES
ECU: HV_ECU
Number of DTCs: 1

EASRIE IOl HY interlock sw

short / open

ENTER = FREEZE FRAME

[EXIT] to Continue

ADD3BG2

COOLANT TEMP............. 22°C
TACHO METER ....ccvcunnicd
VEHICLE SPEED............
INTAKEAIR ........
INFORMATION 1
INFORMATION 2

INFORMATION 4 ..o 0
INFORMATION 5 ....ovvinniinnnns 0

AD23863

COOLANT TEMP............. 22°C
TACHOMETER .....coovnnecd 0 rpm
VEHICLE SPEED OMPH
INTAKE AIR ........ w110
INFORMATION 1 ..o

INFORMATION 2
ATION

INFORMATION 4 .......cc0ovneneee 0
INFORMATION 5 ..covvnrmerenennns 0

A023833

DTC CHECK/CLEAR
CHECK FOR DTCS (HV CONTROL ECU)

1.

(@)
(b)

()

(d)

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG) and turn the
intelligent tester on.

Using the intelligent tester, check for DTCs and
freeze frame data. If present, record or print the
codes and the freeze frame data. Using the
intelligent tester, enter the following menus:
DIAGNOSIS / OBD/MOBD / HV ECU / DTC INFO /
CURRENT CODES.

Confirm the details of the DTCs. (See page HV-46)

CHECK FREEZE FRAME DATA AND INFORMATION

(@)

If a DTC is present, select it in order to display its
freeze frame data.

(b) Read the freeze frame data recorded when the DTC

was set.

NOTICE:

An information code (INF code) will be displayed
in one of the INFORMATION lines 1 to 5. Check
the details by following the procedures in the
following steps.

HINT:

In the case shown in the illustration, refer to
troubleshooting for DTC P3140 and INF code 350.

Read the information.

(1) Select the item from among INFORMATION 1 to
5 that has an INF code on the freeze frame data
screen.

(2) Press ENTER.
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HV-41

INFORMATION 2......ccccvmnenne 350
MG1 REV ........... .0rpm
MG2 REV ........... .0rpm
MG1 TORQ ONm
MG2 TORQ ONm
POWERRQST ow

ENGINESPD...... i
glggLC’T AL POWER.....—496 Nm

WOUT CTRL POWER .... 12060 W
WIN CTRL POWER ....-13120 W
DRIVE CONDITION .voovarinannenss
INVERT TEMP-MG1 ...........
INVERT TEMP-MG2 .....
MGT TEMP ...ovvvnrinerenenes ol
MGB2TEMP.......couomiisiiie: 4% AD932254
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(3) Additional information will be displayed as
shown in the illustration.

CHECK FOR DTC (SYSTEMS OTHER THAN THE HV

CONTROL ECU)

HINT:

The HV control ECU maintains communication with other

computers, including the ECM, battery ECU, skid control

ECU, and power steering ECU. Therefore, if the HV

control ECU outputs a warning, it is necessary to check

and record the DTCs of all the systems.

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (1G) and turn the
intelligent tester on.

(c) On the intelligent tester, enter the following menus:
DIAGNOSIS / OBD/MOBD / CODES (All).

(d) If DTCs are present, check the relevant systems.
HINT:
If DTCs for the CAN communication system are
present in addition to other DTCs, first troubleshoot
and repair any malfunctions in the CAN
communication system.

CLEARDTCS

NOTICE:

Clearing the DTCs will also clear the freeze frame

data, information (see page HV-65), and operation

history data (see page HV-70).

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG) and turn the
intelligent tester on.

(c) Check that the P shift position has been selected.

(d) Clear DTCs and freeze frame data using the
intelligent tester.
(1) Enter the following menus: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CLEAR CODES.

(2) Press YES.
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DATA LIST / ACTIVE TEST

1. DATALIST
NOTICE:

Some data list values may vary significantly if
there are slight differences in the environment in
which the vehicle is operating when
measurements are obtained. Variations may also
occur due to aging of the vehicle. Due to these
considerations, it is not always possible to
provide definite values to be used for judgment of
malfunctions. It is possible that a malfunction
may be present even if measured values are
within the reference range.

In the event of a problem with intricate symptoms,
collect sample data from another vehicle of the
same model operating under identical conditions
in order to reach an overall judgment by
comparing all the items in the data list.

HINT:

Us
val

ing the intelligent tester to read the data list allows the
ues or states of switches, sensors, actuators and

other items to be read without removing any parts. This
non intrusive inspection can be very useful because
intermittent conditions or signals may be discovered
before parts or wiring is disturbed. Reading the data list
information early in troubleshooting is one way to save
diagnostic time.

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G) and turn the
intelligent tester on.
(c) Select the following menu items: DIAGNOSIS /
OBD/MOBD / HV ECU / DATA LIST.
(d) Check the results by referring to the following table.
DATA LIST:
Tester Display Measurement ltem/Range Normal Condition Diagnostic Note
COOLANT TEMP Engine coclant temperature / After warming up: 80 to 100°C
(Engine coolant temperature) Min.: -40°C, Max.: 140°C (176 to 212°F)
(Efgg?:fga;n) Min.: 0 rpm, Max.: 16383.75 rpm | Idling: 950 to 1,050 rpm -
\;E:r:gr:EsSPg[)) :ﬁ?.'%efrﬁfsdmax_; 255 km/h Nehiclesstapped O i (Qenph) -
ENG RUN TIME Fiapsed time after starting engine
(Engineryn-fime) Min- 0 s, Max.- 65535 s
+B Auxiliary battery voltage / Constant: Auxiliary battery }
(+B) Min: 0V, Max.: 65535V voltage +-3V

ACCEL POS #1
(Accelerator pedal position #1)

Accelerator pedal position sensor
No. 1/
Min.: 0%, Max_: 100%

Accelerator pedal depressed:
Changes with accelerator pedal -
pressure

ACCEL POS #2
(Accelerator pedal position #2)

Accelerator pedal position sensor
No.2/
Min.: 0%, Max.: 100%

Accelerator pedal depressed:
Changes with accelerator pedal
pressure

AMBIENT TEMP
(Ambient Temperature)

Ambient air temperature /
Min.: -40°C, Max.- 215°C

Power switch on (1G):
Same as ambient air temperature

INTAKE AIR TEMP
(Intake air temperature)

Intake air temperature /
Min.2 -40°C, Max.: 140°C

Constant: Same as ambient air
temperature

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-43

Tester Display

Measurement ltem/Range

Normal Condition

Diagnostic Note

DTC CLEAR WARM
(DTC Clear Warm Up times)

The number of times engine is
warmed up after clearing DTCs /
Min.: 0, Max.. 255

MIL OFF, engine coolant
temperature increases from
below 22°C (71.6°F) before
starting the engine to above 70°C
(158°F) after starting the engine:
Increases once

DTC CLEAR RUN
(DTC Clear Run Distance)

Drive distance after clearing
DTCs/
Min_: 0 km, Max.: 65535 km

DTC CLEAR MIN
(DTC Clear Min)

Elapsed time after clearing DTCs
!
Min_- 0 min, Max - 65535 min

MIL ON RUN DIST
(MIL ON RUN Distance)

Travel distance after a
malfunction occurs /
Min.: 0 km, Max_: 65535 km

MIL ON ENG TIME
(MIL ON Engine Run Time)

Driving time after a malfunction
occurs /
Min_: 0 km, Max.: 65535 km

MIL status MIL status / MIL ON- ON Constant ON: Repair in
(MIL status) ON or OFF i accordance with detected DTCs
MODEL CODE _— -
(MODEL CODE) Model code - Identifying model code: AHV40L
ENGINE CODE : — : .
(ENGINE CODE) Engine code - Identifying engine code: AHV40L
ECU CODE o . .
(ECU CODE) ECU code - Identifying ECU code: 3384
DESTINATION Déstination ~ Identifying destination: A
(DESTINATION) (America)
+ Idling (INSPECTION MODE):
Calc Load Calculate load / 11 to 22%

(Calculate Load)

Min_: 0%, Max_: 100%

Driving (2,500 rpm): 12.1 to
18.2%

THROTTLE POS
(Throttle POS)

Throttle position sensor /
Min_: 0%, Max_: 100%

+  Throttle valve fully closed: 10
to 24%

+  Throttle valve fully open: 64
to 96%

L-TEMP ST JUDGE
(Times of low temperature start-
judging)

Time of low temperature start
judging /
Min_: 0, Max_: 65535

L-TEMP ST TIME
(Low temperature-starting
accumulation time)

Low temperature starting
accumulation /
Min.: 0, Max_: 67107340

TAR BAT VOL (DC)
(Target Battery Voltage (DCDC
Converter))

Target auxiliary battery voltage /
Min: 0V, Max: 20V

DCDC FAN MODE
(DCDC Converter cooling fan

Hybrid vehicle converter cooling
fan mode /

mode) Min - 0%, Max - 255%
(|LT,:”%?§:$:; w;f;r Inverter coolant temperature / Cold start — Fully warmed up: i
Temperature) Min.: -128°C, Max.: 127°C Gradually rises
MG2 REV Motor revolution /

(Motor (MG2) Revolution)

Min.: -16383 rpm, Max.: 16383
pm

MG2 TORQ
(Motor (MG2) Torg)

Motar torque /
Min_: -500 N*m, Max.: 500 N*"m

MG2 TRQ EXC VAL
(Motor (MG2) Torgue execute
value)

MG2 torgue execution value /
Min.: -512 N*'m, Max.: 508 N*m

After full-load acceleration with
READY light ON and engine
stopped: Within +-20% of MG2
TORQ
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Tester Display Measurement Iltem/Range Normal Condition Diagnostic Note
Generator revolution /
MG1 REV Tk 2
(Generator (MG1) Revolution) ?’;LZ ~16383 rpm, Max.: 16383 ) )
MG1 TORQ Generator torque / ) }
(Generator (MG1) Torg) Min.: -500 N*m, Max_.: 500 N*m

MG1 TRQ EXC VAL
(Generator (MG1) Torque
execute value)

MG1 torque execution value /
Min.: -512 N*m, Max_.: 508 N™m

After full-load acceleration with
READY light ON and engine
stopped: Within +-20% of MG1
TORQ

REGEN EXEC TORQ
(Regenrative Brake Torq)

Regenerative brake execution
torque /
Min.: 0 N*m, Max.. 186 N"m

REGEN RQST TORQ
(Request Regenerative Brake
Torg)

Regenerative brake request
torque /
Min.: 0 N*m, Max.: 186 N"m

Vehicle speed 30 km/h (19 mph)
and master cylinder hydraulic
pressure -200 N*m: Changes with
brake pedal pressure

MG1 INVERT TEMP
(Inverter temperature-(MG1))

Generator inverter temperature /
Min.: -50°C, Max.: 205°C

«  Undisturbed for 1 day at 25°C
(77°F). 25°C (T7°F)

*  Street driving: 25 to 80°C (77
to 176°F)

+  [fthe value is -50°C (-58°F):
+B short in sensor circuit

« Ifthe value is 205°C (401°F):

Open or GND short in sensor
circuit

MG2 INVERT TEMP
(Inverter temperature-(MG2))

Motor inverter temperature /
Min.: -50°C, Max.: 205°C

«  Undisturbed for 1 day at 25°C
(7T7°F). 25°C (77°F)

«  Street driving: 25 to 80°C (77
to 176°F)

+  [fthe value is -50°C (-58°F):
+B short in sensor circuit

« Ifthe value is 205°C (401°F):

Open or GND short in sensor
circuit

MOTOR2 TEMP
(Motor Temperature No2)

Motor temperature /
Min_: -50°C, Max.: 205°C

+  Undisturbed for 1 day at 25°C
(77°F). 25°C (T7°F)

+  Street driving: 25 to 90°C (77
to 194°F)

+ If the value i1s -50°C (-58°F):
+B short in sensor circuit

+  If the value is 205°C (401°F):

QOpen or GND short in sensor
circuit

MOTOR1 TEMP
(Motor temperature No1)

Generator temperature /
Min_: -50°C, Max.: 205°C

+  Undisturbed for 1 day at 25°C
(77°F): 25°C (7T7°F)

+  Sfreet driving: 25 to 100°C
(77 to 212°F)

+ If the value is -50°C (-58°F):
+B short in sensor circuit

+  If the value is 205°C (401°F):

Open or GND short in sensor
circuit

CONVERTER TEMP
(Converter Temperature)

Boost converter temperature /
Min.: -50°C, Max.: 205°C

+  Undisturbed for 1 day at 25°C
(77°F): 25°C (f7°F)

+  Street driving: 25 to 60°C (77
to 140°F)

« If the value is -50°C (-58°F):
+B short in sensor circuit

+ Ifthe value is 205°C (401°F):

Open or GND short in sensor
circuit

ACCEL DEG
(the difference degree of an
accelerator)

Accelerator pedal depressed
angle /
Min.: 0%, Max.: 100%

Accelerator pedal depressed:
Changes with accelerator pedal
pressure

POWER RQST
(Request Power)

Request engine power /
Min.: 0 W, Max_: 320000 W

TARGET ENG SPD
(Target Engine Revolution)

Target engine speed /
Min.: 0 rpm, Max_: 8000 rpm

ENGINE SPD
(Engine SPD)

Engine speed /
Min_: 0 rpm, Max.: 8000 rpm

Idling: 950 to 1,050 rpm

VEHICLE SPD (RSLVR)
(Vehicle SPD (Resolver))

Resolver /
Min.: -256 km/h, Max_: 254 km/h

Same as vehicle speed

MCYL CTRL POWOR
(Master Cylinder Control Torq)

Braking torque that is equivalent
to master cylinder hydraulic
pressure /

Min.: -2040 N*m, Max_: 0 N*m

Brake pedal depressed: Changes
with brake pedal pressure

SOC
(State Of Charge)

Battery state of charge /
Min.: 0%, Max.: 100%

Constant: 0 to 100%

WOUT CTRL POWER
(Wout Control Power)

Discharge control power value /
Min.: 0 W, Max_: 81600 W

26,000 W or less

WIN CTRL POWER
(Win Control Power)

Charge control power value /
Min_: -40800 W, Max.. 0 W

-25,000 W or more
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Tester Display Measurement Item/Range Normal Condition Diagnostic Note
PWR RESOURCE VB HV battery voltage / ) i )
(Power Resource VB) Min.- 0V, Max.- 510 V READY HighE GIN:200 10210V
PWR RESOURCE IB HV battery current / B .
(Power Resource IB) Min_:-256 A, Max_: 254 A
+ If the value is 0 V: Open or
VL High voltage before boosting / READY ON: Practically the same GND short in sensor circuit
(VL-Voltage before boosting) Min: 0V, Max.: 510V as the HV battery voltage + Ifthe value is 510 V: +B short
in sensor circuit
« Ifthe value is 0 V: Open or
VH High voltage past boosting / Engine revving up in P position: GND short in sensor circuit
(VH-Voltage past boosting) Min: 0V, Max.: 765V HV battery voltage to 650 V « Ifthe value is 765 V: +B short
in sensor circuit
BOOST RATIO Boost ratio / The pre-boost and the post boost )
(Boosting ratio) Min_: 0%, Max_: 100% voltages are equal: 0 to 10%
* Engine stopped: 0
+ Engine about to be stopped:
1
DRIVE CONDITION ID Drive condition ID / Eﬂgiggsbgf;géi?é’tae?gﬁnz )
(Drive Condition D) Min.- 0, Max_" 6 GIneop perang:

3

+  Generating or loading
movement: 4

* Rewving in P position: 6

SHIFT POSITION

(Shift sensor shift position) Shift lever position P R,NDorB -
CRANK POS Crankshaft position / B )
(Crank position) Min_: -90 deg, Max_: 90 deg
A/C CONSMPT PWR AJC consumption power / B )
(Aircon consumption power) Min.: 0 kW, Max.- 5 kW
Load Condition B e— +  Generator load: MG1 .
(Loading Condition) g +  Motor load: MG2

0: Driving at a low speed
1: Driving at a medium speed

DRI\./I.NG EALIENS Dr_wl_ng patter_n / 2: Driving at a medium-high =
(Driving pattern 1) Min.: 0, Max_.: 3
speed
3: Driving at a high speed
0: Driving at a low speed
DRIVING PATTEN 2 Driving pattern / + Dvinaal o mocmen specd
RIE g A 2: Driving at a medium-high -
(Driving pattern 2) Min: 0, Max.: 3
speed
3: Driving at a high speed
0: Driving at a low speed
DRIVING PATTEN 3 Driving pattermn / ; B;::::g :i 7 ggg;ﬁ_ﬁ?‘fd )
(Driving pattern 3) Min.: 0, Max_.: 3 i g g

speed
3: Driving at a high speed

Left for 2 minutes in READY-on

Waveform voltage in leak state, and pre-boost and post

detection circuit in battery ECU / : -
Min- 0V, Max. 5 V boost voltages are equal: 4 V or

SHORT WAVE HIGH
(Short circuit wave highest value)

more
MG1 CTRL MODE
(MG1 control madel) MG1 control mode - -
. MG1 carrier frequency /
ML CRERIELERER) 10KHz / 5kHz | 2.5 kHz / 1.25 . y
(MG1 carrier frequency)
kHz
MG2 CTRL MODE
(MG2 control mode) MG2 control mode - -
MG2 CARRIR FREQ MG2 carrier frequency / B .
(MG2 carrier frequency) 5kHz/25kHz/1.25kHz
ECU TYPE s :
(Type of ECU) ECU TYPE - Identifying ECU type: HV ECU
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Tester Display

Measurement Iltem/Range

Normal Condition

Diagnostic Note

CURRENT DTC
(The number of current code)

The number of current DTCs/
Min_: 0, Max.: 255

HISTORY DTC The number of history DTCs/ ) )
(The number of history DTC) Min.: 0, Max_: 255

CHECK MODE Check mode: ON or OFF ON: Check mode ON :

(Check mode)

ENG STOP RQST

Engine stop request /

Requesting engine stop: RQST

(Engine Stop Request) NO or RQST
IDLING REQUEST Engine idling regquest / N )
(Engine Idling Request) NO or RQST Requosting idio- ROST

HV BATT CH RQST
(Main Battery Charging Request)

HV battery charging request /
NO or RQST

Requesting HV battery charging:
RQST

SHIFT SWP Park / Neutral position switch / P position: ON )
(Shift Sensor SW-P) ON or OFF Except P position: OFF

SHIFT SWR Park / Neutral position switch / R position: ON .
(Shift Sensor SW-R) ON or OFF Except R position: OFF

SHIFT SW N Park / Neutral position switch / N position: ON )
(Shift Sensor SW-N) OM or OFF Except N position: OFF

SHIFT SW D Park / Neutral position switch / D position: ON .
(Shift Sensor SW-D) ON or OFF Except D position: OFF

SHIFT SW B Park / Neutral position switch / B position: ON }
{Shift Sensor SW-B) ON or OFF Except B position: OFF

SHIFT SW FD Park / Neutral position switch / D or B position: ON }
(Shift Sensor SW-FD) OMN or OFF Except D or B position: OFF

SHIFT SWRV Park / Neutral position swiich / R position: ON )
(Shift Sensor SW-RV) ON or OFF Except R position: OFF

SHIFT SW MJ Park / Neutral position switch / L
(Shift Sensor SW-MJ) ON or OFF Ryt POsIos AN

AIRCON REQUEST

Engine starting request from A/C

Requesting engine start from A/C

; amplifier / e -
(Aircon request) NO or RQST amplifier. RQST
ENG WARM UP RQT Engine warm-up request / Requesting engine warm-up: B
(Engine Warming up reguest) NO or RQST RQST

SMRP Operating condition of system
(System Precharge Relay Status- | precharge relay SMRP / READY ON: OFF -
SMRP) ON or OFF
SMRB Operating condition of system
(System Main Relay Status- main relay SMRB / READY ON: ON -
SMRB) ON or OFF
SMRG Operating condition of system
(System Main Relay Status- main relay SMRG / READY ON: ON -
SMRG) ON or OFF
MG1 GATE MG1 gate status / Shutting down generator inverter: i
(MG1 gate status) ON or OFF ON
MG2 GATE MG2 gate status / = P i
(MG2 gate status) ON or OFF Shutting down motor inverter: ON -
CNV GATE Boost converter gate status / Shutting down boost converter: .
(Converter gate status) ON or OFF ON
AIC GATE AJC gate status / While A/C inverter is being shut

(Aircon gate status) ON or OFF off: ON
Converter signal carrier
oS oimERraE | ey :
GUENSY) | skHz/10kHz

COMP MON Converter monitor / NOT AVL or

(Comprehensive Component - -
; AVAIL
Monitor)

(Compreriig:v?g:mponent Converter monitor enable / i i

Monitor ENA) UNABLE or ENABLE
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Tester Display

Measurement ltem/Range

Normal Condition

Diagnostic Note

CCM CMPL . .
(Comprehensive Component Component monitor complete / ) .
Monitor CMPL) COMPL or INCMPL
BATTERY SOC Battery state of charge / Min_: 0%,

(Battery State of Charge)

Max_: 127 5%

Difference between maximum

DELTA SOC i READY light ON, engine stopped

(Delta SOC) and minimum values of SOC/ | 4 L oie ctrical load: 0 to 60% -
Min.: 0%, Max_: 100% i

IB BATTERY Current value of battery pack/

(Current value of Battery Pack)

Min.: - 327.68 A Max.: 327.67 A

BATT INSIDE AIR
(Inhalation-of-air temperature into
a battery pack)

Battery cooling fan intake air
temperature /
Min.- -327 68°C, Max.- 327 67°C

VMF FAN VOLT 1
(VMF fan motor voltage 1)

Battery blower motor monitoring
voltage /
Min-256V, Max: 254V

Fan mode 1 with READY light ON
and P position: 08to 1.1V

AUX. BATV Auxiliary battery voltage / Equivalent to auxiliary battery )
(Auxiliary battery voltage) Min--256V, Max.: 254V voltage
WIN Charge control wattage /
(Charge control value) Min.: -64 KW, Max. 63.5 kW Sl -
WouT Discharge control wattage /
(Discharge control value) Min_: 0 kW, Max.- 63.5 kKW ZokWorless )
Battery blower motor actuation Stopped:

COOLING FAN1
(COOLING FANMODET)

mode /
Min_: 0, Max.: 40

0 Low to high speed actuation: 1
to 40

ECU CTRL MODE ECU control mode / B }
(ECU Control mode) Min.: 0, Max.: 4
SBLW RQST Battery blower motor stop control

(Cooling fan stop control request
(Standby Blower))

request (standby blower) /
ON or OFF

While blower motor stop control is
requested: ON

BATT TEMP 1to 4
(Temperature of battery TB 1 t{c 4)

Temperature of HV battery /
Min.: -327 68°C, Max_.: 327.67°C

Undisturbed for 1 day: Same as
ambient air temperature

NUM OF BATT
(The number of Battery Block)

The number of battery blocks /
Min_: 0, Max_: 255

Always: 17

BAT BLOCK MIN V
(Battery Block Minimum Voltage)

Battery block minimum voltage /
Min_: -327 68 V, Max.: 32767 V

SOC 50 to 60%: 12 V or more

MIN BAT BLOCK #
(Minimum Battery Block No)

Battery block number with
minimum voltage /
Min.: 1, Max_.: 255

One of numbers 1 to 17

BAT BLOCK MAX V
(Battery Block Max Voltage)

Battery block maximum voltage /
Min_: -327 68 V, Max.: 327 67 V

SOC 55 to 60%: 18 V or less

MAX BAT BLOCK #
(Max Battery Block No)

Battery block number with
maximum voltage /
Min.: 1, Max.: 255

One of numbers 1 to 17

V1 to V17 BATT BLOCK
(Battery Block Voltage V01 to 17)

Battery block voltage /
Min.: -327 68 V, Max.: 32767 V

S0C60% :12t0 20V

110 17 INTNL RESIST
(Internal resistance R01 to 17)

Internal resistance of each battery
block /
Min_: 0 Q, Max.: 0.255 Q

Always: 0.01to 0.1

BLOW TIME ;
(Accumulated time of Battery Battery fow-ime ¢ - -
LOW) Min_- 0, Max_- 85535
DCIH TIME DC inhibit time / . )
(Accumulated time of DC Inhibit) | Min_: 0, Max.: 65535
BHI TIME e
: Battery too high time /
(Accumulated ti_me of Battery too Min.- 0, Max.- 65535 - -
High)
Accurrift}rlg:ngtli:th of Hot Hot temperature time / = =
( Min_- 0, Max - 65535
Temperature)
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2. ACTIVE TEST
HINT:
Using the intelligent tester to perform active tests allows
relays, VSVs, actuators and other items to be operated
without removing any parts. This non intrusive functional
inspection can be very useful because intermittent
operation may be discovered before parts or wiring is
disturbed. Performing active tests early in
troubleshooting is one way to save diagnostic time. Data
list information can be displayed while performing active
tests.
NOTICE:
It is necessary to use caution, because if the
intelligent tester DLC3 connector becomes
disconnected or if a communication error occurs
during an active test, the vehicle could become
inoperative (the READY light may go off).
(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G) and turn the
intelligent tester on.
(c) Onthe system selection screen, enter the following
menus: DIAGNOSIS / OBD/MOBD / HV ECU /
ACTIVE TEST.
(d) According to the display on the tester, perform the
appropriate active test.
ACTIVE TEST:
Tester Display Test Part Control Range Test Details Test Condition
+  Runs the engine
continuously with the
shift lever in the P
position
* To check engine * Releases traction Power switch on (IG), HV
INSPECTION MOD 1 running operation control that is initiated | system normal, not in
(Inspection mode-2WD » To release fraction ON or OFF when the rotational maintenance mode, and
inspection) control while using a difference between other active tests not
speedometer tester the front and rear being done
wheels Is excessive
with the shift lever in
any position other
than P
Releases traction control
that is initiated when the Power switch on (IG), HV
INSPECTION MOD 2 To release traction control rotational difference system normal, not in
(Inspection mode-2WD while using a ON or OFF between the front and rear | maintenance mode, and
chassis-dynamo) speedometer tester wheels is excessive with other active tests not
the shift lever in any being done
position other than P
Al th 2 Power switch on (IG), HV
COMPRESS TEST To crank the engine co?ﬁ“fue irzgﬁ::e t? system normal, not in
(Compression Test) continuously in order to ON or OFF — 9 by cranking mode, and other
] activating the MG1 : :
" measure the compression j active tests not being
continuously
done
Power switch on (IG), HV
WATER PUMP To activate the HV water Activates the HV water | SYStem normal, notin
Activate the Water Pump) | pump continuously ON i OFE pump continuously mamtenance P, A
( other active tests not
being done
COOLING FAN SPD To check operation of the Stops the cooling fan or
(Driving the battery cooling fan and if thereis |[0to6 changes air volume mode -
cooling fan) sufficient air flow (1t0o6)
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Tester Display Test Part Control Range Test Details Test Condition
TC/TE1 Batch display of warnings ON or OFF TC terminal can be Power switch on (1G),
(Connect the TC and TE1) | on combination meter switched ON/OFF system is normal
BATTERY CHECK
(Discharging battery to - ON or OFF - -
check weak battery cells)

NOTICE:

For items marked with *1 in the chart, the
intelligent tester will display a communication
error and the vehicle's READY light will turn off
when the active test is completed. If the tester
will be used on the vehicle again, turn the power
switch off and then on (READY) again to restart
the tester.
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HYBRID CONTROL SYSTEM:

DIAGNOSTIC TROUBLE CODE CHART

DTC Code

Detection Item

Trouble Area

Master
Warning
Light

MIL

Memory

See page

P0343-747

Camshaft Position Sensor
"A" Circuit High Input

1. Wire harness or
connector

2. Hybrid vehicle control
ECU

3. Inverter with converter
assembly

Comes on

DTC stored

HV-72

P0516-769

Battery Temperature
Sensor Circuit Low

1. Auxiliary battery
(battery temperature
sensor)

2. Wire harness or
connector

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-77

PO5S17-770

Battery Temperature
Sensor Circuit High

1. Auxiliary battery
(battery temperature
sensor)

2. Wire harness or
connector

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-77

P0560-117

System Voltage

1. Wire harness or
connector

2. Hybrid vehicle control
ECU

Comes on

Comes on

DTC stored

HV-80

P0617-142

Starter Relay Circuit High

1. Wire harness or
connector

2. Hybrid vehicle control
ECU

3. Main body ECU

Comes on

DTC stored

Hv-84

PO62F-143

EEPROM Malfunction

Hybrid vehicle control
ECU

Comes on

DTC stored

HV-87

P0630-804

VIN not Programmed or
Mismatch-ECM / PCM

Hybrid vehicle control
ECU

Comes on

DTC stored

HV-88

PO705-757

Transmission Range
Sensor Circuit

1. Wire harness or
connector

2. Park / neutral position
switch

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-80

P0O705-758

Transmission Range
Sensor Circuit

1. Wire hamess or
connector

2. Park / neutral position
switch

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-80

P0851-775

Park / Neutral Switch Input
Circuit Low

1. Wire harness or
connector

2 Park / neutral position
switch

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-80
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HV-51

DTC Code

Detection Item

Trouble Area

Master
Warning
Light

MIL

Memory

See page

POAQ1-725

Motor Electronics Coolant
Temperature Sensor
Circuit Range /
Performance

1. Wire harness or
connector

2. Inverter cooling system
3. Cooling fan system

4 Water pump with motor
& bracket assembly

5. Inverter with converter
assembly

6 Hybrid vehicle control
ECU

Comes on

DTC stored

HV-96

POAD1-726

Motor Electronics Coolant
Temperature Sensor
Circuit Range /
Performance

1. Wire harness or
connector

2. Inverter cooling system
3. Cooling fan system

4 Water pump with motor
& bracket assembly

5. Inverter with converter
assembly

6. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-96

POAO2-719

Motor Electranics Coolant
Temperature Sensor
Circuit Low

Inverter with converter
assembly

Comes on

DTC stored

HV-99

POAD3-720

Motor Electronics Coolant
Temperature Sensor
Circuit High

Inverter with converter
assembly

Comes on

DTC stored

HV-89

POAOS-101

DC / DC Converter Status
Circuit

1. Duct

2. Hybrid vehicle converter
(DC/DC converter)

3. Auxiliary battery

Comes on

DTC stored

HV-100

POAOS-264

DC / DC Converter Status
Circuit

1. Wire harness or
connector

2. Fusible link or fuse

3. Frame wire

4 Hybrid vehicle converter
(DC/DC converter)

5. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-102

POAQS-265

DC / DC Converter Status
Circuit Low Input

1. Wire harness or
connector

2. Hybrid vehicle converter
(DC/DC converter)

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-109

POA09-591

DC / DC Converter Status
Circuit Low Input

1. Hybrid vehicle converter
(DC/DC converter)

2. Hybrid vehicle control
ECU

3. Wire hamess or
connector

Comes on

DTC stored

HV-112

POAOD-350

High Voltage System
Inter-Lock Circuit High

1. Wire harness or
connector

2. Hybnd vehicle control
ECU

3. Service plug grip

4. Inverter with converter
assembly

5. Air conditioning harness
assembly

Comes on

DTC stored

HV-119
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DTC Code

Detection Item

Trouble Area

Master
Warning
Light

MIL

Memory

See page

POAOD-351

High Voltage System
Inter-Lock Circuit High

1. Wire harness or
connector

2. Hybrid vehicle control
ECU

3. Service plug grip

4 Inverter with converter
assembly

5. Air conditioning harness
assembly

Comes on

DTC stored

HV-119

POAOF-204

Engine Failed to Start

1. Hybrid vehicle control
ECU
2. Engine control system

Comes on

DTC stored

HV-128

POAOF-205

Engine Failed to Start

1. Hybrid vehicle control
ECU
2. Engine control system

Comes on

DTC stored

HV-128

POAOF-238

Engine Failed to Start

1. Engine

2. Hybrid vehicle transaxle
assembly (shaft, gear)

3. Transmission input
damper

4. Wire harness or
connector

5. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-130

POAOF-533

Engine Failed to Start

1. Hybrid vehicle control
ECU
2. Engine control system

Comes on

DTC stored

HV-128

POAOF-534

Engine Failed to Start

1. Hybrid vehicle control
ECU
2. Engine control system

Comes on

DTC stored

HV-128

PDA10-263

DC / DC Converter Status
Circuit High Input

1. Wire harness or
connector

2. Hybnd vehicle converter
(DC/DC converter)

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-136

POA10-592

DC / DC Converter Status
Circuit High Input

Hybrid vehicle control
ECU

Comes on

DTC stored

HV-139

POA1A-151

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143

POA1A-155

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143

POA1A-156

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143

POA1A-166

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143

POA1A-200

Generator Control Module

1. Inverter with converter
assembly (MG ECU)

2. Hybrid vehicle transaxle
assembly (Generator
resolver)

3. Wire harness or
connector

Comes on

Comes on

DTC stored

HV-145

POA1A-658

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143

POA1A-659

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143

POA1A-791

Generator Control Module

Inverter with converter
assembly (MG ECU)

Comes on

Comes on

DTC stored

HV-143
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DTC Code Detection Item Trouble Area Master MIL Memory See page
Warning
Light
POA1A-792 Generator Control Module | 1. Inverter with converter Comes on Comes on DTC stored HV-145
assembly (MG ECU)
2. Hybrid vehicle transaxie
assembly (Generator
resolver)
3. Wire harness or
connector
POA1A-793 Generator Control Module | 1. Inverter with converter Comes on Comes on DTC stored HV-145
assembly (MG ECU)
2. Hybrid vehicle transaxle
assembly (Generator
resolver)
3. Wire harness or
connector
POA1B-163 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HV-150
Module assembly (MG ECU)
POA1B-164 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HWV-150
Module assembly (MG ECU)
POA1B-168 Drive Motor "A" Control 1. Inverter with converter | Comes on Comes on DTC stored HV-152
Module assembly (MG ECU)
2. Hybrid vehicle transaxie
assembly (Motor resolver)
3. Wire harness or
connector
POA1B-192 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HV-150
Module assembly (MG ECU)
POA1B-193 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HV-150
Module assembly (MG ECU)
POA1B-198 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HV-150
Module assembly (MG ECU)
POA1B-511 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HV-150
Module assembly (MG ECU)
POA1B-512 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HWV-150
Module assembly (MG ECU)
POA1B-661 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HV-150
Module assembly (MG ECU)
POA1B-786 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HWV-150
Module assembly (MG ECU)
POA1B-788 Drive Motor "A" Control 1 Wire harness or Comes on Comes on DTC stored HWV-157
Module connector
2. Inverter with converter
assembly (MG ECU)
3. Hybrid vehicle transaxie
assembly
POA1B-794 Drive Motor "A" Control Inverter with converter Comes on Comes on DTC stored HWV-150
Module assembly (MG ECU)
POA1B-795 Drive Motor "A" Control 1. Inverter with converter | Comes on Comes on DTC stored HV-152
Module assembly (MG ECU)
2. Hybrid vehicle transaxle
assembly (Motor resolver)
3 Wire harness or
connector
POA1B-796 | Drive Motor "A" Control 1. Inverter with converter | Comes on Comes on DTC stored HV-152
Module assembly (MG ECU)
2. Hybrid vehicle transaxie
assembly (Motor resolver)
3 Wire harness or
connector
POA1D-103 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-163
Module ECU
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DTC Code Detection Iltem Trouble Area Master MIL Memory See page
Warning
Light

POA1D-134 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-165
Module ECU

POA1D-135 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-165
Module ECU

POA1D-140 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-167
Module ECU

POA1D-141 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-169
Module ECU

POA1D-144 | Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-171
Module ECU

POA1D-145 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-171
Module ECU

POA1D-148 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-173
Module ECU

POA1D-162 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-175
Module ECU

POA1D-179 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-177
Module ECU

POA1D-187 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-179
Module ECU

POA1D-380 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-181
Module ECU

POA1D-393 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-183
Module ECU

POA1D-570 | Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-165
Module ECU

POA1D-721 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-185
Module ECU

POA1D-722 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HWV-185

Module ECU

POA1D-723 | Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-185
Module ECU

POA1D-765 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HW-185
Module ECU

POA1D-787 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-185
Module ECU

POA1D-821 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-175
Module ECU

POA1D-822 Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-175
Module ECU

POA1D-823 | Hybrid Powertrain Control | Hybrid vehicle control Comes on Comes on DTC stored HV-175
Module ECU

POA1F-129 Battery Energy Control Battery smart unit Comes on Comes on DTC stored HV-187
Module

POA1F-150 Battery Energy Control 1. Battery smart unit Comes on Comes on DTC stored HV-189
Module 2 Wire harness or

connector

POA1F-157 Battery Energy Control 1. Battery smart unit Comes on Comes on DTC stored HV-189

Module 2. Wire hamess or
connector

POAZ2B-248 Drive Motor "A" Hybrid vehicle transaxle Comes on - DTC stored HV-193
Temperature Sensor assembly (Motor
Circuit Range / temperature sensor)
Performance
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DTC Code Detection Item Trouble Area Master MIL Memory See page
Warning
Light
POAZB-250 Drive Motor "A" Hybrid vehicle transaxle Comes on - DTC stored HWV-193
Temperature Sensor assembly (Motor
Circuit Range / temperature sensor)
Performance
POAZC-247 Drive Motor "A" 1. Wire harness or Comes on - DTC stored HV-194
Temperature Sensor connector
Circuit Low 2. Hybrid vehicle control
ECU
3. Hybrid vehicle transaxle
assembly (Motor
temperature sensor)
POAZD-249 Drive Motor "A" 1. Wire harness or Comes on - DTC stored HV-194
Temperature Sensor connector
Circuit High 2. Hybrid vehicle control
ECU
3. Hybrid vehicle transaxie
assembly (Motor
temperature sensor)
POA37-258 Generator Temperature Hybrid vehicle transaxle Comes on - DTC stored HV-199
Sensor Circuit Range / assembly (Generator
Performance temperature sensor)
POA37-260 Generator Temperature Hybrid vehicle transaxle Comes on - DTC stored HV-199
Sensor Circuit Range / assembly (Generator
Performance temperature sensor)
POA36-257 Generator Temperature 1. Wire harness or Comes on - DTC stored HV-200
Sensor Circuit Low connector
2. Hybrid vehicle control
ECU
3. Hybrid vehicle transaxie
assembly (Generator
temperature sensor)
POA39-259 | Generator Temperature 1. Wire hamess or Comes on - DTC stored HV-200
Sensor Circuit High connector
2. Hybrid vehicle control
ECU
3. Hybrid vehicle transaxle
assembly (Generator
temperature sensor)
POA3F-243 | Drive Motor "A" Position 1. Wire hamess or Comes on Comes on DTC stored HV-205
Sensor Circuit connector
2 Hybrid vehicle transaxle
assembly (Motor resolver)
3. Inverter with converter
assembly
POA40-500 | Drive Motor "A" Position 1. Wire hamess or Comes on Comes on DTC stored HV-205
Sensor Circuit Range / connector
Performance 2. Hybrid vehicle transaxle
assembly (Motor resolver)
3. Inverter with converter
assembly
POA41-245 | Drive Motor "A" Position 1. Wire harness or Comes on Comes on DTC stored HV-205
Sensor Circuit Low connector
2 Hybrid vehicle transaxle
assembly (Motor resolver)
3. Inverter with converter
assembly
POA4B-253 Generator Position Sensor | 1. Wire harness or Comes on Comes on DTC stored HV-209
Circuit connector
2 Hybrid vehicle transaxle
assembly (Generator
resolver)
3. Inverter with converter
assembly
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POA4C-513 | Generator Position Sensor | 1. Wire hamess or Comes on Comes on DTC stored HV-209
Circuit Range / connector
Performance 2. Hybrid vehicle transaxle
assembly (Generator
resolver)
3. Inverter with converter
assembly
POA4D-255 Generator Position Sensor | 1. Wire harness or Comes on Comes on DTC stored HV-209
Circuit Low connector
2. Hybrid vehicle transaxle
assembly (Generator
resolver)
3. Inverter with converter
assembly
POA51-174 Drive Motor "A" Current Inverter with converter Comes on Comes on DTC stored HV-212
Sensor Circuit assembly
POAB0-288 Drive Motor "A" Phase V 1. Inverter with converter Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAG0-290 Drive Motor "A" Phase V 1. Inverter with converter | Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAGD-294 Drive Motor "A" Phase V 1. Inverter with converter Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAB0-501 Drive Motor "A" Phase V 1. Inverter with converter Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAB3-296 | Drive Motor "A" Phase W | 1. Inverter with converter | Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAB3-258 Drive Motor "A" Phase W | 1. Inverter with converter | Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAG3-302 Drive Motor "A" Phase W 1. Inverter with converter Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAB3-502 Drive Motor "A" Phase W 1. Inverter with converter Comes on Comes on DTC stored HV-213
Current assembly
2. Service plug grip
POAT2-326 Generator Phase V 1. Inverter with converter | Comes on Comes on DTC stored HV-216
Current assembly
2. Service plug grip
POAT72-328 Generator Phase V 1. Inverter with converter Comes on Comes on DTC stored HV-216
Current assembly
2. Service plug grip
POA72-333 Generator Phase V 1. Inverter with converter Comes on Comes on DTC stored HV-216
Current assembly
2. Service plug grip
POAT2-515 Generator Phase V 1. Inverter with converter Comes on Comes on DTC stored HV-216
Current assembly
2. Service plug grip
POAT75-334 Generator Phase W 1. Inverter with converter | Comes on Comes on DTC stored HV-216
Current assembly
2. Service plug grip
POAT5-336 Generator Phase W 1. Inverter with converter Comes on Comes on DTC stored HV-216
Current assembly
2. Service plug grip
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Detection Item
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Warning
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POAT75-341

Generator Phase W
Current

1. Inverter with converter
assembly
2. Service plug grip

Comes on

Comes on

DTC stored

HV-216

POAT75-516

Generator Phase W
Current

1. Inverter with converter
assembly
2. Service plug grip

Comes on

Comes on

DTC stored

HV-216

POA78-113

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Hybrid vehicle transaxie
assembly

3. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-219

POAT78-121

Drive Motor "A" Inverter
Performance

1. HV relay assembly

2 Inverter with converter
assembly

3. Service plug grip

4. Frame wire

5. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-222

POAT78-128

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Hybrid vehicle transaxle
assembly

3. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-229

POA78-266

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-232

POA78-267

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-232

POA78-279

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-235

POAT78-282

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-237

POA78-284

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Inverter cooling system
3. Cooling fan system

4. Water pump with motor
& bracket assembly

5. Hybrid vehicle transaxie
assembly

6 Inverter with converter
assembly

7. Hybrid vehicle control
ECU

Comes on

Comes on

DTC stored

HV-239

POAT78-286

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2 Inverter cooling system
3. Cooling fan system

4. Water pump with motor
& bracket assembly

5. Hybrid vehicle transaxle
assembly

6. Inverter with converter
assembly

7. Hybrid vehicle control
ECU

Comes on

Comes on

DTC stored

Hv-244

POAT78-287

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-249
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POA78-306

Drive Motor "A" Inverter
Performance

1. Hybrid vehicle transaxle
assembly

2. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-251

PDA78-503

Drive Motor "A" Inverter
Performance

1. Wire harmness or
connector

2. Inverter with converter
assembly

3. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-254

POA78-504

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Inverter with converter
assembly

3. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-254

POA78-505

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Inverter with converter
assembly

3. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-258

PDA78-506

Drive Motor "A" Inverter
Performance

1. Wire harmness or
connector

2. Inverter with converter
assembly

3. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-258

POA78-510

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on until
DTC is cleared

Comes on

DTC stored

HV-261

PDA78-523

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-263

POA78-586

Drive Motor "A" Inverter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-265

POAT78-806

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Hybrid vehicle transaxie
assembly

3. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-267

POA78-807

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-270

POAT78-808

Drive Motor "A" Inverter
Performance

1. Wire harness or
connector

2. Hybrid vehicle transaxle
assembly

3. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-267

POATA-122

Generator Inverter
Performance

1. Fuel level

2. Hybrid vehicle transaxle
assembly

3. Engine assembly

4. Inverter with converter
assembly

5. Wire harness or
connector

Comes on

Comes on

DTC stored

HV-272
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DTC Code Detection Item Trouble Area Master MIL Memory See page
Warning
Light

POATA-130 Generator Inverter 1. Fuel level Comes on Comes on DTC stored HV-276
Performance 2. Hybrid vehicle transaxle
assembly

3. Engine assembly

4. Inverter with converter
assembly

5. Wire harness or
connector

POATA-322 Generator Inverter 1. Inverter cooling system | Comes on Comes on DTC stored HV-280
Performance 2. Water pump with motor
& bracket assembly

3. Hybrid vehicle transaxle
assembly

4. Inverter with converter
assembly

5. Engine assembly

6. Fuel level

7. Cooling fan system

8. Hybrid vehicle control
ECU

POATA-324 Generator Inverter 1. Inverter cooling system | Comes on Comes on DTC stored H\W-286
Performance 2. Water pump with motor
& bracket assembly

3. Hybrid vehicle transaxie
assembly

4. Inverter with converter
assembly

5. Engine assembly

6. Fuel level

7. Cooling fan system

8. Hybrid vehicle control
ECU

POATA-325 Generator Inverter Inverter with converter Comes on Comes on DTC stored HV-292
Performance assembly

POATA-344 Generator Inverter 1. Hybrid vehicle transaxle | Comes on Comes on DTC stored HW-294
Performance assembly
2. Inverter with converter
assembly

POATA-517 Generator Inverter 1. Hybrid vehicle transaxle | Comes on Comes on DTC stored HW-297
Performance assembly

2. Wire harness or
connector

3. Inverter with converter
assembly

POATA-518 Generator Inverter 1. Hybrid vehicle transaxle | Comes on Comes on DTC stored HW-297
Performance assembly

2. Wire harness or
connector

3. Inverter with converter
assembly

POATA-522 Generator Inverter Inverter with converter Comesonuntil | Comes on DTC stored HV-300
Performance assembly DTC is cleared

POATA-809 Generator Inverter 1. Wire harness or Comes on Comes on DTC stored HV-302
Performance connector

2. Hybrid vehicle transaxie
assembly

3. Inverter with converter
assembly

POATA-810 Generator Inverter Inverter with converter Comes on Comes on DTC stored HV-305
Performance assembly
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POATA-811

Generator Inverter
Performance

1. Wire harness or
connector

2. Hybrid vehicle transaxle
assembly

3. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-302

POAS0-251

Drive Motor "A"
Performance

Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-307

PDA90-509

Drive Motor "A"
Performance

1. Wire harness or
connector

2. Hybrid vehicle transaxie
assembly

3. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-310

P0A92-261

Hybrid Generator
Performance

Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-313

POAS2-521

Hybrid Generator
Performance

1. Hybrid vehicle transaxle
assembly

2. Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-316

POA93-346

Inverter Cooling System
Performance

1. Wire harness or
connector

2. Inverter cooling system
3. Water pump with motor
& bracket assembly

4 Hybrid vehicle control
ECU

5. Inverter with converter
assembly

6. Cooling fan system

Comes on

Comes on

DTC stored

HV-319

PDA94-127

DC / DC Converter
Performance

1. HV relay assembly

2. Inverter with converter
assembly

3. Service plug grip

4. Frame wire

5. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-327

POA94-172

DC / DC Converter
Performance

1. Fuel level

2. Wire hamess or
connector

3 Hybrid vehicle transaxle
assembly

4. Inverter with converter
assembly

5. Engine assembly

Comes on

Comes on

DTC stored

HV-331

PDA94-442

DC / DC Converter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-336

POAS4-547

DC / DC Converter
Performance

1. Wire harness or
connector

2. Inverter with converter
assembly

3. Hybrid vehicle transaxle
assembly

Comes on

Comes on

DTC stored

HV-339

POA94-548

DC / DC Converter
Performance

Inverter with converter
assembly

Comes on

Comes on

DTC stored

HV-343

POA94-549

DC / DC Converter
Performance

1. Wire harness or
connector

2. Inverter with converter
assembly

3. Hybrid vehicle transaxie
assembly

Comes on

Comes on

DTC stored

HV-339
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POAS94-550 DC / DC Converter Inverter with converter Comes on Comes on DTC stored HV-345
Performance assembly
POAS4-553 DC / DC Converter 1. Wire harness or Comes on Comes on DTC stored HV-347
Performance connector
2. Inverter cooling system
3. Water pump with motor
& bracket assembly
4_Hybrid vehicle transaxle
assembly
5. Inverter with converter
assembly
6. Fuel level
7. Engine assembly
8. Cooling fan system
POA94-554 DC / DC Converter 1. Wire harness or Comes on Comes on DTC stored HV-354
Performance connector
2_Hybrid vehicle transaxle
assembly
3. Inverter with converter
assembly
POA94-555 DC / DC Converter Inverter with converter Comes on Comes on DTC stored HV-358
Performance assembly
POA94-556 DC / DC Converter 1. Wire harness or Comes on Comes on DTC stored HW-354
Performance connector
2. Hybrid vehicle transaxle
assembly
3. Inverter with converter
assembly
POA94-557 DC / DC Converter 1. Wire harness or Comes on Comes on DTC stored HW-360
Performance connector
2. Inverter cooling system
3. Water pump with motor
& bracket assembly
4. Hybrid vehicle transaxie
assembly
5. Inverter with converter
assembly
6. Fuel level
7. Engine assembly
8. Cooling fan system
POA94-585 DC / DC Converter Inverter with converter Comes on Comes on DTC stored HV-367
Performance assembly
POA94-587 DC / DC Converter 1. Inverter with converter Comes on Comes on DTC stored HV-369
Performance assembly
2. Battery smart unit
POA94-589 | DC/DC Converter Inverter with converter Comes on Comes on DTC stored HV-373
Performance assembly
POAS94-590 DC / DC Converter Inverter with converter Comes on Comes on DTC stored HV-373
Performance assembly
POAA1-231 Hybrid Battery Positive 1. HV relay assembly Comesonuntil | Comes on DTC stored HV-375
Contactor Circuit Stuck 2_ Inverter with converter DTC is cleared
Closed assembly
POAA1-233 Hybrid Battery Positive HV relay assembly Comesonuntil | - DTC stored HV-377
Contactor Circuit Stuck DTC is cleared
Closed
POAA4-232 Hybrid Battery Negative 1. HV relay assembly Comesonuntil | - DTC stored HV-379
Contactor Circuit Stuck 2. Inverter with converter DTC is cleared
Closed assembly
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POAAG-526

Hybrid Battery Voltage
System Isolation Fault

1. Hybrid vehicle transaxle
assembly

2. Inverter with converter
assembly

3. Frame wire

4_Air conditioning harness
assembly

5. HV relay assembly

6. Compressor with motor
assembly

7. HV battery

8. Battery smart unit

9. Hybrid vehicle converter
(DC/DC converter)

Comes on until
DTC is cleared

DTC stored

HV-381

POAAB-611

Hybrid Battery Voltage
System Isolation Fault

Compressor with motor
assembly

Comes on until
DTC is cleared

DTC stored

HV-381

POAAG-612

Hybrid Battery Voltage
System Isolation Fault

1. HV relay assembly

2. Battery smart unit

3. HV battery

4. Hybnid vehicle converter
(DC/DC converter)

Comes on until
DTC is cleared

DTC stored

HV-381

POAAG-613

Hybrid Battery Voltage
System Isolation Fault

1. Hybrid vehicle transaxle
assembly

2 Inverter with converter
assembly

Comes on until
DTC is cleared

DTC stored

HV-381

POAAG-614

Hybrid Battery Voltage
System Isolation Fault

1. Inverter with converter
assembly

2. Floor wire

3. Compressor with motor
assembly

4_Air conditioning harness
assembly

5 HV relay assembly

6. Hybrid vehicle converter
(DC/DC converter)

Comes on until
DTC is cleared

DTC stored

HV-381

POAAT-T27

Hybrid Battery Voltage
Isolation Sensor Circuit

Battery smart unit

Comes on

DTC stored

HV-394

POADB-227

Hybrid Battery Positive
Contactor Control Circuit
Low

1. Wire harness or
connector

2. HV relay assembly

3. Hybnd vehicle control
ECU

Comes on

DTC stored

HV-395

POADC-226

Hybrid Battery Positive
Contactor Control Circuit
High

1. Wire harness or
connector

2. HV relay assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-395

POADF-229

Hybrid Battery Negative
Contactor Control Circuit
Low

1. Wire harness or
connector

2. HV relay assembly

3. Hybnid vehicle control
ECU

Comes on

DTC stored

HV-389

POAEOD-228

Hybrid Battery Negative
Contactor Control Circuit
High

1. Wire harness or
connector

2. HV relay assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-399
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POAE2-161 Hybrid Battery Precharge | 1. Wire hamess or Comes on - DTC stored HV-403
Contactor Circuit Stuck connector
Closed 2. HV relay assembly
3. Hybnd vehicle control
ECU
4. Hybrid vehicle converter
(DC/DC converter)
POAEZ2-773 Hybrid Battery Precharge | 1. Connector connection Comesonuntil | - DTC stored HV-410
Contactor Circuit Stuck 2_Hybrid vehicle converter | DTC is cleared
Closed (DC/DC converter)
POAEB-225 Hybrid Battery Precharge | 1. Wire harness or Comes on Comes on DTC stored HW-412
Contactor Control Circuit connector
Low 2. Frame wire
3. Hybrid vehicle converter
(DC/DC converter)
4. Hybrid vehicle control
ECU
5. Fuse
6. Fusible link
POAET-224 Hybrid Battery Precharge | 1. Wire harness or Comes on Comes on DTC stored HV-433
Contactor Control Circuit connector
High 2. Hybrid vehicle converter
(DC/DC converter)
3. Hybrid vehicle control
ECU
POAEE-276 Motor Inverter 1. Inverter cooling system | Comes on - DTC stored HV-437
Temperature Sensor "A" 2. Water pump with motor
Circuit Range / & bracket assembly
Performance 3. Inverter with converter
assembly
4 Cooling fan system
5. Hybrid vehicle control
6. Wire harness or
connector
POAEE-277 | Motor Inverter 1. Inverter cooling system | Comes on - DTC stored HV-437
Temperature Sensor "A" 2. Water pump with motor
Circuit Range / & bracket assembly
Performance 3. Inverter with converter
assembly
4. Cooling fan system
5. Hybrid vehicle control
ECU
6. Wire harness or
connector
POAEF-275 Drive Motor Inverter Inverter with converter Comes on - DTC stored HWV-440
Temperature Sensor "A" assembly
Circuit Low
POAF0-274 Drive Motor Inverter Inverter with converter Comes on - DTC stored HV-440
Temperature Sensor "A" assembly
Circuit High
P1555-181 Reactor Temperature Inverter with converter Comes on - DTC stored HV-441
Sensor Circuit Low assembly
P1556-182 Reactor Temperature Inverter with converter Comes on - DTC stored HV-441
Sensor Circuit High assembly
P1606-138 Collision Detection 1. Center airbag sensor Comesonuntil | - DTC stored HV-442
assembly DTC is cleared
2. Hybrid vehicle control
ECU
3. Vehicle has
experienced a collision
4. Circuit breaker sensor
No. 1
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P1606-308

Collision Detection

1. Center airbag sensor
assembly

2. Hybrid vehicle control
ECU

3. Vehicle has
experienced a collision
4. Circuit breaker sensor
No. 1

Comes on until
DTC is cleared

DTC stored

HV-442

P1606-317

Collision Detection

1. Center airbag sensor
assembly

2. Hybrid vehicle control
ECU

3. Vehicle has
experienced a collision
4 Circuit breaker sensor
No. 1

Comes on until
DTC is cleared

DTC stored

HV-442

P2120-152

Throttle / Pedal Position
Sensor / Switch "D" Circuit

1. Wire harness or
connector

2. Accelerator link rod
assembly

3 Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2121-106

Throttle / Pedal Position
Sensor / Switch "D" Circuit
Range / Performance

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2122-104

Throttle / Pedal Position
Sensor/ Switch "D" Circuit
Low Input

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2123-105

Throttle / Pedal Position
Sensor/ Switch "D" Circuit
High Input

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2125-153

Throttle / Pedal Position
Sensor / Switch "E" Circuit

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2126-109

Throttle / Pedal Position
Sensor / Switch "E" Circuit
Range / Performance

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2127-107

Throttle / Pedal Position
Sensor [ Switch "E" Circuit
Low Input

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

62/600



01.06.2021

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-65

DTC Code

Detection Item

Trouble Area

Master
Warning
Light

MIL

Memory

See page

P2128-108

Throttle / Pedal Position
Sensor / Switch "E" Circuit
High Input

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2138-110

Throttle / Pedal Position
Sensor / Switch "D" / "E"
Voltage Correlation

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2138-154

Throttle / Pedal Position
Sensor / Switch "D"/ "E"
Voltage Correlation

1. Wire harness or
connector

2. Accelerator link rod
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-445

P2511-149

ECM/PCM Power Relay
Sense Circuit Intermittent

1. Wire harness or
connector

2. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-452

P2519-766

AJC Request "A" Circuit

1. Battery smart unit

2. Hybrid vehicle converter
3. Wire harness or
connector

Comes on

DTC stored

HV-454

P2532-772

Ignition Switch Run
Position Circuit High

1. Wire harness or
connector

2. Main body ECU

3. 1G1 relay

4. 1G2 relay

5. ECU IG No. 1 fuse

6. A/C No. 1 fuse

7. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-458

P3000-388

HV Battery Malfunction

1. Fuel level
2. HV battery

Comes on

DTC stored

HV-467

P3000-389

HV Battery Malfunction

1. Engine assembly

2. Hybrid vehicle transaxie
assembly

3. HV battery

Comes on

DTC stored

HV-469

P3000-603

HV Battery Malfunction

1. Hybrid vehicle control
ECU
2. HV battery assembly

Comes on

DTC stored

HV-472

P3004-131

Power Cable Malfunction

1. HV relay assembly

2. Frame wire

3. Inverter with converter
assembly

4. HV battery

5. Wire harness or
connector

6. Hybrid vehicle converter
(DC/DC converter)

Comes on

DTC stored

HV-474

P3004-132

Power Cable Malfunction

1. HV relay assembly

2. Frame wire

3. Inverter with converter
assembly

4. HV battery

5 Wire harness or
connector

Comes on

DTC stored

HV-483

P3004-133

Power Cable Malfunction

Hybrid vehicle control
ECU

Comes on

DTC stored

HV-181
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DTC Code

Detection Item

Trouble Area

Master
Warning
Light

MIL

Memory

See page

P3004-800

Power Cable Malfunction

1. Wire harness or
connector

2. Air conditioning harness
assembly

3. Compressor with motor
assembly

4. Inverter with converter
assembly

5 HV relay assembly

6. Floor wire

7. Hybrid vehicle converter
(DC/DC converter)

8. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-488

P3004-801

Power Cable Malfunction

1. Wire harmess or
connector

2. Air conditioning harmmess
assembly

3. Compressor with motor
assembly

4. Inverter with converter
assembly

5. HV relay assembly

6. Floor wire

7. Hybnid vehicle converter
(DC/DC converter)

8. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-488

P3004-803

Power Cable Malfunction

1. Wire harness or
connector
2. HV relay assembly

Comes on

DTC stored

HV-496

P3107-213

Airbag ECU
Communication Circuit
Malfunction

1. Wire harness or
connector

2. Center airbag sensor
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-500

P3107-214

Airbag ECU
Communication Circuit
Malfunction

1. Wire harness or
connector

2. Center airbag sensor
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-504

P3107-215

Airbag ECU
Communication Circuit
Malfunction

1. Wire harness or
connector

2. Center airbag sensor
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-507

P3108-535

A/C Amplifier
Communication Circuit
Malfunction

1. Wire harness or
connector

2. Compressor with motor
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-510

P3108-536

A/C Amplifier
Communication Circuit
Malfunction

1. Wire harness or
connector

2. Compressor with motor
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-510
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DTC Code

Detection Item

Trouble Area

Master
Warning
Light

MIL

Memory

See page

P3108-538

A/C Amplifier
Communication Circuit
Maifunction

1. Wire harness or
connector

2. Compressor with motor
assembly

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-510

P3110-139

IGCT Relay Malfunction

1. Wire harness or
connector

2_1GCT relay

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-515

P3110-223

IGCT Relay Malfunction

1. Wire harness or
connector

2_I1GCT relay

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-515

P3137-348

Collision Sensor Low Input

1. Wire harness or
connector

2. Circuit breaker sensor
No. 1

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-519

P3138-349

Collision Sensor High
Input

1. Wire harness or
connector

2. Circuit breaker sensor
No. 1

3. Hybrid vehicle control
ECU

Comes on

DTC stored

HV-519

P3147-239

Transmission Malfunction

1. Engine assembly
2_Hybrid vehicle transaxle
assembly (shaft, gear)

3. Transmission input
damper

4. Wire harness or
connector

5. Inverter with converter
assembly

Comes on

DTC stored

HV-522

P3147-240

Transmission Malfunction

Hybrid vehicle transaxle
assembly

Comes on

DTC stored

HV-527

P3147-241

Transmission Malfunction

1. Engine assembly

2 Hybrid vehicle transaxle
assembly (shaft, gear)

3. Transmission input
damper

4_Wire harmess or
connector

5. Inverter with converter
assembly

Comes on

DTC stored

HV-522

P3147-242

Transmission Malfunction

Hybrid vehicle transaxle
assembly

Comes on

DTC stored

HV-527

P3221-314

Generator Inverter
Temperature Sensor
Circuit Range /
Performance

1. Wire harness or
connector

2 Inverter cooling system
3. Water pump with motor
& bracket assembly

4 Inverter with converter
assembly

5. Cooling fan system

6. Hybnd vehicle control
ECU

Comes on

DTC stored

HV-528
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DTC Code Detection Iltem Trouble Area Master MIL Memory See page
Warning
Light
P3221-315 Generator Inverter 1. Wire harness or Comes on DTC stored HV-528
Temperature Sensor connector
Circuit Range / 2. Inverter cooling system
Performance 3. Water pump with motor
& bracket assembly
4. Inverter with converter
assembly
5. Cooling fan system
6. Hybrid vehicle control
ECU
P3222-313 | Generator Inverter Inverter with converter Comes on DTC stored HV-531
Temperature Sensor assembly
Circuit High / Low
P3223-312 Generator Inverter Inverter with converter Comes on DTC stored HW-531
Temperature Sensor assembly
Circuit High
P3226-562 DC/DC Boost Converter 1. Wire harness or Comes on DTC stored HV-532
Temperature Sensor connector
2. Inverter cooling system
3. Water pump with motor
& bracket assembly
4. Inverter with converter
assembly
5. Cooling fan system
6. Hybrid vehicle control
ECU
P3226-563 DC/DC Boost Converter 1. Wire harness or Comes on DTC stored HV-532
Temperature Sensor connector
2. Inverter cooling system
3. Water pump with motor
& bracket assembly
4. Inverter with converter
assembly
5. Cooling fan system
6. Hybrid vehicle control
ECU
P3227-583 | Converter Temperature Inverter with converter Comes on DTC stored HV-535
Sensor Circuit Low assembly
P3228-584 Converter Temperature Inverter with converter Comes on DTC stored HV-535
Sensor Circuit High assembly
P3232-749 | Open or Shortto B+ in 1. Wire harness or Comes on DTC stored HV-536
Blocking of HV Gate connector
Connection 2. Hybrid vehicle control
ECU
3. Inverter with converter
assembly
P3233-750 Short to B+ in Blocking of | 1. Wire harmess or Comes on DTC stored HWV-538
HV Gate Connection connector
2. Hybrid vehicle control
ECU
3. Inverter with converter
assembly
Uo100-211 Lost Communication with | CAN communication Comes on DTC stored HV-541
ECM / PCIM "A" system
U0100-212 Lost Communication with | CAN communication Comes on DTC stored HV-541
ECM / PCM "A" system
UG100-530 Lost Communication with | CAN communication Comes on DTC stored HV-541
ECM / PCM "A" system
U0100-774 Lost Communication with | CAN communication Comes on DTC stored HV-541
ECM / PCM "A" system
U0100-784 Lost Communication with | CAN communication Comes on DTC stored HV-541
ECM / PCM "A" system
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DTC Code Detection Item Trouble Area Master MiL Memory See page
Warning
Light
u0110-159 Lost Communication with | 1. Wire harness or Comes on Comes on DTC stored HV-544
Driver Motor Control connector
Module 2. Inverter with converter
assembly (MG ECU)
3. Hybrid vehicle control
ECU
U0110-160 Lost Communication with 1. Wire harness or Comes on Comes on DTC stored HV-544
Driver Motor Control connector
Module 2. Inverter with converter
assembly (MG ECU)
3. Hybrid vehicle control
ECU
uQg110-656 Lost Communication with 1. Wire harness or Comes on Comes on DTC stored HV-544
Driver Motor Control connector
Module 2. Inverter with converter
assembly (MG ECU)
3. Hybrid vehicle control
ECU
U0110-657 Lost Communication with 1. Wire harness or Comes on Comes on DTC stored HV-544
Driver Motor Control connector
Module 2. Inverter with converter
assembly (MG ECU)
3. Hybrid vehicle control
ECU
U0129-220 Lost Communication with CAN communication Comes on - DTC stored HV-541
Brake System Control system
Module
U0129-222 Lost Communication with | CAN communication Comes on - DTC stored HV-541
Brake System Control system
Module
U0129-528 Lost Communication with | CAN communication Comes on - DTC stored HV-541
Brake System Control system
Module
UQ0133-147 Lost Communication with CAN communication Comes on - DTC stored HV-541
Active Roll Control Module | system
U0146-146 Lost Communication with CAN communication Comes on - DTC stored HW-541
Gateway "A" system
U0146-594 Lost Communication with | CAN communication Comes on - DTC stored HV-551
Gateway "A" system
U0146-827 Lost Communication with CAN communication Comes on - DTC stored HV-551
Gateway "A" system
U0151-763 Lost Communication with | 1. CAN communication Comes on - DTC stored HV-553
Airbag ECU system
2. Multiplex
communication system
u0424-537 Lost Communication with | Air conditioning amplifier - - DTC stored HV-554
A/C ECU assembly
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FREEZE FRAME DATA:

INFORMATION / FREEZE FRAME DATA

1. FREEZE FRAME DATA
HINT:
The HV control ECU records vehicle and driving
condition information as freeze frame data the moment a
DTC is stored. It can be used for estimating or
duplicating the vehicle conditions that were present
when the malfunction occurred. To confirm the details of
the hybrid control system, check the detailed information
for the DTC information code in the data list (INF code).

(a) Connect the intelligent tester to the DLC3.

(b)

Turn the power switch on (IG) and turn the

intelligent tester on.

Select the following menu items: DIAGNOSIS /

OBD/MOBD /HV ECU / DTC INFO / CURRENT

CODES.

data.

been detected.

Select a DTC in order to display its freeze frame

Check the freeze frame data of the DTC that has

(f) Check the freeze frame information recorded with

the DTC.

Intelligent Tester Display

Measurement Item / Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

FREEZE DTC
(DTC with require freeze frame data storage)

DTC corresponding to displayed freeze frame
data

INFORMATION 1 to 5
(DETAIL INFORMATION 1to 5)

Information code

COOLANT TEMP Engine coolant temperature / Cold or warmed-up engine
(Engine coolant temperature) Min.: -40°C, Max.: 140°C

ENGINE REV Engine speed / Engine speed

(Engine revoelution) Min.- 0 rpm, Max_: 16,383.75 rpm

VEHICLE SPD Vehicle speed / Stopped, or driving (at low, medium, or high
(Vehicle SPD) Min.- 0 km/h, Max.: 255 km/h speeds)

ENG RUN TIME Elapsed time after engine start / Elapsed time after engine start
(Engine run time) Min.: 0 sec., Max.: 65535 sec.

+B Auxiliary battery voltage / Auxiliary battery condition

(+B) Min: 0V, Max.: 65.535 V

ACCEL POS #1 Accelerator pedal position sensor No. 1/ Idling, accelerating, or decelerating
(Accelerator pedal position #1) Min.: 0%, Max.: 100%

ACCEL POS #2 Accelerator pedal position sensor No. 2 / Idling, accelerating, or decelerating

(Accelerator pedal position #2)

Min.: 0%, Max.: 100%

AMBIENT TEMP
(Ambient Temperature)

Ambient air temperature /
Min.: -40°C, Max_: 215°C

Hot or cold weather

INTAKE AIR TEMP
(Intake air temperature)

Intake air temperature /
Min - -40°C, Max - 140°C

Hot or cold weather

DTC CLEAR WARM
(DTC Clear Warm Up Times)

The number of times engine is warmed up
after clearing DTCs/
Min_: 0, Max.- 255

Frequency of malfunction recurrence after
clearing DTCs

DTC CLEAR RUN
(DTC Clear Run Distance)

Drive distance after clearing DTCs /
Min.: 0 km, Max.: 65535 km

Frequency of malfunction recurrence after
clearing DTCs

DTC CLEAR MIN
(DTC Clear Min)

Elapsed time after clearing DTCs /
Min - 0 min, Max - 65535 min

Elapsed time after clearing DTCs

CALC LOAD
(Calculate Load)

Calculate load /
Min.- 0%, Max.: 100%
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Suspected Vehicle Status When

Intelligent Tester Display Measurement item / Range (Display) Malfunction Occurs
THROTTLE POS Throttle position sensor / Idling, accelerating, or decelerating
(Throttle POS) Min_: 0%, Max_: 100%

ECU TYPE ECU type Identifying ECU type: HV ECU
(Type pf ECU)
BATTERY SOC Battery state of charge / State of charge of HV battery
(Battery State of Charge) Min.: 0%, Max.: 100%
DELTA SOC Difference between maximum and minimum SOC variance
(Delta SOC) value of SOC /
Min.: 0%, Max.: 100%
1B BATTERY Current value of battery pack / HV battery charge/discharge status
(Current value of Battery Pack) Min.: -327 .68 A, Max.: 327 67 A +  Amount of current during discharge is

displayed with positive values
+  Amount of current during charge is
displayed with negative values

BATT INSIDE AIR Battery cooling fan intake air temperature -
(Inhalation-of-air temperature into a battery Min.: -327.68°C, Max_. 327 67°C
pack)
VMF FAN VOLT1 VMF fan voltage / Cooling fan operation condition
(VMF fan motor voltage1) Min.: -256 V, Max.: 254V
AUX BATV Auxiliary battery voltage / Auxiliary battery voltage
(Auxiliary battery voltage) Min: -256 V, Max.: 254V
WIN Charge control power value / Charge amount of HV battery
(Charge control value) Min.: -64 kKW, Max.: 63.5 kW
WOuT Discharge control power value / Discharge amount of HV battery
(Discharge control value) Min_: -64 kW, Max.: 63.5 KW
COOLING FAN 1 Cooling fan mode / HV battery cooling fan activation condition
(COOLING FAN MODE1) Min.: 0, Max.: 40 + Stopped: 0
+  Low speed drive - high speed drive: 1-40
ECU CTRL MODE ECU control mode / HV battery control status
(ECU control mode) Min.: 1, Max.: 5

SBLW RQST Standby blower request -

(Cooling fan stop control request (Standby

Blower))
BATT TEMP 1to 4 Batiery temperature / HV battery temperature
(Temperature of battery TB 1 to 4) Min - -327 68°C , Max - 327 67 °C
V11to V17 BATT BLOCK Battery block voltage / Each HV battery block voltage variance
(Battery Block Voltage V01 to V17) Min_: -327.68 V, Max_: 32767V
2. INFORMATION
HINT:
Similar to freeze frame data, the HV control ECU also
records vehicle and driving condition information as
INFORMATION (INF code) at the moment a DTC is
stored.
(a) Select the information item which has an INF code
from among INFORMATION 1 to 5.
(b) Check the information for the DTC.
INFORMATION:
Intelligent Tester Display Measurement Item / Range (Display) Suspected Vehicle Status When
Malfunction Occurs
INFORMATION n Information code Indication of system with malfunction
(INFORMATION n)
MG1 REV Generator revolution / Generator speed
(Generator (MG1) Revolution) Min.: -16,384 rpm, Max.: 16,256 rpm « Forward rotation appears as "+"
+ Backward rotation appears as "-"
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Intelligent Tester Display Measurement Item / Range (Display) Suspected Vehicle Status When
Malfunction Occurs
MG2 REV Motor revolution / Motor speed (proportionate to vehicle speed)

(Motor (MG2) Revolution)

Min.: -16,384 rpm, Max.: 16,256 rpm

+ Forward rotation appears as "+"

+  Backward rotation appears as "-"
Moving direction of vehicle

+ Forward rotation appears as "+"

+  Backward rotation appears as "-"™"

MG1 TORQ
(Generator (MG1) Torg)

Generator torque /
Min.: -512 N*m, Max.: 508 N*m

When generator rotation in "+" direction:

+ Torque appears as "+" while generator
discharges

+ Torque appears as "-" while generator
charges

When generator rotation in "-" direction:

+  Torque appears as ™" while generator
discharges

+  Torque appears as "+" while generator
charges

MG2 TORQ
(Motor (MG2) Torq)

Motor torque /
Min.- -512 N*m, Max_: 508 N*m

When motor rotation in "+" direction:

+  Torque appears as "+" while motor
discharges

+  Torque appears as "-" while motor
charges

When motor rotation in "-" direction:

+ Torque appears as "-" while motor
discharges

+ Torque appears as "+" while motor
charges

INVERT TEMP-MG1
(Inverter temperature (MG1))

Generator inverter temperature /
Min_: -50°C, Max: 205°C

Generator inverter temperature

INVERT TEMP-MG2
(Inverter temperature (MG2))

Generator inverter temperature /
Min.- -50°C, Max.: 205°C

Motor inverter temperature

MG2 TEMP (No2)
(Motor temperature MG2 (No2))

Generator inverter temperature /
Min_: -50°C, Max.: 205°C

Generator temperature

MG2 TEMP (Na1)
(Motor temperature MG2 (No1)

Generator inverter temperature /
Min.- -50°C, Max_: 205°C

Motor temperature

POWER RQST Request engine power / Engine power output requested to ECM
(Request Power) Min: O W, Max_: 255 W

ENGINE SPD Engine speed / Engine speed

(Engine SPD) Min.- 0 rpm, Max.: 16320 rpm

MCYL CTRL POWER
(Master Cylinder Control Torg)

Master cylinder control torque /
Min.:-512 N*m, Max_: 508 N*m

Brake force requested by driver

(Wout Control Power)

Min: 0 W, Max_: 81600 W

S0C Battery state of charge / State of charge of HV battery
(S0C) Min.: 0%, Max.: 100%
WOUT CTRL POWER Pawer value discharge control / Discharge amount of HV battery

WIN CTRL POWER
(Win Control Power)

Power value charge control /
Min.- -40800 W, Max.: 0 W

Charge amount of HV battery

DRIVE CONDITION ID
(Drive Condition ID)

Drive condition ID

«  Engine stopped: 0

« Engine about to be stopped: 1

+ Engine about to be started: 2

+ Engine operated or operating: 3

*  Generating or loading movement: 4
+  Rewving in P position: 6

Engine operating condition

PWR RESOURCE VB
(Power Resource VB)

HV battery voltage /
Min: 0V, Max.: 510V

HV battery voltage

PWR RESOURCE IB
(Power Resource IB)

HV battery charge/discharge status /
Min.:-256 A, Max.- 254 A

HV battery charge and discharge current

1. Amount of current during discharge is
indicated with positive values

2. Amount of current during charge is
indicated with negative values

SHIFT POSITION
(Shift sensor shift position)

Shift position (P, R, N, D or B position)
PO, R 1N:2D:3B:4

Shift position
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Intelligent Tester Display

Measurement Item / Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

ACCEL SENSOR M Accelerator pedal position sensor main / Idling, accelerating, or decelerating
(Accel sensor main) Min_: 0%, Max.: 100%

AUX BATT V Auxiliary battery voltage / Auxiliary battery voltage

(Auxiliary Battery Voltage) Min: 0V Max: 20V

CONVERTER TEMP Boost converter temperature / Boost converter temperature
(Converter Temperature) Min.: -50°C, Max.: 205°C

VL High voltage after it is boosted / High voltage level before it is boosted
(VL-Voltage before raising pressure) Min: 0V, Max.: 510 V

VH High voltage after it is boosted High voltage level after it is boosted
(VH-Voltage after raising pressure) Min: 0V, Max_: 765 V

IG ON TIME The time after power switch on (1G) / Time elapsed with power switch on (IG)

(The time of Ignition ON)

Min.: 0 min, Max.: 255 min

VEHICLE SPD-MAX
(Vehicle Speed (Vax))

Maximum vehicle speed /
Min.: -256 km/h, Max_: 254 km/h

Over-discharging of HV battery

A/C COSMPT PWR
(Aircon consumption power)

A/C consumption power /
Min.: 0 KW, Max_- 5 kW

A/C load

ENG STOP RQST
(Engine Stop Request)

Engine stop request / NO or YES

Engine stop request

IDLING REQUEST
(Engine Idling Request)

Engine idling request / NO or YES

Idle stop request

ENGINE FUEL CUT
(Engine Fuel Cut)

Engine fuel cut request / NO or YES

Fuel cut request

HV BATT CH RQST
(Main Battery Charging Request)

HV battery charging request

HV battery charging request

ENG WARM UP RQT
(Engine Warming up Request)

Engine warming up request / NO or YES

Engine warm-up request

STOP SW COND
(Stop SW)

Stop light switch ON condition / NO or YES

Brake pedal depressed or released

CRUISE CONTROL
(Cruise Control)

Cruise control active condition / NO or YES

Operation under cruise control ON or OFF

EXCLUSIVEINFO 1to 7
(Exclusive Information 1 to 7)

Exclusive information (in numerical data)

Exclusive information linked to Information

OCCURRENCE ORDR
(Occurrence order)

Occurrence sequence of information

Occurrence sequence of information

INVT TMP-MG1 IG
(Inverter temperature (MG1) after IG-ON)

Generator inverter temperature after power
switch on (IG) /
Min.: -50°C, Max.: 205°C

Generator inverter temperature soon after
power switch on (IG)

INVT TMP-MG2 IG
(Inverter temperature (MG2) after IG-ON)

Motor inverter temperature after power switch
on (1G) /
Min_: -50°C, Max.: 205°C

Motor inverter temperature soon after power
switch on (1G)

MG2 TEMP I1G
(Motor temperature (MG2) after IG-ON))

Motor temperature after power switch on (1G)
/

Min.: -50°C, Max.: 205°C

Motor temperature soon after power switch on
(1G)

CONVRTR TEMF IG
(Converter Temperature after IG-ON)

Boost converter temperature after power
switch on (IG) /
Min.: -50°C, Max.: 205°C

Boost converter temperature soon after power
switch on (I1G)

SOCIG
(Status Of Charge after IG-ON))

Batiery state of charge after power switch on
(1G)/
Min_ 0%, Max_: 100%

Battery state of charge soon after power
switch on (IG)

INVT TMP-MG1MAX
(Inverter temperature (MG1) MAX)

Generator inverter maximum temperature /
Min.: -50°C, Max.: 205°C

Overheating state of Generator inverter

INVT TMP-MG2MAX
(Inverter temperature (MG2) MAX)

Motor inverter maximum temperature /
Min_ -50°C, Max_: 205°C

Overheating state of Motor inverter

MG2 TEMP MAX
(Motor temperature (MG2) MAX)

Motor maximum temperature /
Min.: -50°C, Max.: 205°C

Overheating state of Motor

CONVRTR TMP MAX
(Converter Temperature MAX)

Boost converter maximum temperature /
Min_: -50°C, Max_: 205°C

Overheating state of boost converter
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Intelligent Tester Display

Measurement ltem / Range (Display)

Suspected Vehicle Status When
Malfunction Occurs

(Status Of Charge MIN)

Min.- 0%, Max.: 100%

S0C MAX Maximum status of charge / Over-charging of HV battery
(Status Of Charge MAX) Min.- 0%, Max.: 100%
S0C MIN Minimum status of charge/ Over-charging of HV battery

HV COOLANT TEMP
(HV Coolant Temperature)

HV coolant temperature /
Min.: -40°C , Max.: 140°C

HV coolant temperature
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HV-75

OPERATION HISTORY DATA

1.

OPERATION HISTORY DATA

HINT:

The HV control ECU records inappropriate operations

performed by the driver and the number of abnormal

conditions that have been input to the ECU as operation
history data.

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG) and turn the
intelligent tester on.

(c) Select the following menu items: DIAGNOSIS /
OBD/MOBD / HV ECU / DATA LIST.

(d) Select the menu to view the number of special
operations or controls that have been effected.
HINT:

+ LATEST OPER: Among the past occurrences,
the number of special operations or controls that
have been effected during the most recent 1 trip
detection.

« LATEST TRIP: The number of trips after the
occurrence of LATEST OPER.

« BEF LATST OPER: The number of occurrences
during the trip previous to the LATEST OPER.

« BEF LATST TRIP: The number of trips after the
occurrence of BEF LATST OPER.

Special operation and history data:

Intelligent Tester Display

Count Condition

SHIFT BEF READY
(Shift gear before READY)

Shift lever moved with READY light blinking

N RANGE CTRL 1
(N range control in half shift)

Shift position cannot be determined

N RANGE CTRL 2
(N range control by busy shift)

N position control effected due to frequent shifting operation

STEPACCELINN
(Step accelerator in N range)

Accelerator pedal depressed in N position

AUX. BATT LOW
(Auxiliary Battery Low)

Auxiliary battery voltage below 9.5V

HV INTERMITTENT
(HV ECU Intermittent problems)

Instantaneous open circuit at IGSW terminal of HV control ECU

MG2 TEMP HI
(MG2 (motor) temperature high)

Motor temperature rose above 168°C (334°F)

MG1 TEMP HI
(MG1 (generator) temperature high)

Generator temperature rose above 168°C (334°F)

MG2 INV TEMP HI
(MG2 (motor) Inverter temperature high)

Motor inverter temperature rose above 120°C (248°F)

MG1 INV TEMP HI
(MG1 (generator) Inverter temperature high)

Generator inverter temperature rose above 120°C (248°F)

MAIN BATT LOW
(Main Battery low voltage)

Battery state of charge dropped below 30%

RESIST OVR HEAT
(Resister over heat)

System main resistor overheated

COOLANT HEAT
(Coolant heating)

Inverter coolant forecast temperature rose above 65°C (149°F)

CONVERTER HEAT
(Converter heating)

Boost converter temperature rose above 120°C (248°F)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-76

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Intelligent Tester Display

Count Condition

BKWRD DIR SHIFT
(Shift backward direction)

Shifted to R while moving forward or shifted to D or B while moving in reverse

PREVENT STAYING
(Prevention control of staying)

Engine speed stays in resonance frequency band

ACCEL AND BRK
(Accelerator and brake depressing)

Both accelerator and brake pedals depressed

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-T77

Camshaft Position Sensor "A" Circuit High

DTC P0343-747
Input

DESCRIPTION

The crankshaft position sensor sends the engine speed signal (NE) to the engine CPU and HV CPU of
the hybrid vehicle control ECU. The hybrid vehicle control ECU compares the input engine speed signals
(NE) in the engine CPU and HV CPU. If any abnormality is found, this DTC will be output.

DTC No. INF Code DTC Detection Condition Trouble Area

Wire harness or connector
Hybrid vehicle control ECU
Inverter with converter assembly

Gl signal is not input for 2 sec. or more while the

PO343 747 g )
engine is running.

WIRING DIAGRAM

Hybrid Vehicle Control ECU Inverter with Converter Assembly
C20 Crankshaft [ i )
Position Sensor — 1 HV
54 ?
G2-
o)
{r—) Cc64
1 2
55 IC EG
G2+
Eio co 14 13 |
AB1 {A62) - MG
PR [N)
717 {A62)

A142548E01
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Hy-=f8 P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM
INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (ENGINE CONTROL SYSTEM)

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / ENGINE / DTC INFO / CURRENT
CODES.

(d) Check if DTCs are output.

Result:
Any two or more of the following DTCs are output
simultaneously.

DTC No. Relevant Diagnosis
Camshaft Position Sensor "A"
ROM0 Circuit (Bank 1 or Single Sensor)
YES GO TO DTC CHART (P0340) (See page ES-

45)

2 |CHECK ENGINE START

(a) Check if the engine can start.

(b) Connect the intelligent tester to the DLC3.

(c) Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / ENGINE / DTC INFO / CURRENT
DTC.

(d) Read output DTCs.

Result
Result Proceed to
The engine cannot start. B
The engine can start and DTC P0340 is output within 10 seconds. B
The engine can start and DTC P0340 is not output. A
B > |GO TO DTC CHART (P0340) (See page ES-
45)

2
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-T79

3 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR)
Hybrid Vehicle Gontrol ECU (@) Check the connections of the hybrid vehicle control ECU
connectars.
OK:

The connectors are connected securely and there
are no contact problems.

NG > |CONNECT SECURELY

AT4258BE01

4 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY)

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
Do not turn the power switch on (READY) with the
service plug grip removed as this may cause a

malfunction.
(b) Check the connections of the inverter with converter
assembly connectors.
OK:
The connectors are connected securely and there
are no contact problems.

NG > |CONNECT SECURELY

Inverter with Converter Assembly

5 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - INVERTER WITH
CONVERTER ASSEMBLY)

(a) Disconnect the A61 hybrid vehicle control ECU
connector.

(b) Disconnect the A62 inverter with converter assembly
connector.
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Wire Harness Side:

Hybrid Vehicle Control ECU

 —= = =1

. Inverter with Converter Assembly

: [T]
1]

=

Gl

A142384E01

()
table below.
Standard resistance (Check for ope

Measure the resistance according to the value(s) in the

n)

Tester Connection

Specified Condition

GO (A61-14) - GI (A62-13)

Below 1 Q)

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

GO (A61-14) or GI (A62-13) - Body ground

10 k2 or more

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

6 |CHECKHYBRID VEHICLE CONTROL ECU

Component Side:
Hybrid Vehicle Control ECU

(%ﬁﬁﬁﬁaﬁ FeEE R |
e |
\
GO

El

A148344E01

(a) Remove the hybrid vehicle control ECU (See page HV-

569).

(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

GO (A61-14) - E1 (C64-14)

100 2 or more

REPLACE HYBRID VEHICLE

NG >

(See page HV-569)

CONTROL ECU

7 |CHECK INVERTER WITH CONVERTER ASSEMBLY

Component Side:

GND1
Inverter with Converter Assembly

C A142542E04

table below.
Standard resistance

(2) Measure the resistance according to the value(s) in the

Tester Connection

Specified Condition

Gl (A62-13) - GND1 (A62-11)

10 k@2 or more

HINT:

After the inspection, check for DTCs. If DTC P0343-747
is output again, replace the inverter with converter

assembly.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-81
NG > |REPLACE INVERTER WITH CONVERTER

ASSEMBLY (See page HV-558)

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-82 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P0516-769 | Battery Temperature Sensor Circuit Low

DTC P0517-770 | Battery Temperature Sensor Circuit High

DESCRIPTION

The auxiliary battery temperature sensor detects the auxiliary battery temperature. The resistance of the
thermistor built into the auxiliary battery temperature sensor changes in accordance with changes in the
auxiliary battery temperature. The lower the auxiliary battery temperature, the more the thermistor
resistance. Conversely, the more the temperature, the lower the resistance. The auxiliary battery
temperature sensor is connected to the hybrid vehicle control ECU. A voltage of 5 V is supplied to the
auxiliary battery temperature sensor from the THB terminal of the hybrid vehicle control ECU through its
internal resistor R. This means that resistor R and the auxiliary battery temperature sensor are connected
in series. The voltage at the THB terminal and the resistance value change in accordance with changes in
the auxiliary battery temperature. Based on this signal, the hybrid vehicle control ECU reduces the
charging current when the auxiliary battery temperature is high to protect the auxiliary battery.

Resistance (kQ)

o = M W = 0,

10 20 30 40 50 60 70
Temperature (°C)

ANBOO41E02

DTC No. INF Code DTC Detection Condition Trouble Area

Malfunction in the auxiliary battery temperature sensor Faliory batiery (alioey lemperatirersensar)

P0516 769 L Wire hamess or connector
circuit (short to GND) Hybrid vehicle control ECU

; o o Augxiliary battery (battery temperature sensor)
PO517 770 Malfunction in the auxiliary battery temperature sensor NS T b e

circuit (open or +B short circuit)

Hybrid vehicle control ECU
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-83
WIRING DIAGRAM
024
Battery Temperature Sensor Hybrid Vehicle Control ECU
)
2 83
THB {A61 ] THB
i 84
E2 (A61 JEIB
-—
A131188E03

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 INSPECT BATTERY (AUXILIARY BATTERY TEMPERATURE SENSOR)

(a) Disconnect the 024 auxiliary battery temperature sensor

connector.
- (b) Measure the resistance according to the value(s) in the
Component Side: table below.
Standard resistance
Tester Connection Temperature Specified Condition
0°C (32°F) 5.0t0 5.3k0
L ‘02"'?} B 20°C (68°F) 2.3t0 2.5k0
40°C (104°F) 1110 1.3kQ
Battery Temperature Sensor HINT:
c AT31204208 The auxiliary battery temperature sensor is not available

separately. If it requires replacement, replace the battery.
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HV-84 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
NG > | REPLACE AUXILIARY BATTERY

SENSOR)

2 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - BATTERY TEMPERATURE

Wire Harness Side:

Battery Temperature Sensor

Hybrid Vehicle Control ECU

S = =

Sy S—
T O oo o

L
(L]
I~
il
g S
I

(@)
(b)

Disconnect the A61 hybrid vehicle control ECU
connector.

Measure the resistance according to the value(s) in the
table below.

Standard resistance (Check for open)

Tester Connection Specified Condition
THB (A61-83) - THB (024-2) Below 1 O
EIB (A61-84) - E2 (024-1) Below 1 0

Standard resistance (Check for short)

Tester Connection Specified Condition
THB (A61-83) or THB (024-2) - Body ground 10 kQ2 or more
EIB (A61-84) or E2 (O24-1) - Body ground 10 k@2 or more

Turn the power switch on (IG).

Measure the voltage according to the value(s) in the
table below.

Standard voltage

Tester Connection Specified Condition

THB (A61-83) or THB (O24-2) - Body ground Below 1V

c A142585E01

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG > |REPAIR OR REPLACE HARNESS OR

CONNECTOR

3 |CHECK FOR INTERMITTENT PROBLEMS

(a) Check for intermittent problems (See page HV-17).

NG > | REPAIR OR REPLACE MALFUNCTIONING

PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-85

DTC P0560-117 | System Voltage

DESCRIPTION

Battery power is constantly supplied to the BATT terminal of the hybrid vehicle control ECU to allow DTCs
and freeze frame data to be retained in memory even though the power switch is turned off. The back-up
power is supplied even when the power switch is off.

DTC No. INF Code DTC Detection Condition Trouble Area
Malfunction in the hybrid vehicle control ECU back-up +  Wire harness or connector
P0560 "7 e - :
power source circuit + Hybnd vehicle control ECU

MONITOR DESCRIPTION

If a period of time has elapsed with a low voltage at the BATT terminal of the hybrid vehicle control ECU,
the hybrid vehicle control ECU will determine that a malfunction has occurred in the back-up power supply
system, and set a DTC. The MIL will illuminate the next time the engine is started.

MONITOR STRATEGY

Related DTCs P0560 (INF 117): Battery signal malfunction

Main: Back-up power source circuit

RogmadsaruslCNgoHes Sub: Hybrid vehicle control ECU

Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation 1 driving cycle

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| Auxiliary battery voltage Between 9 and 14V
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HV-86 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

WIRING DIAGRAM

HV Control ECU
"SI *
MAIN IGCT 4
(Ac1Y
RO OO {AG1) BATT
il
{C64) E1
_T_ Battery
_|_
1 1 —
Y A113508E10

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

2 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - IGCT FUSE)

(a) Turn the power switch off.

(b) Remove the IGCT fuse from the engine room R/B No. 1.

(c) Disconnect the A61 hybrid vehicle control ECU
connector.

(d) Measure the resistance according to the value(s) in the
table below.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-87
Wire Harness Side:
Engine Room R/B No. 1
IGCT Fuse
Hybrid Vehicle Control ECU

e = 17
AT || P
o e e ||k
IJIlIJI"IIJIIIIII| i
@ [T ||
J e |k
—— = =i .

sarT/ u S )

IO

%%H )

Standard Resistance (Check for open)
Tester Connection Specified Condition
BATT (A61-4) - Engine room R/B No. 1 IGCT fuse Bel 10
terminal 2 clow 122
Standard resistance (Check for short)
Tester Connection Specified Condition
BATT (A61-4) or Engine room R/B No. 1 IGCT fuse
terminal 2 - Body ground H kO or more

NOTICE:

When taking measurements with a tester, do not
apply excessive force to the tester probes to avoid
damaging the fuse holder or terminals.

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

3 |CHECK HARNESS AND CONNECTOR (IGCT NO. 1 FUSE - BATTERY POSITIVE
TERMINAL)

(a) Disconnect the positive and negative terminals from the
auxiliary battery.
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HV-88 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)
Eﬂgine Room R/B No. 1 Tester Connection Specified Condition
Engine room R/B No. 1 IGCT fuse terminal 1 - Below 1 O
positive (+) battery terminal -
IGCT Fuse
Standard resistance (Check for short)
Tester Connection Specified Condition
Engine room R/B No. L:Sucn'lc"fuse terminal 1 - Body 1O REE G e
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
L
UUO
il
4 RECONFIRM DTC OUTPUT (HV)
HINT:
If DTC P0560-117 is output after this inspection, replace the
hybrid vehicle control ECU. If the DTC is not output, check for

intermittent problems (See page HV-17) because there may
be a malfunction in the wire harness or connector.
(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Recheck for DTCs.
Result:
DTC P0560-117 is output again.

(See page HV-17)

NO > |CHECK FOR INTERMITTENT PROBLEMS

NG

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-89
DTC P0617-142 | Starter Relay Circuit High
DESCRIPTION
DTC No. INF Code DTC Detection Condition Trouble Area
P0G17 142 An ST signal from the hybriq veﬁicle control ECU is mgiga\:rgr?izlseogocrirgleégrj

present when the power switch is off. +  Main body ECU

WIRING DIAGRAM
Main Body ECU Hybrid Vehicle Control ECU
4 74
Y=o ) (AE1Y

STSW [E9 ) (A61) ST2

c A141222E03

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK HARNESS AND CONNECTOR (ST2 TERMINAL VOLTAGE)

(@) Disconnect the A61 hybrid vehicle control ECU
connector.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Wire Harness Side:

(b) Measure the voltage according to the value(s) in the
table below when the power switch is off.
Standard voltage

Tester Connection

Specified Condition

(A61) Hybrid Vehicle Control ECU

3T2 (A61-37) - Body ground

Below 1V

= = = OK >
]:II I || P
a H—H—ullln:lllllnll,
: EEEEEEEEEEEE R
1 I ICip
o || |
‘ VI e s
= =1 —
\ST2

A142502E01

¢

Go to step 3

ECU)

2 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - MAIN BODY

(a) Disconnect the E9 main body ECU connector .
(b) Measure the voltage according to the value(s) in the
table below when the power switch is off.

Wire Harness Side:

Hybrid Vehicle Control ECU

e
L - - - -

Main Body ECU

ARG

1]

T T 100

7T

A14280TEDT

Standard voltage

Tester Connection

Specified Condition

5T2 (A61-37) or STSW (E9-4) - Body ground

Below 1V

NG >

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-91

REPLACE MAIN BODY ECU

3 |CLEARDTC

=

Connect the intelligent tester to the DLC3.

Turn the power switch on (1G).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs.

4 |RECONFIRM DTC OUTPUT

SR

Turn the power switch off and leave the vehicle as it is for
approximately 5 seconds.
Turn the power switch on (IG) again.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Recheck for DTCs.
Result:

DTC P0617-142 is output again.

NO > |CHECK FOR INTERMITTENT PROBLEMS

(See page HV-17)

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-92 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P062F-143 | EEPROM Malfunction

DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
PO62F 143 ECU internal error Hybrid vehicle control ECU

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE CONTROL ECU

HINT:
See page HV-569

ey

COMPLETED
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-93

DTC P0630-804 | VIN not Programmed or Mismatch-ECM / PCM

DESCRIPTION

DTC P0630 is set if the Vehicle Identification Number (VIN) is not stored in the hybrid vehicle control ECU

or the input VIN is not accurate. Input the VIN with the intelligent tester (See page HV-18).

DTC No. INF No. DTC Detection Condition

Trouble Area

VIN not stored in hybrid vehicle control ECU
P0630 804 * Input VIN in hybrid vehicle control ECU not
accurate

Hybrid vehicle control ECU

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

NOTICE:

If P0630 is set, the VIN must be input to the hybrid

vehicle control ECU using the intelligent tester. However,
all DTCs are cleared automatically by the tester when
inputting the VIN. If DTCs other than P0630-804 are set,

check them first.

o)

2 |INPUTVIN WITH INTELLIGENT TESTER

(@) Input the VIN with the intelligent tester (See page HV-

18).
NOTICE:

Be sure to check the auxiliary battery voltage before
performing VIN writing because VIN writing cannot
be performed if the auxiliary battery voltage is below

10 V.

o]

3 | CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (1G).
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
OK:
DTC P0630-804 is not output.

NG > |REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-95

DTC P0705-757 | Transmission Range Sensor Circuit

DTC P0705-758 | Transmission Range Sensor Circuit

DTC P0851-775 | Park / Neutral Switch Input Circuit Low
DESCRIPTION

The park / neutral position switch can send 8 different switch signals to the hybrid vehicle control ECU.
The hybrid vehicle control ECU uses the signals to detect the shift lever position (P, R, N, D or B). The

hybrid vehicle control ECU also uses this information to determine intended direction of travel (forward or

reverse).
DTC No. INF Code DTC Detection Condition Trouble Area

Wire hamess or connector

PO705 757 Park / neutral position switch pattern problem Park / neutral position switch
Hybrid vehicle control ECU
Wire harness or connector

P0O705 758 Shifting malfunction (open circuit in MJ) Park / neutral position switch
Hybrid vehicle control ECU
Wire harness or connector

P0851 775 N signal line malfunction Park / neutral position switch
Hybrid vehicle control ECU

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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WIRING DIAGRAM
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)

[\l
[9%]

+B | 8

O]
o
=

) (

+BS

;L
o)
[#4]
O
(#)]
=
-

\
) §

(

n %
=
N
Qo
E]”
=

(

;L
W)
2
=
o

) (

;L

03]
i
(o
[#)]
=
o]

;L
)
<
©
O e
2)s

RV

s

FD | 6

r&
()
o
=

FD

MJ |5

(8): (

ol MJ

A121189E03

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CLEARDTC

=

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

(¢) Read and record the DTCs and freeze frame data.
(d) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.

(e) Clear the DTCs.

2 |READ VALUE OF INTELLIGENT TESTER (SHIFT POSITION)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) While slowly moving the shift lever from P to B, and then
back to the P position, read the data list (SHIFT
POSITION) displayed on the intelligent tester.

HINT:
Make sure to move the shift lever slowly.

Result
Shift Position
Data List P R N D B
SHIFT SWP ON OFF OFF OFF OFF
SHIFT SWR OFF ON OFF OFF OFF
SHIFTSWN OFF OFF ON OFF OFF
SHIFT SWD OFF OFF OFF ON OFF
SHIFT SW B OFF OFF OFF OFF ON
SHIFT SW RV OFF ON OFF OFF OFF
SHIFT SWFD OFF OFF OFF ON ON
SHIFT SW MJ ON ON ON ON ON
(d) Check if DTCs are output.
Result:
DTCs P0705-757, P0705-758, and P0851-775 are not
output.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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3 CHECK HARNESS AND CONNECTOR (POWER SOURCE CIRCUIT)

Wire Harness Side:

Park / Neutral Position Switch

(@)

Disconnect the C62 park / neutral position switch
connector.

Turn the power switch on (IG).

Measure the voltage according to the value(s) in the
table below.

Standard voltage

Tester Connection Specified Condition

10to 14V

+B (C62-8) - Body ground

AT12TE3EDS

NOTICE:

Turning the power switch on (IG) with the park /
neutral position switch connector disconnected
causes other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

4

NEUTRAL POSITION SWITCH)

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - PARK/

Wire Harness Side:

Park / Neutral Position Switch

Hybrid Vehicle Control ECU

— R P
— = ]
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d|| CEEEERE o
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| o [ [N ami
—— = I
71 S
MJ FD RV

AT42580E01

(@)

Disconnect the C64 hybrid vehicle control ECU
connector.

Disconnect the C62 park / neutral position switch
connector .

Measure the voltage according to the value(s) in the
table below when the power switch is on (IG).
Standard voltage

Tester Connection Specified Condition
+BS (C64-23) - Body ground Below 1V
P (C64-8) - Body ground Below 1V
R (C64-7) - Body ground Below 1V
N (C64-22) - Body ground Below 1V
D (C64-21) - Body ground Below 1V
B (C64-6) - Body ground Below 1V
MJ (C64-34) - Body ground Below 1V
FD (C64-35) - Body ground Below 1V
RV (C64-36) - Body ground Below 1V

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

NOTICE:

Turning the power switch on (IG) with the park /
neutral position switch connector and hybrid vehicle
control ECU connectors disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

Turn the power switch off.

Measure the resistance according to the value(s) in the
table below.
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Standard resistance (Check for open)

Tester Connection

Specified Condition

+BS (C64-23) - +B (C62-8) Below 10
P (C64-8) - P (C62-3) Below 1 Q
R (C64-7) - R (C62-4) Below 1 Q
N (C64-22) - N (C62-2) Below 1 Q
D (C64-21) - D (C62-1) Below 1 Q
B (C64-6) - B (C62-7) Below 1 Q
MJ (C64-34) - MJ (C62-5) Below 1 Q
FD (C64-35) - FD (C62-6) Below 1Q
RV (C64-36) - RV (C62-9) Below 10

Standard resistance (Check for short)

Tester Connection

Specified Condition

+BS (C64-23) or +B (C62-8) - Body ground

10 kQ or more

P (C64-8) or P (C62-3) - Body ground

10 k22 or more

R (C64-7) or R (C62-4) - Body ground

10 kQ) or more

N (C64-22) or N (C62-2) - Body ground

10 k22 or more

D (C64-21) or D (C62-1) - Body ground

10 kQ or more

B (C64-6) or B (C62-7) - Body ground

10 k22 or more

MJ (C64-34) or MJ (C62-5) - Body ground

10 kQ or more

FD (C64-35) or FD (C62-6) - Body ground

10 kQ2 or more

RV (C64-36) or RV (C62-9) - Body ground

10 kQ) or more

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

5 |CHECK PARK/NEUTRAL POSITION SWITCH

Wire Harness Side:

Hybrid Vehicle Control ECU

B R P

L
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1| BN TR S
el 2~ “.gs
MJ FD RV N

AT42583E01

(@) Connect the park / neutral position switch connector.
(b) Measure the resistance according to the value(s) in the

table below.

Standard resistance (Check for open)

Shift Lever Position

Tester Connection

Specified Condition

P

+BS (C64-23) - P (C64-8)
+BS (C64-23) - MJ (C64-34)

Below 1 Q)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Shift Lever Position Tester Connection Specified Condition
+BS (C64-23) - R (C64-7)
R +BS (C64-23) - MJ (C64-34) Below 1 0
+BS (C64-23) - RV (C64-36)
+BS (C64-23) - N (C64-22)
N +BS (C64-23) - MJ (C64-34) Blowi1 4
+BS (C64-23) - D (C64-21)
D +BS (C64-23) - MJ (C64-34) Below 1 0Q
+BS (C64-23) - FD (C64-35)
+BS (C64-23) - B (C64-6)
B +BS (C64-23) - MJ (C64-34) Below 10

Standard resistance (Check for short)

Shift Lever Position

Tester Connection

Specified Condition

+BS (C64-23) or P (C64-8) - Body ground and other terminal

+BS (C64-23) or MJ (C64-34) - Body ground and other terminal

P +BS (C64-23) or MJ (C64-34) - Body ground and other terminal A0 Ker ormor:
+BS (C64-23) or R (C64-7) - Body ground and other terminal
R +BS (C64-23) or MJ (C64-34) - Body ground and other terminal 10 k2 or more
+BS (C64-23) or RV (C64-36) - Body ground and other terminal
+BS (C64-23) or N (C64-22) - Body ground and other terminal
N +BS (C64-23) or MJ (C64-34) - Body ground and other terminal 10k ormiofe
+BS (C64-23) or D (C64-21) - Body ground and other terminal
D +BS (C64-23) or MJ (C64-34) - Body ground and other terminal 10 k) or more
+BS (C64-23) or FD (C64-35) - Body ground and other terminal
B +BS (C64-23) or B (C64-6) - Body ground and other terminal 0K B TR

HINT:

The resistance between terminals +BS and N should be

4.2105.2kQ.

SWITCH

NG > |REPLACE PARK/NEUTRAL POSITION

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

6 |CHECK FORINTERMITTENT PROBLEMS

(a) Check for intermittent problems (See page HV-17).

NG > |REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POAO1- |Motor Electronics Coolant Temperature Sensor
DTC "
725 Circuit Range / Performance
DTC POAO1- |Motor Electronics Coolant Temperature Sensor
726 Circuit Range / Performance
DESCRIPTION
Refer to the description for DTC P0A02-719 (See page HV-99).
DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
Inverter cooling system
POAD1 795 Sudden change in HV coolant temperature sensor + Cooling fan system
output +  Water pump with motor & bracket assembly
Inverter with converter assembly
Hybrid vehicle control ECU
Wire harness or connector
Inverter cooling system
POAO1 726 HV coolant temperature sensor output deviation \?V[;?gpisz?psvftfmotor & tracket assemibly
Inverter with converter assembly
Hybrid vehicle control ECU

INSPECTION PROCEDURE

CAUTION:

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC (HV)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis
POA93-346 Inverter cooling system malfunction

YES GO TO DTC CHART

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 99/600
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ASSEMBLY CONNECTOR) (See page HV-79)

2 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG

y

CONNECT SECURELY

3 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

ADD COOLANT

IS

CHECK FOR COOLANT LEAKS AND ADD
COOLANT

¢

4 |CHECK COOLANT HOSE (See page HV-326)

NG >

CORRECT THE PROBLEM

)

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

(o))

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG

y

CONNECT SECURELY

|

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

NG

y

Go to step 10

(See page HV-327)

8 |CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

NG >

CONNECT SECURELY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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03

9

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-328)

NG > |CHECK COOLING FAN SYSTEM (See page
C0-3)

REPLACE INVERTER WITH CONVERTER ASSEMBLY

10

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

NG ADD COOLANT

y

11

CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

NG Go to step 13

y

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

13

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POA02- |Motor Electronics Coolant Temperature Sensor
DTC o
719 Circuit Low
DTC POAO3- |Motor Electronics Coolant Temperature Sensor
720 Circuit High
DESCRIPTION

The hybrid vehicle control ECU detects HV coolant temperature through the coolant temperature sensor
built into the inverter with converter assembly. The inverter cooling system is the same as that for MG2 or
MG1, and operates independently of the engine cooling system. The hybrid vehicle control ECU controls
the inverter cooling system to prevent overheating based on signals from the HV coolant temperature
sensor. The ECU also monitors cooling system operation and detects malfunctions in the HV coolant
temperature sensor and the circuit.

DTC No. INF Code DTC Detection Condition Trouble Area
POAQ2 719 fir;::)ur:tto GND in the HV coolant temperature sensor Inverter with converter assembly
POAO3 720 Open or_sho_rt to +B in the HV coolant temperature lervarior vill ecnveltir assemily

Sensor circuit

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

o)

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC P(?I%ES- DC / DC Converter Status Circuit
DESCRIPTION

The cooling fan of the HV battery and cooling fan in the hybrid vehicle converter are used to cool the
hybrid vehicle converter (DC/DC converter).

No. 1 HV Battery Intake

Air Intake Girill

No. 2 HV Battery Intake

Battery Cooling
Blower Assembly

No. 3 HV Battery

No. 5 HV Battery Intake Duct

Intake Duct

No. 4 HV Battery
Intake Duct

No. 2 HV Battery
Exhaust Duct

No. 1 HV Battery Exhaust Duct
Converter Cooling Fan

Veritilator Irner Diist Hybrid Vehicle Converter

A142570ED1

DTC No. INF Code DTC Detection Condition Trouble Area
Duct
POADS 101 Overheating of the hybrid vehicle converter +  Hybrid vehicle converter
*  Auxiliary battery

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
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» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

Placing an object on the package tray trim panel assembly, which is the inlet of the duct, may cause the

duct to be unable to take in air. In this case, DTCs may be set.

1 CHECK PACKAGE TRAY TRIM PANEL ASSEMBLY

(a) Check that the air intake grill of the package tray trim
panel assembly is not clogged.

OK:
The air intake grill is not clogged.
NG > |REMOVE FOREIGN OBJECT

2 |CHECK AIR DUCT (ALL)

(a) Check if the duct is installed correctly.
OK:
The duct is installed correctly.
(b) Check the duct for clogging.
OK:
The duct is not clogged.

NG > |REPAIR OR REPLACE AIR DUCT (ALL)

3 | REPLACE HYBRID VEHICLE CONVERTER

(a) Replace the hybrid vehicle converter (See page HB-
123).

)

4 |CHECK AUXILIARY BATTERY

(a2) Turn the power switch on (READY).
(b) Leave the vehicle for 5 minutes.
(c) Measure the voltage of the auxiliary battery.
Standard voltage:
More than 10.5V

NG > |CHECK AND REPLACE AUXILIARY
BATTERY

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POAOS8-

DTC 264 DC / DC Converter Status Circuit

DESCRIPTION
For a description of the hybrid vehicle converter (DC/DC converter), (See page HV-109).
DTC No. INF Code DTC Detection Condition Trouble Area

Wire harness or connector

Fusible link or fuse

PUOAOS 264 Malfunction in the hybrd vehicle converter * Frame wire

Hybrid vehicle converter (DC/DC connector)
Hybrid vehicle control ECU

WIRING DIAGRAM

n4
Hybrid Vehicle Converter Hybrid Vehicle Control ECU
IGCT
©
A
NODD| 6 75 [Nopp 10 Q
>on1] (67 AW —
47KQS o
82kQ =
7ir

A141221E03
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INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis
POA94-547, 548, 549, 550, 124, 125, 126, 127 Boost converter circuit
POABC-226, POADB-227, POADB-229, POAF0-228 SMR circuit
P3004-131, 803 High-voltage system
POAE6-225 SMRP circuit

YES

GO TO DTC CHART

CONNECTOR) (See page HV-79)

2 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

NG > |CONNECT SECURELY

(See page HV-118)

3 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-109

VEHICLE CONTROL ECU)

4 |CHECK HARNESS AND CONNECTOR (RESISTANCE VALUE OF NODD INSIDE HYBRID

AT42508E01

Battery Pack
Wire Connector

A1IS085ET

(@) Disconnect the On1 battery pack wire connector (See
page HB-81).

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection Specified Condition

NODD (On1-6) - Body ground 120 to 140 kQ)

NG > Go to step 11

5 |CHECK CONNECTOR CONNECTION CONDITION (HV RELAY ASSEMBLY CONNECTOR)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

CAUTION:
Be sure to wear insulated gloves.
(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.
(b) Check the connections of the HV relay assembly
connectors.
Result:
The connectors are connected securely and there
are no contact problems.
HINT:
For the removal procedure of the HV relay assembly
connector, (See page HB-104).
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NG > |CONNECT SECURELY

6 |CHECK HV RELAY ASSEMBLY (HIGH VOLTAGE FUSE)

CAUTION:

Be sure to wear insulated gloves.

(a2) Check that the service plug grip is not installed.

(b) Remove the HV relay assembly (See page HB-104).

=@ D (c) Measure the resistance according the the value(s) in the
i table below.

Standard resistance

HV Relay Assembly

Ik Tester Connection Specified Condition
High voltage fuse terminal Below 1 0
e o Wy
High Voltage Fuse
. <ol | NG > REPLACE HIGH VOLTAGE FUSE

7 | CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

NG > | CONNECT SECURELY

8 |CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE - HYBRID VEHICLE
CONVERTER)

CAUTION:

Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.

(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

(c) Measure the resistance according to the value(s) in the
table below.

A142801E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Wire Harness Side:

Hybrid Vehicle Converter Battery Pack Wire

A side

B side

NODD
Standard resistance
Tester Connection Specified Condition
NODD (On1-6) - NODD (n4-2) Below 1 Q
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

9 |INSPECT HYBRID VEHICLE CONVERTER

(@) Connect all the disconnected connectors.

(b) Install the service plug grip.

(c) Measure the current output from the hybrid vehicle
converter with the headlight position switch and blower
motor switch in the HI position, and the rear window
defogger turned on (*1).

(d) Measure the auxiliary battery voltage according to the
previous conditions (*1).

Result
Item Specified Condition
Current flowing from the hybrid vehicle converter 60to 140 A
Auxiliary battery voltage 13to 15V
NG > |REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 109/600



HV-112

01.06.2021

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

10 |CHECK FOR INTERMITTENT PROBLEMS

(a) Check for intermittent problems (See page HV-17).

YES REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

11 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

connector.

table below.

Turn the power switch on (IG).
Measure the voltage according to the value(s) in the

Disconnect the A61 hybrid vehicle control ECU

Wire Harness Side:

Hybrid Vehicle Control ECU

NODD

Battery Pack Wire

A1425TZECT

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Standard voltage

Tester Connection

Specified Condition

NODD (A61-75) - Body ground

Below 1V

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.
(d) Turn the power switch off.
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(e) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
NODD (A61-75) - NODD (On1-6) Below 1 0

Standard resistance (Check for short)

Tester Connection Specified Condition
NODD (A61-75) or NODD (On1-6) - Body ground 10 k22 or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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DTC Poergg- DC / DC Converter Status Circuit Low Input
DESCRIPTION

The hybrid vehicle converter (DC/DC converter) converts the DC 244 .8 V of the HV battery into DC 12 V
in order to supply power to areas such as the vehicle's lighting, audio, and ECU systems. In addition, it

charges the auxiliary battery.

A transistor bridge circuit initially converts DC 244.8 V into alternating current, and a transformer lowers its
voltage. Then, it is rectified and smoothed (into DC) and converted into DC 12 V.

The hybrid vehicle converter controls the output voltage in order to keep a constant voltage at the
terminals of the auxiliary battery.

HV Battery Assembly

Hybrid Vehicle Converter DC 2448V

A

s GND I °
T | Auxiliary Battery [ ' 3 "é

IDH+DT | NODD |VLO

+B

/
Battery Smart Unit

Y

Hybrid Vehicle Control ECU

A141004E02

The hybrid vehicle control ECU uses the NODD signal line to transmit a stop command to the hybrid
vehicle converter and receive signals indicating the normal or abnormal condition of the 12 V charging

system.
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If the vehicle is being driven with an inoperative hybrid vehicle converter, the voltage of the auxiliary
battery will drop, which will prevent the continued operation of the vehicle. Therefore, the hybrid vehicle
control ECU monitors the operation of the hybrid vehicle converter and alerts the driver if it detects a

malfunction.
DTC No. INF Code DTC Detection Condition Trouble Area
) ) ) Wire harness or connector
POAOS 265 %pgggr Shoit lt? CHECIR B0 IyEidnehice comer Gt Hybrid vehicle converter (DG/DC converter)
( Y-S e Hybrid vehicle control ECU

WIRING DIAGRAM
Refer to the wiring diagram (See page HV-102).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

) Connect the intelligent tester to the DLC3.

a
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC POAE6-225 is also output.

YES GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POAES6-225)

2 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

3 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-120)
NG > |CONNECT SECURELY
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NN

CHECK HARNESS AND CONNECTOR (RESISTANCE VALUE OF NODD INSIDE HYBRID
VEHICLE CONTROL ECU) (See page HV-109)

NG > Gotostep 7

(8]

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

NG > |CONNECT SECURELY

6 |CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HYBRID
VEHICLE CONVERTER) (See page HV-110)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

7 | CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR) (See page HV-112)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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DTC P(‘)5A929- DC / DC Converter Status Circuit Low Input
DESCRIPTION

The hybrid vehicle converter (DC/DC converter) controls output voltage based on voltage switching
signals sent from the hybrid vehicle control ECU.

DTC No. INF Code DTC Detection Condition Trouble Area

i . s s : Hybrid vehicle converter (DC/DC converter)
Hybrid vehicle converter voltage switching (VLO) signal «  Hytifid vahiclo coritrol ECU

circuit malfunction (Open or short to GND)

POAOS 591
Wire harness or connector

WIRING DIAGRAM

n4
Hybrid Vehicle Converter Hybrid Vehicle Control ECU

5 53 100 Q
vLO |3 SO vio T
300 kQ
|
100 kQ

A141220E03

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks.

After removing the service plug grip, put it in your pocket to prevent other technicians from
accidentally reconnecting it while you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
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(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC POAE6-225 is also output.

YES GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POAE6-225)

2 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

3 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

Battery Pack Wire://l_ oK:
\ D _ The connector is connected securely and there are
-y . no contact problems.
\ ) Qi PSRN HINT:

For the removal and installation procedures related to

(a) Check the connection of the battery pack wire connector.

; - inspection of the connection of the battery pack wire
A ﬁ\% connector, (See page HB-81).
@-%\\ NG > |CONNECT SECURELY

A14250B8E01
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4 |[CHECKHYBRID VEHICLE CONTROL ECU

(@) Connect an oscilloscope between the battery pack wire

Battery Pack Wire Connector terminals specified in the table below, and measure the
waveform.
B Side Item Contents
Terminal VLO (On1-7) - GND (On1-10)
GND ( Equipment Setting 5 V/DIV, 50 ms./DIV
Condition Power switch on (I1G)
HINT:
Perform this inspection with the battery pack wire
connected.

OK > Go tostep 9

L¢=GND

A141780E03

5 |CHECK HARNESS AND CONNECTOR (RESISTANCE VALUE INSIDE HV CONTROL ECU)

(@) Disconnect the battery pack wire connector.

A142588EDT
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(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Battery Pack
Wire Connector

Tester Connection Specified Condition
VLO (On1-7) - Body ground 370 to 430 KO

NG > Go to step 8

A138G85E12

6 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.
(a) Check that the service plug grip is not installed.
(b) Check the connection of the hybrid vehicle converter
connector.
OK:
The connector is connected securely and there are
no contact problems.

NG > | CONNECT SECURELY

142801E01

7 |CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HYBRID
VEHICLE CONVERTER)

CAUTION:

Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.

(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

(c) Measure the resistance according to the value(s) in the
table below.
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Wire Harness Side:

Hybrid Vehicle Converter Battery Pack Wire

A side

B side

VLO

A142808E02

Standard resistance (Check for open)

Tester Connection Specified Condition
VLO (On1-7) - VLO (n4-3) Below 1

Standard resistance (Check for short)

Tester Connection Specified Condition
VLO (On1-7) or VLO (n4-3) - Body ground 10 kQ) or more

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

8 |CHECKHARNESS AND CONNECTOR (HV CONTROL ECU - BATTERY PACK WIRE
CONNECTOR)

(@) Disconnect the A61 hybrid vehicle control ECU
connector.

(b) Measure the resistance according to the value(s) in the
table below.
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Wire Harness Side:

Battery Pack Wire

Hybrid Vehicle Control ECU

—_—
L= - -

A1425T2ED8

Standard resistance (Check for open)

Tester Connection Specified Condition
VLO (A61-53) - VLO (On1-7) Below 1 Q

Standard resistance (Check for short)

Tester Connection Specified Condition

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

9 |CLEARDTC

) Connect the intelligent tester to the DLC3.

) Turn the power switch on (1G).

) Read and record the DTCs and freeze frame data.

) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.

(e) Clearthe DTCs.

=2

10 |RECONFIRM DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
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(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC POA09-591 is output.
(e) Clear the DTCs.

YES REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

11 [CHECK FOR INTERMITTENT PROBLEMS

(@) Check for intermittent problems (See page HV-17).

NG > |REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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DTC PO:Q%D- High Voltage System Inter-Lock Circuit High
DTC P03A5?ID- High Voltage System Inter-Lock Circuit High
DESCRIPTION

When the hybrid vehicle control ECU detects that a safety device is operated, it will prohibit the hybrid
system operation or shut off the system main relay. There are three safety devices in three different
locations. The first safety device is located at the service plug grip. The second one is located at the air
conditioner fuse maintenance A/C fuse cover of the inverter with converter assembly. The third one is
located at the air conditioning harness assembly that is connected to the inverter with converter assembly.
If the service plug grip, A/C fuse cover, or air conditioning harness assembly is removed, the interlock
signal line will be open. If the vehicle is being driven, this condition will be determined to be an open
malfunction and the system main relay will not be shut off. If the safety devices are installed correctly, the

system returns to normal when the power switch is turned on (1G).

DTCNo.

INF Code

DTC Detection Condition

Trouble Area

POAOD

350

Operating any of the safety devices with the vehicle
stopped (ILK signal is ON)

Wire harness or connector

Hybrid vehicle control ECU
Service plug grip

Inverter with converter assembly
Air conditioning harness assembly

POAOD

351

Interlock signal line opens while the vehicle is being
driven

Wire harness or connector

Hybrid vehicle control ECU
Service plug grip

Inverter with converter assembly
Air conditioning harmess assembly

WIRING DIAGRAM

Hybrid Vehicle Control ECU

AB2

Inverter with Converter Assembly
ns
Service Plug Grip
(Interlock Switch) +B
2 9 32| ILKO ILKI |33 8 ILKI

o o >on1] o (67 {
GND ILK A/C Fuse Cover  Air Conditioning
Harness Assembly
T
e —

A141228E03
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INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC POA1D is output.

YES GO TO DTC CHART

2 |CLEARDTC (HV)

a) Turn the power switch on (IG).

(b) Read and record the DTCs and freeze frame data.
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.

(d) Clear the DTCs.

=

3 |RECONFIRM DTC OUTPUT (HV)

(@) Turn the power switch on (IG).
(b) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(c) Recheck for DTCs.
Result:
DTC POAOD-350 or POAOD-351 is output again.

NO > Go to step 11

NG
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4 |CHECK SERVICE PLUG GRIP

CAUTION:
Be sure to wear insulated gloves.

(a2) Check if the service plug grip is installed correctly.
Result:

The service plug grip is installed correctly.
HINT:

For the removal and installation procedures, (See page
HV-1).

NO > |CONNECT SECURELY

5 |CHECKINVERTER WITH CONVERTER (A/C FUSE COVER INSTALLATION CONDITION)

CAUTION:
Be sure to wear insulated gloves.
(a) Turn the power switch off and remove the service plug
grip (See page HV-1).
(b) Check if the A/C fuse cover of the inverter with converter
assembly is installed correctly.
Result:
The A/C fuse cover of the inverter with converter
assembly is installed correctly.

NO > |CONNECT SECURELY

6 |CHECK AIR CONDITIONING HARNESS ASSEMBLY (AIR CONDITIONING HARNESS
ASSEMBLY CONNECTION CONDITION)

CAUTION:
Be sure to wear insulated gloves.
(a) Check that the service plug grip is not installed.
(b) Check if the air conditioning harness assembly
connector is connected correctly.
Result:
The air conditioning harness assembly connector
is connected correctly.

NO > |CONNECT SECURELY
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e )

7 |CHECKHYBRID VEHICLE CONTROL ECU

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the A62 inverter with converter assembly
connector.

(c) Turn the power switch on (IG).

(d) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Wire Harness Side:

Inverter with Converter Assembly

= |

Tester Connection Specified Condition
ILKI (A62-33) - Body ground 9to14V

NOTICE:

Turning the power switch on (IG) with the inverter
with converter assembly connector disconnected

N At3t1zIE1S causes other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG > Go to step 17

8 |CHECKINVERTER WITH CONVERTER ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off.

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Component Side:

Tester Connection Specified Condition
ILKI (A62-33) - ILKO (A62-32) 1Qorless

NG > Go to step 15

Inverter with Converter Assembly

C A142542E01

9 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
BATTERY PACK WIRE)

(@) Connect the inverter with converter assembly connector.
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— _ (b) Disconnect the On1 battery pack wire connector (See
Battery Pack W:re,/ 3 / L page HB-81).
; " (c) Turn the power switch on (IG).

A142508E01

(d) Measure the voltage according to the value(s) in the
Baltery Pack

Wire Connector table below.
Standard voltage
Tester Connection Specified Condition
) ILK (On1-19) - Body ground 9to14V
B Side
NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

A Side NG REPAIR OR REPLACE HARNESS OR
_> CONNECTOR

A138885E15

10 |CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE - BODY GROUND)

(a) Measure the resistance according to the value(s) in the
Battery Pack Wire Connector table below.

Standard resistance

Tester Connection Specified Condition
ILK (On1-19) - Body ground Below 1 Q)

H H H s NG > Go to step 12

A138886E02

11 |CHECK CONNECTOR CONNECTION CONDITION (INTERLOCK CIRCUIT)

(a) Check the connections of each connector.
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Result:
Dirt or foreign objects have not entered the
connection, or there is no evidence of
contamination.

NG > |REPAIR OR REPLACE CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

12 |CHECK SERVICE PLUG GRIP

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).

NOTICE:
1 [T After removing the service plug grip, do not turn the

power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

T TEST] (b) Check the condition of the service plug grip interlock.
Result:

c Atastz2z0t Dirt or foreign objects have not entered the
connection, or there is no evidence of
contamination.

NG > |REPLACE SERVICE PLUG GRIP

Service Plug Grip

s\
=]
)
o

13 [CHECK HARNESS AND CONNECTOR (INTERLOCK CONNECTOR CONNECTION
CONDITION)

(@) Check that the interlock connector at the service plug
grip installation socket is connected correctly.
Result:

The connector is connected correctly.

NG > | CONNECT SECURELY

AT425T3EOT
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14 |CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - SERVICE

PLUG GRIP)
CAUTION:
Be sure to wear insulated gloves.
(a) Measure the resistance according to the value(s) in the
Battery Pack Wire table below.

Standard resistance

Tester Connection Specified Condition
A side ILK (On1-19) - ILK (n5-1) Below 1 Q)
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR (BATTERY PACK WIRE
CONNECTOR - SERVICE PLUG GRIP)

ILK

Cc A142574E01

REPAIR OR REPLACE HARNESS OR CONNECTOR (SERVICE PLUG GRIP - BODY GROUND)

15 |CHECK INVERTER WITH CONVERTER ASSEMBLY (A/C FUSE COVER OF INVERTER
WITH CONVERTER)

CAUTION:

Be sure to wear insulated gloves.

(2) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.
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HV-131

(b) Remove the A/C fuse cover from the inverter with
converter assembly.

(c) Check the condition of the A/C fuse cover interlock.
Result:
Dirt or foreign objects have not entered the

connection, or there is no evidence of
J Zal = in O contamination.
\ ?5__/@
O N OO0 NG > |REPLACE INVERTER WITH CONVERTER

ASSEMBLY (See page HV-558)

A138180E02

16

CHECK AIR CONDITIONING HARNESS ASSEMBLY (INTERLOCK)

CAUTION:
Be sure to wear insulated gloves.
(@) Check that the service plug grip is not installed.

inverter with converter assembly.

(c) Check the condition of the air conditioning harness
assembly interlock.
Result:
Dirt or foreign objects have not entered the
connection, or there is no evidence of
contamination.

(b) Remove the air conditioning harness assembly from the

NG > |REPLACE AIR CONDITIONING HARNESS
ASSEMBLY

‘ ATIBIE1EDT

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

129/600



ILKI

01.06.2021

HV-132

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

CONVERTER ASSEMBLY)

17 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - INVERTER WITH

Wire Harness Side:

Hybrid Vehicle Control ECU

= ——

a

i

T OO o

[{ ;

a

— = Y

. Inverter with Converter Assembly

[T]
[T]

Fi
EAL I L =

/

(a2) Turn the power switch off.

(b) Disconnect the A61 hybrid vehicle control ECU

connector.

(c) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

ILKI (A61-8) - ILKI (A62-33)

Below 1 Q)

A142584E02

NG > |REPAIR OR REPLACE HARNESS OR

CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POAOF- : .
DTC Engine Failed to Start
204
POAOF- - :
DTC Engine Failed to Start
205
POAOF- i i
DTC Engine Failed to Start
533
POAOF- i i
DTC Engine Failed to Start
534
DESCRIPTION
The hybrid vehicle control system performs the fail-safe control based on an abnormal signal from the EFI
system.
DTC No. INF Code DTC Detection Condition Trouble Area
POAOF 204 Abnormal signal inpgt from the ECM (abnormal Hyb_rid vehicle control ECU
engine output) Engine control system
POAOF 205 Abnormal signal input from the ECM (engine is Hybrid vehicle control ECU
unable to start) Engine control system
POAOF 533 Abnormal signal input from the ECM (abnormal Hybrid vehicle control ECU
engine output when running out of fuel) Engine control system
POAOF 534 Abnormal sign.al.input from the ECM (fuel level Hyb_rid vehicle control ECU
not sufficient to start the engine) Engine control system

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK DTC OUTPUT (ENGINE CONTROL SYSTEM)

(@)
(b)
(c)

(d)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / ENGINE / DTC INFO / CURRENT
CODES.
Read output DTC.
OK:
DTCs are output
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

YES

GO TO DTC CHART

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-135
DTC POAOF- Engine Failed to Start
238
DESCRIPTION

The hybrid vehicle control ECU detects this DTC and effects fail-safe control if the engine or transaxle
gear has seized up, or foreign objects have been caught in either of them.

Trouble Area

DTC No. INF Code DTC Detection Condition

Engine
Hybrid vehicle transaxle assembly (shaft,

Engine does not start even though cranking it gear)

POAOF 238 : g - N

(transaxle input malfunction [engine system]) Transmission input damper
Wire harness or connector
Hybrid vehicle control ECU

HINT:

If this DTC is output, the engine or transaxle gear may be seized up. Be sure to check the level of the
engine oil, transaxle oil (ATF), and coolant before inspection.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-136 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Hybrid Vehicle Transaxle Assembly

Generator

- Ring Gear

- Sun Gear (Motor) Ring Gear -
-Pinion Gear Sun Gear (Generator)—

Pinion Gear -

Motor Speed Reduction Planetary Gear Unit Power Split Planetary Gear Unit

A1425T5EC1

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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1 CHECK DTC OUTPUT (ENGINE CONTROL SYSTEM)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / ENGINE / DTC INFO / CURRENT
CODES.

(d) Check if DTCs are output.

Result:
DTCs are output.

YES GO TO DTC CHART

2 |CHECK CRANKSHAFT PULLEY REVOLUTION (P POSITION)

(@) Turn the power switch off, move the shift lever to the P
position, and lift up the vehicle.

(b) Turn the crankshaft pulley by hand to check if the
crankshaft rotates.
CAUTION:
Do not turn the power switch on (READY) while
performing this inspection. Be sure to turn the
power switch off before performing this inspection,
to prevent the engine from starting.
OK:

The crankshaft rotates.
NG > Go to step 11

3 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - CRANKSHAFT POSITION
SENSOR) (See page ES-167)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

4 |[INSPECT CRANKSHAFT POSITION SENSOR (See page ES-166)

NG > |REPLACE CRANKSHAFT POSITION
SENSOR

5 |CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

=

(b) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(c) Check if DTCs are output.

(d) Confirm and record the DTCs, freeze frame data, and
information for the HV system.

CLEARDTC

)

(2) Connect the intelligent tester to the DLC3.

(b) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.

(c) Clearthe DTCs of the HV system.

CHECK READY LIGHT ON

(a2) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MG1 REV and ENGINE
SPD.

(d) Depress the brake pedal and turn the power switch on

(READY).

OK:

The READY light comes on.

HINT:

« [If the READY light does not come on and the reading
on the intelligent tester shows DTC POAS0-239
(hybrid vehicle transaxle input malfunction [shaft
damaged)), or the READY light comes on and MG1
turns but the engine does not crank, replace the
hybrid vehicle transaxle assembly.

« [fthis DTC (POAQF-238) is output, the HV battery may
be dead and DTC P3000-388 or P3000-389 may be
output.

c

-

Normal

-
-
-~
-
-~

Malfunction

-~

(e) Refer to the graph for data list confirmation of "MG1
REV" and "ENGINE SPD".

Engine speed Generator speed

Approx. 900 rpm Approx. 3,200 rpm

Approx. 1,500 rpm Approx. 5,400 rpm

-
-~

Generalor

N NG > |REPLACE HYBRID VEHICLE TRANSAXLE
Engine  Molor ASSEMBLY (See page HX-10)

A121425E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-139

8 |CHECK ENGINE RACING

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MG1 REV and ENGINE
SPD.

(d) While the READY light is on, depress the accelerator
pedal for 10 seconds with the shift lever in the P position.
OK:

The engine revs up.
HINT:
If the engine does not rev up and the reading on the
intelligent tester shows DTC P3147-239 (hybrid vehicle
transaxle input malfunction [shaft damaged]), or the
Generator turns but the engine does not crank, replace
the hybrid vehicle transaxle assembly.

NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

9 |CHECK CREEP MOVEMENT

(@) Connect the intelligent tester to the DLC3.
(b) Depress the brake pedal, move the shift lever to the D
position, and release the brake pedal. -
OK:
The wheels turn (creeping along).
HINT:
If the wheels do not turn and the reading on the
intelligent tester shows DTC P3147 (transaxle
malfunction), replace the hybrid vehicle transaxle
assembly.

NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

10 |ENGINE SPEED

(@) Connect the intelligent tester to the DLC3.

(b) While driving at the vehicle speed of more than 6 mph
(10 km/h), fully depress the accelerator pedal to raise the
engine speed.

OK:
Engine speed increases smoothly.
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HV-140 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HINT:

If the engine over-revs or the reading on the intelligent
tester shows DTC P3147-241 (transaxle input
malfunction [torque limiter slipping]), replace the
transmission input damper.

NG > |REPLACE TRANSMISSION INPUT DAMPER

ASSEMBLY

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

11 |CHECK FRONT TIRE REVOLUTION

(a) Lift up the vehicle.
(b) Move the shift lever to the N position with the power

switch off.
CAUTION:
Do not turn the power switch on (READY) while
performing this inspection. Be sure to turn the
power switch off before performing this inspection,
to prevent the engine from starting.
Turn the crank pulley by hand to check if the front tires
rotate.
OK:

The front tires do not rotate.

NG > |CHECK AND REPAIR ENGINE

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

138/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams
P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-141
POA10- T
DTC 263 DC / DC Converter Status Circuit High Input
DESCRIPTION
Refer to the circuit description for DTC POA08-264 (See page HV-109).
DTC No. INF Code DTC Detection Condition Trouble Area
. . ) . Wire harness or connector
POA10 263 :l%grglrt_ln hybrid wehicia Convester (DG conveiter) Hybrid vehicle converter (DC/DC converter)
signal line :
Hybrid vehicle control ECU

WIRING DIAGRAM
Refer to the wiring diagram for POA08-264 (See page HV-102).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC P0OA10-263 and other DTCs are output.

YES GO TO DTC CHART
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2 |CHECK HARNESS AND CONNECTOR

A142508E01

Battery Pack
Wire Connector

A128805E11

(a) Disconnect the On1 battery pack wire connector (See
page HB-81).
(b) Turn the power switch on (IG).

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection Specified Condition

NODD (On1-6) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

NG > Go to step 4

w

VEHICLE CONVERTER)

CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HYBRID

AT42801E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

CAUTION:

Be sure to wear insulated gloves.

(a2) Check that the service plug grip is not installed.

(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

(c) Turn the power switch on (IG).
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-143

: (d) Measure the voltage according to the value(s) in the
Battery Pack Wire Connector table below.

Standard voltage

Tester Connection Specified Condition

NODD (On1-6) - Body ground Below 1V

Adide NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

NODD

B Side (e) Turn the power switch off.
(f) Measure the resistance according to the value(s) in the

table below.

o Standard resistance

. — Tester Connection Specified Condition
NODD (On1-6) - Each of the other terminals 10 K2 or more

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

4 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - BATTERY PACK WIRE)
(@) Disconnect the A61 hybrid vehicle control ECU
connector.
(b) Turn the power switch on (IG).
Bty Pk (c) Measure the voltage according to the value(s) in the

table below.
Standard voltage

Wire Connector

Tester Connection Specified Condition
NODD (On1-6) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
NODD

ﬁ DTCs to be stored. Clear the DTCs after performing
this inspection.
1

i e Y — i

A Side NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

A13E005ET1

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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DTC POA10- DC / DC Converter Status Circuit High Input

592

DESCRIPTION
Refer to the circuit description for DTC P0OA09-591 (See page HV-112).

DTC No. INF Code DTC Detection Condition Trouble Area

Hybrid vehicle converter (DC/DC converter) voltage

switching (VLO) signal circuit malfunction (+B short) Hybietcietcontg KL

POA10 592

WIRING DIAGRAM
Refer to the wiring diagram for DTC POAD9-591 (See page HV-112).

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK HYBRID VEHICLE CONTROL ECU

(a) Connect an oscilloscope between the battery pack wire

Battery Pack Wire Connector terminals specified in the table below, and measure the
waveform.
ltem Contents
Terminal VLO (On1-7) - GND (On1-10)
Equipment Setting 5 VDIV, 50 ms./DIV.

Condition Power switch on (IG)
HINT:
Perform this inspection with the battery pack wire
connected.

OK > Go to step 4

C 141760203

e

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-145

2 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

(@) Disconnect the battery pack wire connector.
(b) Turn the power switch on (IG).

AT42508E01

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Battery Pack
Wire Connector

Tester Connection Specified Condition
VLO (On1-7) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

A1386085E12

3 |CHECKHARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR)

(@) Turn the power switch off.
CAUTION:

Be sure to wear insulated gloves.
(b) Turn the power switch off and remove the service plug

Hybrid Vehicle Converter: | . grip.

NOTICE:
After removing the service plug grip, do not turn the

(n4) — Ny — power switch on (READY), unless instructed by the
miPA UQJ /!/; repair manual because this may cause a
= malfunction.
\gamagﬁégg (c) Disconnect the n4 hybrid vehicle converter connector.
\‘J (d) Measure the voltage according to the value(s) in the

arezsorzar table below.
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HV-146

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Wire Harness Side:

Hybrid Vehicle Converter

Battery Pack Wire

| II..EE% B side
e

==y
! VLO

A142608E02

Standard voltage

Tester Connection Specified Condition

VLO (On1-7) or VLO (n4-3) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG > | REPAIR OR REPLACE HARNESS OR

CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

4 |[CLEARDTC

=

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG)

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU /DTC INFO / CLEAR CODES.
Clear the DTCs.

5 |RECONFIRM DTC OUTPUT (HV)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(@)

Connect the intelligent tester to the DLC3.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-147

(b) Turn the power switch on (1G).

(c) Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Read output DTCs.
Result:

DTC P0OA10-592 is output.

YES REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

6 |CHECKFORINTERMITTENT PROBLEMS

(@) Check for intermittent problems (See page HV-17).

NG > |REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-148 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1A-
DTC 151 Generator Control Module
POA1A-
DTC 155 Generator Control Module
POA1A-
DTC 156 Generator Control Module
POA1A-
DTC 166 Generator Control Module
POA1A-
DTC Generator Control Module
658
POA1A-
DTC 659 Generator Control Module
POA1A-
DTC 791 Generator Control Module
DESCRIPTION
HV The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1A 151 Run pulse error Inverter with converter assembly (MG ECU)
POA1A 155 A/D error Inverter with converter assembly (MG ECU)
POA1A 156 ROM-RAM error Inverter with converter assembly (MG ECU)
POA1A 166 R/D converter NM stop error Inverter with converter assembly (MG ECU)
POA1A 658 ALU error Inverter with converter assembly (MG ECU)
POA1A 659 Communication error (from MG1 to MG2) Inverter with converter assembly (MG ECU)
POA1A 791 R/D converter communication error Inverter with converter assembly (MG ECU)

MONITOR DESCRIPTION

The MG ECU performs many diagnostic tests to verify proper operation of internal ECU systems. For one
of these diagnostics, the MG ECU checks the result of the generator CPU self-test. If the MG ECU
detects a "Fail" from the generator CPU self-test, it will conclude that there is an internal malfunction in the
generator CPU. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

POA1A (INF 151): RUN pulse malfunction

POA1A (INF 155): A/D malfunction (1 MG CPU)

POA1A (INF 156): RAM and ROM destruction

POA1A (INF 166)- RD converter NM signal stop abnormality

POA1A (INF 858): MG CPU ALU malfunction

POA1A (INF 659): MG CPU communication malfunction (1 MG CPU to
2 MG CPU)

POA1A (INF 791): RD converter communication malfunction

Related DTCs
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-149
Required sensors / components Inverter with converter (MG ECU)
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation 1 driving cycle
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTC is not present TMC's intellectual property
Other conditions belong to TMC's intellectual property
TYPICAL MALFUNCTION THRESHOLDS
| TMC's intellectual property | -
COMPONENT OPERATING RANGE
| Hybrid vehicle control ECU DTC POA1A (INF 151/155/156/166/658/659/791) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

=

COMPLETED
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HV-150 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1A-
DTC Generator Control Module
200
POA1A-
DTC Generator Control Module
792
POA1A-
DTC Generator Control Module
793
DESCRIPTION
The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
Inverjer with converter assembly (MG ECU)
POATA 200 Eonatator I resolver anglo erfor Hybnid vehicle transaxie assembly (Generator
resolver)
Wire hamess or connector
Inverter with converter assembly (MG ECU)
POA1A 700 REF frequency error Hybrid vehicle transaxle assembly (Generator
resolver)
Wire hamess or connector
Inverter with converter assembly (MG ECU)
POATA 703 REF signal open error I;;;l;ril\‘{?e:)ehlcle transaxle assembly (Generator
Wire hamess or connector

MONITOR DESCRIPTION

HV The MG ECU (in the inverter with converter assembly) performs many diagnostic tests to verify proper
operation of internal ECU systems. For this diagnostic monitor, the MG ECU checks for an R/D (Resolver/
Digital converter) malfunction involving the generator resolver. If MG ECU detects an R/D error, it will
conclude that there is an internal malfunction involving the generator resolver. The hybrid vehicle control
ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
POA1TA (INF 200): RD converter resolver angle abnormality
Related DTCs POA1A (INF 792). REF malfunction (frequency abnormality)
POA1A (INF 793): REF malfunction (REF signal abnaormality)
Required sensors /| components Inverter with converter (MG ECU)
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation 1 driving cycle
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTCs are not present TMC's intellectual property

Other conditions belong to TMC's intellectual property -

TYPICAL MALFUNCTION THRESHOLDS

‘ TMC's intellectual property ‘ -
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-151

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU DTC POA1TA (INF 200/792/793) is not detected

WIRING DIAGRAM

C59 Hybrid Vehicle Transaxle Assembly
(Generator Resolver) Inverter with Converter Assembly
Lol w S : '0658 GRF
é - &
I
GRFG| 6 !
: : C58] GRFG
| ; 1
GSN| 2 :
é | ; (C58) GSN
| \ 2
GSNG| 7 :
; ! (C58| GSNG
L}
! 3
GCS| 3 :
é : : (c58) Ges
|
)
4
GCSG| 8 : I —
: : (C58] GCSG
foT 'I T 10
(C58) DRN6
C ) A141237E02
INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result

DTC No. Relevant Diagnosis
P0OA4B-253, POA4C-513, POA4D-255 Generator resolver circuit
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HV-152 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

3 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER)

CAUTION:

Be sure to wear insulated gloves.

(a) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the C58 inverter with converter assembly
connector.

(c) Turn the power switch on (IG).

(d) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Wire Harness Side:

Tester Connection Specified Condition
GRF (C58-6) - Body ground Below 1V
Inverter with Converter Assembly GRFG (C58-5) - Body ground Below 1V
© S GSN (C58-1) - Body ground Below 1V
GSNG (C58-2) - Body ground Below 1V
GCS (C58-3) - Body ground Below 1V
GCSG (C58-4) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the inverter
with converter assembly connector disconnected
causes other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-153
4 CHECK GENERATOR RESOLVER

Wire Harness Side:

GSNG
GSN

(@)

Turn the power switch off.

table below.
Standard resistance (Check for open)

(b) Measure the resistance according to the value(s) in the

Tester Connection

Specified Condition

GRF (C58-6) - GRFG (C58-5) 58t011.80
GSN (C58-1) - GSNG (C58-2) M7t017.7 0
GCS (C58-3) - GCSG (C58-4) M.7t017.70Q

e
Inverter with Converter Assembly
A142540E01

Measure the resistance according to the
table below.
Standard resistance (Check for short)

value(s) in the

Tester Connection

Specified Condition

GRF (C58-6) or GRFG (C58-5) - Body ground

10 k2 or more

GSN (C58-1) or GSNG (C58-2) - Body ground

10 kQ2 or more

GCS (C58-3) or GCSG (C58-4) - Body ground

10 kQ or more

nn

oK >

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

5

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER

CONNECTOR)

Generator Resolver

connector.
OK:

(@) Check the connection of the generator resolver

The connector is connected securely and there are

no contact problems.

AT42588E01
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HV-154 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
6 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER)
- —— (a) Disconnect the C59 generator resolver connector.
Wi Haniges Jide: (b) Measure the resistance according to the value(s) in the
table below.
GSN i
s ﬁ@\ GCS Standard resistance (Check for open)

GRFG

GSN

GSNG

GCs

GSNG

o
Inverter with Converter Assembly

A142822E01

Tester Connection

Specified Condition

GRF (C58-6) - GRF (C59-1) Below 1 Q
GRFG (C58-5) - GRFG (C59-6) Below 1 Q
GSN (C58-1) - GSN (C59-2) Below 1 O
GSNG (C58-2) - GSNG (C59-7) Below 1 Q
GCS (C58-3) - GCS (C59-3) Below 1 Q
GCSG (C58-4) - GCSG (C59-8) Below 1 Q

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

GRF (C58-6) or GRF (C59-1) - Body ground

10 kQ2 or more

GRFG (C58-5) or GRFG (C59-6) - Body ground

10 k2 or more

GSN (C58-1) or GSN (C59-2) - Body ground

10 kQ2 or more

GSNG (C58-2) or GSNG (C59-7) - Body ground

10 k2 or more

GCS (C58-3) or GCS (C59-3) - Body ground

10 k2 or more

GCSG (C58-4) or GCSG (C59-8) - Body ground

10 kQ2 or more

HINT:

The generator resolver is not available separately. If it
requires replacement, replace the hybrid vehicle

transaxle assembly.

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-155
POA1B- .
DTC 163 Drive Motor "A" Control Module
POA1B- :
DTC 164 Drive Motor "A" Control Module
POA1B- .
DTC 192 Drive Motor "A" Control Module
POA1B- .
DTC 193 Drive Motor "A" Control Module
POA1B- .
DTC 198 Drive Motor "A" Control Module
POA1B- .
DTC 511 Drive Motor "A" Control Module
POA1B- i
DTC 512 Drive Motor "A" Control Module
POA1B- .
DTC 661 Drive Motor "A" Control Module
POA1B- :
DTC 786 Drive Motor "A" Control Module
POA1B- .
DTC 794 Drive Motor "A" Control Module
DESCRIPTION
The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1B 163 IPM positive power source error Inverter with converter assembly (MG ECU)
POA1B 164 IPM negative power saurce error Inverter with converter assembly (MG ECU)
POA1B 192 A/D error Inverter with converter assembly (MG ECU)
POA1B 193 ROM-RAM error Inverter with converter assembly (MG ECU)
FOA1B 198 R/D converter NM stop error Inverter with converter assembly (MG ECU)
POA1B 511 Standard voltage for analog signal offset Inverter with converter assembly (MG ECU)
POA1B 512 Standard voltage for analog signal Inverter with converter assembly (MG ECU)
POA1B 661 Communication error (from MG2 to MG1) Inverter with converter assembly (MG ECU)
FPOA1B 786 ALU error Inverter with converter assembly (MG ECU)
POA1B 794 R/D converter communication error Inverter with converter assembly (MG ECU)
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HV-156 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

(e ]

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-157
POA1B- .
DTC 168 Drive Motor "A" Control Module
POA1B- :
DTC 795 Drive Motor "A" Control Module
POA1B- )
DTC 796 Drive Motor "A" Control Module
DESCRIPTION
The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
Inverter with converter assembly (MG ECU)
PUOA1B 168 Motor R/D resolver angle error * Hybnd vehicle transaxle assembly (Motor resolver)

Wire hamess or connector

Inverter with converter assembly (MG ECU)
POA1B 795 REF frequency error « Hybrid vehicle transaxle assembly (Motor resolver)
+  Wire hamess or connector

Inverter with converter assembly (MG ECU)
POA1B 796 REF signal open error + Hybrid vehicle transaxle assembly (Motor resolver)
Wire harness or connector

MONITOR DESCRIPTION

The MG ECU (in the inverter with converter assembly) performs many diagnostic tests to verify proper

operation of internal ECU systems. For this diagnostic monitor, the MG ECU checks for an R/D (Resolver/

Digital converter) malfunction involving the motor resolver. If the MG ECU detects an R/D converter error,
it will conclude that there is an internal malfunction involving the motor resolver. The hybrid vehicle control

ECU will illuminate the MIL and seta DTC.

POA1B (INF 168): RD converter resolver angle abnormality
Related DTCs POA1B (INF 795): REF malfunction (frequency abnormality)
POA1B (INF 796): REF malfunction (REF signal abnormality)
Required sensars / components Inverter with converter (MG ECU)
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation 1 driving cycle
Seqguence of operation None

TYPICAL ENABLING CONDITIONS

The manitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -
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HV-158

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

DTC POA1B (INF 168/795/796) is not detected

WIRING DIAGRAM

C60 Hybrid Vehicle Transaxle Assembly
(Motor Resolver)
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INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks.

After removing the service plug grip, put it in your pocket to prevent other technicians from
accidentally reconnecting it while you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

Result

_—
[ )
S St

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA3F-243, POA40-500, POA41-245

Motor resolver circuit
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-159

YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

3 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER)

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

; : (b) Disconnect the C58 inverter with converter assembly
Wire Harness Side: connector.
MCS NGse i (¢) Turn the power switch on (IG).
" (d) Measure the voltage according to the value(s) in the
( —_— table below.
d|| Bt sollis . .
Turning the power switch on (IG) with the low
MSNG MRE voltage con_nector of the inverter with converter
— ————— assembly disconnected causes othe,r DTC_s to be
c Arszs40E02 stored. Clear the DTCs after performing this
inspection.
Standard voltage
Tester Connection Specified Condition
MRF (C58-13) - Body ground Below 1V
MRFG (C58-12) - Body ground Below 1V
MSN (C58-11) - Body ground Below 1V
MSNG (C58-7) - Body ground Below 1V
MCS (C58-8) - Body ground Below 1V
MCSG (C58-9) - Body ground Below 1V
NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR
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4 |[CHECK MOTOR RESOLVER

Wire Harness Side:

MCSG
A\ i
MRFG
1\2[3) [a)6]6]
1| [z]'8[9Tol111 213
RESHIG = MRF

Inverter with Converter Assembly

c A142540E02

(a) Turn the power switch off.

(b) Measure the resistance according to the value(s) in the

table below.

Standard resistance (Check for open)

Tester Connection

Specified Condition

MRF (C58-13) - MRFG (C58-12) 58to11.3 0
MSN (C58-11) - MSNG (C58-7) M.7t017.702
MCS (C58-8) - MCSG (C58-9) 1M1.7t017.702

—r

(c) Measure the resistance according to the value(s) in the

table below.

Standard resistance (Check for short)

Tester Connection

Specified Condition

MRF (C58-13) or MRFG (C58-12) - Body ground

10 kQ or more

MSN (C58-11) or MSNG (C68-7) - Body ground

10 kQ2 or more

MCS (C58-8) or MCSG (C58-9) - Body ground

10 k2 or more

OK >

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

5 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

Motor Resolver

AT42537E01

OK:

(a) Check the connection of the motor resolver connector.

The connector is connected securely and there are

no contact problems.

NG > |CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-161

6 |CHECKHARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -

MOTOR RESOLVER)
- - (@) Disconnect the C60 motor resolver connector.
Wire Hamess Sida: (b) Measure the resistance according to the value(s) in the
table below.
MRF A Standard resistance (Check for open)
I'=‘\Iv\ MCS
Tester Connection Specified Condition
MRF (C58-13) - MRF (C60-1) Below 10
MRFG (C58-12) - MRFG (C60-4) Below 10
MSN (C58-11) - MSN (C60-2) Below 1 0Q
MRFG t‘# MSNG (C58-7) - MSNG (C60-5) Below 1 0
MCSG 2
MSNG Motor Resolver MCS (C58-8) - MCS (C60-3) Below 1 O
MCSG (C58-9) - MCSG (C60-6) Below 10
MCSG
Standard resistance (Check for short)
Tester Connection Specified Condition
MRFG MRF (C58-13) or MRF (C60-1) - Body ground 10 KQ or more
MRFG (C58-12) or MRFG (C60-4) - Body ground 10 k2 or more
MSN (C58-11) or MSN (C60-2) - Body ground 10 kQ or more
LT MRF MSNG (C58-7) or MSNG (C60-5) - Body ground 10 kO or more
lenveirtorwill Camvertar Assambly MCS (C58-8) or MCS (C60-3) - Body ground 10 KO or more
A142623E01 MCSG (C58-9) or MCSG (C60-6) - Body ground 10 kQ2 or more
HINT:
The motor resolver is not available separately. If it
requires replacement, replace the hybrid vehicle
transaxle assembly.
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-162 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1B- :
DTC 788 Drive Motor "A" Control Module
DESCRIPTION

If the inverter with converter assembly (MG ECU) is reset due to a problem with the power source in the
inverter, the hybrid vehicle control ECU will set this DTC.

DTC No. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector
POA1B 788 Error in reset signal from power source IC Inverter with converter assembly (MG ECU)
Hybrid vehicle transaxle assembly
HINT:

Clearing the DTCs using the intelligent tester when DTC U0110-657 is detected and the problem is still
occurring will cause DTC POA1B-788 to be stored. However, it is not necessary to perform inspection for
DTC POA1B-788 because DTC POA1B-788 indicates a communication system malfunction.

MONITOR DESCRIPTION

If an abnormal power source IC CPU reset is detected in the MG ECU, the hybrid vehicle control ECU wiill

illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

PUOA1B (INF 788): Reset from power IC

Required sensors / components

Inverter with converter (MG ECU)

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

1 driving cycle

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

| DTC POA1B (INF 788) is not detected
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-163

WIRING DIAGRAM

Inverter with
Converter Assembly

IGCT Relay
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From Auxiliary IINII 5 (@62) +8
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T Hybrid Vehicle
Control ECU 30
62)] +B2

- 93 11

BEDMREL ——(&62) GND1

10

+———(A62) GND2

A143807EC

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

2 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
ENGINE ROOM R/B NO. 1)

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
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(b) Remove the IGCT relay from the engine room R/B No. 1.

()

NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the

repair manual because this may cause a
malfunction.

Disconnect the A62 inverter with converter assembly

connector.

(d) Measure the resistance according to the value(s) in the

table below.

Wire Harness Side:

Inverter with Converter Assembly

GND2
GND1

Engine Room R/B No. 1

(000 Doooo

IGCT Relay

A143857E01

Standard resistance (Check for open)

Tester Connection

Specified Condition

+B (A62-31) - IGCT relay terminal 1 Below 1 0}
+B2 (A62-30) - IGCT relay terminal 1 Below 1 Q)
GND1 (A62-11) - Body ground Below 1 Q)
GND2 (A62-10) - Body ground Below 1 Q)

Standard resistance (Check for short)

Tester Connection

Specified Condition

+B (A62-31) or +B2 (A62-30) - Body ground

10 k@2 or more

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

3 |CHECKINVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION

CONDITION)

CAUTION:
Be sure to wear insulated gloves.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-165

(@) Check that the service plug grip is not installed.

(b) Check that the bolts for the motor cable are tightened to
the specified torque.
NOTICE:
Make sure that the tightening torque of the bolts is
between 6.4 and 9.6 N*m (65 and 98 kgf*cm, 57 and
85 in.*Ibf).

Torque: 8.0 N*m (82 kgf*cm, 71 in.*Ibf)

NG > |TIGHTEN TO SPECIFIED TORQUE

A142558

4 |CHECKINVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION)

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Check that the bolts for the generator cable are
tightened to the specified torque.
NOTICE:
Make sure that the tightening torque of the bolts is
between 6.4 and 9.6 N*m (65 and 98 kgf*cm, 57 and
85 in.*Ibf).

Torque: 8.0 N*m (82 kgf*cm, 71 in.*Ibf)

NG > |TIGHTEN TO SPECIFIED TORQUE

5 |INSPECT HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1)

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Disconnect the generator cable and motor cable from the
inverter with converter assembly (See page HV-558).

(c) Using a milliohmmeter, measure the resistance
according to the value(s) in the table below. (Check MG1
for an interphase short.)
HINT:
If the MG1 temperature is high, the resistance varies
greatly. Therefore, measure the resistance at least 8
hours after the vehicle is stopped.
Standard resistance

Generator Cable

Tester Connection Specified Condition
T uU-v 59 to 65 mQ
V-W 56 to 62 mQ2
wW-u 56 to 62 mQ
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HINT:

To correct the variation of the measured resistance due
to temperature, use the following formula to calculate the
resistance at 20°C.

R20 =Rt/ {1 + 0.00393 X (T - 20)}

The calculation is based on the following:

R20: Resistance at 20°C (mQ)

Rt: Measured resistance (mQ)

T: Temperature when the resistance is measured (°C)
Using a megohmmeter (500 V range), measure the
resistance according to the value(s) in the table below.
Standard resistance

Tester Connection Specified Condition
U - Body ground and shielded wire ground 10 MQ) or more
V - Body ground and shielded wire ground 10 MQ) or more
W - Body ground and shielded wire ground 10 MQ) or more
NG > |REPLACE HYBRID VEHICLE TRANSAXLE

ASSEMBLY (See page HX-10)

6 |INSPECT HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2)

Motor Cable

A131217E02

CAUTION:
Be sure to wear insulated gloves.

(@)
(b)

(c)

Check that the service plug grip is not installed.
Disconnect the generator cable and motor cable from the
inverter with converter assembly (See page HV-558).
Using a milliohmmeter, measure the resistance
according to the value(s) in the table below. (Check MG2
for an interphase short.)

HINT:

If the MG2 temperature is high, the resistance varies
greatly. Therefore, measure the resistance at least 8
hours after the vehicle is stopped.

Standard resistance

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Tester Connection Specified Condition
u-v 69.5t076.5m O
V-W 66.56t0 73.5 MmO
Ww-u 66.5t073.5mQ

HINT:
To correct the variation of the measured resistance due
to temperature, use the following formula to calculate the
resistance at 20°C.

R20 =Rt/ {1 + 0.00393 X (T - 20)}
The calculation is based on the following:

R20: Resistance at 20°C (mQ)

Rt: Measured resistance (mQ)

T: Temperature when the resistance is measured (°C)
Using a megohmmeter (500 V range), measure the
resistance according to the value(s) in the table below.
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Standard resistance

Tester Connection Specified Condition
U - Body ground and shielded wire ground 10 MQ or more
V - Body ground and shielded wire ground 10 MQ) or more
W - Body ground and shielded wire ground 10 MQ) or more
NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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POA1D-

DTC 103

Hybrid Powertrain Control Module

DESCRIPTION

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC No. INF Code DTC Detection Condition

Trouble Area

POA1D 103 ECU internal error

Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of internal ECU
systems. In this diagnostic monitor, the hybrid vehicle control ECU checks the communication bus off
count and the message register of the CAN (Controller Area Network) controller. If the hybrid vehicle
control ECU detects an error in the communication bus off count or message register, it will conclude that
there is a malfunction in the hybrid vehicle control ECU. The hybrid vehicle control ECU will illuminate the

MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POA1D (INF 103): Register value stuck

Required sensors / components

Hybrid vehicle control ECU

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

l TMC's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

DTC POA1D (INF 103) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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HV-170 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- y :
DTC 134 Hybrid Powertrain Control Module
POA1D- . :
DTC 135 Hybrid Powertrain Control Module
POA1D- i i
DTC 570 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 134 ECU internal error Hybrid vehicle control ECU
POA1D 135 ECU internal error Hybrid vehicle control ECU
POA1D 570 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of vehicle
systems. One of these monitors the rationality of internal analog (signal) to digital conversions. The hybrid
vehicle control ECU monitors the internal A/D (Analog/Digital converter) value. If there is an A/D converter
malfunction, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 134/135/570): Internal AD converter malfunction
Required sensors /| components HV control ECU
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | - |

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU | DTC POA1D (INF 134/135/570) is not detected |
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INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE CONTROL ECU

=2

COMPLETED

HINT:
See page HV-569
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HV-172 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- . .
DTC 140 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 140 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. One of these tests checks for errors after a memory read/write diagnostic test. If the hybrid
vehicle control ECU detects this malfunction inside the ECU, it will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 140): Random Access Memory destruction
Required sensors / components Hybrid vehicle control ECU
Freguency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU DTC POA1D (INF 140) i1s not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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POA1D-

DTC 141

Hybrid Powertrain Control Module

DESCRIPTION

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC No. INF Code DTC Detection Condition

Trouble Area

POA1D 141 ECU internal error

Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. One of these tests checks for errors in the ROM (Read Only Memory) circuits of the hybrid
vehicle control ECU. If the hybrid vehicle control ECU detects this malfunction inside the ECU, it will

illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POA1D (INF 141): Read Only Memory desfruction

Required sensors / components

Hybrid vehicle control ECU

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

Immediately

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

| DTC POA1D (INF 141) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 173/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV=1/8 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC POQ‘LD- Hybrid Powertrain Control Module
DTC PO&"I‘SD- Hybrid Powertrain Control Module

DESCRIPTION

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 144 ECU internal error Hybrid vehicle control ECU
POA1D 145 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid
vehicle control ECU detects an internal problem during this self-test, it will conclude that there is an

internal malfunction. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA1D (INF 144/145): Primary check malfunction

Required sensors / components

Hybrid vehicle control ECU

Frequency of operation

Continuous

Sequence of operation

Duration TMC's intellectual property
MIL operation Immediately
None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

| DTC POA1D (INF 144/145) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
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HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE CONTROL ECU

L]

COMPLETED

HINT:
See page HV-569
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HV-178 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- . .
DTC 148 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 148 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid
vehicle control ECU detects an internal problem during this self-test, it will conclude that there is an
internal malfunction. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 148): HV CPU malfunction
Required sensors / components HV control ECU
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | - |

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU | DTC POA1D (INF 148) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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HV-180 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- y :
DTC 162 Hybrid Powertrain Control Module
POA1D- . :
DTC 821 Hybrid Powertrain Control Module
POA1D- i i
DTC 8292 Hybrid Powertrain Control Module
POA1D- i i
DTC 823 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 162 ECU internal error Hybrid vehicle control ECU
POA1D 821 ECU internal error Hybrid vehicle control ECU
POA1D 822 ECU internal error Hybrid vehicle control ECU
POA1D 823 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of internal ECU

systems. For this diagnostics monitor, the hybrid vehicle control ECU checks the communication bus off
HV count and the message register of the CAN (Controller Area Network) controller. If the hybrid vehicle

control ECU detects an error in the communication bus off count or message register, it will conclude that

there is a malfunction in the hybrid vehicle control ECU. The hybrid vehicle control ECU will illuminate the

MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 162/821/822/823): Lost communication with ECM/PCM
Required sensors / components Hybrid vehicle control ECU
Frequency of operation Continucus
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation Naone

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -
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COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU DTC POA1D (INF 162/821/822/823) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE CONTROL ECU

=)

COMPLETED

HINT:
See page HV-569
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HV-182 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- . .
DTC 179 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 179 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid
vehicle control ECU detects an internal problem during this self-test, it will conclude that there is an
internal malfunction. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 179): HV CPU malfunction
Required sensors / components HV control ECU
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | - |

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU | DTC POA1D (INF 179) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-183

1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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HV-184 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- . .
DTC 187 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 187 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs diagnostic monitoring to verify proper operation of internal and
external ECU systems. In one of these diagnostics, the hybrid vehicle control ECU monitors the important
RAM range of the hybrid vehicle control ECU. If the hybrid vehicle control ECU detects an error in the
important RAM circuits, it will conclude that there is an internal malfunction in the hybrid vehicle control
ECU. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 187): Specific random access memory destruction
Required sensors / components Hybrid vehicle control ECU
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

[ TMC's intellectual property | = |

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU | DTC POA1D (INF 187) is not detected |

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-185

1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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HV-=188 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC PO;;:)D- Hybrid Powertrain Control Module

DTC P3004-133 | Power Cable Malfunction

DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 390 Charge control error Hybrid vehicle control ECU

A high-voitage wiring system error signal is detected in

P3004 133 the hybrid vehicle control ECU

Hybrid vehicle control ECU

MONITOR DESCRIPTION

When the hybrid vehicle control ECU detects that the HV battery has received too much charge, the
hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 390): HVY CPU malfunction
Required sensors / components Hybrid vehicle control ECU
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

‘mAY4 TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | = |

COMPONENT OPERATING RANGE

[ Hybrid vehicle control ECU | DTC POA1D (INF 390) is not detected |

INSPECTION PROCEDURE

CAUTION:

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 | CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTCs other than POA1D-390 and P3004-133 are
output.

YES GO TO DTC CHART

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-188 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA1D- . .
DTC 293 Hybrid Powertrain Control Module
DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 393 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. In one of these diagnostics, the hybrid vehicle control ECU performs a self-test. If the hybrid
vehicle control ECU detects an internal problem during this self-test, it will conclude that there is an
internal malfunction. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POA1D (INF 393): HV CPU operation malfunction
Required sensors / components Hybrid vehicle control ECU
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | - |

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU | DTC POA1D (INF 393) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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DTC P0721D- Hybrid Powertrain Control Module

DTC P07A212D- Hybrid Powertrain Control Module

DTC P07A2‘;D- Hybrid Powertrain Control Module

DTC PO;:;;D- Hybrid Powertrain Control Module

DTC POTg;D- Hybrid Powertrain Control Module
DESCRIPTION

The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.

DTC No. INF Code DTC Detection Condition Trouble Area
POA1D 721 ECU internal error Hybrid vehicle control ECU
POA1D 722 ECU internal error Hybrid vehicle control ECU
POA1D 723 ECU internal error Hybrid vehicle control ECU
POA1D 765 ECU internal error Hybrid vehicle control ECU
POA1D 787 ECU internal error Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU performs many diagnostic tests to verify proper operation of internal ECU
systems. In one of these diagnostics, the hybrid vehicle control ECU checks the result of the ECM self-
test. If the hybrid vehicle control ECU detects a "Fail" from the ECM self-test, it will conclude that there is

an internal malfunction in the ECM. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA1D (INF 721/722/7T23/765/78T). Monitor CPU malfunction

Required sensors / components

Hybrid vehicle control ECU

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property
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COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU DTC POA1D (INF 721/722/723/765/787) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE CONTROL ECU

o)

COMPLETED

HINT:
See page HV-569
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DTC P"S;F' Battery Energy Control Module
DESCRIPTION

The battery smart unit (battery energy control module) sends HV battery voltage information to the hybrid

vehicle control ECU via serial communication.

DTC No. INF Code DTC Detection Condition

Trouble Area

POA1F 129 HV battery voltage circuit malfunction

Battery smart unit

MONITOR DESCRIPTION

The hybrid vehicle control ECU calculates the differences among the received HV battery voltage, boost
converter voltage, and inverter voltage. If any of the differences exceed prescribed values, the hybrid
vehicle control ECU determines that there is a malfunction in a battery smart unit circuit. When the hybrid

vehicle control ECU detects a malfunction, it will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA1F (INF 129): Rationality

Required sensors / components

Battery smart unit

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

[ TMC's intellectual property

COMPONENT OPERATING RANGE

| Battery smart unit

| DTC POA1TF (INF 129) is not detected

INSPECTION PROCEDURE
NOTICE:

Performing the check procedures for a long time with the shift lever in the N position may cause

DTC P3000-388 to be set.
HINT:

To determine if conditions are normal, turn the power switch on (READY), move the shift lever to the N
position, and check HV battery voltage (PWR RESOURCE VB), pre-boost voltage (VL), and post-boost

voltage (VH) in the data list. This check should be performed after the battery smart unit is replaced.
When the system is normal, the PWR RESOURCE VB, VL, and VH values should be almost equal

(voltage boosting will not occur when the shift lever is in neutral). If the difference between each voltage

exceeds the values specified below, there is a malfunction in the battery smart unit.

Inspection voltage

Maximum voltage difference

Difference between HV battery voltage (PWR RESOURCE VB) and pre-boost valtage (VL)

50V

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Inspection voltage Maximum voltage difference

Difference between HV battery voltage (PWR RESOURCE VB) and post-boost voltage (VH) oV
90V

Difference between pre-boost voltage (VL) and post-boost voltage (VH)

CAUTION:
« Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE BATTERY SMART UNIT

o)

COMPLETED
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POA1F-
DTC 150 Battery Energy Control Module
POA1F-
DTC 157 Battery Energy Control Module
DESCRIPTION
Refer to description for DTC POA1F-129 (See page HV-187).
DTC No. INF Code DTC Detection Condition Trouble Area
BOATF 150 Eower source _vo[tage of the battery smart unit is . Ba_lttery smart unit
insufficient during precharge. +«  Wire hamess or connector
POATF 157 Eowe_r source _voltage of the battery smart unit is . Bgttery smart unit
insufficient during precharge. +  Wire hamess or connector

MONITOR DESCRIPTION

The hybrid vehicle control ECU calculates the differences among the received HV battery voltage, boost
converter voltage, and inverter voltage. If any of the differences exceed prescribed values, the hybrid
vehicle control ECU determines that there is a malfunction in a battery smart unit circuit. When the hybrid
vehicle control ECU detects a malfunction, it will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Relted DTCs OATF NF 157) Rationalty
Required sensors / components Battery smart unit
Frequency of operation Continuous

Duration TMC's intellectual property
MIL operation Immediately

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The manitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | - |

COMPONENT OPERATING RANGE

| Battery smart unit | DTC POA1F (INF 150/157) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-195

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter

with converter assembly.

« After completing repairs, restart the system (turn the power switch on (READY)) and recheck for DTCs

(See page HV-36).

1 CHECK AUXILIARY BATTERY

(@) Measure the voltage between the terminals of the

auxiliary battery.
Standard voltage:

11 to 14 V (Battery electrolyte temperature: 20°C

(68°F))

BATTERY

NG > |CHARGE OR REPLACE AUXILIARY

2 |CHECK HARNESS AND CONNECTOR (IGCT VOLTAGE)

CAUTION:
Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug

grip (See page HV-1).

(b) Remove the luggage compartment trim cover front (See -

page HB-81).

(c) Disconnect the frame wire (See page HV-579).

(d) Remove the battery bracket sub-assembly (See page

HB-81).

(e) Connect the auxiliary battery positive terminal cable of

the frame wire.

(f) Disconnect the n2 battery smart unit connector.

(g) Turn the power switch on (1G).

Battery Smart Unit table below.
Standard voltage

(h) Measure the voltage according to the value(s) in the

Tester Connection

Specified Condition

IGCT (n2-1) - GND (n2-5)

8.6 V or more

HB-99)

OK > |REPLACE BATTERY SMART UNIT (See page

A146256E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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e )

3 | CHECK FUSE (IGCT NO. 2)

Engine Room
R/B No. 1

ooood
[ [ T T [ [ [ ]

[ L | e | e |

0

[
ﬂ

IGCT No. 2 —/
Fuse

A143010E01

(a) Remove the IGCT No. 2 fuse from the engine room R/B
No. 1.

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection Specified Condition

IGCT No. 2 fuse terminal Below 1 Q)

NG > |REPLACE FUSE

1)

4 |CHECK HARNESS AND CONNECTOR (BATTERY SMART UNIT - ENGINE ROOM R/B NO.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

CAUTION:
Be sure to wear insulated gloves.

(@) Installthe IGCT No. 2 fuse to the engine room R/B No. 1.
(b) Remove the IGCT relay from the engine room R/B No. 1.

(c) Disconnect connector N2 from the battery smart unit.
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(d) Measure the resistance according to the value(s) in the

Battery Smart Unit fable below.
Standard resistance

Tester Connection

Specified Condition

IGCT (n2-1) - Engine room R/B No. 1 IGCT Relay

terminal 3

Below 1 Q

NG >

\fﬂ( \ﬁ IGCT

Engine Room R/B No. 1

Oooog)

[ [ [ [ ]

IGCT Relay

AT44382E01

REPAIR OR REPLACE HARNESS OR

CONNECTOR

CHECK AND REPAIR POWER SOURCE CIRCUIT

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POA2B- |Drive Motor "A" Temperature Sensor Circuit
DTC
248 Range / Performance
POA2B- |Drive Motor "A" Temperature Sensor Circuit
DTC
250 Range / Performance
DESCRIPTION
Refer to the circuit description for DTC POA2C-247 (See page HV-194).
DTC No. INF Code DTC Detection Condition Trouble Area
POAZB 248 Motor temperature sensor malfunction Sgﬁ:gfehide Wransaxie.assembly (Motar gt
POAZB 250 Motor temperature sensor performance problem SHg:Srlc?r)vehicle transaxie assembly (Motor temperature

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

NG

COMPLETED
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POA2C- |Drive Motor "A" Temperature Sensor Circuit
DTC
247 Low
POA2D- |Drive Motor "A" Temperature Sensor Circuit
DTC i
249 High
DESCRIPTION

The resistance of the thermistor built into the motor temperature sensor changes in accordance with

changes in MG2 temperature. The lower the MG2 temperature, the more the thermistor resistance.
Conversely, the more the temperature, the lower the resistance.

Resistance (kQ)

120 -

ocB88888388

0 15 20 25 30 35
Temperature (°C)

AD3TZOGEN

DTC No.

INF Code

DTC Detection Condition Trouble Area

POA2C

247

GND short in motor temperature sensor circuit

Wire harness or connector

Hybrid vehicle control ECU

Hybrid vehicle transaxle assembly (Motor
temperature sensor)

POAZD

249

Open or +B short in motor temperature sensor circuit

Wire harmness or connector

Hybrid vehicle control ECU

Hybrid vehicle transaxle assembly (Maotor
temperature sensor)

HINT:

After confirming that DTC POA2C-247 or POA2D-249 is output, use the intelligent tester to check
"MOTOR1 TEMP" in the HV ECU data list.

Displayed Temperature Malfunction

-50°C (-58°F)

Open or +B short circuit

205°C (401°F)

GND short

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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WIRING DIAGRAM

Cce1
Hybrid Vehicle Transaxle Assembly
(Motor Temperature Sensor)

Hybrid Vehicle Control ECU

MMT | 1 78 | MMT ?
{A61) —A\\\~
MMTG | 3 77 | MMTG
N (A6
Motor Temperature AT
Sensor No. 1

C A141210E05

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

2 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR TEMPERATURE SENSOR
CONNECTOR)

(a) Check the connections of the motor temperature sensor
connectors.
OK:
The connectors are connected securely and there
are no contact problems.
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HV-201

NG > |CONNECT SECURELY

3 |READ VALUE OF INTELLIGENT TESTER (MOTOR1 TEMP)

a

(@)
(b)
(c)

Turn the power switch on (1G).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MOTOR1 TEMP.
Read the data list.

Result

A

B Cc

-50°C (-58°F)

205°C (401°F) or more Same as actual temperature

)

CHECK FOR INTERMITTENT PROBLEMS
(See page HV-17)

B > Go to step 6
& =

4 |READ VALUE OF INTELLIGENT TESTER (MOTOR1 TEMP)

Wire Harness Side: Meter Temperature
Sensor

AT425TOEDT

Disconnect the C61 motor temperature sensor
connector.
Connect terminals 1 and 3 of the motor temperature
sensor vehicle side connector.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MOTOR1 TEMP.
Read the data list.
Displayed temperature:

205°C (401°F) or more

OK > |REPLACE HYBRID VEHICLE TRANSAXLE

ASSEMBLY (See page HX-10)

(3]

SENSOR)

CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - MOTOR TEMPERATURE

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(@)
(b)

Disconnect the A61 hybrid vehicle control ECU
connector.
Turn the power switch on (1G).
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- - (c) Measure the voltage according to the value(s) in the
Wire Harness Side:

table below.
Standard voltage
Tester Connection Specified Condition
MMT (A61-78) - Body ground Below 1V
1 2 3 } MMTG (A61-77) - Body ground Below 1V
NOTICE:
MMT MMTG 3 - - .
Turning the power switch on (IG) with the hybrid
Motor temperature Sensor vehicle control ECU connectors disconnected
causes other DTCs to be stored. Clear the DTCs after
Hybrid Vehicle Control ECU performing this inspection.
— = (d) Turn the power switch off.
¥ W 1 (e) Disconnect the C61 motor temperature sensor
- [ | connector.
el (f) Measure the resistance according to the value(s) in the
: AN || table below.
N B = Standard resistance (Check for open)
7 =
MMTG MMT Tester Connection Specified Condition
MMT (A61-78) - MMT (C61-1) Below 10
At MMTG (A61-77) - MMTG (C61-3) Below 1 0
Standard resistance (Check for short)
Tester Connection Specified Condition
MMT (A61-78) or MMT (C61-1) - Body ground 10 kO or more
MMTG (A61-77) or MMTG (C61-3) - Body ground 10 KQ or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

6 |READ VALUE OF INTELLIGENT TESTER (MOTOR1 TEMP)

(a) Disconnect the motor temperature sensor connector.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MOTOR1 TEMP.
(d) Read the data list.
Displayed temperature:
-50°C (-50°F)

OK > | REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

e
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7 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - MOTOR TEMPERATURE
SENSOR)

(@) Disconnect the A61 hybrid vehicle control ECU
connector.

(b) Disconnect the motor temperature sensor connector.

(c) Measure the resistance according to the value(s) in the

Wire Harness Side:

table below.
Standard resistance (Check for open)
Tester Connection Specified Condition
(] MMT (A61-78) - MMT (C61-1) Below 10
1 2 3 MMTG (A61-77) - MMTG (C61-3) Below 1O
MNIT MMTG Standard resistance (Check for short)
Tester Connection Specified Condition
Motor temperature Sensor
MMT (A61-78) or MMT (C61-1) - Body ground 10 k22 or more
Hybrid Vehicle Control ECU MMTG (A61-77) or MMTG (C61-3) - Body ground 10 kO or more
ph—— = = NG > |REPAIR OR REPLACE HARNESS OR
- | )| CONNECTOR
|1[|1|“||1|[|1|||[‘:
o ANEEEEEE NN
DR i
VA= RN = ==
7/ W, =

MMTG MMT

AT425T6EDT

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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POA37- |Generator Temperature Sensor Circuit Range /
DTC
258 Performance
POA37- |Generator Temperature Sensor Circuit Range /
DTC
260 Performance
DESCRIPTION
Refer to the circuit description for DTC POA2C-247 (See page HV-194).
DTC No. INF Code DTC Detection Condition Trouble Area
POA37 258 Generator temperature sensor malfunction gx;:;ié’rsfuﬁ?s;rigf)a Hla.assenbly (Genarator
POA37 260 Generator temperature sensor performance problem ;ﬁ;g;?&gf;ig? xle assembly (Generator

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

NG

COMPLETED
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POA38- _
DTC 257 Generator Temperature Sensor Circuit Low
POA39- o g e
DTC 259 Generator Temperature Sensor Circuit High
DESCRIPTION
Refer to the circuit description for DTC POA2C-247 (See page HV-194).
DTC No. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector
) o Hybrid vehicle control ECU
POA3S 257 GND short in generator temperature sensor circuit Hybrid Vohicle transaxie assefmbly (Gonotator
temperature sensor)
Wire hamess or connector
POA30 259 Open or +B short in generator temperature sensor Hybrid vehicle control ECU
circuit Hybrid vehicle transaxle assembly (Generator
temperature sensor)
HINT:

After confirming that DTC P0OA38-257 or POA39-259 is output,
"MOTOR2 TEMP" in the HV ECU data list.

use the intelligent tester to check

Displayed Temperature

Malfunction

-50°C (-58°F)

Open or +B short circuit

205°C (401°F)

GND short

WIRING DIAGRAM

C59
Hybrid Vehicle Transaxle Assembly
(Generator Temperature Sensor)

GMT | 4

Hybrid Vehicle Control ECU

' R’

GMTG]| 9

e ?
(A61) M~

79 | GMTG

A141210E08
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Hy=20% P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM
INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

2 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR TEMPERATURE
SENSOR CONNECTOR)

(a) Check the connections of the generator temperature
sensor connector.
OK:
The connector is connected securely and there are

no contact problems.

NG > |CONNECT SECURELY

3 |READ VALUE OF INTELLIGENT TESTER (MOTOR2 TEMP)

(a) Turn the power switch on (IG).

(b) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MOTOR2 TEMP.

(c) Read the data list.

Result
A B (o
-50°C (-58°F) 205°C (401°F) or more Same as actual temperature
B > Go to step 6
C > | CHECK FOR INTERMITTENT PROBLEMS
(See page HV-17)

)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-207

4 |READ VALUE OF INTELLIGENT TESTER (MOTOR2 TEMP)

(@) Disconnect the C59 generator temperature sensor
connector.

(b) Connect terminals 4 and 9 of the generator temperature

GMT sensor vehicle side connector.

(c) Turn the power switch on (IG).

(d) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MOTOR2 TEMP.

(e) Read the data list.

Wire Harness Side: Generator Temperature
Sensor

@ _ ==

GMTG Displayed temperature:
AT425TEED 205°C (4010]:) or more
OK > |REPLACE HYBRID VEHICLE TRANSAXLE

ASSEMBLY (See page HX-10)

5 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - GENERATOR
TEMPERATURE SENSOR)

(@) Disconnect the A61 hybrid vehicle control ECU
connector.
(b) Turn the power switch on (1G).

- - (c) Measure the voltage according to the value(s) in the
Wire Harness Side: g:;scrjlor Temperature table below.

Standard voltage

GMT Tester Connection Specified Condition
GMT (A61-99) - Body ground Below 1V
GMTG (A61-79) - Body ground Below 1V
NOTICE:
Turning the power switch on (IG) with the hybrid
GMTG vehicle control ECU connectors disconnected

causes other DTCs to be stored. Clear the DTCs after
performing this inspection.

Hybrid Vehicle Control ECU (d) Turn the power switch off.
— = = = (e) Disconnect the generator temperature sensor connector.
RS TITTTITTIITITO () Measure the resistance according to the value(s) in the
i EEmEmEmEsmEEEE table below.
IITITITTITTITITTT ]

Standard resistance (Check for open)

T oo oo

7 Tester Connection Specified Condition
I = ——
7 T GMT (A61-99) - GMT (C59-4) Below 1 Q
GMT GMTG GMTG (A61-79) - GMTG (C59-9) Below 1 Q

Standard resistance (Check for short)

Tester Connection Specified Condition
GMT (A61-99) or GMT (C59-4) - Body ground 10 k02 or more
GMTG (A61-79) or GMTG (C59-9) - Body ground 10 k2 or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
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HV-208 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

6 |READ VALUE OF INTELLIGENT TESTER (MOTOR2 TEMP)

(a) Disconnect the generator temperature sensor connector.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MOTOR2 TEMP.
(d) Read the data list.
Displayed temperature:
-50°C (-58°F)

OK > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

(e )

7 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - GENERATOR

TEMPERATURE SENSOR)
(a) Disconnect the A61 hybrid vehicle control ECU
connector.
(b) Disconnect the C59 generator temperature sensor
connector.
- . (c) Measure the resistance according to the value(s) in the
Wire Harness Side: g::g;?lurTemperawre table below.

Standard resistance (Check for open)

GMT Tester Connection Specified Condition
GMT (A61-99) - GMT (C59-4) Below 1 O
GMTG (A61-79) - GMTG (C59-9) Below 1 O

Standard resistance (Check for short)

GMTG Tester Connection Specified Condition
GMT (A61-99) or GMT (C59-4) - Body ground 10 kQ or more
GMTG (A61-79) or GMTG (C59-9) - Body ground 10 k2 or more
Hybrid Vehicle Control ECU
— e e NG > |REPAIR OR REPLACE HARNESS OR
— T P CONNECTOR
a o |k
I O
I IC{p
(=} ] ] ]
TS ||
i = N =
il B
GMT GMTG
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-209

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-210 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC Pozﬁgl:' Drive Motor "A" Position Sensor Circuit
P0OA40- |Drive Motor "A" Position Sensor Circuit Range
DTC
500 | Performance
DTC Pgﬁg‘l- Drive Motor "A" Position Sensor Circuit Low
DESCRIPTION

A resolver is a sensor that detects the position of the magnetic poles, which are indispensable for

ensuring highly efficient control of MG2 and MG1.

The resolver stator contains an excitation coil and 2 detection coils. The gap between the stator and rotor
changes as the rotor turns because the rotor is oval shaped. An alternating current with a predetermined

frequency flows through the excitation coil, and detection coils S and C output alternating currents in

accordance with the sensor rotor position.

The MG ECU detects the absolute position of the rotor according to the phases of detection coils S and C
and the height of their waveforms. Furthermore, the CPU calculates the amount of change in the position

within a predetermined length of time, in order to use the resolver as a speed sensor.
The MG ECU monitors signals output from the motor resolver and detects malfunctions.

Rotor

Excitation Waveform

JANYANYANYA

I NS

™, TN

(WY
\ 4

¥ i Y

N’ NSNS SN
LN TN N G

S

— p—

Excitation Cail

= N—=7
Output Waveform

AQBITTSEDT

DTC No. INF Code DTC Detection Condition

Trouble Area

POA3F 243 Interphase short in motor resolver circuit

Wire harmess or connector

Hybrid vehicle transaxle assembly (Motor
resolver)

Inverter with converter assembly

POA40 500 Motor resolver output is out of normal range

Wire harness or connector

Hybrid vehicle transaxle assembly (Motor
resolver)

Inverter with converter assembly

P0A41 245 Open or short in motor resolver circuit

Wire harness or connector

Hybrid vehicle transaxle assembly (Motor
resolver)

Inverter with converter assembly
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-211

MONITOR DESCRIPTION

The MG ECU monitors the motor resolver output signal. If the MG ECU detects output signals that are out
of the normal range or specification, it will conclude that there is a malfunction in the motor resolver. The
hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA3F (INF 243): Short circuit between phases
POA40 (INF 500): Range check
POA41 (INF245): Circuit discontinuity / short circuit

Required sensors / components

Motor resolver

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

Motor resolver

DTC POA3F (INF 243) is not detected
DTC POA40 (INF 500) is not detected
DTC POA41 (INF 245) is not detected

WIRING DIAGRAM

C60 Hybrid Vehicle Transaxle Assembly
(Motor Resolver)

MRF| 1

Inverter with Converter Assembly
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HV-212 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals. (Waiting for at least 10 minutes is required to discharge
the high-voltage capacitor inside the inverter with converter assembly.)

NOTICE:

Check for output DTCs again after the repair has been completed. If POA78-286 or POA7A-324 is

output, replace the inverter with converter assembly.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.

+ If the problem symptom cannot be reproduced, performing a road test on a road on which the vehicle
tends to vibrate will make it easier to reproduce the symptom.

« |If INF code 243 is output, there may be an interphase short in the motor resolver circuit due to an
intrusion of water into the resolver. Therefore, if the problem symptom cannot be reproduced, replace
the hybrid vehicle transaxle assembly last.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

2 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

3 | CHECK MOTOR RESOLVER (See page HV-160)

OK > |REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

e

4 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-213

5 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 211/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-214 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC PO;;B- Generator Position Sensor Circuit
POA4C- |Generator Position Sensor Circuit Range / Per-
DTC
513 formance
DTC P02A545D- Generator Position Sensor Circuit Low
DESCRIPTION

A resolver is a sensor that detects the position of the magnetic poles, which are indispensable for

ensuring highly efficient control of MG2 and MG1.

The generator resolver structure and method of connection with the inverter with converter assembly are

the same as those of the motor resolver.

The inverter with converter assembly monitors output signals from the generator resolver and detecis

malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
POA4B 253 Interphase short in the generator resolver circuit I;(I;;l;rli\?e\;;ehicle nsaxie assombly. (Consialor
Inverter with canverter assembly
Wire hamess or connector
POA4C 513 Generator resolver output is out of the normal range Hybrid vehicle transaxie assembly (Generator

resolver)
Inverter with converter assembly

HV POA4D 255 Open or short in the generator resolver circuit :
resolver)

Wire harness or connector
Hybrid vehicle transaxie assembly (Generator

Inverter with converter assembly

MONITOR DESCRIPTION

The MG ECU monitors the generator resolver output signal. If the MG ECU detects output signals that are

out of the normal range or specification, it will conclude that there is a malfunction of the generator
resolver. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POA4B (INF 253): Short circuit between phases
POA4C (INF 513): Range check
POA4D (INF 255): Circuit discontinuity / short circuit

Required sensors / components

Generator resolver

Frequency of operation

Continuous

Duration TMC’s intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property
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HV-215

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

Generator resolver

DTC POA4B (INF 253) is not detected
DTC POA4C (INF 513) is not detected
DTC POA4D (INF 255) is not detected

WIRING DIAGRAM

C59 Hybrid Vehicle Transaxle Assembly
(Generator Resolver)

GRF

Inverter with Converter Assembly
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INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals. (Waiting for at least 10 minutes is required to discharge
the high-voltage capacitor inside the inverter with converter assembly.)

NOTICE:

Check for output DTCs again after the repair has been completed. If POA78-286 or POA7A-324 is
output, replace the inverter with converter assembly.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter

with converter assembly.

« |f the problem symptom cannot be reproduced, performing a road test on a road on which the vehicle
tends to vibrate will make it easier to reproduce the symptom.
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HV-216 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

« If INF code 253 is output, there may be an interphase short in the generator resolver circuit due to an
intrusion of water into the resolver. Therefore, if the problem symptom cannot be reproduced, replace
the hybrid vehicle transaxle assembly last.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

2 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

3 |CHECK GENERATOR RESOLVER (See page HV-153)

OK > |REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

¢

4 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

5 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-217
POAS51- . . .
DTC 174 Drive Motor "A" Current Sensor Circuit
DESCRIPTION
The inverter with converter assembly (MG ECU) monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
POA51 174 :ar:\;grrter wih pomeyierasacmbly (MEESLD ntenel Inverter with converter assembly

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

L=

COMPLETED
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Hy=248 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P02A820- Drive Motor "A" Phase V Current
DTC nggo- Drive Motor "A"™ Phase V Current
DTC P(;Agio- Drive Motor "A" Phase V Current
DTC P05A0$0- Drive Motor "A" Phase V Current
DTC nggs- Drive Motor "A" Phase W Current
DTC ngg3- Drive Motor "A" Phase W Current
DTC P%%gs- Drive Motor "A" Phase W Current
DTC POSAOgS- Drive Motor "A" Phase W Current

DESCRIPTION

The inverter with converter assembly (MG ECU) monitors the inverter current sensor. The MG ECU
detects malfunctions in the sensor system and does not detect malfunctions in the high-voltage system.

DTC No. INF Code DTC Detection Condition Trouble Area

Malfunction in motor inverter current sensor (phase V Inverter with converter assembly
POAGBO 288 : ;

sub sensor) Service plug arip

Malfunction in motor inverter current sensor (phase V Inverter with converter assembly
POAGO 280 : : &

main sensor) Service plug grip

Malfunction in motor inverter current sensor Inverter with converter assembly
POAB0 294 : :

(Performance problem or open phase V) Service plug grip

Mailfunction in motor inverter current sensor (phase V Inverter with converter assembly
POAGO 501 : i =

main and sub sensors offset) Service plug grip

Malfunction in motor inverter current sensor (phase W Inverter with converter assembly
POAG3 296 ; ;

sub sensor) Service plug grip

Malfunction in motor inverter current sensor (phase W Inverter with converter assembly
POAB3 298 : : :

main sensor) Service plug grip

Malfunction in motor inverter current sensor Inverter with converter assembly
POAB3 302 ; -

(Performance problem or open phase W) Service plug grip

Mailfunction in motor inverter current sensor (phase W Inverter with converter assembly
POAG3 502 : : :

main and sub sensors offset) Service plug grip
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MONITOR DESCRIPTION
The hybrid vehicle control ECU monitors the motor inverter current sensor. If the hybrid vehicle control
ECU detects a fault, it will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs POABO (INF 288{290.-’294{_501): Phase V, sub sensor
POAG3 (INF 296/298/302/502): Phase W, sub sensor

Required sensors / components Motor inverter current sensor, motor resolver

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation Immediately

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

DTC POABO (INF 288/290/294/501) is not detected
DTC POAB3 (INF 296/298/302/502) is not detected

MG ECU

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > Go to step 3
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HV-220 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

2 |REPLACE INVERTER WITH CONVERTER ASSEMBLY

HINT:

If any DTCs indicating malfunctions in the current sensor
circuit are output, overcurrent to the electric vehicle fuse is
suspected. In this case, replace the electric vehicle fuse
installed on the service plug grip.

)

REPLACE SERVICE PLUG GRIP

3 | CONNECT SECURELY

HINT:

If any DTCs indicating malfunctions in the current sensor
circuit are output, overcurrent to the electric vehicle fuse is
suspected. In this case, replace the electric vehicle fuse
installed on the service plug grip.

o)

REPLACE SERVICE PLUG GRIP
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM Hv=222
DTC P%AZEZ- Generator Phase V Current
DTC Pc;g;z- Generator Phase V Current
DTC P(:);A3;2- Generator Phase V Current
DTC POS?Z.,Z- Generator Phase V Current
DTC P(:)QZS- Generator Phase W Current
DTC P(:)Q;S- Generator Phase W Current
DTC P%ﬁ:& Generator Phase W Current
DTC P%‘:‘gs- Generator Phase W Current
DESCRIPTION

The inverter with converter assembly (MG ECU) monitors the inverter current sensor. The MG ECU

detects malfunctions in the sensor system and does not detect malfunctions in the high-voltage system.

DTC No. INF Code DTC Detection Condition Trouble Area

Malfunction in generator inverter current sensor (phase Inverter with converter assembly
POAT2 326 i i

V sub sensor) Service plug grip

Malfunction in generator inverter current sensor (phase Inverter with converter assembly
POAT2 328 : : 5

V main sensor) Service plug grip

Malfunction in generator inverter current sensor Inverter with converter assembly
POAT2 333 : :

(Performance problem or open phase V) Service plug grip

Malfunction in generator inverter current sensor (phase Inverter with converter assembly
POAT2 515 : ; ;

V main and sub sensors offset) Service plug grip

Malfunction in generator inverter current sensor (phase Inverter with converter assembly
POATS 334 } i

W sub sensor) Service plug grip

Malfunction in generator inverter current sensor (phase Inverter with converter assembly
POATS 336 : : 5

W main sensor) Service plug grip

Malfunction in generator inverter current sensor Inverter with converter assembly
POATS 341 : :

(Performance problem or open phase W) Service plug grip

Malfunction in generator inverter current sensor (phase Inverter with converter assembly
POATS 516 : ; ;

W main and sub sensors offset) Service plug grip
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MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the generator inverter current sensor. If the hybrid vehicle control
ECU detects a fault, it will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POAT2 (INF 326/328/333/515). Phase V, sub sensor
POATS (INF 334/336/341/516): Phase W, sub sensor

Required sensors / components

Generator inverter current sensor, Generator resolver

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

MG ECU

DTC POAT2 (INF 326/328/333/519) is not detected
DTC POATS (INF 334/336/341/516) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-223

2 |REPLACE INVERTER WITH CONVERTER ASSEMBLY

L]

HINT:

If any DTCs indicating malfunctions in the current sensor
circuit are output, overcurrent to the electric vehicle fuse is
suspected. In this case, replace the electric vehicle fuse
installed on the service plug grip.

REPLACE SERVICE PLUG GRIP

3 | CONNECT SECURELY

o)

HINT:

If any DTCs indicating malfunctions in the current sensor
circuit are output, overcurrent to the electric vehicle fuse is
suspected. In this case, replace the electric vehicle fuse
installed on the service plug grip.

REPLACE SERVICE PLUG GRIP
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HV-224 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC quﬁgs' Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).
If the motor inverter overheats, or has a circuit malfunction or internal short, the inverter transmits this
information to the MFIV terminal of the MG ECU via the motor inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area

Wire hamess or connector
Hybrid vehicle transaxle assembly
Inverter with converter assembly

Moator inverter fail signal detection (overcurrent due to

POATE 113 :
system malfunction)

INSPECTION PROCEDURE
CAUTION:

Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis

POA1D (all INF codes) Hybrid Powertrain Control Module

POA1A (all INF codes) Generator Control Module

POA1B (all INF codes) Drive Motor "A" Control Module

POAT72 (all INF codes) Generator Phase V Current

POAT7S5 (all INF codes) Generator Phase W Current

POAG0 (all INF codes) Drive Motor "A" Phase V Current

POAB3 (all INF codes) Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0A4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0OA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
:3_1:7;30-566, 267, 523, 586, 505, 287, 506, 503, 279, 504, 306, 806, Drive Motor "A" Inverter Performance
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DTC No. Relevant Diagnosis
POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442 DC/DC Converter Performance
POATA-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
PO0A92-521 Hybrid Generator Performance
P0OA90-509 Drive Motor "A" Performance
HINT:

POA78-113 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

N

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

i =N

CHECK MOTOR RESOLVER (See page HV-160)

NG > Gotostep7

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION
CONDITION) (See page HV-164)

o

NG TIGHTEN TO SPECIFIED TORQUE

y

6 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y
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REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

7 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY

8 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POA78- .
DTC 121 Drive Motor "A" Inverter Performance
DESCRIPTION
For a description of the inverter, (See page HV-232).
DTC No. INF Code DTC Detection Condition Trouble Area
+« HV relay assembly
g ; z + Inverter with converter assembly
POATS 121 Motor inverter ovewolia.ge signal detection (overvoltage s Servies pilig grp
due to system malfunction) !
+«  Frame wire
«  Hybrid vehicle transaxle assembly

INSPECTION PROCEDURE
CAUTION:

Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 |CHECK DTC OUTPUT (HV)

) Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.

Result

Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POAT72 (all INF codes)

Generator Phase V Current

POATS5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAG3 (all INF codes)

Drive Motor "A” Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

P0A4B-253 Generator Position Sensor Circuit

POA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A40-500 Drive Motor "A"” Position Sensor Circuit Range / Performance
P0A41-245 Drive Motor "A" Position Sensor Circuit Low

POA78-266, 267, 523, 586, 284, 505, 287, 506, 113, 286, 503, 279,
504, 306, 806, 807, 808, 128

Drive Motor "A" Inverter Performance
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DTC No. Relevant Diagnosis
:40;\,?:285, 587, 589, 590, 553, 554, 555, 556, 172, 557, 547, 548, DCIDC Converter Performance
POATA-322, 517, 325, 518, 122, 324, 344, 809, 810, 811, 130 Generator Inverter Performance
POA92-521 Hybrid Generator Performance
P0OA90-509 Drive Motor "A" Performance
P3004-803 High Voltage Power Resource
POADB-227 Hybrid Battery Positive Contactor Control Circuit Low
POADC-226 Hybrid Battery Positive Contactor Control Circuit High
POADF-229 Hybrid Battery Negative Contactor Control Circuit Low

HINT:

POA78-121 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,

first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

4 |[CHECK GENERATOR RESOLVER (See page HV-153)

NG >

Go to step 15

5 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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6 |CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 13

7 |CHECKINVERTER WITH CONVERTER ASSEMBLY (HIGH VOLTAGE CONNECTOR
CONNECTION CONDITION)

CAUTION:
Be sure to wear insulated gloves.
(@) Check that the service plug grip is not installed.
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.
(b) Check the connection of the high voltage connector of
the inverter with converter assembly.
OK:
The connector is connected securely and there are
no contact peoblems.

NG > |CONNECT SECURELY

8 |CHECK SERVICE PLUG GRIP

CAUTION:
Be sure to wear insulated gloves.
(@) Check the connection of the service plug grip.

AT42510
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HV-230

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

OK:
Dirt or foreign objects have not entered the
connection, or there is no evidence of
contamination.

NG > |REPLACE SERVICE PLUG GRIP

9 |CHECK SERVICE PLUG GRIP

Service Plug Grip

\IE."I_HEH

(a) Measure the resistance according to the value(s) in the
table below.
Standard resistance

= Tester Connection Specified Condition
EC; @@] i” m Service plug grip terminal Below 10
f =T NG > | REPLACE SERVICE PLUG GRIP
c JRp
10 |CHECK FRAME WIRE
CAUTION:

Frame Wire (HV Relay Side)

Red Mark

Shielded Wire Ground

A13TO0TEDZ

Be sure to wear insulated gloves and protective goggles.

(a2) Check that the service plug grip is not installed.

(b) Disconnect the frame wire from the HV relay.

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
h4-1 - Body ground and shielded wire ground 10 MQ or more
h3-1 - Body ground and shielded wire ground 10 MQ) or more

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(d) Disconnect the frame wire from the high voltage
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Frame Wire

A132602E02

(e) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

h4-1 (high voltage +) - h1-1 (high voltage +) Below 1 O

h3-1 (high voltage -) - h1-2 (high voltage -) Below 1 O

NG > |REPLACE FRAME WIRE

11 |INSPECT HV RELAY ASSEMBLY (SMRB)

HV Relay Assembly

CON2 GND

® [E

A142624E01

CAUTION:

Be sure to wear insulated gloves.
(@) Check that the service plug grip is not installed.

(b) Remove the HV relay assembly from the vehicle (See

page HB-104).

(c) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

Below 1 Q)

h4-1 - s1-1 (When battery voltage (12 V) applied to terminals n3-

2 and n3-3)

(d) Measure the resistance according to the value(s) in the

table below.
Standard resistance

HB-104)

Tester Connection Specified Condition
CON2 (n3-3) - GND (n3-2) 188103210 :;éfg}to 80°C (-31to
NG > |REPLACE HV RELAY ASSEMBLY (See page

12 |INSPECT HV RELAY ASSEMBLY (SMRG)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV Relay Assembly

GND CON3

A142624E02

(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection Specified Condition
Below 102
h3-1 - t1-1 (When battery voltage applied to terminals n3-1 and
n3-2)

(c) Measure the resistance according to the value(s) in the

table below.
Standard resistance
Tester Connection Specified Condition
CON3 (n3-1) - GND (n3-2) 188103210 :;égi}to 80°C (-31 to
NG > |REPLACE HV RELAY ASSEMBLY (See page
HB-104)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

13

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)

NG > |CONNECT SECURELY

14

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

15

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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16 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-234 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P(?é;S- Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).
If an abnormal amount of current flows through the motor inverter, the MG ECU detects it and sends a

S

ignal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area

Wire hamess or connector
Hybrid vehicle transaxle assembly
Inverter with converter assembly

Abnormal motor current value detection

POAT78 128 (System malfunction)

INSPECTION PROCEDURE
CAUTION:

Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis

POA1D (all INF codes) Hybrid Powertrain Control Module

POA1A (all INF codes) Generator Control Module

POA1B (all INF codes) Drive Motor "A" Control Module

POAT72 (all INF codes) Generator Phase V Current

POAT7S5 (all INF codes) Generator Phase W Current

POAG0 (all INF codes) Drive Motor "A" Phase V Current

POAB3 (all INF codes) Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0A4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0OA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
:3_1:7;30-566, 267, 523, 586, 505, 287, 506, 503, 279, 504, 306, 806, Drive Motor "A" Inverter Performance

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

232/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-235
DTC No. Relevant Diagnosis
POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442 DC/DC Converter Performance
POATA-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
PO0A92-521 Hybrid Generator Performance
P0OA90-509 Drive Motor "A" Performance
HINT:

POA78-128 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

N

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

i =N

CHECK MOTOR RESOLVER (See page HV-160)

NG > Gotostep7

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION
CONDITION) (See page HV-164)

o

NG TIGHTEN TO SPECIFIED TORQUE

y

6 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y
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REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

7 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY

8 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-237
DTC P02A6£8- Drive Motor "A" Inverter Performance
DTC P(;:;S- Drive Motor "A" Inverter Performance

DESCRIPTION

The inverter converts high-voltage direct current from the HV battery and alternating current for MG2 and
MGH1. The inverter contains a three-phase bridge circuit, which consists of six power transistors each for
MG2 and MG1, that converts direct current to three-phase alternating current. The MG ECU controls the
actuation of the power transistors. The inverter transmits information that is necessary for effecting
control, such as the amperage and voltage, to the MG ECU.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 235/600



01.06.2021

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams
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The MG ECU uses a voltage sensor, which is built into the inverter, to detect boosted high voltage to allow
control of the voltage boost.
The inverter voltage sensor outputs voltage that varies between 0 and 5 V in accordance with the

changes in the high voltage. The higher the high voltage, the higher the output voltage, and the lower the
high voltage, the lower the output voltage.
The MG ECU monitors the inverter voltage and detects malfunctions.

DTC No. INF Code DTC Detection Condition Trouble Area
POAT7E 266 Qpen o5 short &y GhD In o anverter veltigo (ViH) Inverter with converter assembly
signal line
POATE 267 Short to +B in the inverter voltage (VH) signal line Inverter with converter assembly
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MONITOR DESCRIPTION
The MG ECU monitors the inverter voltage (VH) sensor circuit. If the MG ECU detects an open or short in
the VH sensor circuit, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
POATS (N 267) VL malfunction (5B shor)
Required sensors / components Motor inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation 1 driving cycle
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | . ‘

COMPONENT OPERATING RANGE

[ MG EcU DTC POAT78 (INF 266/267) is not detected |
INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

o)

COMPLETED
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HV-240 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA78- :
DTC 279 Drive Motor "A" Inverter Performance

DESCRIPTION
For a description of the inverter, (See page HV-232).

DTC No. INF Code DTC Detection Condition Trouble Area

POATS 579 Motor ir_werier ovgwoltage signal detection (overv_oltage Inverter with converter assembly
due to inverter with converter assembly malfunction)

MONITOR DESCRIPTION

If the motor inverter detects overvoltage, it transmits an overvoltage signal to the MG ECU. Upon
receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POATS (INF 279): OVH detection (Over high voltage malfunction)

Required sensors /| components Motor inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU

| DTC POAT78 (INF 279) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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HV-241

1 | CHECK DTC OUTPUT (HV)

Result

) Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.

Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POAT2 (all INF codes)

Generator Phase V Current

POAT7S5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

P0A51-174 Drive Motor "A" Current Sensor Circuit

PO0A4B-253 Generator Position Sensor Circuit

P0A4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POAT78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808

Drive Motor "A" Inverter Performance

PO0A94-585, 587, 589, 590, 554, 555, 556

DC/DC Converter Performance

POATA-517, 325, 518, 809, 810, 811

Generator Inverter Performance

P3004-803 High Voltage Power Resource

POADB-227 Hybrid Battery Positive Contactor Control Circuit Low
POADC-226 Hybrid Battery Positive Contactor Control Circuit High
POADF-229 Hybrid Battery Negative Contactor Control Circuit Low

HINT:
POA78-279 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

239/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams
HV-242 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA78- :
DTC 282 Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

DTC No. INF Code DTC Detection Condition

Trouble Area

POAT8 282 malfunction)

Motor inverter overvoltage signal detection (circuit

Inverter with converter assembly

MONITOR DESCRIPTION

If the motor inverter detects a circuit malfunction, it transmits a motor inverter overvoltage signal to the
MG ECU. Upon receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATS (INF 282): OWH detection (Circuit malfunction)

Required sensors /| components

Motor inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

| DTC POAT7S (INF 232) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-243

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-244 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA78- :
DTC 284 Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

If the motor inverter overheats, or has a circuit malfunction or internal short, the inverter transmits this

information to the MFIV terminal of the MG ECU via the motor inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
Inverter cooling system
Cooling fan system
POATS 284 Motor inverter fail signal detection (overheat) +«  Water pump with motor & bracket assembly

Hybnd vehicle transaxle assembly
Inverter with converter assembly
Hybrid vehicle control ECU

MONITOR DESCRIPTION

If the motor inverter overheats, it transmits an inverter fail signal to the MG ECU. Upon receiving this

signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATS (INF 284): MFIV detection (Over heat malfunction)

Required sensors / components Motor inverter

Freguency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU

DTC POA7S (INF 284) is not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-245
NOTICE:
After inspection, be sure to replace the inverter with converter assembly
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis

POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT72 (all INF codes) Generator Phase V Current
POATS5 (all INF codes) Generator Phase W Current
POAG0 (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
P0A51-174 Drive Motor "A" Current Sensor Circuit
P0A4B-253 Generator Position Sensor Circuit
P0A4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
:3::7880-266, 267, 523, 586, 505, 287, 506, 503, 279, 504, 306,806, | [ . 00wy poe
P0A94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442 DC/DC Converter Performance
POATA-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
P0A92-521 Hybrid Generator Performance
P0A90-509 Drive Motor "A" Performance

HINT:

DTC POA78-284 may be set due to a malfunction which
also causes DTCs in the table above to be set. First
troubleshoot the output DTCs in the table above. After
troubleshooting all output DTCs, be sure to replace the
inverter with converter assembly.

YES GO TO DTC CHART

2 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

B > | ADD COOLANT
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HV-246 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Cc > | CHECK FOR COOLANT LEAKS AND ADD
COOLANT

¢

3 | CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

NN

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

(&)

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG CONNECT SECURELY

y

»

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

G Go to step 16

y

-\l

CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)
(See page HV-327)

G CONNECT SECURELY

y

(o]

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG CHECK COOLING FAN SYSTEM (See page
C0-3)

y
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-247

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

—
—

CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 14

-
N

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION
CONDITION) (See page HV-164)

y

NG TIGHTEN TO SPECIFIED TORQUE

-
w

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

14

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

15

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

16

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

OK ADD COOLANT

y

P

CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

NG Go to step 19

y

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

19

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-249
POA78- .
DTC 286 Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).
If the motor inverter overheats, or has a circuit malfunction or internal short, the inverter transmits this
information to the MFIV terminal of the MG ECU via the motor inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
Inverter cooling system
Cooling fan system
POATS 286 Motor inverter fail signal detection (circuit malfunction) |+ Water pump with motor & bracket assembly

Hybrid vehicle transaxle assembly
Inverter with converter assembly
Hybrid vehicle control ECU

MONITOR DESCRIPTION

If the motor inverter detects a circuit malfunction, it transmits a motor inverter fail signal to the MG ECU.
Upon receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATE (INF 286): MFIV detection (Circuit malfunction)

Required sensors / components Motor inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately

Sequence of operation None
TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU

DTC POATS (INF 286) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.
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HV-250 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
NOTICE:

After inspection, be sure to replace the inverter with converter assembly.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC QUTPUT (HV)

9]

——
o Q
S e e

Result:

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

P0OA4B-253 Generator Position Sensor Circuit

POA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

306, 806, 807, 808, 128

POA78-266, 267, 523, 586, 284, 505, 287, 506, 113, 503, 279, 504,

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442

DCI/DC Converter Performance

POATA-322, 517, 325, 518, 122, 344, 809, 810, 811, 130

Generator Inverter Performance

POA92-521

Hybrid Generator Performance

POA90-509

Drive Motor "A" Performance

HINT:

DTC POA78-286 may be set due to a malfunction which

also causes DTCs in the table above to be set. First

troubleshoot the output DTCs in the table above. After
troubleshooting all output DTCs, be sure to replace the

inverter with converter assembly.

YES

GO TO DTC CHART

2 |CHECK QUANTITY OF HV COOLANT (See page HV-325)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-251
C > | CHECK FOR COOLANT LEAKS AND ADD
COOLANT

¢

3 | CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

i

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

o

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY) (See page HV-326)

NG CONNECT SECURELY

y

o

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

NG Go to step 16

y

~l

CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)
(See page HV-327)

G CONNECT SECURELY

y

co

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

y

NG CHECK COOLING FAN SYSTEM (See page
C0-3)
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CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

ASSEMBLY) (See page HV-79)
NG > |CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

—3
—

CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 14

-
N

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION
CONDITION) (See page HV-164)

Z
<

y

NG TIGHTEN TO SPECIFIED TORQUE

-
w

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

14

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-253

15

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

16

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

OK ADD COOLANT

y

)

CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

NG Go to step 19

y

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

19

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY
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HV-254 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA78- :
DTC 287 Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

If the motor inverter overheats, or has a circuit malfunction or internal short, the inverter transmits this

information to the MFIV terminal of the MG ECU via the motor inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
POATS 287 Motor inverter fail signal de_teotlon (overcurrent due to Inverter with converter assembly
inverter assembly malfunction)

MONITOR DESCRIPTION

If excessive amperage flows through the motor inverter due to an internal short, the motor inverter will
transmit an inverter fail signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control ECU

will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATS (INF 287): MFIV detection (Load short circuit)

Required sensors / components Motor inverter

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation Immediately
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

DTC POATS (INF 287) is not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.
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P311 HYBRID VEHICLE CONTROL -

HYBRID CONTROL SYSTEM

HV-255

CHECK DTC OUTPUT (HV)

Result

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes) Gen

erator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POAT2 (all INF codes)

Generator Phase V Current

POAT7S5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

P0A51-174 Drive Motor "A" Current Sensor Circuit

PO0A4B-253 Generator Position Sensor Circuit

P0A4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POAT78-266, 267, 523, 586

Drive Motor "A" Inverter Performance

PO0A94-585, 587, 589, 590

DC/DC Converter Performance

HINT:

POA78-287 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.

Then, perform a test to attempt to reproduce the

problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-256 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA78- :
DTC 306 Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

The MG ECU controls motor torque according to driving conditions.

DTC No. INF Code DTC Detection Condition Trouble Area
POATS 306 Motor torque execution monitoring malfunction Hynnd Ve*_"de o
Inverter with converter assembly

MONITOR DESCRIPTION

If the difference between the requested MG2 torque and the actual MG2 torque exceeds a predetermined

value, the MG ECU determines that there is a malfunction in the execution or monitoring of the MG2
torque. Then, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POAT78 (INF 306): Discrepancy between motor monitored torque and
commanded torque

Required sensors / components

Motor inverter

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

Immediately

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

‘ DTC POA78 (INF 306) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-257
1 |CHECK DTC OUTPUT (HV)
(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU /DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT2 (all INF codes) Generator Phase V Current
POATS5 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
P0A51-174 Drive Motor "A" Current Sensor Circuit
PO0A4B-253 Generator Position Sensor Circuit
P0A4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
:3;?880-266, 267, 510, 523, 586, 505, 287, 506, 503, 279, 504,806, | [ b b e
POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549 DC/DC Converter Performance
POATA-517, 522, 325, 518, 809, 810, 811 Generator Inverter Performance
POAAGB (all INF codes) Hybrid Battery Voltage System Isolation Fault
P3004-132 Power Cable Malfunction
P3233-750 Short to B+ in Blocking of HV Gate Connection

HINT:

POA78-306 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.

Then, perform a test to attempt to reproduce the

problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY
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HV-258

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

CONDITION) (See page HV-164)

3 |CHECKINVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION

NG

y

TIGHTEN TO SPECIFIED TORQUE

4 [CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

OK

y

)

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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POA78- .
DTC 503 Drive Motor "A" Inverter Performance
POA78- :
DTC 504 Drive Motor "A" Inverter Performance
DESCRIPTION
For a description of the inverter, (See page HV-232).
DTC No. INF Code DTC Detection Condition Trouble Area
: : : Wire harness or connector
POATE 503 gﬁg?g'?:g?é%f{;;ﬁggﬁ osr:gnaJ delechon (overvoiinge Inverter with converter assembly
b ) Hybrid vehicle transaxle assembly
" y < Wire harness or connector
Motor inverter overvoltage signal detection (overvoltage 2
ST 04 due to hybrid vehicle transaxle assembly malfunction) |r‘IVBT_1€t’WIt.h CIWeLter assemly
Hybrid vehicle transaxle assembly

MONITOR DESCRIPTION

If the motor inverter detects overvoltage, it transmits an overvoltage signal to the MG ECU. Upon

receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATSE (INF 503/504): OVH detection (Over high voltage malfunction)

Required sensors / components

Motor inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Seqguence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

‘ MG ECU

[ DTC POAT7S (INF 503/504) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC QUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT72 (all INF codes) Generator Phase V Current
POAT7S (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
P0OA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808 Drive Motor "A" Inverter Performance
POA94-585, 587, 589, 590, 554, 555, 556 DC/DC Converter Performance
POAT7A-517, 325, 518, 809, 810, 811 Generator Inverter Performance
P3004-803 High Voltage Power Resource
POADB-227 Hybrid Battery Positive Contactor Control Circuit Low
POADC-226 Hybrid Battery Positive Contactor Control Circuit High
POADF-229 Hybrid Battery Negative Contactor Control Circuit Low
HINT:
POA78-503 or 504 may be set due to a malfunction
which also causes DTCs in the table above to be set. In
this case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-261

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

CHECK MOTOR RESOLVER (See page HV-160)

oK > Gotostep 7

¢

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVRTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-262 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

8 |CHECK GENERATOR RESOLVER (See page HV-153)

OK > [REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

G

9 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

10 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-263
DTC P();(*;;S- Drive Motor "A" Inverter Performance
DTC P%‘:gs- Drive Motor "A" Inverter Performance

DESCRIPTION

For a description of the inverter, (See page HV-232).

If an abnormal amount of current flows through the motor inverter, the MG ECU detects it and sends a
signal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector

Motor inverter fail signal detection (overcurrent due to

POATE 505 MG ECU malfunction) Hybrid vehlcle transaxle assembly
Inverter with converter assembly
. L ) Wire harness or connector
POATS 506 Motor inverter fail signal detection (overcurrent due to Hybrid vehicle transaxie assembly

hybrid vehicle transaxle assembly malfunction)

Inverter with converter assembly

MONITOR DESCRIPTION

The MG ECU monitors the motor inverter electric current. If the current exceeds the threshold for a
specified period of time, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POATS (INF 505/506): MFIV detection (Load short circuit)
Required sensors / components Motor inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU | DTC POAT7E (INF 505/506) is not detected
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

Result

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POAT7S5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0OA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

POA41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POA78-266, 267, 523, 586

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590

DC/DC Converter Performance

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

HINT:
POA78-505 or 506 may be set due to a malfunction

which also causes DTCs in the table above to be set. In
this case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the

problems, and check that no DTCs are output.

YES

GO TO DTC CHART

262/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-265

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

4 |CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 5

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

5 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY

6 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-266 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P05?(7)8- Drive Motor "A" Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

Upon receiving a motor gate shutdown signal from the MG ECU, the inverter forcibly stops MG2 by
turning off all power transistors that are actuating MG2.

The MG ECU monitors the motor gate shutdown signal line and detects malfunctions.

DTC No. INF Code DTC Detection Condition Trouble Area
POAT7E 510 Motor inverter gate malfunction Inverter with converter assembly
HINT:

« IfDTC POA78-510 is output, the hybrid system cannot be restarted until the DTC is cleared.
+ [f the malfunction is not reproduced, leave the vehicle for 1 minute with the shift lever in the N position
in order to easily reproduce the malfunction.

MONITOR DESCRIPTION

The MG ECU monitors the current that flows in MGZ2. If the current flows in MG2 while the vehicle is
stationary with the power switch on (IG) or the shift lever in the N position, the MG ECU will detect a
malfunction. The hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POATS (INF 510): Malfunction of inverter gate shutdown circuit
Required sensors / components Motaor inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's inteliectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

[ MG ECU [ DTC POATS (INF 510) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-267

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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POA78- :
DTC 523 Drive Motor "A" Inverter Performance

DESCRIPTION
Refer to the circuit description for DTC POA78-266 (See page HV-232).

DTC No. INF Code DTC Detection Condition Trouble Area

POATS 523 Inverter voltage (VH) sensor offset malfunction Inverter with converter assembly

HINT:

Turning the power switch off causes the voltage in the inverter to discharge. The inverter voltage is almost
0 V after discharge. The DTC will be stored if the inverter valtage is more than the specified value after

discharge.

ON

| oFF

VH

===~ Abnormal

" Normal

During Discharge

A111758E02

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the inverter voltage (VH) sensor signal. If the hybrid vehicle
control ECU detects a fault in the sensor signal, the hybrid vehicle control ECU interprets this as a VH
sensor failure. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATS (INF 523): Voltage (VH) sensor deviation

Required sensors / components

Motaor inverter

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

Immediately

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-269

COMPONENT OPERATING RANGE

| MG ECU

DTC POATS (INF 523) is not detected ‘

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT

a) Connect the intelligent tester to the DLC3.

b) Turn the power switch on (1G).

c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis
POAE2-773, 161 SMRP
POAE0-228 SMRG
POADC-226 SMRB

659, 661, POA78-266, 267, POA94-442

POA1A-156, 658, 151, 155, POA1B-511, 164, 163, 512, 193, 786, 788,

VH sensor circuit

POA1A-200, 791, 792, 793, POA1B-192, 168, 794, 795, 796, POA3F-
243, POA41-245, POA40-500, POA4B-253, POA4C-513, POA4D-255

MG resolver circuit

YES GO TO DTC CHART

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-270 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P05A8;8' Drive Motor "A" Inverter Performance

DESCRIPTION
Refer to the circuit description for DTC POA78-266 (See page HV-232).

DTC No. INF Code DTC Detection Condition Trouble Area

POATS 586 Inverter voltage (VH) sensor performance problem Inverter with converter assembly

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the inverter voltage (VH) sensor signal. If the hybrid vehicle
control ECU detects a fault in the sensor signal, the hybrid vehicle control ECU interprets this as a VH
sensor failure. The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POATS (INF 586): Voltage (VH) sensor deviation
Required sensors / components Motor inverter
Freguency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU DTC POATS (INF 586) is not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 | CHECK DTC OUTPUT (HV)

Result

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1A, POA1B

MG ECU circuit malfunction

POA1D

Hybrid vehicle control ECU circuit malfunction

YES GO TO DTC CHART

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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DTC P%%ES' Drive Motor "A" Inverter Performance
DTC P(;AOES- Drive Motor "A" Inverter Performance

DESCRIPTION

For a description of the inverter, (See page HV-232).

If an abnormal amount of current flows through the motor inverter, the MG ECU detects it and sends a
signal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area
Abnormal motor current value detection WS TRRTIR SN SOOI
POATS 806 ) Hybrid vehicle transaxle assembly
(MG ECU malfunction) i
Inverter with caonverter assembly
Abnormal motor current value detection Wiee hamness-orconnector
POATS 808 ; : Hybrid vehicle transaxle assembly
(Hybrid vehicle transaxle assembly malfunction) .
Inverter with converter assembly

MONITOR DESCRIPTION

The MG ECU monitors the motor inverter electric current. If the current exceeds the threshold for a
specified period of time, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA78 (INF 806/808): Motor inverter abnormal current

Required sensors / components

Motor inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's inteliectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

| DTC POATS (INF 806/808) is not detected
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INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT72 (all INF codes) Generator Phase V Current
POATS5 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range [ Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586 Drive Motor "A" Inverter Performance
P0A94-585, 587, 589, 590 DC/DC Converter Performance
HINT:
POA78-806 or 808 may be set due to a malfunction
which also causes DTCs in the table above to be set. In
this case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART
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2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

4 |CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 5

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

5 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY

6 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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POA78- ]
DTC 307 Drive Motor "A" Inverter Performance

DESCRIPTION

For a description of the inverter, (See page HV-232).

If an abnormal amount of current flows through the motor inverter, the MG ECU detects it and sends a
signal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area
Abnormal motor current value detection +  Wire harmess or connector
POATS 807 5 :
(Inverter malfunction) + Inverter with converter assembly

MONITOR DESCRIPTION
The MG ECU monitors the motor inverter electric current. If the current exceeds the threshold for a
specified period of time, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POAT8 (INF 807): Motor Inverter Abnormal Current
Required sensors / components Motor inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation Naone

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | = ‘

COMPONENT OPERATING RANGE

| MG ECU | DTC POAT78 (INF 807) is not detected \

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 | CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POA72 (all INF codes) Generator Phase V Current
POAT75 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A"” Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
P0OA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586 Drive Motor "A" Inverter Performance
POA94-585, 587, 589, 590 DC/DC Converter Performance
HINT:
POA78-807 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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POA7A-
DTC 122 Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).
If the generator inverter circuit is opened or shorted, or if the circuit overheats, the information is
transmitted from the inverter to the GFIV terminal of the MG ECU via the generator inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
Fuel level
- v, 3 Hybrid vehicle transaxle assembly
POATA 192 Generator inverter fail signal detection (overcurrent due e ——

to system malfunction)

Inverter with converter assembly
Wire harness or connector

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 |CHECK DTC OUTPUT (HV)

Result

a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POAT75 (all INF codes)

Generator Phase W Current

POAGBO (all INF codes)

Drive Motor "A" Phase V Current

POAG3 (all INF codes)

Drive Motor "A"” Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

P0A4B-253 Generator Position Sensor Circuit

POA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
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DTC No. Relevant Diagnosis
POA78-266, 267, 523, 586, 505, 287, 506, 503, 279, 504, 306, 806, Drive Motor "A” Inverter Performance
807, 808
P0OA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442 DC/DC Converter Performance
POATA-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
P0OA92-521 Hybrid Generator Performance
POAS0-509 Drive Motor "A" Performance
HINT:

POA7A-122 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

2 |CHECK AMOUNT OF GASOLINE

(2) Turn the power switch on (IG).
(b) Check the amount of fuel by referring to the fuel gauge in
the meter.
OK:
Proper amount of fuel is in the tank.

NG > |REFUEL VEHICLE

3 |CHECK ENGINE START

(a) Turn the power switch on (READY).
(b) Check if the engine starts.
HINT:
Depressing the accelerator pedal with the shift lever in
the P position will cause the engine to start.
OK:
The engine starts.

OK > Go to step 6

e

4 [INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION)

(a) Turn the power switch off, move the shift lever to the P
position, and lift up the vehicle.

(b) Turn the crankshaft pulley using hand tools to check if
the crankshaft pulley can rotate.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 276/600



01.06.2021

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-279

e )

CAUTION:
Do not turn the power switch on (READY) while
performing this inspection. Be sure to turn the
power switch off before performing this inspection,
to prevent the engine from starting.
OK:

The crankshaft pulley rotates.

OK > Go to step 6

5 |INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION)

C

(@) Lower the vehicle.
(b) Turn the power switch off, move the shift lever to the N

(c)

position, and lift up the vehicle.
Turn the crankshaft pulley using hand tools to check if
the crankshaft pulley can rotate.
CAUTION:
Do not turn the power switch on (READY) while
performing this inspection. Be sure to turn the
power switch off before performing this inspection,
to prevent the engine from starting.
OK:

The crankshaft pulley rotates.

OK > |REPLACE HYBRID VEHICLE TRANSAXLE

ASSEMBLY (See page HX-10)

REPAIR OR REPLACE ENGINE ASSEMBLY

6 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

7 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)
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CHECK GENERATOR RESOLVER (See page HV-153)

NG > Go to step 11

9

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

NG TIGHTEN TO SPECIFIED TORQUE

y

10

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

"HV]IEE

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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POA7A-
DTC 130 Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

If an abnormal amount of current flows through the generator inverter, the MG ECU detects it and sends a
signal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area
Fuel level
Hybrid vehicle transaxle assembly
POATA 130 Abnormal generator current value detection (System) Engine assembly

Inverter with converter assembly
Wire harness or connector

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

) Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.

Result

Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POAT75 (all INF codes)

Generator Phase W Current

POAGBO (all INF codes)

Drive Motor "A" Phase V Current

POAG3 (all INF codes)

Drive Motor "A"” Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

P0A4B-253 Generator Position Sensor Circuit

POA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
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DTC No. Relevant Diagnosis
POAT78-266, 267, 523, 586, 505, 287, 506, 503, 279, 504, 306, 806, Drive Motor "A” Inverter Performance
807, 808
POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442 DCI/DC Converter Performance
POATA-517, 325, 518, 344, 809, 810, 811 Generator Inverter Performance
P0OA92-521 Hybrid Generator Performance
POA90-509 Drive Motor "A" Performance
HINT:

POA7A-130 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

N

CHECK AMOUNT OF GASOLINE (See page HV-278)

N REFUEL VEHICLE

y

3 |CHECK ENGINE START (See page HV-278)

Go to step 6

Z
<
6

¢

4 [INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)

;

Go to step 6

¢

5 |INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)

REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

;

¢

REPAIR OR REPLACE ENGINE ASSEMBLY
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6 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

7 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

co

CHECK GENERATOR RESOLVER (See page HV-153)

NG > Go to step 11

w0

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

y

NG TIGHTEN TO SPECIFIED TORQUE

-
o

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

11 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY
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12

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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POA7A-
DTC 329 Generator Inverter Performance

DESCRIPTION

For a description of the inverter, (See page HV-232).
If the generator inverter circuit is opened or shorted, or if the circuit overheats, the information is
transmitted from the inverter to the GFIV terminal of the MG ECU via the generator inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area

Inverter cooling system

Water pump with motor & bracket assembly
Hybrid vehicle transaxle assembly

Inverter with converter assembly

Engine assembly

Fuel level

Coaling fan system

Hybrid vehicle control ECU

POATA 322 Generator inverter fail signal detection (overheating)

MONITOR DESCRIPTION
If the generator inverter averheats, it transmits an inverter fail signal to the MG ECU. Upon receiving this
signal, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POATA (INF 322): GFIV detection (Overheat malfunction)
Required sensors / components Generator inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU DTC POATA (INF 322) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.
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NOTICE:

After inspection, be sure to replace the inverter with converter assembly.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC QUTPUT (HV)

Result

9]

——
o Q
S e e

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit
P0OA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

807, 808

POA78-266, 267, 523, 586, 505, 287, 506, 503, 279, 504, 306, 806,

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442

DCI/DC Converter Performance

POA7A-517, 325, 518, 344, 809, 810, 811

Generator Inverter Performance

POA92-521

Hybrid Generator Performance

POA90-509

Drive Motor "A" Performance

HINT:

DTC POA7A-322 may be set due to a malfunction which
also causes DTCs in the table above to be set. First
troubleshoot the output DTCs in the table above. After
troubleshooting all output DTCs, be sure to replace the
inverter with converter assembly.

YES

GO TO DTC CHART

CHECK AMOUNT OF GASOLINE (See page HV-278)
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-287
3 |CHECK ENGINE START (See page HV-278)
OK > Go to step 6
4 |INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)
OK > Go to step 6
5 |[INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)
OK > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

¢

REPAIR OR REPLACE ENGINE ASSEMBLY

6 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

ADD COOLANT

8 >
c > | CHECK FOR COOLANT LEAKS AND ADD

COOLANT

¢

7 | CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

8 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > [CONNECT SECURELY
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HV-288 P311 HYBRID VEHICLE CONTROL —

HYBRID CONTROL SYSTEM

9 |CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG

y

CONNECT SECURELY

-
o

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

G

y

Go to step 20

—3
—

(See page HV-327)

CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

G

y

CONNECT SECURELY

-
N

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG

y

CHECK COOLING FAN SYSTEM (See page
C0-3)

Z
<

-
w

ASSEMBLY CONNECTOR) (See page HV-79)

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG >

CONNECT SECURELY

14 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

15 |CHECK GENERATOR RESOLVER (See page

HV-153)

NG >

Go to step 18
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-289

16 |CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

17 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG TIGHTEN TO SPECIFIED TORQUE

y

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

18 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

19 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

20 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

e J

21 |CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

OK ADD COOLANT

y

y

NG Go to step 23

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 287/600



01.06.2021

HV-290

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

22

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

23

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY
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POA7A-
DTC 324 Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

If the generator inverter circuit is opened or shorted, or if the circuit overheats, the information is
transmitted from the inverter to the GFIV terminal of the MG ECU via the generator inverter fail signal line.

malfunction)

DTC No. INF Code DTC Detection Condition Trouble Area
Inverter cooling system
Water pump with motor & bracket assembly
Hybrid vehicle transaxle assembly
POATA 394 Generator inverter fail signal detection (circuit Inverter with converter assembly

Engine assembly

Fuel level

Coaling fan system

Hybrid vehicle control ECU

MONITOR DESCRIPTION

If the generator inverter detects a circuit malfunction,

it will transmit a generator inverter fail signal to the

MG ECU. Upon receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATA (INF 324): GFIV detection (Circuit malfunction)

Required sensors / components

Generator inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Seqguence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

DTC POATA (INF 324) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
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NOTICE:

After inspection, be sure to replace the inverter with converter assembly.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (HV)
(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit
P0OA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

306, 806, 807, 808, 128

POA78-266, 267, 523, 586, 284, 505, 287, 506, 113, 503, 279, 504,

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442

DCI/DC Converter Performance

POATA-322, 517, 325, 518, 122, 344, 809, 810, 811, 130

Generator Inverter Performance

POA92-521

Hybrid Generator Performance

POA90-509

Drive Motor "A" Performance

HINT:

DTC POA7A-324 may be set due to a malfunction which
also causes DTCs in the table above to be set. First
troubleshoot the output DTCs in the table above. After
troubleshooting all output DTCs, be sure to replace the
inverter with converter assembly.

YES

GO TO DTC CHART

CHECK AMOUNT OF GASOLINE (See page HV-278)

N
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-293
3 |CHECK ENGINE START (See page HV-278)
OK > Go to step 6
4 |INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)
OK > Go to step 6
5 |[INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)
OK > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

¢

REPAIR OR REPLACE ENGINE ASSEMBLY

6 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

ADD COOLANT

8 >
c > | CHECK FOR COOLANT LEAKS AND ADD

COOLANT

¢

7 | CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

8 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > [CONNECT SECURELY
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HV-294 P311 HYBRID VEHICLE CONTROL —

HYBRID CONTROL SYSTEM

9 |CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG

y

CONNECT SECURELY

-
o

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

G

y

Go to step 20

—3
—

(See page HV-327)

CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

G

y

CONNECT SECURELY

-
N

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG

y

CHECK COOLING FAN SYSTEM (See page
C0-3)

Z
<

-
w

ASSEMBLY CONNECTOR) (See page HV-79)

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG >

CONNECT SECURELY

14 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

15 |CHECK GENERATOR RESOLVER (See page

HV-153)

NG >

Go to step 18
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-295

16 |CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

17 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG TIGHTEN TO SPECIFIED TORQUE

y

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

18 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

19 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

20 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

e J

21 |CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

OK ADD COOLANT

y

y

NG Go to step 23
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22

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

23

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-297
POA7A-
DTC 325 Generator Inverter Performance

DESCRIPTION

For a description of the inverter, (See page HV-232).
If the generator inverter circuit is opened or shorted, or if the circuit overheats, the information is
transmitted from the inverter to the GFIV terminal of the MG ECU via the generator inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area

Generator inverter fail signal detection (overcurrent due

- : Inverter with converter assembl
to inverter assembly malfunction) y

POATA 325

MONITOR DESCRIPTION

If excessive amperage flows through the generator inverter due to an internal short, the generator inverter
will transmit an inverter fail signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control
ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POATA (INF 325): GFIV detection (Load short circuit)
Required sensors / components Generator inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU DTC POATA (INF 325) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 |CHECK DTC OUTPUT (HV)
(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POA72 (all INF codes) Generator Phase V Current
POAT75 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A"” Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
P0OA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586 Drive Motor "A" Inverter Performance
POA94-585, 587, 589, 590 DC/DC Converter Performance
HINT:
POA7A-325 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART

2

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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POA7A-
DTC 344 Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).
The MG ECU controls generator torque according to driving conditions.

DTC No. INF Code DTC Detection Condition Trouble Area
POATA 344 Generator torque execution monitoring malfunction Hybi Vehlde likitiia assumbly
Inverter with converter assembly

MONITOR DESCRIPTION
If the difference between the requested MG1 torque and the actual MG1 torque exceeds a predetermined
value, the MG ECU determines that there is a malfunction in the execution or monitoring of the MG1
torque. Then, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POATA (INF 344): Discrepancy between generator monitored torque
and commanded torque

Required sensars / components Generator inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately

Seqguence of operation None
TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU

l DTC POATA (INF 344) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.
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1 | CHECK DTC OUTPUT (HV)

Result

—_—
O Q
S e St

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0OA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

807, 808

POA78-266, 267, 510, 523, 586, 505, 287, 506, 503, 279, 504, 806,

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549

DC/DC Converter Performance

POA7A-517, 522, 325, 518, 809, 810, 811

Generator Inverter Performance

POAAG (all INF codes)

Hybrid Battery Voltage System Isolation Fault

P3004-132

Power Cable Malfunction

P3233-750

Short to B+ in Blocking of HV Gate Connection

HINT:

POA7A-344 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-301

3 | CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

4 [CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG TIGHTEN TO SPECIFIED TORQUE

y

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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DTC POQ;A- Generator Inverter Performance
DTC PO;:?BA- Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

If the generator inverter circuit is opened or shorted, or if the circuit overheats, the information is

transmitted from the inverter to the GFIV terminal of the MG ECU via the generator inverter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
Generator inverter fail signal detection (overcurrent due WS TRRTIR SN SOOI
POATA 517 . g Hybrid vehicle transaxle assembly
to MG ECU malfunction) i
Inverter with caonverter assembly
. . . Wire hamess or connector
POATA 518 Genere_ltorm\{erterfa:[ signal detection (overcu_rrent due Hybrid vehicle transaxle assembly
to hybrid vehicle transaxle assembly malfunction) .
Inverter with converter assembly

MONITOR DESCRIPTION
If excessive amperage flows through the generator inverter due to an internal short, the generator inverter
will transmit an inverter fail signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control

ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATA (INF 517/518) GFIV detection (Load short circuit)

Generator inverter

Required sensors / components

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

| DTC POATA (INF 517/518) is not detected

WIRING DIAGRAM
Refer to wiring diagram for POA1A-200 (See page HV-146).
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HV-303

P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT72 (all INF codes) Generator Phase V Current
POATS5 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range [ Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586 Drive Motor "A" Inverter Performance
P0A94-585, 587, 589, 590 DC/DC Converter Performance
HINT:
POA7A-517 or 518 may be set due to a malfunction
which also causes DTCs in the table above to be set. In
this case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART
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HV-304 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

NN

CHECK GENERATOR RESOLVER (See page HV-153)

NG > |REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

($)]

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

6 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-305
POA7A-
DTC 529 Generator Inverter Performance

DESCRIPTION

For a description of the inverter, (See page HV-232).

If the inverter receives a generator gate shutdown signal from the MG ECU, it will turn all power
transistors off which are activating the generator to forcibly stop generator operation. The MG ECU
monitors the generator gate shutdown signal line and detects malfunctions.

DTC No. INF Code DTC Detection Condition Trouble Area
POATA 522 Generator inverter gate malfunction Inverter with converter assembly
HINT:

« IfDTC POA7A-522 is output, the hybrid system cannot be restarted until the DTC is cleared.
» [f the malfunction is not reproduced, leave the vehicle for 1 minute with the shift lever in the N position
in order to easily reproduce the malfunction.

MONITOR DESCRIPTION

The MG ECU monitors the current that flows in MG1. If current flows in MG1 while the vehicle is stationary
with the power switch on (1G) or the shift lever in the N position, the MG ECU will detect a malfunction.
The hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs POATA (INF 522): Malfunction of Inverter gate shut down circuit

Required sensors / componenis Generator inverter

Frequency of operation Continuous

Duration TMC's intellectual property

MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU | DTC POATA (INF 522) is not detected \

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
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HV-306 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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DTC PO&\}?QA- Generator Inverter Performance
DTC PO;:?IA- Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).

If an abnormal amount of current flows through the generator inverter, the MG ECU detects it and sends a
signal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area
y Wire harness or connector
POATA 800 Abnormg{ generator current value detection (MG ECU Hybrid vehicle transaxle assembly
malfunction) _
Inverter with converter assembly
) ) Wire harness or connector
POATA 811 Abn_on‘na] generator current value de_tectron (hybrid Hybrid vehicle transaxie assembly
vehicle transaxle assembly malfunction) .
Inverter with converter assembly

MONITOR DESCRIPTION
If the MG ECU detects that the generator inverter current exceeds the threshold level for a period of time,
the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POATA (INF 809/811): Generator inverter abnormal current

Required sensors / componenis

Generator inverter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

| DTC POATA (INF 809/611) is not detected
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INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU /DTC INFO / CURRENT CODES.

Result

Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POAT7S5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0OA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

POA41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POA78-266, 267, 523, 586

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590

DC/DC Converter Performance

HINT:

POA7A-809 or 811 may be set due to a malfunction
which also causes DTCs in the table above to be set. In
this case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-309
2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY
3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
4 |CHECK GENERATOR RESOLVER (See page HV-153)
OK > [REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

¢

5 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

6 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-310 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC PO;:EA- Generator Inverter Performance
DESCRIPTION

For a description of the inverter, (See page HV-232).
If an abnormal amount of current flows through the generator inverter, the MG ECU detects it and sends a
signal to inform the hybrid vehicle control ECU of the malfunction.

DTC No. INF Code DTC Detection Condition Trouble Area

Abnormal generator current value detection (inverter

POATA 810 Inverter with converter assembly

malfunction)

MONITOR DESCRIPTION

If the MG ECU detects that the generator inverter current exceeds the threshold level for a period of time,
the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POATA (INF 810): Generator inverter abnormal current
Required sensors / components Generator inverter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation Naone

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | = |

COMPONENT OPERATING RANGE

| MG ECU | DTC POAT7A (INF 810) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-311

1 | CHECK DTC OUTPUT (HV)

Result

Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).

Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POAT2 (all INF codes)

Generator Phase V Current

POAT7S5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

P0A51-174 Drive Motor "A" Current Sensor Circuit

PO0A4B-253 Generator Position Sensor Circuit

P0A4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POAT78-266, 267, 523, 586

Drive Motor "A" Inverter Performance

PO0A94-585, 587, 589, 590

DC/DC Converter Performance

HINT:

POA7A-810 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,

first troubleshoot the output DTCs in the table above.

Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-312 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P02A5§I)0- Drive Motor "A" Performance
DESCRIPTION

When three-phase alternating current flows through the three-phase windings of the stator coil, a rotating
magnetic field is generated in MG2. The system controls the rotation of the magnetic field in accordance
with the rotating position and speed of the rotor. As a result, the permanent magnets provided in the rotor
are pulled in the direction of rotation, generating torque. The generated torque is almost proportional to
the amount of current. The system controls MG2 speed by regulating the frequency of the alternating
current. Furthermore, the system properly controls the rotating magnetic field and the angle of the rotor
magnets in order to generate high torque in an efficient manner, even at high speeds.

U Phase *

Stator Coil

Rotor

Rotating Magnetic Field

Reaction

-af— : from inverter

\ Phase
/ ] # : wired in motor
Attraction

AQ93TZEEDZ

DTC No. INF Code DTC Detection Condition Trouble Area

IMiotor magnetic force deterioration or same phase short

POAS0 251 Hybrid vehicle transaxle assembly

circuit

SYSTEM DESCRIPTION

The MG ECU monitors MG2. If the MG ECU detects a reduction in the magnetic force of MG2 or an in-
phase short, it interprets this as an MG2 failure. The hybrid vehicle control ECU will illuminate the MIL and
seta DTC.

MONITOR STRATEGY
Related DTCs gir}::;)t{) (INF 251): Magnetic force deterioration / same phase short
Required sensors / components Hybrid vehicle motor, inverter, motor resolver
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-313

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU DTC POASO (INF 251) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result

DTC No. Relevant Diagnosis
POA1A (all INF codes), POA1B (all INF codes)
POA1D (all INF codes)
POA3F-243, POA40-500, POA41-245
P0A4B-253, POA4C-513, POA4D-255
POA51-174
POAGO (all INF codes), POAGE3 (all INF codes)

MG ECU circuit malfunction

HV ECU circuit malfunction

Motor resolver circuit

Generator resolver circuit
MG ECU circuit malfunction

Motor current sensor circuit

POAT72 (all INF codes), POA75 (all INF codes)

Generator current sensor circuit

POA78-306, 510, 586, 266, 267, 523

Motor inverter malfunction

POAT7A-344, 522

Generator inverter malfunction

P0A90-509

Motor system malfunction

P0A92-521

Generator system malfunction

P0OA94-585, 587, 589, 590

Boost converter circuit

POAAG (all INF codes)

Hybrid Battery Voltage System Isolation Fault

P3004-132

Power Cable Malfunction

P3233-750

HV gate shutdown wiring malfunction
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HV-314 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HINT:

POAS0-251 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

2 |SIMULATION TEST

(a2) Connect the intelligent tester to the DLC3.

(b) Test-drive the vehicle at a speed of 40 km/h for
approximately 1 minute.

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC output Proceed to
POAT78-306 or POAS0-509 is output A
POA90-251 is output or no DTC is output B

A > | GO TO DTC CHART

3 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

4 |CHECKINVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION
CONDITION) (See page HV-164)

NG > |TIGHTEN TO SPECIFIED TORQUE

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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POA90- .
DTC Drive Motor "A" Performance
509
DESCRIPTION

For a description of MG2, (See page HV-307).

DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
POA90 509 Motor system malfunction Hybrid vehicle transaxle assembly
Inverter with converter assembly

MONITOR DESCRIPTION
The MG ECU monitors the MG2 system. If the MG ECU detects a malfunction of the MG2 system, the
hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POAS0 (INF 509): Motor system malfunction (No motor torque)

Required sensars / components

Hybrid vehicle motor, inverter, motor resolver

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Seqguence of operation None

TYPICAL ENABLING CONDITIONS

The manitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

| DTC POASQO (INF 509) is not detected

INSPECTION PROCEDURE

CAUTION:

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.
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1 | CHECK DTC OUTPUT (HV)

Result

—_—
O Q
S e St

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0OA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

807, 808

POA78-266, 267, 510, 523, 586, 505, 287, 506, 503, 279, 504, 806,

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549

DC/DC Converter Performance

POA7A-517, 522, 325, 518, 809, 810, 811

Generator Inverter Performance

POAAG (all INF codes)

Hybrid Battery Voltage System Isolation Fault

P3004-132

Power Cable Malfunction

P3233-750

Short to B+ in Blocking of HV Gate Connection

HINT:

POA90-509 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-317

CONDITION) (See page HV-164)

3 |CHECKINVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION

NG

y

TIGHTEN TO SPECIFIED TORQUE

4 [CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

OK

y

)

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-318 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA92- .
DTC 261 Hybrid Generator Performance

DESCRIPTION
For a description of MG1, (See page HV-307).

DTC No. INF Code DTC Detection Condition Trouble Area

POAG2 261 Genergtor.magnetic force deterioration or same phase Hybrid vehicle transaxle assemibly
short circuit

MONITOR DESCRIPTION

The MG ECU monitors MG1. If the MG ECU detects a reduction in the magnetic force of MG1 or an in-
phase short, it interprets this as an MG1 failure. The hybrid vehicle control ECU will illuminate the MIL and
seta DTC.

TYPICAL ENABLING CONDITIONS

Related DTCs POAQQ (INF 261): Magnetic force deterioration / same phase short
circuit
Required sensors / components Hybrid vehicle generator, inverter, generator resolver
Freguency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTC is not present TMC's intellectual property
Other conditions belong to TMC's intellectual property
TYPICAL MALFUNCTION THRESHOLDS
| TMC's intellectual property | -
COMPONENT OPERATING RANGE
| MG ECU DTC POA92 (INF 261) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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1 | CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1A (all INF codes), POA1B (all INF codes) MG ECU circuit malfunction
POA1D (all INF codes) HV ECU circuit malfunction
POA3F-243, POA40-500, POA41-245 Motor resolver circuit malfunction
POA4B-253, POA4C-513, POA4D-255 Generator resolver circuit malfunction
POA51-174 MG ECU circuit malfunction
POAG0 (all INF codes), POAB3 (all INF codes) Motor current sensor circuit
POAT2 (all INF codes), POA75 (all INF codes) Generator current sensor circuit
POAT8-306, 510, 586, 266, 267, 523 Motor inverter malfunction
POATA-344, 522 Generator inverter malfunction
P0A90-509 MG2 malfunction
P0A92-521 MG1 malfunction
P0A94-585, 587, 589, 590 Boost converter circuit
POAAG (all INF codes) Hybrid Battery Voltage System Isolation Fault
P3004-132 Power Cable Malfunction
P3233-750 HV gate shutdown wiring malfunction
HINT:
P0A92-261 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART

2 |SIMULATION TEST

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.

Leave the vehicle for 1 minute with the engine on (with
MG1 rotating)

HINT:

If the accelerator pedal is depressed with the shift lever
in the P position, the engine will start.

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

Result
DTC output Proceed to
POA7A-344 or POA92-521 is output A
P0A92-261 is output or no DTC is output B
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A > | GO TO DTC CHART

3

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

NG > | TIGHTEN TO SPECIFIED TORQUE

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POA92- :
DTC 521 Hybrid Generator Performance
DESCRIPTION

For a description of MG1, (See page HV-307).

DTC No. INF Code DTC Detection Condition Trouble Area
POAS2 521 Generator system malfunction iyt ver_ncle teatsiade essombly
Inverter with converter assembly

MONITOR DESCRIPTION
The MG ECU monitors the MG1 system. If the MG ECU detects a malfunction of the MG1 system, the
hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA92 (INF 521): Discrepancy between commanded and actual
voltage

Required sensors / components

Hybrid vehicle generator, inverter, generator resolver

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Seqguence of operation None

TYPICAL ENABLING CONDITIONS

The manitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

| DTC POAS2 (INF 521) is not detected

INSPECTION PROCEDURE

CAUTION:

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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1 | CHECK DTC OUTPUT (HV)

Result

—_—
O Q
S e St

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

POA4B-253 Generator Position Sensor Circuit

P0OA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

807, 808

POA78-266, 267, 510, 523, 586, 505, 287, 506, 503, 279, 504, 806,

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549

DC/DC Converter Performance

POA7A-517, 522, 325, 518, 809, 810, 811

Generator Inverter Performance

POAAG (all INF codes)

Hybrid Battery Voltage System Isolation Fault

P3004-132

Power Cable Malfunction

P3233-750

Short to B+ in Blocking of HV Gate Connection

HINT:

P0A92-521 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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CONNECT SECURELY
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HV-323

CONDITION) (See page HV-165)

3 |CHECKINVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION

NG

y

TIGHTEN TO SPECIFIED TORQUE

4 [CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

OK

y

)

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POA93- :
DTC 246 Inverter Cooling System Performance
DESCRIPTION

The inverter converts the boosted high-voltage direct-current from the HV battery into alternating current
for MG2 and MG1. The inverter generates heat during the conversion process, and this heat could
damage the inverter if a cooling system is unavailable. Therefore, similar to MG2 and MG1, the inverter is
cooled by a special cooling system consisting of an electric water pump, cooling fan, and radiator. This
cooling system is independent of the engine cooling system. The hybrid vehicle control ECU monitors the
electric water pump, cooling fan, and cooling system, and detects malfunctions.

malfunction)

DTCNo. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector
Inverter cooling system
POAG3 346 Inverter cooling system malfunction (HV coolant Water pump with motor & bracket assembly

Hybrid vehicle control ECU
Inverter with converter assembly
Cooling fan system

MONITOR DESCRIPTION

If the hybrid vehicle control ECU detects a malfunction of the electric water pump, fan or radiator, the ECU

will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POAS3 (INF 346): HV cooling water malfunction

Required sensors / components

Water pump, radiator fan, inverter, boost converter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Inverter cooling system

DTC POAS3 (INF 3486) is not detected

INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.

Result

DTC No.

Relevant Diagnosis

P0AD2-719, POAD3-720 Inverter coolant temperature circuit

YES

GO TO DTC CHART

ASSEMBLY CONNECTOR) (See page HV-79)

2 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG > |CONNECT SECURELY
3 |CHECK QUANTITY OF HV COOLANT
(@) Check for coolant leaks.

(b) Check the coolant in the water reserve tank assembly is
above the low level.

Result
Result Proceed to
Coolant leaks are not evident. The coolant level in the water reserve tank assembly is above the low level. A
Coolant leaks are not evident. The coolant level in the water reserve tank assembly is below the low level. B
Coolant leaks are evident. [

HINT:

After repairing the coolant leaks and adding coolant,

perform the WATER PUMP and COOLING FAN SPD

active tests and make sure that there are no
malfunctions.

ADD COOLANT

B >
c >

CHECK FOR COOLANT LEAKS AND ADD
COOLANT

=

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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4 |[CHECK COOLANT HOSE

(a) Check if the hoses of the cooling system are kinked or
clogged.

Water Reserve Tank Cap
Water Reverve Tank
Assembly

Water Pump with Motor

:\) & Bracket Assembly
__________IE_%.
D CORRECT THE PROBLEM

Lo ]

5 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

6 |CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR)

(a) Check the connection of the water pump with motor &
bracket assembly connector.
OK:
The connector is connected securely and there are
no contact problems.

NG > |CONNECT SECURELY
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7 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / ACTIVE TEST / WATER PUMP.

(d) Perform the WATER PUMP active test.

(e) During the WATER PUMP active test, open the water
reserve tank cap and check that there are ripples in the
coolant. Continue the active test for at least 1 minute.
Result:

There are ripples in the coolant in the water
reserve tank assembly for 1 minute.
NOTICE:
Turning the power switch off or finishing the active
test with the water reserve tank cap open will cause
the coolant to overflow. Be sure to close the water
reserve tank cap before turning the power switch off
or finishing the active test.
HINT:
The water pump motor operates even in inspection
mode.

NG > Go to step 11

8 |CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

o

(@) Check the connections of the cooling fan motor
connectors.
OK:
The connectors are connected securely and there
are no contact problems.

NG > |CONNECT SECURELY

9 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN)
Connect the intelligent tester to the DLC3.

(@)

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / ACTIVE TEST / COOLING FAN
SPD.

(d) Perform the COOLING FAN SPD active test.
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OK:
The cooling fan rotates.

NG > |CHECK COOLING FAN SYSTEM (See page

C0-3)

10 |READ VALUE OF INTELLIGENT TESTER

a
b
c
d

(@)
(b)
(c)
(d)

(€)

Stop the engine and leave the vehicle for at least 1 hour.
Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA TEST / INV COOLANT TMP,
CONVERTER TEMP, MG1 INVERT TEMP, MG2
INVERT TEMP.
Read the data list.
Result:
The displayed INV COOLANT TMP value is at least
20°C (68°F) higher than MG2 INVERT TEMP,
CONVERTER TEMP, and MG 1 INVERT TEMP.
NOTICE:
The lower limit temperature that can be displayed for
MG2 INVERT TEMP, CONVERTER TEMP, and MG1
INVERT TEMP is 15°C (59°F). The lower limit
temperature for INV COOLANT TMP is -40°C (-40°F).
The INV COOLANT TMP value displayed on the
intelligent tester may be lower than the others, but
this is not a malfunction.

NG > |REPLACE WATER PUMP WITH MOTOR &

BRACKET ASSEMBLY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

11 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.
Compress the inlet hose for the water pump with motor &
bracket assembly several times.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / ACTIVE TEST / WATER PUMP.
Perform the WATER PUMP active test.
During the WATER PUMP active test, open the water
reserve tank cap and check that there are ripples in the
coolant. Continue the active test for at least 1 minute.
Result:
There are ripples in the coolant in the water
reserve tank assembly for 1 minute.
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NOTICE:

Turning the power switch off or finishing the active

test with the water reserve tank cap open will cause

the coolant to overflow. Be sure to close the water
reserve tank cap before turning the power switch off
or finishing the active test.

HINT:

« Keep compressing the water pump inlet hose until the
coolant level in the water reserve tank assembly stops
dropping.

« The water pump motor operates even in maintenance
mode.

« After repairing the coolant leaks and adding coolant,
perform the WATER PUMP and COOLING FAN SPD
active tests and make sure that there are no
malfunctions.

OK > |ADD COOLANT

(e ]

12 |CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

(@) Disconnect the A61 hybrid vehicle control ECU
(b) Remove the INV W/P fuse from the engine room R/B No.
1
(c) Apply 12 V to terminal 2 of the socket for the fuse in the
engine room R/B No. 1 and check that the water pump HV
operates.
OK:
The water pump operates.
(d) Install the INV W/P fuse to the engine room R/B No. 1.

NG > Go to step 14

INV W/P Fuse

0000 oonoo

[— ]
PrE O
[l ]
f— e ]
=

(+) O
U0
DD&

A142583E01
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13

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU)

Water Pump with Motor & Bracket Assembly

(a) Disconnect the A65 water pump with motor & bracket

Wire Harness Side: assembly connector.

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

n ’i- I Tester Connection Specified Condition
——— IWP (A61-52) - SWP (A65-3) Below 1 Q
SWpP Standard resistance (Check for short)
Tester Connection Specified Condition
IWP (A61-52) or SWP (A65-3) - Body ground 10 kQ2 or more
Hybrid Vehicle Control ECU
— = = == NG > |REPAIR OR REPLACE HARNESS OR
T ||P CONNECTOR
o T | |k
[T
I ILIp
EEEEEEEEEE RN
B e || p
O e ||
= o =] B
IWpP

A142534E01

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

14

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT)

(a) Remove the INV W/P fuse from the engine room R/B No.

1.
(b) Measure the resistance according to the value(s) in the
table below.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Wire Harness Side:
Water Pump with Motor & Bracket Assembly Engine Room R/B No. 1
‘(—\
we
]
e
[
= [ z
= | O
Hybrid Vehicle Control ECU ==
i — =1 =xe ES= E
- (T 58U
] ] | ()
T T it |k DD
; ) =N
—— =] = in=
WP
Standard resistance (Check for open)
Tester Connection Specified Condition
IWP (A61-61) - SWP (A65-3) Below 1 Q
GND (A65-1) - Body ground Below 1 Q
Engine room R/B No. 1 INV W/P fuse terminal 2 - Below 1 0
+BWP (A65-4) =5
Standard resistance (Check for short)
Tester Connection Specified Condition
IWP (A61-52) or SWP (A65-3) - Body ground 10 kQ or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 329/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-332 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P(?I;?/‘L DC / DC Converter Performance
DESCRIPTION

For a description of the boost converter, (See page HV-336).
If the boost converter detects a circuit malfunction or overvoltage, it transmits this information to the OVL
terminal of the MG ECU via the boost converter overvoltage signal line.

DTCNo. INF Code DTC Detection Condition Trouble Area

HV relay assembly

Inverter with converter assembly
Service plug grip

Frame wire

Hybnd vehicle transaxle assembly

Boost converter overvoltage signal detection

POAS4 = (overvoltage due to system malfunction)

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POA72 (all INF codes) Generator Phase V Current
POAT5 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
P0OA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC No. Relevant Diagnosis
POA78-266, 267, 523, 586, 284, 505, 287, 506, 113, 286, 503, 279, . -
504, 306, 806, 807, 808, 128 Drive Motor "A" Inverter Performance
POA94-585, 587, 589, 590, 553, 554, 555, 556, 172, 557, 547, 548, DCIHC Convertes Perormiarge
549, 442
POATA-322, 517, 325, 518, 122, 324, 344, 809, 810, 811, 130 Generator Inverter Performance
P0A92-521 Hybrid Generator Performance
POAS0-509 Drive Motor "A" Performance
P3004-803 High Voltage Power Resource
POADB-227 Hybrid Battery Positive Contactor Control Circuit Low
POADC-226 Hybrid Battery Positive Contactor Control Circuit High
POADF-229 Hybrid Battery Negative Contactor Control Circuit Low

HINT:

POAS4-127 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

N

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

B

CHECK GENERATOR RESOLVER (See page HV-153)

NG > Go to step 15

5 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
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6 |CHECK MOTOR RESOLVER (See page HV-160)

y

N Go to step 13

-\I

CHECK INVERTER WITH CONVERTER ASSEMBLY (HIGH VOLTAGE CONNECTOR
CONNECTION CONDITION) (See page HV-229)

N CONNECT SECURELY

y

o]

CHECK SERVICE PLUG GRIP (See page HV-229)

N REPLACE SERVICE PLUG GRIP

y

(o]

CHECK SERVICE PLUG GRIP (See page HV-230)

N REPLACE SERVICE PLUG GRIP

z
<
¥

-
o

CHECK FRAME WIRE (See page HV-230)

y

N REPLACE FRAME WIRE (See page HV-579)

—
—

INSPECT HV RELAY ASSEMBLY (SMRB) (See page HV-231)

y

N REPLACE HV RELAY ASSEMBLY (See page
HB-104)

12 |INSPECT HV RELAY ASSEMBLY (SMRG) (See page HV-231)

y

N REPLACE HV RELAY ASSEMBLY (See page
HB-104)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-335

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

13 [CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)
(See page HV-160)

14 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > |CONNECT SECURELY

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

15 [CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER

CONNECTOR) (See page HV-153)

NG > | CONNECT SECURELY

16 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-336 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA94-
DTC 172 DC / DC Converter Performance
DESCRIPTION

For a description of the boost converter, (See page HV-336).

DTCNo. INF Code DTC Detection Condition Trouble Area
Fuel level
i z Wire harness or connector
POAGA 172 Boost converter fail signal detection (overcurrent due to Hiybrid vehicle transaxie assemibly

system malfunction)

Inverter with converter assembly
Engine assembly

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

()

Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d)
Result

Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAEO (all INF codes)

Drive Motor "A" Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

POAS1-174 Drive Motor "A" Current Sensor Circuit

P0A4B-253 Generator Position Sensor Circuit

P0OA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

POA41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POAT78-266, 267, 523, 586, 284, 505, 287, 506, 113, 2886, 503, 279,
504, 306, 806, 807, 808, 128

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442

DCI/DC Converter Performance
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-337
DTC No. Relevant Diagnosis
POATA-322, 517, 325, 518, 122, 324, 344, 809, 810, 811, 130 Generator Inverter Performance
P0A92-521 Hybrid Generator Performance
P0A90-509 Drive Motor "A" Performance
POAAGB-526 Hybrid Battery Voltage System Isolation Fault
POAAG-613 Hybrid Battery Voltage Isolation Sensor Circuit
HINT:

POA94-172 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case, first
troubleshoot the output DTCs in the table above. Then,
perform a test to attempt to reproduce the problems, and
check that no DTCs are output.

YES GO TO DTC CHART

N

CHECK AMOUNT OF GASOLINE (See page HV-278)

N REFUEL VEHICLE

y

3 | CHECK ENGINE START (See page HV-278)

;

Go to step 6

¢

4 [INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)

y

Go to step 6

¢

5 |INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)

N REPAIR OR REPLACE ENGINE ASSEMBLY

y

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-338 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

6 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

7 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

(o]

CHECK GENERATOR RESOLVER (See page HV-153)

NG > Go to step 15

9 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

Z
<

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

-
o

CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 17

—
—

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

NG > | TIGHTEN TO SPECIFIED TORQUE

12 |CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION
CONDITION) (See page HV-164)

NG > |TIGHTEN TO SPECIFIED TORQUE
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-339
13 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)
NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)
14 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)
NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

15 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

16 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

17 [CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

18

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-341
DTC P(:ag‘l' DC / DC Converter Performance
DESCRIPTION

The boost converter boosts the 244.8 VV DC from the HV battery to a maximum of approximately 650 V
DC. The inverter converts the voltage that has been boosted by the boost converter into alternating
current, which is used for driving MG2 and MG1. When MG1 and MG2 operate as a generator, the
alternating-current voltage from MG1 and MG2 is converted into direct-current voltage by the inverter.
Then the boost converter drops this voltage to a direct-current voltage rating of 244.8 V in order to charge
the HV battery.

Inverter with Converter Assembly

Boost Converter

Battery

]

[
\

Y

Before boosting
direct current

After boosting
direct current

After converting
alternating current

f| Motor Generator

A105188E03

The MG ECU uses a voltage sensor (VL) that is built into the boost converter to detect the high voltage
before it is boosted. It also uses a voltage sensor (VH) that is built into the inverter to detect the high

voltage after it is boosted. Based on the voltage before and after it is boosted, the hybrid vehicle control
ECU controls the operation of the boost converter to boost the voltage to the target voltage.

DTC No.

INF Code

DTC Detection Condition

Trouble Area

POAY4

442

Abnormal voltage execution value

Inverter with converter assembly

MONITOR DESCRIPTION

If the difference between the requested boost converter (inverter with converter assembly) voltage and
the actual boost converter voltage exceeds a predetermined value, the hybrid vehicle control ECU
determines that there is a malfunction of the execution or monitoring in the boost converter voltage. The
hybrid vehicle control ECU will illuminate the MIL and set a DTC.
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HV-342 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
MONITOR STRATEGY

Related DTCs

POA94 (INF 442): Discrepancy between commanded and actual

Required sensors / components

Boost converter

Frequency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

| DTC POA94 (INF 442) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (HV)

Result

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POAS1-174

Drive Motor "A" Current Sensor Circuit
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-343
DTC No. Relevant Diagnosis
P0A4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
:ga?'sz?oi(i:agﬁ?, 306, 510, 523, 586, 505, 287, 506, 503, 279, 504, Drive Motor "A" Inverter Performance
P0A94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549 DC/DC Converter Performance
POATA-517, 325, 344, 518, 522, 809, 810, 811 Generator Inverter Performance
POA92 (all INF codes) Hybrid Generator Performance
POA90 (all INF codes) Hybrid Generator Performance
POAAG (all INF codes) Hybrid Battery Voltage System Isolation Fault
P3000 (all INF codes) HV Battery Malfunction

HINT:

POAS4-442 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-=344 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC Posi?ﬁ' DC / DC Converter Performance
DTC Posﬁg‘l- DC / DC Converter Performance
DESCRIPTION

For a description of the boost converter, (See page HV-336).
If the boost converter detects a circuit malfunction or overvoltage, it transmits this information to the OVL
terminal of the MG ECU via the boost converter overvoltage signal line.

DTC No. INF Code DTC Detection Condition Trouble Area

Boost converter overvoltage signal detection o eRTIRSSHCEOMIOCoe

POAS4 547 ge sig i Inverter with converter assembly
(overvoltage due to MG ECU malfunction) ; :

Hybrid vehicle transaxle assembly

Boost converter overvoltage signal detection Wire harness or connector

POAS4 549 (overvoltage due to hybrid vehicle transaxle assembly Inverter with converter assembly
malfunction) Hybrid vehicle transaxle assembly

MONITOR DESCRIPTION
If the boost converter (inverter with converter assembly) detects an overvoltage, it transmits a boost

converter overvoltage signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control ECU
will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POAS4 (INF 547/549) OVL detection over voltage

Required sensors / components

Boost converter

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

Immediately

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Motor generator ECU

DTC POA94 (INF 547/549) is not detected
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HV-345

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT72 (all INF codes) Generator Phase V Current
POATS5 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range [ Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808 Drive Motor "A" Inverter Performance
P0A94-585, 587, 589, 590, 554, 555, 556 DC/DC Converter Performance
POATA-517, 325, 518, 809, 810, 811 Generator Inverter Performance
P3004-803 High Voltage Power Resource
POADB-227 Hybrid Battery Positive Contactor Control Circuit Low
POADC-226 Hybrid Battery Positive Contactor Control Circuit High
POADF-229 Hybrid Battery Negative Contactor Control Circuit Low
HINT:
POAS4-547 or 549 may be set due to a malfunction
which also causes DTCs in the table above to be set. In
this case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART
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HV-346 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

N

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

3 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

E-

CHECK MOTOR RESOLVER (See page HV-160)

NG > Gotostep7

5 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -

GENERATOR RESOLVER) (See page HV-152)
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

»

CHECK GENERATOR RESOLVER (See page HV-153)

NG > Go to step 8

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

7 |CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)
(See page HV-160)

OK > Go tostep 9
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-347

e J

CONNECT SECURELY
8 |CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

oK >

T

Go to step 10

CONNECT SECURELY
9 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

10

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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HV-348 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POA94-
DTC 548 DC / DC Converter Performance
DESCRIPTION

For a description of the boost converter, (See page HV-336).

If the boost converter detects a circuit malfunction or overvoltage, it transmits this information to the OVL

terminal of the MG ECU via the boost converter overvoltage signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
POAS4 548 Hepst converies ove.rvoltage gl dt_etectlon Inverter with converter assembly
(overvoltage due to inverter malfunction)

MONITOR DESCRIPTION

If the boost converter (inverter with converter assembly) detects an overvoltage, it transmits a boost
converter overvoltage signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control ECU

will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POAS4 (INF 548): OVL detection over voltage

Required sensors / components Boost converter

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation Immediately
Sequence of operation None
TYPICAL ENABLING CONDITIONS
The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

DTC POAS4 (INF 548) is not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.
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HV-349

1 | CHECK DTC OUTPUT (HV)

Result

) Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.

Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POAT2 (all INF codes)

Generator Phase V Current

POAT7S5 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A"” Phase V Current

POAG3 (all INF codes)

Drive Motor "A" Phase W Current

P0A51-174 Drive Motor "A" Current Sensor Circuit

PO0A4B-253 Generator Position Sensor Circuit

P0A4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POAT78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808

Drive Motor "A" Inverter Performance

PO0A94-585, 587, 589, 590, 554, 555, 556

DC/DC Converter Performance

POATA-517, 325, 518, 809, 810, 811

Generator Inverter Performance

P3004-803 High Voltage Power Resource

POADB-227 Hybrid Battery Positive Contactor Control Circuit Low
POADC-226 Hybrid Battery Positive Contactor Control Circuit High
POADF-229 Hybrid Battery Negative Contactor Control Circuit Low

HINT:
POA94-548 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case,
first troubleshoot the output DTCs in the table above.
Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.

YES

GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-350 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P05A534' DC / DC Converter Performance

DESCRIPTION
For a description of the boost converter, (See page HV-336).

DTC No. INF Code DTC Detection Condition Trouble Area

Boost converter overvoltage (OVL) signal detection

POA94 550 (circuit malfunction)

Inverter with converter assembly

MONITOR DESCRIPTION

If the boost converter (inverter with converter assembly) detects a circuit malfunction, it transmits a boost
converter overvoltage signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control ECU
will illuminate the MIL and set a DTC.

MONITOR STRATEGY
Related DTCs POAS4 (INF 550): OVL detection circuit malfunction
Required sensors / components Boost converter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU DTC POAS4 (INF 550) is not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > | CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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HV-352 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P051224- DC / DC Converter Performance
DESCRIPTION

For a description of the boost converter, (See page HV-336).

DTCNo. INF Code DTC Detection Condition Trouble Area

Wire harmess or connector

Inverter cooling system

Water pump with motor & bracket assembly
Boost converter fail signal detection (boost converter *  Hybrid vehicle transaxle assembly
overheating) * Inverter with converter assembly

Fuel level

Engine assembly

Cooling fan system

POAS4 553

MONITOR DESCRIPTION

If the boost converter (inverter with converter assembly) overheats, it will transmit a boost converter fail
signal to the MG ECU. Upon receiving this signal, the hybrid vehicle control ECU will illuminate the MIL
and seta DTC.

MONITOR STRATEGY
Related DTCs POA94 (INF 553): FCV detection over heat
Required sensors /| components Boost converter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | - |

COMPONENT OPERATING RANGE

| MG ECU | DTC POAO4 (INF 553) is not detected |

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-353

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 |CHECK DTC OUTPUT (HV)

a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT2 (all INF codes) Generator Phase V Current
POATS5 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A"” Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
P0A51-174 Drive Motor "A" Current Sensor Circuit
P0A4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range [ Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
P0A40-500 Drive Motor "A" Position Sensor Circuit Range / Performance
POAT78-266, 267, 523, 586, 284, 505, 287, 506, 113, 286, 503, 279, Drive Motor "A™ inverter Parformarice
504, 306, 806, 807, 808, 128
P0A94-585, 587, 589, 590, 554, 555, 556, 547, 548, 549, 442 DC/DC Converter Performance
POATA-322, 517, 325, 518, 122, 324, 344, 809, 810, 811, 130 Generator Inverter Performance
POA92-521 Hybrid Generator Performance
P0A90-509 Drive Motor "A" Performance
POAAG-526 Hybrid Battery Voltage System Isolation Fault
POAAG-613 Hybrid Battery Voltage Isolation Sensor Circuit
HINT:

POA94-553 may be set due to a malfunction which also
causes DTCs in the table above to be set. In this case, first
troubleshoot the output DTCs in the table above. Then,
perform a test to attempt to reproduce the problems, and
check that no DTCs are output.

YES GO TO DTC CHART

2 | CHECK AMOUNT OF GASOLINE (See page HV-278)

NG REFUEL VEHICLE

y

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 351/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-354 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

3 | CHECK ENGINE START (See page HV-278)

OK > Go to step 6

¢

4 [INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)

OK > Go to step 6

¢

5 |INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)

NG > | REPAIR OR REPLACE ENGINE ASSEMBLY

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

6 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

B > | ADD COOLANT

c > | CHECK FOR COOLANT LEAKS AND ADD
COOLANT

¢

7 | CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

8 |CHECKCONNECTOR CONNECTION CONDITION (HV CONTROL ECU CONNECTOR) (See

page HV-79)
NG > | CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-355

9 |CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG CONNECT SECURELY

y

-
o

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

y

NG Go to step 26

—
-

CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)
(See page HV-327)

G CONNECT SECURELY

y

-
N

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

y

NG CHECK COOLING FAN SYSTEM (See page

C0-3)

-
w

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

14 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

15 |CHECK GENERATOR RESOLVER (See page HV-153)

NG > Go to step 22
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HV-356 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

16 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

—
-\l

CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 24

-
o

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

NG > |TIGHTEN TO SPECIFIED TORQUE

-
({e]

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION

CONDITION) (See page HV-164)

NG TIGHTEN TO SPECIFIED TORQUE

y

N
o

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

N
-

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-357

22

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > | CONNECT SECURELY

23

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

24

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > | CONNECT SECURELY

25

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

26

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

OK ADD COOLANT

y

<o

27

CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

y

NG Go to step 29
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

28

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

29

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY
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P0A94-
DTC DC / DC Converter Performance
554
POA94-
DTC 556 DC / DC Converter Performance
DESCRIPTION
For a description of the boost converter, (See page HV-336).
DTC No. INF Code DTC Detection Condition Trouble Area
POAGA 554 Boost converter inverter fail signal detection \‘I—T;Eizanf?iScISec;rrzr?ggaiZtZ;sembly
(overcurrent due to MG ECU malfunction) >
Inverter with converter assembly
Boost converter inverter fail signal detection +  Wire hamess or connector
POAS4 556 (overcurrent due to hybrid vehicle transaxle assembly |+ Hybrid vehicle transaxle assembly
malfunction) + Inverter with converter assembly

MONITOR DESCRIPTION

If excessive amperage flows through the boost converter (inverter with converter assembly) due to an
internal short, the boost converter will transmit a boost converter fail signal to the MG ECU. Upon
receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POAS4 (INF 554/556): FCV detection load short circuit
Required sensors / components Boost converter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Seqguence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's Intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU | DTC POA94 (INF 554/556) is not detected ‘

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
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» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC QUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU /DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POAT72 (all INF codes) Generator Phase V Current
POAT7S (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A" Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
P0OA4B-253 Generator Position Sensor Circuit
POA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range/Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
POA41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range/Performance
POAT78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808 Drive Motor "A" Inverter Performance
POA94-585, 587, 589, 590 DC/DC Converter Performance
POAT7A-517, 325, 518, 809, 810, 811 Generator Inverter Performance
HINT:
P0A94-554 and 556 may be output due to a malfunction
which causes the DTCs in the table above to be output.
In this case, first troubleshoot the output DTCs in the
table above. Then, perform a test to attempt to
reproduce the problems, and check that no DTCs are
output.
YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-361

3 | CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

i

CHECK GENERATOR RESOLVER (See page HV-153)

NG > Gotostep7

5 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

o2}

CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 8

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

7 | CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

OK > Go tostep 9

¢

CONNECT SECURELY

8 |CHECK CONNECTOR CONNECTION CONDITION (See page HV-160)

OK > Go to step 10
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HV-362 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
CONNECT SECURELY

9 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

10 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P0A94-
DTC 555 DC / DC Converter Performance
DESCRIPTION
For a description of the boost converter, (See page HV-336).
DTC No. INF Code DTC Detection Condition Trouble Area
POAS4 555 Hoestsonvence Invgr‘ter il Sl Hetsetion ) Inverter with converter assembly
(overcurrent due to inverter assembly malfunction)

MONITOR DESCRIPTION

If excessive amperage flows through the boost converter (inverter with converter assembly) due to an
internal short, the boost converter will transmit a boost converter fail signal to the MG ECU. Upon
receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POA94 (INF 555): FCV detection load short circuit
Required sensors / components Boost converter
Frequency of operation Continuous
Duration TOYOTA's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TOYOTA's intellectual property

Other conditions belong to TOYOTA's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TOYOTA's intellectual property | -

COMPONENT OPERATING RANGE

| MG ECU DTC POAS4 (INF 555) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 | CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Relevant Diagnosis
POA1D (all INF codes) Hybrid Powertrain Control Module
POA1A (all INF codes) Generator Control Module
POA1B (all INF codes) Drive Motor "A" Control Module
POA72 (all INF codes) Generator Phase V Current
POAT75 (all INF codes) Generator Phase W Current
POAGO (all INF codes) Drive Motor "A"” Phase V Current
POAG3 (all INF codes) Drive Motor "A" Phase W Current
POA51-174 Drive Motor "A" Current Sensor Circuit
POA4B-253 Generator Position Sensor Circuit
P0OA4D-255 Generator Position Sensor Circuit Low
POA4C-513 Generator Position Sensor Circuit Range/Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit
P0A41-245 Drive Motor "A" Position Sensor Circuit Low
POA40-500 Drive Motor "A" Position Sensor Circuit Range/Performance
POAT78-266, 267, 523, 586, 505, 287, 506, 806, 807, 808 Drive Motor "A" Inverter Performance
POA94-585, 587, 589, 590 DC/DC Converter Performance
POA7A-517, 325, 518, 809, 810, 811 Generator Inverter Performance
HINT:
P0OA94-555 may be output due to a malfunction which
causes the DTCs in the table above to be output. In this
case, first troubleshoot the output DTCs in the table
above. Then, perform a test to attempt to reproduce the
problems, and check that no DTCs are output.
YES GO TO DTC CHART

2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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POA94-
DTC 557 DC / DC Converter Performance
DESCRIPTION

For a description of the boost converter, (See page HV-336).
If the boost converter detects a circuit malfunction, overheat, or internal short, it transmits this information
to the FCV terminal of the MG ECU via the boost converter fail signal line.

DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
Inverter cooling system
Water pump with motor & bracket assembly
POAGA 557 Boost converter fail sighal detection (circuit + Hybrid vehicle transaxle assembly

malfunction)

Inverter with converter assembly
Fuel level

Engine assembly

Cooling fan system

MONITOR DESCRIPTION

If the boost converter detects a circuit malfunction, it transmits a boost converter fail signal to the MG
ECU. Upon receiving this signal, the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

POAS4 (INF 557): FCV detection circuit malfunction

Required sensors / components

Boost converter

Frequency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

Seqguence of operation

Immediately
None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| MG ECU

DTC POAS4 (INF 557) is not detected

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.
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NOTICE:

After inspection, be sure to replace the inverter with converter assembly.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC QUTPUT (HV)

9]

——
o Q
S e e

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.

Result

DTC No.

Relevant Diagnosis

POA1D (all INF codes)

Hybrid Powertrain Control Module

POA1A (all INF codes)

Generator Control Module

POA1B (all INF codes)

Drive Motor "A" Control Module

POA72 (all INF codes)

Generator Phase V Current

POA75 (all INF codes)

Generator Phase W Current

POAGO (all INF codes)

Drive Motor "A" Phase V Current

POAE3 (all INF codes)

Drive Motor "A" Phase W Current

POA51-174 Drive Motor "A" Current Sensor Circuit

P0OA4B-253 Generator Position Sensor Circuit

POA4D-255 Generator Position Sensor Circuit Low

POA4C-513 Generator Position Sensor Circuit Range / Performance
POA3F-243 Drive Motor "A" Position Sensor Circuit

P0A41-245 Drive Motor "A" Position Sensor Circuit Low

POA40-500 Drive Motor "A" Position Sensor Circuit Range / Performance

POA78-266, 267, 523, 586, 284, 505, 287, 506, 113, 286, 503, 279,
504, 306, 806, 807, 808, 128

Drive Motor "A" Inverter Performance

POA94-585, 587, 589, 590, 553, 554, 555, 556, 172, 547, 548, 549,
442

DC/DC Converter Performance

POA7A-322, 517, 325, 518, 122, 324, 344, 809, 810, 811, 130

Generator Inverter Performance

POA92-521

Hybrid Generator Performance

POA90-509

Drive Motor "A" Performance

HINT:

DTC POA94-557 may be set due to a malfunction which

also causes DTCs in the table above to be set. First

troubleshoot the output DTCs in the table above. After
troubleshooting all output DTCs, be sure to replace the

inverter with converter assembly.

YES

GO TO DTC CHART

2 |CHECK AMOUNT OF GASOLINE (See page HV-278)

NG
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-367
3 |CHECK ENGINE START (See page HV-278)
OK > Go to step 6
4 |INSPECT CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)
OK > Go to step 6
5 |[INSPECT CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)
NG > |REPAIR OR REPLACE ENGINE ASSEMBLY

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

6 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

B > | ADD COOLANT

C > | CHECK FOR COOLANT LEAKS AND ADD
COOLANT

C

7 | CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

8 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY
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HV-368 P311 HYBRID VEHICLE CONTROL —

HYBRID CONTROL SYSTEM

9 |CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG

y

CONNECT SECURELY

-
o

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

G

y

Go to step 26

—3
—

(See page HV-327)

CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

G

y

CONNECT SECURELY

-
N

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG

y

CHECK COOLING FAN SYSTEM (See page
C0-3)

Z
<

-
w

ASSEMBLY CONNECTOR) (See page HV-79)

CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG >

CONNECT SECURELY

14 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-152)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

15 |CHECK GENERATOR RESOLVER (See page

HV-153)

NG >

Go to step 22

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-369

16 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-159)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

—
~J

CHECK MOTOR RESOLVER (See page HV-160)

NG > Go to step 24

-
Qo

CHECK INVERTER WITH CONVERTER ASSEMBLY (GENERATOR CABLE CONNECTION
CONDITION) (See page HV-165)

NG > |TIGHTEN TO SPECIFIED TORQUE

-
o

CHECK INVERTER WITH CONVERTER ASSEMBLY (MOTOR CABLE CONNECTION

CONDITION) (See page HV-164)

NG TIGHTEN TO SPECIFIED TORQUE

y

N
o

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1) (See page HV-165)

NG REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

y

N
-

CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2) (See page HV-166)

NG > |REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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22

CHECK CONNECTOR CONNECTION CONDITION (GENERATOR RESOLVER
CONNECTOR) (See page HV-153)

NG > |CONNECT SECURELY

23

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
GENERATOR RESOLVER) (See page HV-154)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

24

CHECK CONNECTOR CONNECTION CONDITION (MOTOR RESOLVER CONNECTOR)

(See page HV-160)
NG > |CONNECT SECURELY

25

CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY -
MOTOR RESOLVER) (See page HV-161)

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

26

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

OK ADD COOLANT

y

C

27

CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

y

NG Go to step 29

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-371

28

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

29

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-372 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P05A824' DC / DC Converter Performance

DESCRIPTION
Refer to the description for DTC POA94-589 (See page HV-373).

DTC No. INF Code DTC Detection Condition Trouble Area

Boost converter voltage (VL) sensor performance

POAS4 585
problem

Inverter with converter assembly

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the boost converter voltage sensor signal. If the hybrid vehicle
control ECU detects an abnormality in the sensor signal, the hybrid vehicle control ECU will illuminate the
MIL and seta DTC.

MONITOR STRATEGY
Related DTCs POAS4 (INF 585): Voltage (VL) sensor deviation
Required sensors / components Boost converter
Frequency of operation Continuous
Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property | -

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU DTC POAY4 (INF 585) is not detected

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-373

1 | CHECK DTC OUTPUT (HV)

Result

(@) Connect the intelligent tester to the DLC3.

a

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Checkif DTCs are output.

DTC No.

Relevant Diagnosis

POA1A, POA1B

MG ECU malfunction

POA1D

Hybrid vehicle control ECU malfunction

YES GO TO DTC CHART

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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POA94-
DTC 537 DC / DC Converter Performance
DESCRIPTION

For a description for the boost converter, (See page HV-336).
The hybrid vehicle control ECU uses a voltage sensor that is built into the boost converter to detect the
high voltage (VL) before it is boosted. The hybrid vehicle control ECU also uses a battery smart unit to

detect HV battery voltage (VB).

DTC No. INF Code DTC Detection Condition Trouble Area
\oltages from HV battery voltage (VB) sensor and Inverter with converter assembly
POAS4 587 : 2
boost converter voltage (VL) sensor deviate Battery smart unit

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the HV battery voltage (VB) and boost converter voltage (VL)
sensors. When a large difference occurs between the voltages from the VB and VL sensors, the hybrid
vehicle control ECU interprets this as a failure of either of the sensors. The hybrid vehicle control ECU will

illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POAS4 (INF 587): Voltage (VB or VL) sensor deviation

Required sensors / components

Boost converter

Freguency of operation

Continuous

Duration TMC's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TMC's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

| DTC POA94 (INF 587) is not detected

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
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HV-375

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

Result
Output DTC Proceed to
DTCs P0OA94-587 and POA1F-129 (HV battery voltage circuit malfunction) A
DTCs P0OA94-587 and P0OA94-442 (Abnormal voltage execution value) B
DTCs P0OA94-587 and P0OA94-585 (Boost converter voltage (VL) sensor performance problem) Cc
DTC P0A94-587 only, or DTC P0A94-587 and DTCs other than above D

GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POA1F-129)

ASSEMBLY (See page HV-558)

.

A >
B > | REPLACE INVERTER WITH CONVERTER
c >

GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (P0A94-585)

2 |CLEARDTC

=

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs,

3 | CHECK DTC OUTPUT (HV)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Turn the power switch on (READY) and mave the shift
lever to the N position. (*1)

Turn the A/C switch to the MAX COOL position. (*2)
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / PWR RESOURCE IB.
Confirm that PWR RESOURCE IB is more than 3 A. (*3)
Leave the vehicle in the condition specified in steps (*2)
and (*3) above for 15 seconds. (*4)
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HV-376 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
NOTICE:
If the low battery charge warning light comes on,
move the shift lever to the P position and start the
engine to charge the HV battery. After the engine
stops, perform steps (*1) through (*5) again.
() Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(g) Check if DTCs are output. (*5)
Result
DTC No. Relevant Diagnosis Proceed to
POA1F-129 HV battery voltage circuit malfunction A
POA94-585 Boost converter voltage (VL) sensor performance problem B
P3000-388 Discharge inhibition Cc
P3004-132 Power Cable Malfunction D
No DTC is output. E

&

\/

REPLACE BATTERY SMART UNIT (See page
HB-99)

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

LEAVE VEHICLE IN P POSITION, AND
CHARGE HV BATTERY IN IDLE STATUS
UNTIL IDLING STOPS (PERFORM STEPS (1)
THROUGH (*5))

VLAY

REPLACE BATTERY SMART UNIT (See page
HB-99)

4 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3. (*6)

(b) Perform a road test that repeats full acceleration to 60
km/h and then full braking to a complete stop several
times. (*7)

(c) Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES. (*8)

(d) Check if DTCs are output. (*9)

Result
DTC No. Relevant Diagnosis Proceed to
POA1F-129 HV battery voltage circuit malfunction A
P0A94-585 Boost converter voltage (VL) sensor performance problem B
P3000-388 Discharge inhibition c
P3004-132 Power Cable Malfunciton D
No DTC is output. E

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-377

5.

B >

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

c >

LEAVE VEHICLE IN P POSITION, AND
CHARGE HV BATTERY IN IDLE STATUS
UNTIL IDLING STOPS (PERFORM STEPS (*6)
THROUGH (*9))

Bl

REPLACE BATTERY SMART UNIT (See page
HB-99)

5 |READ VALUE OF INTELLIGENT TESTER

_—

(
(c

a) Connect the intelligent tester to the DLC3.
b) Turn the power switch on (READY).
) Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DATA LIST / PWR RESOURCE VB,
VL, VH.

(d) Read the data list when the shift lever is in the N position
(the engine is off) and the venhicle is stationary.

Result
Voltage
Voltage Difference Result
Difference between HV battery voltage (PWR RESOURCE VB) and pre-boost voltage (VL) 50 Vorless 1
Difference between HV battery voltage (PWR RESOURCE VB) and post-boost voltage (VH) 70V orless
Difference between pre-boost voltage (VL) and post-boost voltage (VH) 90 V or less
Result
Result Proceed to
Only 2 is satisfied. A
Only 3 is satisfied. B
1, 2, and 3 are all satisfied (normal condition) Cc

e

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

a >
B >

REPLACE BATTERY SMART UNIT (See page
HB-99)

REPLACE BATTERY SMART UNIT (See page HB-99)
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HV-3/8 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P%Asg4' DC / DC Converter Performance
DTC P05A$g4- DC / DC Converter Performance
DESCRIPTION

The MG ECU uses a voltage sensor that is built into the boost converter to detect pre-boost high voltage
(VL) to allow boost control. The boost converter voltage sensor outputs a voltage that varies between 0
and 5V in accordance with changes in the high voltage. The higher the high voltage, the higher the output
voltage. Conversely, the lower the high voltage, the lower the output voltage. The MG ECU monitors the
boost converter voltage sensor signal line and detects a malfunction.

Output Voltage 4
(V)

0 100 200 300 400 500
ngh Voltage (V) ADETEREEDT
DTC No. INF Code DTC Detection Condition Trouble Area
POAG4 589 Open or short_ to GND in the boost converter voltage e With Sonvisor sasaimbly
(VL) sensar circuit
POAS4 590 g?éf,}tm e o DoOS CAVOE volkage (W ) sancor Inverter with converter assembly

MONITOR DESCRIPTION

The MG ECU monitors the boost converter voltage (VL) sensor circuit. If the MG ECU detects an open or
short in the VL sensor circuit, the hybrid vehicle control ECU will illuminate the MIL and set a DTC.

MONITOR STRATEGY

Related DTCs

POA94 (INF 589): VL malfunction (Disconnection and GND short )
POAS4 (INF 590): VL maifunction (+B short)

Required sensors /| components

Boost converter

Freguency of operation

Continuous

Duration

TMC's intellectual property

MIL operation

1 driving cycle

Sequence of operation

None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TMC's intellectual property

Other conditions belong to TMC's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

l TMC's intellectual property
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COMPONENT OPERATING RANGE

| MG ECU DTC POAS4 (INF 589/590) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

)

COMPLETED
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POAA1- |Hybrid Battery Positive Contactor Circuit Stuck
DTC
231 Closed

DESCRIPTION
Refer to the description for DTC POAEG-225 (See page HV-412).

DTCNo. INF Code DTC Detection Condition Trouble Area

System main relay B on the HV battery positive sideis |+ HV relay assembly
Enad = stuck closed. Inverter with converter assembly

WIRING DIAGRAM
Refer to the wiring diagram for DTC POAEG-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.
« |fPOAA1-231 is output, the vehicle is prevented from starting.

1 CHECK DTC OUTPUT (HV)

Result

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

DTC No. Relevant Part

POAE2-773, 161

SMRP short

POADC-226

SMRB control line

POA1A-156, 658, 151, 155, POA1B-511, 164, 163, 512, 193, 786, 788, 659, 661,
POA78-266, 267, 523, 586, POA94-442, P3004-132

VH sensor circuit

POA1A-200, 791, 792, 793, POA1B-192, 168, 794, 795, 796, POA3F-243,
POA41-245, POA40-500, POA4B-253, POA4C-513, POA4D-255

MG1 and MG2 rotation speed circuit

YES GO TO DTC CHART

2 |CHECK FREEZE FRAME DATA

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-381

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Read output DTCs.

(e) Read the freeze frame data of POAA1-231.

Result
Result Proceed to
Pre-boost voltage (VL) is less than 60 V. A
Pre-boost voltage (VL) is 60 V or more. B
A > | REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

3 |CHECK HV RELAY ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.
HINT:
For the removal and installation procedures related to

¢ G arazsaszos inspection of the HV relay assembly, (See page HB-

HV Relay Assembly

104).
(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
h4-1 -s1-1 10 kQ or more
HINT:

+ Leave the HV relay in the vehicle while testing to
prevent the movement that occurs during removal
from causing a stuck relay to return to normal.

« If the result of reading the freeze frame data is B, the
HV relay assembly must be replaced. Measuring
resistance can determine that this is either a present
or past malfunction.

NG > |REPLACE HV RELAY ASSEMBLY (See page
HB-104)

REPLACE HV RELAY ASSEMBLY (See page HB-104)
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HV-382 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POAA1- |Hybrid Battery Positive Contactor Circuit Stuck
DTC
233 Closed
DESCRIPTION

Refer to the description for DTC POAEG-225 (See page HV-412).
This circuit uses the hybrid vehicle control ECU to monitor the system main relays and stops the system if
a malfunction is detected in the relays, because it may be impossible to shut off the high-voltage system if

any of the relays becomes stuck.

DTCNo. INF Code DTC Detection Condition Trouble Area
POAAY 533 System main rglays B, and G on the HV battery positive i iy ey
and negative sides are stuck closed.

WIRING DIAGRAM
Refer to the wiring diagram for DTC POAE6-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter

with converter assembly.

« If POAA1-233 is output, the vehicle is prevented from starting.

1 |CHECK DTC OUTPUT (HV)

Result

a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.

DTC No. Relevant Part

POAE2-7T73, 161

SMRP short

POAEOD-228

SMRG control line

POADC-226

SMRB control line

POA1A-156, 658, 151, 155, POA1B-511, 164, 163, 512, 193, 786, 788, 659, 661,
POA78-266, 267, 523, 586, POA94-442, P3004-132

VH sensor circuit

POA1A-200, 791, 792, 793, POA1B-192, 168, 794, 795, 796, POA3F-243,
POA41-245, POA40-500, POA4B-253, POA4C-513, POA4D-255

MG1 and MG2 rotation speed circuit

YES GO TO DTC CHART
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-383

2 |CHECK HV RELAY ASSEMBLY (SMRB, SMRG)

CAUTION:
Be sure to wear insulated gloves.

(@)

Turn the power switch off and remove the service plug
grip (See page HV-1).

NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

Disconnect the high voltage connector of the HV relay
assembly (See page HB-104).

c) Measure the resistance according to the value(s) in the
Hi¥. Belay Gasembly L table below. (SMRB inspection) (91) ()
= — @ Standard resistance
0 AN B Tester Connection Specified Condition
_“' = hd-1 - s1-1 10 kQ or more
o B Ij"b HINT:
(0) I] + Leave the HV relay in the vehicle while testing to
o _®j‘ prevent the movement that occurs during removal
c Arizsaszoz from causing a stuck relay to return to normal.
« Measuring resistance can determine that this is either
a present or past malfunction
d) Measure the resistance according to the value(s) in the
HWRaloyRssemily @ « table below. (SMRG inspection) (g*z) ©
= —Ilp Standard resistance
@ | ,* b B Tester Connection Specified Condition
e — h3-1 - t1-1 10 kQ or more
SN fﬁ% HINT:
@M (0) + Leave the HV relay in the vehicle while testing to
o . prevent the movement that occurs during removal
c Atezseszos from causing a stuck relay to return to normal.
+ Measuring resistance can determine that this is either
a present or past malfunction
Result
Result Proceed to
There is conduction in either step (*1) or (*2). A
There is conduction in both steps (*1) and (*2). B

B

REPLACE HV RELAY ASSEMBLY (See page
HB-104)

REPLACE HV RELAY ASSEMBLY (See page HB-104)
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DTC POAA4- |Hybrid Battery Negative Contactor Circuit
232 Stuck Closed
DESCRIPTION

Refer to the description for DTC POAEG-225 (See page HV-412).

DTCNo. INF Code DTC Detection Condition Trouble Area
System main relay G on the HV battery negative sideis | = HV relay assembly

POAA4 232 £
stuck closed. Inverter with converter assembly

WIRING DIAGRAM
Refer to the wiring diagram for DTC POAEG-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.
« |fDTC P0AA4-232 is stored, the vehicle will not turn on.

1 CHECK DTC OUTPUT

Result

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

DTC No.

Relevant Part

POAE2-773, 161

SMRP short

POAED-228

SMRG control line

POA1F, P3105

Battery smart unit circuit

POA1A-156, 658, 151, 155, POA1B-511, 164, 163, 512, 193, 786, 788, 659, 661
POAT78-266, 267, 523, 586, POA94-442, P3004-132

VH sensor circuit

POA1A-200, 791, 792, 793, POA1B-192, 168, 794, 795, 796, POA3F-243,
POA41-245, POA40-500, POA4B-253, POA4C-513, POA4D-255

MG1 and MG2 rotation speed circuit

YES

GO TO DTC CHART

2 |CHECK FREEZE FRAME DATA

(a) Connect the intelligent tester to the DLC3.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-385

5%

Turn the power switch on (1G).

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Read output DTCs.
(e) Read the freeze frame data of POAA4-232.
Result
Result Proceed to
IB BATTERY (Current value of HV battery) is less than 3 A. A
IB BATTERY (Current value of HV battery) is 3 A or more. B

& >

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

3 | CHECK HV RELAY ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.
(@) Turn the power switch off and remove the service plug

HV Relay Assembly @

[ 21 A142544E02

grip (See page HV-1).
NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a

malfunction.

Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

h3-1 -t1-1

10 k2 or more

HINT:

+ For the removal and installation procedures related to
inspection of the HV relay assembly, (See page HB-

104).

+ Leave the HV relay in the vehicle while testing to
prevent the movement that occurs during removal

from causing a stuck relay to return to normal.
« If the result of reading the freeze frame data is B, the

HV relay assembly must be replaced. Measuring

resistance can determine that this is either a present

or past malfunction.

NG >

HB-104)

REPLACE HV RELAY ASSEMBLY (See page

REPLACE HV RELAY ASSEMBLY (See page HB-104)
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DTC P05A2/26- Hybrid Battery Voltage System Isolation Fault
DTC PO;:’,'I\G- Hybrid Battery Voltage System Isolation Fault
DTC PO::AZ\G- Hybrid Battery Voltage System Isolation Fault
DTC PO‘Q@G- Hybrid Battery Voltage System Isolation Fault
DTC Pome- Hybrid Battery Voltage System Isolation Fault
DESCRIPTION

The hybrid vehicle control ECU monitors the battery smart unit and detects insulation malfunctions in the

high-voltage system.

DTCNo. INF Code DTC Detection Condition Trouble Area
Hybrid vehicle transaxle assembly
Inverter with converter assembly
Frame wire
Insulation resistance between the high-voltage circuit A SRR S
POAAG 526 (*1) g g HV relay assembly
and the bady has decreased :
Compressor with motor assembly
HV battery
Battery smart unit
Hybrid vehicle converter (DC/DC converter)
POAAG 611 (2) Insulation resistance of the with motor compressor Compressor with motor assembly
assembly has decreased.
HV relay assembly
POAAG 612 (-2) Insulation resistance of the HV battery area is Battery smart unit
decreased. HV battery
Hybrid vehicle converter (DC/DC converter)
" Insulation resistance of the transmission area has Hybrid vehicle transaxle assembly
POAAB 613 (*2) :
decreased. Inverter with canverter assembly
Inverter with converter assembly
Floor wire
. Insulation resistance of the high-voltage DC area has Compressor with motor assembly
POAAB 614 (*2) A B
decreased. Air conditioning harness assembly
HV relay assembly
Hybrid vehicle converter (DC/DC converter)
HINT:

*1: INF code 526 is stored together with POAAG.

*2: On a trip after INF code 526 is stored, these INF codes are stored if the malfunctioning area is
determined.
If POAAG is output, the vehicle cannot start until the DTC is cleared using the intelligent tester.
If POAAG is output while driving, the vehicle can drive for the remainder of that trip.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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WIRING DIAGRAM

INF Code 526
Vehicle Insulation Resistance Reduction Area

] i e T T O e T e 1
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T e e e | pmm - ettt \ INF Code 613 1
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1 1 I 1
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1 1
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! _-r Smart Pl : : ( MG2 P!
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i1 ML 4 | & ARt .
! T i i : 1
1 : 1 Pl : ]
1 1 1
. [ : :
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| . L
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1 1 Motor Assembly \ oy ' !
1 1 I i 1
] ] I i 1 1
1 I [ o T A 1
1 ] ] ]
1 o e T R i 1 1
1 1
L |
c A141076E02

INSPECTION PROCEDURE

CAUTION:

* When troubleshooting POAAS, be sure to wrap the tools with insulating tape. (It will be very
dangerous if high voltage is shorted to ground through the tools.)

* Turn the power switch off before inspecting the high-voltage system. Take safety precautions
such as wearing insulated gloves and removing the service plug grip to prevent electrical
shocks. After removing the service plug grip, put it in your pocket to prevent other technicians
from accidentally reconnecting it while you are working on the high-voltage system.
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» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC QUTPUT (HV)

9]

——
o Q
S e e

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

HINT:

Do not remove the service plug grip.

Result
Output DTC Proceed to
Only POAAG is output. A
POAA6 and POA1D (HV ECU malfunction) are output. B
POAAG6 and POAAT7-727 (Malfunction in the battery smart unit) are output. C
POAAG6 and POA1F (Battery smart unit malfunction) are output. D

2

GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POA1D)

GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POAAT7-727)

V00

REPLACE BATTERY SMART UNIT (See page
HB-99)

2 |CHECK INFORMATION CODE

(a)
(b)
(c)

(d)
(e)

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

Access the freeze frame data of DTC POAA6G and read
the INF code.

NOTICE:

INF codes 611, 612, 613, and 614 are not stored at the
same time with 526. If INF code 526 only is output,
turn the power switch off and wait 30 seconds to
determine the malfunctioning area. Then, read the
INF code again.

Result
Output INF Proceed to
526 (decrease in the insulation resistance of the high-voltage circuit) only is output. A
526 and 611 (decrease in the insulation resistance of the air conditioner area) are output. B

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Output INF Proceed to
526 and 612 (decrease in the insulation resistance of the HV battery area) are output. C
526 and 613 (decrease in the insulation resistance of the transaxle area) are output. D
526 and 614 (decrease in the insulation resistance of the high-voltage DC area) are output. E

GO TO AIR CONDITIONING SYSTEM

Go to step 9

Go to step 17

Go to step 12

VOO0

>

3 | CHECK AIR CONDITIONING HARNESS ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the air conditioning harness assembly from

the inverter with converter assembily.

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the

table below.
\, Shielded Standard resistance
@ Wire Ground Tester Connection Specified Condition
A j2-1 - Body ground and shielded wire ground 3 MQ or more
j2-2 - Body ground and shielded wire ground 3 MQ or more

c A138202E04 NG ) Go to Step 7
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4 [CHECK INVERTER WITH CONVERTER ASSEMBLY

A142606E01

CAUTION:
Be sure to wear insulated gloves.

(@)
(b)

Check that the service plug grip is not installed.
Remove the A/C fuse cover from the inverter with
converter assembly (See page HV-558).

Disconnect the frame wire from the inverter with
converter assembly.

Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition

AIC fuse terminal - Body ground 1.0 MQ or more

HINT:

Perform this inspection with the air conditioning harness
assembly disconnected from the inverter with converter
assembly.

OK > Go to step 8

5 |CHECK HYBRID VEHICLE TRANSAXLE ASSEMBLY (MG2)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Be sure to wear insulated gloves.
(a) Check that the service plug grip is not installed.
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HV-391

NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a

malfunction.

(b) Disconnect the motor cable and generator cable from the
inverter with converter assembly (See page HV-558).

Motor Cable

table below.
Standard resistance

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the

Tester Connection

Specified Condition

U - Body ground and shielded wire ground

10 MQ or more

V - Body ground and shielded wire ground

10 MQ2 or more

W - Body ground and shielded wire ground
Shielded Wire Ground W

10 MQ or more

A13121TEQZ

ASSEMBLY (See page HX-10)

NG > |REPLACE HYBRID VEHICLE TRANSAXLE

6 |CHECKHYBRID VEHICLE TRANSAXLE ASSEMBLY (MG1)

CAUTION:
Be sure to wear insulated gloves.

Generator Cable

table below.
Standard resistance

(@) Check that the service plug grip is not installed.
(b) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the

Tester Connection

Specified Condition

U - Body ground and shielded wire ground

10 MQ or more

V - Body ground and shielded wire ground

10 M) or more

W - Body ground and shielded wire ground

A13121TEDT

10 MQ or more

ASSEMBLY (See page HX-10)

NG > |REPLACE HYBRID VEHICLE TRANSAXLE

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HX-10)

7 |CHECK AIR CONDITIONING HARNESS ASSEMBLY

CAUTION:
Be sure to wear insulated gloves.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Green Lock

E132155E01

A138202E04

(a) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the air conditioning harness assembly from
the compressor with motor assembly.

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
i2-1 - Body ground and shielded wire ground 3 MQ or more
j2-2 - Body ground and shielded wire ground 3 MCQ or more

OK > |GO TO AIR CONDITIONING SYSTEM

REPLACE AIR CONDITIONING HARNESS ASSEMBLY

8 |CHECK FRAME WIRE

Frame Wire (HV Relay Side)

Red Mark Shielded Wire Ground

A13TROTED2

CAUTION:

Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.

(b) Disconnect the frame wire from the HV relay assembly
(See page HB-104).

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
h4-1 - Body ground and shielded wire ground 10 MQ) or more
h3-1 - Body ground and shielded wire ground 10 MQ or more

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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9 |CHECKHV BATTERY AREA

A143334E01

A142573E02

CAUTION:
Be sure to wear insulated gloves.

(@)

Turn the power switch off and remove the service plug
grip (See page HV-1).

NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

Disconnect the r3 battery smart unit connector.

Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

OK
Tester Connection Specified Condition
Service plug grip terminal 1 - Body ground 10 MQ) or more
Service plug grip terminal 2 - Body ground 10 M) or more
OK > | REPLACE BATTERY SMART UNIT (See page
HB-99)

10 |CHECK HYBRID VEHICLE CONVERTER

AT42600E01

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Disconnect the w1, v1 and v3 hybrid vehicle converter

connectors from the HV relay assembly (See page HB-
104).

Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Tester Connection Specified Condition
w1-1 (High voltage precharge) - Body ground 10 MQ) or more
v3-1 (High voltage +) - Body ground 10 MQ) or more
v1-1 (High voltage -) - Body ground 10 MQ) or more
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(c) Connect the hybrid vehicle converter connectors.

NG > |REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)

11 |CHECK HV RELAY ASSEMBLY

CAUTION:

Be sure to wear insulated gloves and protective goggles.

(a2) Check that the service plug grip is not installed.

(b) Check that the high-voltage connectors (v1, v3, and w1)
of the hybrid vehicle converter are connected securely.

(c) Disconnectthe high voltage connectors of the HV battery
from the HV relay assembly (See page HB-104).

(d) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Tole Standard resistance
[EI i :: Tester Connection Specified Condition
[!lu!“! <L h4-1 (High voltage +) - Body ground 10 MQ) or more
@M s L_r] [I h3-1 (High voltage -) - Body ground 10 MQ) or more
=5 @@T t1-1 (High voltage -) - Body ground 10 MQ or more
o OO s1-1 (High voltage +) - Body ground 10 MQ or more

(e) Measure the voltage according to the value(s) in the

table below.
Standard voltage
Tester Connection Specified Condition
h4-1 (High voltage +) - Body ground Below 1V
h3-1 (High voltage -) - Body ground Below 1V
HINT:

The voltage decreases to below 1 V after 10 seconds. If
the voltage is 1 V or more, recheck the voltage after 10
seconds.

NG > |REPLACE HV RELAY ASSEMBLY (See page
HB-104)

REPLACE HV BATTERY (See page HB-81)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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12 |CHECK HIGH VOLTAGE DIRECT CURRENT AREA

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Remove the A/C fuse cover from the inverter with
converter assembly (See page HV-558).

(c) Disconnect the frame wire from the inverter with
converter assembly.

(d) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
h1-1 (High voltage +) - Body ground 10 MQ) or more
h1-2 (High voltage -) - Body ground 10 MQ) or more

A138682E02 NG : Go to Step 15

13 |CHECK AIR CONDITIONING HARNESS ASSEMBLY

CAUTION:
Be sure to wear insulated gloves.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 393/600



01.06.2021

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(a) Check that the service plug grip is not installed.
(b) Disconnect the air conditioning harness assembly from

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

the inverter with converter assembly (See page HV-558).

Tester Connection Specified Condition

j2-1 - Body ground 3 MQ or more

j2-2 - Body ground 3 MC or more
el | OK > |REPLACE INVERTER WITH CONVERTER

ASSEMBLY (See page HX-10)

14

CHECK AIR CONDITIONING HARNESS ASSEMBLY

CAUTION:
Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.

Grien Loek (b) Disconnect the air conditioning harness assembly from
ﬁ % the compressor with motor assembly.

E132155E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Air Cordiioning H A ” (c) Using a megohmmeter (500 V range), measure the
TN HAINSRS LSnomay insulation resistance according to the value(s) in the
table below.
© Shielded Standard resistance
Wire Ground Tester Connection Specified Condition
j2-1 - Body ground and shielded wire ground 10 MQ) or more
j2-2 - Body ground and shielded wire ground 10 MQ) or more
... | NG > |REPLACE AIR CONDITIONING HARNESS
ASSEMBLY
GO TO AIR CONDITIONING SYSTEM
15 |CHECK FRAME WIRE
CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Disconnect the frame wire from the HV relay assembly
(See page HB-104).

(c) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the

Red Mark Shielded Wire Ground table below. _
Standard resistance

Frame Wire (HV Relay Side)

Tester Connection Specified Condition
h4-1 - Body ground and shielded wire ground 10 MQ) or more
@(,) h3-1 - Body ground and shielded wire ground 10 MQ or more
el | NG > | REPLACE FRAME WIRE

16 |CHECK HYBRID VEHICLE CONVERTER

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Disconnect the w1, v1 and v3 hybrid vehicle converter
connectors from the HV relay assembly (See page HB-
104).

Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
w1-1 (High voltage precharge) - Body ground 10 M) or more
LR v3-1 (High voltage +) - Body ground 10 MQ) or more

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 395/600




01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-398 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
Tester Connection Specified Condition
v1-1 (High voltage -) - Body ground 10 MQ) or more

(c) Connect the hybrid vehicle converter connectors.

NG > |REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)

REPLACE HV RELAY ASSEMBLY (See page HB-104)

17 |CHECK HYBRID VEHICLE TRANSAXLE AREA

CAUTION:

Be sure to wear insulated gloves.

(2) Check that the service plug grip is not installed.

(b) Remove the A/C fuse cover from the inverter with
converter assembly (See page HV-558).

(c) Disconnectthe generator cable and motor cable from the
inverter with converter assembly.

(d) Using a megohmmeter (500 V range), measure the
insulation resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
AIC fuse terminal - Body ground 0.5 MQ2 or more
NG > |REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HX-10)

A/C Fuse ¢

A142806E01

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-399
DTC PO;;/;T- Hybrid Battery Voltage Isolation Sensor Circuit

DESCRIPTION
The hybrid vehicle control ECU monitors the insulation monitoring circuit located in the battery smart unit

and detects a malfunction.
DTCNo. INF Code DTC Detection Condition Trouble Area

Malfunction in the insulation monitoring circuit located
in the battery smart unit

POAAT 727 Battery smart unit

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE BATTERY SMART UNIT

L= )

COMPLETED
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HV-400 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
POADB- |Hybrid Battery Positive Contactor Control Cir-
DTC '
227 cuit Low
POADC- |Hybrid Battery Positive Contactor Control Cir-
DTC -
226 cuit High
DESCRIPTION
Refer to the circuit description for DTC POAEG-225 (See page HV-412).
DTCNo. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector
POADB 227 Short to GND in the SMRB circuit +«  HV relay assembly
+  Hybrd vehicle control ECU
Wire hamess or connector
POADC 226 Open or short to +B in the SMRB circuit +  HVrelay assembly
*  Hybnd vehicle control ECU

WIRING DIAGRAM
See the wiring diagram for POAEG6-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

(a) Turn the power switch off.
(b) Disconnect the A61 hybrid vehicle control ECU
connector.

(c) Disconnect the On1 battery pack wire connector (See
page HB-81).

(d) Turn the power switch on (IG).

(e) Measure the voltage according to the value(s) in the
table below.

A14Z508E01
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-401

Wire Harness Side:

Battery Pack Wire

Hybrid Vehicle Control ECU

=S — = =
S L

f el ||F

[ i I (b
o | ||
\lllllllJIIJIIIII L

= =\ =] o

SMRB

A1425T72E02

Standard voltage

Tester Connection Specified Condition
SMRB (A61-60) - Body ground Below 1V

NOTICE:
Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

(f)  Turn the power switch off.

(@) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
SMRB (A61-60) - CON2 (On1-3) Below 10

Standard resistance (Check for short)

Tester Connection Specified Condition
SMRB (A61-60) or CON2 (On1-3) - Body ground 10 kQ or higher
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

2 |CHECK HARNESS AND CONNECTOR (BATTERY PACK WIRE CONNECTOR - HV RELAY
ASSEMBLY)

Battery Pack
Wire Connector

HV Relay
Assembly

CON2

C

CAUTION:
Be sure to wear insulated gloves.

(@)

Turn the power switch off and remove the service plug
grip (See page HV-1).

Disconnect the n3 HV relay assembly connector (See
page HB-104).

Turn the power switch on (IG).

Measure the voltage according to the value(s) in the
table below.

NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

Standard voltage

Tester Connection Specified Condition

CON2 (On1-3) - Body ground Below 1V

Turn the power switch off.

Measure the resistance according to the value(s) in the
table below.

Standard resistance (Check for open)

Tester Connection Specified Condition

CON2 (On1-3) - CON2 (n3-3) Below 1 Q

Standard resistance (Check for short)

Tester Connection Specified Condition

CON2 (On1-3) or CON2 (n3-3) - Body ground 10 k2 or higher

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

3 |CHECK HARNESS AND CONNECTOR

CAUTION:

Be sure to wear insulated gloves.

(2) Connect the battery pack wire connector.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-403

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

HV Relay Assembly

Tester Connection Specified Condition
GND (n3-2) - Body ground Below 1 O
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

A138858E03

4 |[INSPECT HV RELAY ASSEMBLY (SMRB)

CAUTION:

Be sure to wear insulated gloves and protective goggles.

(@) Check that the service plug grip is not installed.

(b) Remove the HV relay assembly from the vehicle (See
page HB-104).

(c) Measure the resistance according to the value(s) in the
table below.

Standard resistance

HV Relay Assembly

Tester Connection Specified Condition
Below 1Q
h4-1 - s1-1 (When battery voltage (12 V) applied to terminals n3-
2 and n3-3)
h4-1 - s1-1 10 kQ2 or more

(d) Measure the resistance according to the value(s) in the
table below.
Standard resistance

CON2 GND
Tester Connection Specified Condition
@ CON2 (n3-3) - GND (n3-2) sfee b :;é?i}to sreett
NG > |REPLACE HV RELAY ASSEMBLY (See page
HB-104)

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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POADF- |Hybrid Battery Negative Contactor Control Cir-
DTC '
229 cuit Low
POAEO- |Hybrid Battery Negative Contactor Control Cir-
DTC -
228 cuit High
DESCRIPTION
Refer to the circuit description for DTC POAEG-225 (See page HV-412).
DTCNo. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector
POADF 229 Short to GND in the SMRG circuit « HV relay assembly
+  Hybnd vehicle control ECU
Wire hamess or connector
POAEOD 228 Open or short to +B in the SMRG circuit +  HVrelay assembly
* Hybrid vehicle control ECU

WIRING DIAGRAM
See the wiring diagram for POAEG6-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

(a) Turn the power switch off.
(b) Disconnect the A61 hybrid vehicle control ECU
connector.

(c) Disconnect the battery pack wire connector (See page
HB-81).

(d) Turn the power switch on (IG).

(e) Measure the voltage according to the value(s) in the
table below.

A14Z508E01
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-405

Wire Harness Side:

Battery Pack Wire

Hybrid Vehicle Control ECU

=S — = =
P |l

" e ||f

I I IC\p
o HEHEEREHEHH ([P
NCLIT LTI T TTTITT0 |fh

o — =, =

SMRG

A1425T72E03

Standard voltage

Tester Connection Specified Condition
SMRG (A61-96) - Body ground Below 1V

NOTICE:
Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

(f)  Turn the power switch off.

(@) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
SMRG (A61-96) - CON3 (On1-2) Below 10

Standard resistance (Check for short)

Tester Connection Specified Condition
SMRG (A61-96) or CON3 (On1-2) - Body ground 10 kQ or higher
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
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CONNECTOR)

2 |CHECK HARNESS AND CONNECTOR (HV RELAY ASSEMBLY - BATTERY PACK WIRE

CAUTION:
Be sure to wear insulated gloves.

(a) Turn the power switch off and remove the service plug
grip (See page HV-1).

Battery Pack
Wire Connector

(b) Disconnect the the n3 HV relay assembly connector
(See page HB-104).
(c) Turn the power switch on (IG).

(d) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection

Specified Condition

CONS3 (On1-2) - Body ground

Below 1V

HV Relay
Assembly

NOTICE:
Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

(e) Turn the power switch off.

(f) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection

Specified Condition

CON3 (On1-2) - CON3 (n3-1)

Below 1 Q)

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

CON3 (On1-2) or CON3 (n3-1) - Body ground

10 k2 or higher

NG >

CON3

C A103105E00

REPAIR OR REPLACE HARNESS OR

CONNECTOR

3 |CHECK HARNESS AND CONNECTOR

CAUTION:

Be sure to wear insulated gloves.

(2) Connect the battery pack wire connector.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-407

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

HV Relay Assembly

Tester Connection Specified Condition
GND (n3-2) - Body ground Below 1 O
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

A138858E03

4 |CHECK HV RELAY ASSEMBLY (SMRG)

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Remove the HV relay assembly from the vehicle (See
page HB-104).

(c) Measure the resistance according to the value(s) in the
HV Relay Assembly table below.
Standard resistance
Tester Connection Specified Condition
h3-1 -t1-1 10 kQ or more
Below 102
<L h3-1 -t1-1 (When battery voltage (12 V) applied to terminals n3-
L, D 1 and n3-2)
= I 75 ) . _ _
(d) Measure the resistance according to the value(s) in the
table below.
GND CON3 Standard resistance
Tester Connection Specified Condition
@ CON3 (n3-1) - GND (n3:2) 18810321 0 at 3510 80°C (31 to
176°F)
NG > |REPLACE HV RELAY ASSEMBLY (See page
HB-104)

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV

HV-408 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC POAE2- |Hybrid Battery Precharge Contactor Circuit
161 Stuck Closed
DESCRIPTION

Refer to the circuit description for DTC POAEG-225 (See page HV-412).
If the SMRG is stuck open, POAEQ-228 will usually be set. POAE2-161 is used to pinpoint the problem
more quickly and accurately.

DTC No. INF Code DTC Detection Condition Trouble Area

Wire harness or connector
HV relay assembly
Hybrid vehicle control ECU

When the power swiich is on (READY) and
POAE2 161 regenerative braking is occurring, current is applied to
SMRP (SMRG is turned off).

Hybrid vehicle converter (DC/DC converter)

WIRING DIAGRAM
Refer to the wiring diagram for DTC POAEG-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:
* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
POAEOD-228 is output.

YES GO TO DTC CHART

2 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-409

3

CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(@) Check the connection of the battery pack wire connector.
OK:

The connector is connected securely and there are
v 3> no contact problems.

HINT:
For the removal and installation procedures related to
inspection of the connection of the battery pack wire
connector, (See page HB-81).

. NG > |CONNECT SECURELY

CHECK HYBRID VEHICLE CONTROL ECU

(a) Disconnect the battery pack wire connector (See page
HB-81).

Battery Pack
Wire Connector

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection Specified Condition
SMRP (On1-8) - Body ground 370 to 430 kO

NG > Go to step 11

A1386085E13

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

(a) Disconnect the A61 hybrid vehicle control ECU.
(b) Turn the power switch on (1G).
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HV-410 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection Specified Condition

SMRG (A61-96) - Body ground Below 1V

NOTICE:
Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

(d) Turn the power switch off.

(e) Measure the resistance according to the value(s) in the

fable below.
Wire Harness Side: Battery Pack Wire
Hybrid Vehicle Control ECU
|= = ':'T = B side
5 FEREEEEEFEE |
e ||fF
[ | Lip
: )
O T i i |
— I:‘{\ = s
Standard resistance (Check for open)
Tester Connection Specified Condition
SMRG (A61-96) - CON3 (On1-2) Below 1 Q)
Standard resistance (Check for short)
Tester Connection Specified Condition
SMRG (A61-96) or CON3 (On1-2) - Body ground 10 K22 or higher
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

6 |CHECK CONNECTOR CONNECTION CONDITION (HV RELAY CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-411

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
(b) Check the connection of the low voltage connector that
drives the HV relay assembly.
Result:
The connector is connected securely and there are
no contact problems.
HINT:

For the removal and installation procedures related to
inspection of the connection of the connector that drives
the HV relay assembly, (See page HB-104).

NG > | CONNECT SECURELY

7 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
ASSEMBLY CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.
= _ : (@) Check that the service plug grip is not installed.
Hybrid Vehicle Converter: |\ —, | ) Check the connection of the low voltage connector of the
hybrid vehicle converter.
Result:

The connector is connected securely and there are
no contact problems.

NG > CONNECT SECURELY

AT42601ED1

8 |CHECK HARNESS AND CONNECTOR (HV RELAY ASSEMBLY - BATTERY PACK WIRE
CONNECTOR) (See page HV-406)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

9 |CHECKHARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.
(@) Check that the service plug grip is not installed.
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142601E01

(b) Disconnect the n4 hybrid vehicle converter connector.
(c) Turn the power switch on (IG).
d) Measure the voltage according to the value(s) in the

(

table below.

Wire Harness Side:

Hybrid Vehicle Converter

Battery Pack Wire

=
HHAFLA| Asice
I:IEI:I
E:'E'_:‘I_"“EI B side
===,
SMRP

A142608E03

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Standard voltage

Tester Connection

Specified Condition

SMRP (On1-8) - Body ground

Below 1V

NOTICE:

Turning the power switch on (IG) with the hybrid

vehicle converter connector discon

nected causes

other DTCs to be stored. Clear the DTCs after

performing this inspection.

(e) Turn the power switch off.
Measure the resistance according to the value(s) in the

(f)

table below.

Standard resistance (Check for open)

Tester Connection

Specified Condition

SMRP (On1-8) - SMRP (n4-4)

Below 1 Q2

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

SMRP (On1-8) or SMRP (n4-4) - Body ground

10 k22 or higher
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-413

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

10 |INSPECT HV RELAY ASSEMBLY (SMRG) (See page HV-407)

NG >

HB-104)

REPLACE HV RELAY ASSEMBLY (See page

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

PACK WIRE CONNECTOR)

11 | CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY

NOTICE:

Be sure to wear insulated gloves.
(@) Check that the service plug grip is not installed.
(b) Disconnect the A61 hybrid vehicle control ECU

connector.

(c) Turn the power switch on (IG).
(d) Measure the voltage according to the value(s) in the

table below.

Wire Harness Side:

Hybrid Vehicle Control ECU

R
T T

T -

|
il
T
I

Battery Pack Wire

A1425TZE04
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Tester Connection

Specified Condition

SMRP (A61-72) - Body ground

Below 1V
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HV-414 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

NOTICE:
Turning the power switch on (IG) wi

th the hybrid

vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after

performing this inspection.
(e) Turn the power switch off.

(f) Measure the resistance according to the value(s) in the

table below.
Standard resistance (Check for ope

n)

Tester Connection

Specified Condition

SMRP (A61-72) - SMRP (On1-8)

Below 1 0)

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

SMRP (A61-72) or SMRP (On1-8) - Body ground

10 kQ or higher

CONNECTOR

NG > |REPAIR OR REPLACE HARNESS OR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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DTC POAE2- |Hybrid Battery Precharge Contactor Circuit
773 Stuck Closed
DESCRIPTION
Refer to the circuit description for DTC POAEG-225 (See page HV-412).
DTC No. INF Code DTC Detection Condition Trouble Area
POAE2 773 When only SMRB is ON, current is applied to SMRP + Connector connection
(SMRP is stuck closed). + Hybrid vehicle converter (DC/DC converter)

WIRING DIAGRAM
See the wiring diagram for POAEG-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.
« [|f POAE2-773 is output, the vehicle is prevented from starting.

1 CHECK HYBRID VEHICLE CONVERTER

CAUTION:
Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the w1, v1 and v3 hybrid vehicle converter
connectors from the HV relay assembly.

azsczor | (C)  Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection Specified Condition
w1-1 (Precharge +) - v1-1 (High voltage -) 10 KQ or more

HINT:
If the resistance is between 28.5 and 31.5 Q, it can be
determined that the SMRP is stuck closed.

NG > |REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)
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HV-416 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

2 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

3 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

NG > |CONNECT SECURELY

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM el
POAEG6- |Hybrid Battery Precharge Contactor Control
DTC -
225 Circuit Low
DESCRIPTION

The SMRs (System Main Relay) are the relays that connect or disconnect the high voltage power system
in accordance with commands from the hybrid vehicle control ECU.

The SMR system is composed of three SMRs and one system main resistor. SMRB and SMRG are
located on the HV relay assembly in the battery carrier under the HV battery. SMRP and the system main
resistor are located in the hybrid vehicle converter (DC/DC converter) assembly in the battery carrier.

To connect to the high voltage power system, the vehicle will first turn on SMRP and SMRB to charge the
vehicle through the system main resistor. Then, SMRP will be turned off after the SMRG is turned on. To
shut off the high voltage power system, SMRB and SMRG are turned off.

When there is an open in the AMD line or IGCT line, the following DTCs are output:

Trouble Area Malfunction DTC Occurrence Condition
DC/DC converter malfunction POADS-264 May not occur
. ) Open in VLO, short to GND POA09-591 May not occur
Open in AMD line
IDH frequency error P2519-766 Occurs
Open in SMRP, short to GND POAEG-225 Occurs
Open in NODD, short to GND POA0D9-265 Occurs
. . Open in VLO, short to GND POA09-591 Occurs
Open in IGCT line
|DH frequency error P2519-766 Occurs
Open in SMRP, short to GND POAEG-225 Occurs

POAEG-225 is output first because the time required for diagnosis is the shortest.

DTC No. INF Code DTC Detection Condition Trouble Area
Wire harness or connector
Frame wire
POAE® 225 | Open or short to GND in the SMRP circuit Hybrid vehicle converter (DC/DC converter)

Hybrid vehicle control ECU
Fuse
Fusible link

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the proper operation of the SMRP. If the hybrid vehicle control
ECU detects an open or short in the SMRP circuit, the hybrid vehicle control ECU will illuminate the MIL
and seta DTC.

MONITOR STRATEGY
Related DTCs POAESG (INF 225): Range check (Low input)
Required sensors / components Hybrid vehicle converter
Frequency of operation Continuous
Duration TOYOTA's intellectual property
MIL operation Immediately
Sequence of operation Naone

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present TOYOTA's intellectual property

Other conditions belong to TOYOTA's intellectual property

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 415/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-418 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

TYPICAL MALFUNCTION THRESHOLDS

| TOYOTA's intellectual property | -

COMPONENT OPERATING RANGE

| Hybrid vehicle converter | DTC POAESG (INF 225) is not detected

WIRING DIAGRAM

h1 Inverter with
Converter Assembly
HV Relay Assembly
HV Battery SMRB
1 cei| 1 1
'.-"'. 0 A L A A @m05|
3
T CON2 n3
SMRG
CEl|_1 2
@ué CEl
CON3 |~
T n3
Hybrid Vehicle Control ECU
Hybrid Vehicle
1 Converter Assembly ’
w1 v1
System Main g |N- 60
Resistor —(A6T| SMRB
SMRR
4 96
SMRP [ n4 ) {A61] SMRG
72
—(A61|SMRP
@ a1 : Power Cable
Cc A142550E01
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-419
Engine Room R/B No. 1
§ MAIN
DC/DC
=
' Auxiliary Battery
T S IGCT
Hybrid Vehicle Converter 3
/ IGCT Relay
1
AMD
On1 Battery Pack Wire Connector
IGCT No. 2
1GET -]
n4 oS
1 1
¥y Hybrid Vehicle Control ECU
NODD| 2 75 |NopDp 10 Q -
n4 {A61 AN HV
6 6
47kQ = >|_
82kQZ
7T
c £142810E01

INSPECTION PROCEDURE

CAUTION:

* Turn the power switch off before inspecting the high-voltage system. Take safety precautions
such as wearing insulated gloves and removing the service plug grip to prevent electrical
shocks. After removing the service plug grip, put it in your pocket to prevent other technicians
from accidentally reconnecting it while you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 417/600
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HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.
(e) Referto "Proceed to" in the table below to perform each
inspection.
Result
Item to inspect POA08-264 POA09-265 P0A09-591 P2519-766 POAEG6-225 Proceed to
] (@] @) o]
Only AMD open circuit inspection @] - o] @] A
o] - - o]
- o] o] o] o]
Only IGCT open circuit inspection - o} - - (@] B
- o] - o} o]
AMD and IGCT open circuit - o o o &
inspections - - e 0
AMD and IGCT‘ open c.ircuit and } } o) -
SMRP system inspections
HINT:

e

+ O : DTCs that are output
+ -:DTCs that are not output

Go to step 13

Go to step 17

OO%

Go to step 22

VOLTAGE)

2 |CHECK FRAME WIRE (AUXILIARY BATTERY POSITION TERMINAL AND AMD TERMINAL

C A144383E01

(a) Turn the power switch off.
(b) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection

Specified Condition

Auxiliary battery positive (+) terminal and AMD

terminal - Body ground

9to14V

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

NG >

Go to step 30
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-421

3 |CHECK ENGINE ROOM R/B NO. 1 (FUSIBLE LINK AND FUSE)

: (@) Check the fusible link (DC/DC) and the fuse (IGCT No.
Engine Room R/B No. 1 2) in the engine room R/B No. 1, and the fusible link
(MAIN) that is installed at the auxiliary battery, for
improper installation and for open circuits.

E L~ DC/DC Result:
O They are connected securely. There are no open
HL% circuits in the fusible links or fuse.

O

= 1 B NG > |REPLACE FUSE

= |l E

=gyl

== —

IGCCT ==

No. 2 BEE

AT42612E01

4 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 419/600
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5 |CHECKHYBRID VEHICLE CONVERTER (AMD TERMINAL CONNECTION CONDITION)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

A143044E01

(@)
(b)

()

Check for DTCs and save freeze frame data.
Disconnect the negative terminal from the auxiliary
battery.
Check for looseness of AMD terminals 1 and 2.
Result 1:
AMD terminal 1:
8.0 N*m (82 kgf*cm, 71 in.*Ibf)
AMD terminal 2:
9.0 N*m (92 kgf*cm, 81 in*Ibf)
Make sure to disconnect the terminals 1 and 2 to check
for arc marks.
Result 2:
There are no arc marks.

Result

Result 1

Result 2

Procedure Procedure to

No looseness is present

No arc marks are
present

Connect AMD terminals 1 and 2, connect the
negative terminal to the auxiliary battery, and go to A

step 6.

No looseness is present

Arc marks are present

Repair or replace the appropriate part (nut, round
terminal, hybrid vehicle converter, terminal block

for AMD terminal 2). After repair or replacement, B

connect the negative terminal to the auxiliary

battery.

No arc marks are

Connect AMD terminals 1 and 2, connect the

connect the negative terminal to the auxiliary

Lopseness iy present present negative terminal to the auxiliary battery. ¢
Repair or replace the appropriate part (nut, round
terminal, hybrid vehicle converter, terminal block

Looseness is present Arc marks are present for AMD terminal 2). After repair or replacement, B

battery.

.

8 >

REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

c >

TIGHTEN TO SPECIFIED TORQUE
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-423

6 |CHECK TERMINAL VOLTAGE (AMD TERMINAL)

(@) Turn the power switch off.

(b) Measure the voltage according to the value(s) in the
table below when the power switch is off.
Standard voltage

Tester Connection Specified Condition
h5-1 - Body ground 9to14V
NG > |REPAIR OR REPLACE FRAME WIRE

-\\\ / - ‘(-' A142605E02

7 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-118)
NG > |CONNECT SECURELY

8 |CHECK HARNESS AND CONNECTOR

(a) Disconnect the battery pack wire connector (See page
HB-81).

(b) Turn the power switch on (IG).

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Baltery Pack
Wire Connector

Tester Connection Specified Condition
B Side IGCT (On1-1) - Body ground 9to14V
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

A1336085E14

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 421/600
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HV-424 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

9 |CHECKHYBRID VEHICLE CONTROL ECU

(a) Turn the power switch off.

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Battery Pack
Wire Connector

Tester Connection Specified Condition

SMRP (On1-8) - Body ground 370 to 430 kOO

NG > Go to step 12

A138605E13

10 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

NG > |CONNECT SECURELY

11 | CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR)

CAUTION:

Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.

(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

(c) Measure the resistance according to the value(s) in the
table below.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

HV-425

Wire Harness Side:

Hybrid Vehicle Converter Battery Pack Wire

SMRP

A side

B side

A142808E04

Standard resistance

Tester Connection

Specified Condition

IGCT (On1-1) - IGCT (n4-1)

Below 1 Q

SMRP (On1-8) - SMRP (nd-4)

Below 1 Q

SMRP (On1-8) or SMRP (n4-4) - Body ground

10 kO or more

IGCT (On1-1) or IGCT (n4-1) - Body ground

10 kC2 or more

CONNECTOR

NG > |REPAIR OR REPLACE HARNESS OR

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

PACK WIRE CONNECTOR)

12 [CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY

(@) Turn the power switch off.

(b) Disconnect the A61 hybrid vehicle control ECU

connector.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-426 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Wire Harness Side:

Battery Pack Wire

Hybrid Vehicle Control ECU

]
— )/
L= - -

A142572ED4

(c) Measure the resistance according to the value(s) in the

table below.
Standard resistance (Check for ope

n)

Tester Connection

Specified Condition

SMRP (A61-72) - SMRP (On1-8)

Below 1 Q)

rt)

Standard resistance (Check for sho

Tester Connection

Specified Condition

SMRP (A61-72) or SMRP (On1-8) - Body ground

10 k22 or higher

CONNECTOR

NG > | REPAIR OR REPLACE HARNESS OR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

13 | CHECK FRAME WIRE (AUXILIARY BATTERY POSITIVE TERMINAL AND AMD TERMINAL)

(2) Turn the power switch off.

table below.
Standard voltage

(b) Measure the voltage according to the value(s) in the

Tester Connection

Specified Condition

AMD terminal - Body ground

9to14V

NG > Go to step 30

c A144233E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM Hv-427

14 |CHECK FUSIBLE LINK

Engine Room R/B No. 1

DC/DC

Ooonmoooon)

0000 00000

AT42613E02

(@) Check the fusible link (DC/DC) in the engine room R/B
No. 1 and the fusible link (MAIN) that is installed at the
auxiliary battery for improper installation and for open
circuits.

Result:
They are connected securely. There are no open
circuits in the fusible links.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

NG > |REPLACE FUSIBLE LINK
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

CHECK HYBRID VEHICLE CONVERTER (AMD TERMINAL CONNECTION CONDITION)

A143044E01

Check for DTCs and save freeze frame data.
Disconnect the negative terminal from the auxiliary
battery.
Check for looseness of AMD terminals 1 and 2.
Result 1:
AMD terminal 1:
8.0 N*m (82 kgf*cm, 71 in.*Ibf)
AMD terminal 2:
9.0 N*m (92 kgf*cm, 81 in*Ibf)
Make sure to disconnect the terminals 1 and 2 to check
for arc marks.
Result 2:
There are no arc marks.

(@)
(b)

()

Result

Result 1

Result 2

Procedure Procedure to

No looseness is present

No arc marks are
present

Connect AMD terminals 1 and 2, connect the
negative terminal to the auxiliary battery, and go to A
step 6.

No looseness is present

Arc marks are present

Repair or replace the appropriate part (nut, round

terminal, hybrid vehicle converter, terminal block

for AMD terminal 2). After repair or replacement, B

connect the negative terminal to the auxiliary
battery.

Looseness is present

No arc marks are
present

Connect AMD terminals 1 and 2, connect the
negative terminal to the auxiliary battery.

Looseness is present

Arc marks are present

Repair or replace the appropriate part (nut, round
terminal, hybrid vehicle converter, terminal block
for AMD terminal 2). After repair or replacement, B

connect the negative terminal to the auxiliary

REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)

battery.
NG >
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-429

16 |CHECK TERMINAL VOLTAGE (AMD TERMINAL)

(@) Turn the power switch off.

(b) Measure the voltage according to the value(s) in the
table below when the power switch is off.
Standard voltage

Tester Connection Specified Condition
Auxili batte itive (+) t inal and h5-1 -
uxiliary battery gzﬂ;\;wn:mma an 9t014V
NG > | REPAIR OR REPLACE FRAME WIRE

-\\\ / - ‘(-' A142605E02

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

17 |CHECK FUSE (IGCT NO. 2)

(a) Check the fuse (IGCT No. 2) in the engine room R/B No.

Engine Room R/B No. 1 1 for improper installation and open circuit.
Result:
— The fuse is installed securely. There is no open in
E the fuse.
O
0 >
” E NG REPLACE FUSE
= I B
==
= (0O
cor {5525
No. 2 = L —

Fuse E D
]

AT42613E01
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

18

CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-118)

NG > |CONNECT SECURELY

19

CHECK HARNESS AND CONNECTOR

(a) Disconnect the battery pack wire connector (See page
HB-81).

A142508E01

Battery Pack
Wire Conneclor

(b) Turn the power switch on (IG).

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

T ;
[T [) ASide

o | o Y o o

Y
A138665E14

Tester Connection Specified Condition
B Side IGCT (On1-1) - Body ground 9to14V
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

20

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER

CONNECTOR) (See page HV-120)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

NG > |CONNECT SECURELY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-431

21 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.
(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).
(c) Measure the resistance according to the value(s) in the
table below.
Wire Harness Side:
Hybrid Vehicle Converter Battery Pack Wire

HHEFH| Asie

B side
IGCT
A142808E05
Standard resistance
Tester Connection Specified Condition
IGCT (On1-1) - IGCT (n4-1) Below 1 Q
IGCT (On1-1) or IGCT (n4-1) - Body ground 10 k(2 or more
NG > |REPAIR OR REPLACE HARNESS OR

CONNECTOR

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 429/600
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

22 |[CHECK FRAME WIRE (AUXILIARY BATTERY POSITIVE TERMINAL AND AMD TERMINAL)

A144333E01

(a) Turn the power switch off.

(b) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection

Specified Condition

AMD terminal - Body ground

9to14V

NG >

Go to step 30

23 |[CHECK ENGINE ROOM R/B NO. 1 (FUSIBLE LINK AND FUSE)

IGCT —~]
No. 2

Engine Room R/B No. 1

OO0000N000)]

,—~ DC/DC

i

A142812E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(a) Check the fusible link (DC/DC) and the fuse (IGCT No.
2) in the engine room R/B No. 1 and the fusible link
(MAIN) that is installed at the auxiliary battery for
improper installation and for open circuits.

Result:

They are connected securely. There are no open

circuits in the fusible links or fuse.

NG >

REPLACE FUSE
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-433

24 |CHECK HYBRID VEHICLE CONVERTER (AMD TERMINAL CONNECTION CONDITION)

(@) Check for DTCs and save freeze frame data.
(b) Disconnect the negative terminal from the auxiliary
battery.
(c) Check for looseness of AMD terminals 1 and 2.
Result 1:
AMD terminal 1:
8.0 N*m (82 kgf*cm, 71 in.*Ibf)
AMD terminal 2:
9.0 N*m (92 kgf*cm, 81 in*Ibf)
(d) Make sure to disconnect the terminals 1 and 2 to check
for arc marks.
Result 2:
There are no arc marks.

A143044E01 -

Procedure Procedure to

Result
Result 1 Result 2

Connect AMD terminals 1 and 2, connect the
negative terminal to the auxiliary battery, and go to A
step 6.

No arc marks are

No looseness is present
present

Repair or replace the appropriate part (nut, round

terminal, hybrid vehicle converter, terminal block

No looseness is present | Arc marks are present for AMD terminal 2). After repair or replacement, B

connect the negative terminal to the auxiliary
battery.

No arc marks are Connect AMD terminals 1 and 2, connect the

Lonseness is present present negative terminal to the auxiliary battery.

Repair or replace the appropriate part (nut, round

terminal, hybrid vehicle converter, terminal block

Looseness is present Arc marks are present for AMD terminal 2). After repair or replacement, B

connect the negative terminal to the auxiliary
battery.

NG > |REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 431/600
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

25

CHECK TERMINAL VOLTAGE (AMD TERMINAL)

g / 7 e; St

(a) Turn the power switch off.

(b) Measure the voltage according to the value(s) in the
table below when the power switch is off.
Standard voltage

Tester Connection Specified Condition

Auxiliary battery positive (+) terminal and h5-1 -

Body ground dto14V

NG > |CONNECT SECURELY

CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-118)
NG > |CONNECT SECURELY

CHECK HARNESS AND CONNECTOR

(a) Disconnect the battery pack wire connector (See page
HB-81).

(b) Turn the power switch on (IG).

A14Z508E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-435

Battery Pack
Wire Connector

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection Specified Condition
IGCT (On1-1) - Body ground 9to14V
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

A135685E14

28

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

NG > |CONNECT SECURELY

29

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK

WIRE CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

(c) Measure the resistance according to the value(s) in the
table below.

AT42601E01
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HV-436 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Wire Harness Side:

Hybrid Vehicle Converter

Battery Pack Wire

A side
B side
Standard resistance
Tester Connection Specified Condition
IGCT (On1-1) - IGCT (n4-1) Below 1 Q
IGCT (On1-1) or IGCT (n4-1) - Body ground 10 kQ or more
NG > |REPAIR OR REPLACE HARNESS OR

CONNECTOR

REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

30 |CHECK AUXILIARY BATTERY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(a) Check the connection of the auxiliary battery negative
terminal.
Result:
The terminal is connected securely and there is no
contact problem.
(b) Check for arc marks on the auxiliary battery negative
terminal.
Result:
There are no arc marks.
(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
Auxiliary battery negative terminal - Body ground Below 1 Q)
434/600
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-437

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPAIR OR REPLACE FRAME WIRE

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POAE7- |Hybrid Battery Precharge Contactor Control
DTC S §
224 Circuit High
DESCRIPTION
Refer to the circuit description for DTC POAEG-225 (See page HV-412).
DTC No. INF Code DTC Detection Condition Trouble Area
Wire hamess or connector
POAET 224 Short to +B in the SMRP circuit Hybrid vehicle converter (DC/DC converter)
Hybrid vehicle control ECU

MONITOR DESCRIPTION

The hybrid vehicle control ECU monitors the proper operation of the SMRP. If the hybrid vehicle control
ECU detects an open or short in the SMRP circuit, the hybrid vehicle control ECU will illuminate the MIL

and seta DTC.

MONITOR STRATEGY

Related DTCs

POAET (INF 224): Range check (High input)

Required sensors / components

Hybrid vehicle converter

Freguency of operation Continuous

Duration TOYOTA's intellectual property
MIL operation Immediately

Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTC is not present

TOYOTA's intellectual property

Other conditions belong to TOYOTA's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TOYOTA's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle converter

| DTC POAET (INF 224) is not detected

WIRING DIAGRAM

See the wiring diagram for POAE6-225 (See page HV-413).

INSPECTION PROCEDURE
CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK HARNESS AND CONNECTOR

Battery Pack
Wire Connector

[TTT1T]
[

e | o Y e

A

A Side

A1388085E12

CAUTION:
Be sure to wear insulated gloves.

(@)

Turn the power switch off and remove the service plug
grip (See page HV-1).

NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

Disconnect the battery pack wire connector (See page
HB-81).

Turn the power switch on (IG).

Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection Specified Condition

SMRP (On1-8) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

NG > Go to step 4

2 |CHECKHARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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142601E01

Battery Pack
Wire

AN

o

i e

7|
'g!lllllllll“l‘i

(HEnEEEEEEN)

A Side

SMRP

B Side

A138985E02

(a) Check that the service plug grip is not installed.
(b) Disconnect the n4 hybrid vehicle converter connector.

(c) Turn the power switch on (IG).

(d) Measure the voltage according to the value(s) in the

table below.
Standard voltage

Tester Connection

Specified Condition

SMRP (On1-8) - Body ground

Below 1V

NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing

this inspection.
Turn the power switch off.

Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

SMRP (On1-8) - Body ground

10 KQ) or higher

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

3 |CHECK HYBRID VEHICLE CONTROL ECU

Battery Pack
Wire Connector

A Side

A138605E13

(@)

Turn the power switch off.

(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

SMRP (On1-8) - Body ground

370 to 430 kO

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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(See page HV-569)

REPLACE HYBRID VEHICLE CONTROL ECU
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REPLACE HYBRID VEHICLE CONVERTER (See page HB-123)

4 |[CHECK HARNESS AND CONNECTOR

(a) Disconnect the A61 hybrid vehicle control ECU
connector.

(b) Turn the power switch on (IG).

(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Batlery Pack
Wire Connector

Tester Connection Specified Condition
5 SMRP (On1-8) - Bo round Below 1V
AP‘ B Side t ! Yo

NOTICE:

Turning the power switch on (IG) with the battery
pack wire connector disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

A Side
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

==y
Seaniapmn)

t or—ji—ano? ’

A138685E12

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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DTC POAEE- |Motor Inverter Temperature Sensor "A" Circuit
276 Range / Performance
POAEE- |Motor Inverter Temperature Sensor "A" Circuit
DTC
277 Range / Performance
DESCRIPTION
Refer to the description for DTC POAEF-275 (See page HV-440).
DTCNo. INF Code DTC Detection Condition Trouble Area
Inverter cooling system
Water pump with motor & bracket assembly
POAEE 276 Sudden change or hunting in the motor inverter . Irwer_ier with converter assembly
temperature sensor » Cooling fan system
Hybrid vehicle control ECU
Wire hamess or connector
Inverter cooling system
Water pump with motor & bracket assembly
POAEE 277 Motor inverter temperature sensor output deviation I&\;:]r; ?E;r gﬁh;c;g;ﬂer assotmbly
Hybrid vehicle control ECU
Wire hamess or connector

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly

1 CHECK DTC OUTPUT (HV)

Result

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

DTC No.

Relevant Diagnosis

POA93-346

Inverter cooling system malfunction

YES GO TO DTC CHART

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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2 | CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER
ASSEMBLY CONNECTOR) (See page HV-79)

NG CONNECT SECURELY

y

3 | CHECK QUANTITY OF HV COOLANT (See page HV-325)

ADD COOLANT

CHECK FOR COOLANT LEAKS AND ADD
COOLANT

IS

C

4 |CHECK COOLANT HOSE (See page HV-326)

NG > |CORRECT THE PROBLEM

o

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > [CONNECT SECURELY

o

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG CONNECT SECURELY

y

~

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

NG Go to step 10

y

8 |CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

(See page HV-327)
NG > |CONNECT SECURELY
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9

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG > |CHECK COOLING FAN SYSTEM (See page
C0-3)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

10

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

OK ADD COOLANT

y

e

CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

NG Go to step 13

y

_HVIwp

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR & BRACKET
ASSEMBLY - HV CONTROL ECU) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

13

CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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POAEF- |Drive Motor Inverter Temperature Sensor "A"
DTC -
275 Circuit Low
DTC POAFO- |Drive Motor Inverter Temperature Sensor "A"
274 Circuit High
DESCRIPTION

The MG ECU located in the inverter with converter assembly detects the temperature of the motor
inverter using the temperature sensor built into the inverter with converter assembly. The inverter cooling
system is the same as that for MG2 and MG1, and it operates independently of the engine cooling
system. The characteristics of the motor inverter temperature sensor are the same as those of the boost
converter temperature sensor. The MG ECU uses the signal from the motor inverter temperature sensor
to check the effectiveness of the inverter cooling system. If necessary, the MG ECU will limit inverter
output to prevent inverter overheating. The MG ECU also detects a malfunction of the front motor inverter
temperature sensor or its circuit.

DTCNo. INF Code DTC Detection Condition Trouble Area

POAEF 275 Open or _sho_d to GND in the motor inverter temperature (Eivaiter Willi o Assaribly
sensar circurt

POAFO 274 Short to +B in motor inverter temperature sensor circuit | Inverter with converter assembly

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

e

COMPLETED
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DTC P1555-181 | Reactor Temperature Sensor Circuit Low

DTC P1556-182 | Reactor Temperature Sensor Circuit High

DESCRIPTION

The MG ECU located in the inverter with converter assembly detects the temperature of the reactor using
a temperature sensor built into the inverter with converter assembly. The inverter cooling system is the
same as that for MG2 or MG1, and operates independently of the engine cooling system. The MG ECU
limits the load based on signals sent from the reactor temperature sensor in order to check the effect of
the inverter cooling system and prevent overheating. The ECU also detects malfunctions in the reactor
temperature sensor.

HINT:

The reactor is a component with characteristics that resist changes in the current flow. The reactor will
attempt to maintain the current flow. This characteristic stabilizes the current flowing to the HV battery.
The reactor is also used to boost the battery voltage which is supplied to the inverters.

DTC No. INF Code DTC Detection Condition Trouble Area

Malfunction in the reactor temperature sensor wiring
(short to GND)

Malfunction in the reactor temperature sensor wiring
(open or short to +B)

P15355 181 Inverter with converter assembly

P1556 182 Inverter with converter assembly

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result

DTC No. Relevant Diagnosis

P3226-562, 563 Boost converter temperature sensor

YES GO TO DTC CHART

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)
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DTC P1606-138 | Collision Detection

DTC P1606-308 | Collision Detection

DTC P1606-317 | Collision Detection
DESCRIPTION

The hybrid vehicle control ECU receives a signal that indicates a collision from the center airbag sensor
assembly to detect a collision. After detecting a collision, the hybrid vehicle control ECU shuts off the high-
voltage systems for safety.

DTCNo. INF Code DTC Detection Condition Trouble Area

Center airbag sensor assembly
Shutoff signal from the circuit breaker sensor No. 1 1s + Hybnd vehicle control ECU
determined. « \ehicle has experienced a collision
Circuit breaker sensar No. 1

P1606 138

Center airbag sensor assembly
Shutoff signal from the center airbag sensor assembly |+ Hybrid vehicle control ECU

is determined. + Vehicle has experienced a collision
Circuit breaker sensor No. 1

P1606 308

Center airbag sensor assembly
Hybrid vehicle control ECU
Vehicle has experienced a collision
Circuit breaker sensor No_ 1

P1606 317 A collision is determined due to a wiring malfunction.

HINT:
If P1608-138, 308 or 317 is output, the vehicle cannot start unless the DTCs are cleared using the
intelligent tester.

INSPECTION PROCEDURE

CAUTION:

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK VEHICLE FOR COLLISION DAMAGE

(@) Check the vehicle condition.
Result:
The vehicle is damaged.

YES REPAIR VEHICLE
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CHECK DTC OUTPUT (HV)

—_—
O Q
S e St

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result
DTC No. Proceed to
P1606 and PA01D are output. A
P1606 only is output. B

(A >

GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POA1D)

CHECK SUPPLEMENTAL RESTRAINT SYSTEM

(@)

Troubleshoot the airbag system.
Result:
There is a malfunction.

YES

REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

4

CHECK INFORMATION CODE

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

Access the freeze frame data corresponding to DTC
P1606 and select the information.

Result
INF Code Proceed to
138 A
308 B
317 c

REPLACE CENTER AIRBAG SENSOR
ASSEMBLY

B >
¢ >

(See page HV-569)

REPLACE HYBRID VEHICLE CONTROL ECU
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2

REPLACE CIRCUIT BREAKER SENSOR NO. 1
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HYBRID CONTROL SYSTEM

PRECAUTION

NOTICE:

When the negative (-) battery terminal has been
disconnected, initialize the following systems after the
terminal is reconnected.

System See Procedure
SF1 System IN-43
1. PRECAUTIONS FOR INSPECTING THE HYBRID
CONTROL SYSTEM

(a) Before inspecting the high-voltage system or
disconnecting the low voltage connector of the
inverter with converter assembly, take safety
precautions, such as wearing insulated gloves and
removing the service plug grip to prevent electrical
shocks. Make sure to turn the power switch off
before removing the service plug grip. After
removing the service plug grip, put it in your pocket
to prevent other technicians from accidentally
reconnecting it while you are working on the high-
voltage system.

NOTICE:

Turning the power switch on (READY) with the
service plug grip removed could cause a
malfunction. Do not turn the power switch on
(READY) unless instructed by the repair manual.

(b) After disconnecting the service plug grip, wait for at HV
least 10 minutes before touching any of the high-
voltage connectors or terminals.

A142844

HINT:

Waiting for at least 10 minutes is required to
discharge the high-voltage capacitor inside the
inverter with converter assembly.
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(c) Turn the power switch off, wear insulated gloves,

and disconnect the negative terminal of the auxiliary

battery before touching any of the orange-colored
wires of the high-voltage system.

(d) Turn the power switch off before performing any
resistance checks.

(e) Turn the power switch off before disconnecting or
reconnecting any connectors.

PRECAUTIONS FOR HYBRID CONTROL SYSTEM

ACTIVATION

(@) When the auxiliary battery has been disconnected
and recannected, attempting to turn the power
switch on (READY) may not start the system (the
system may not enter the READY-on state) on the
first attempt. If so, turn the power switch off and
reattempt to turn the power switch on (READY).
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DTC P2120-152 Throt?le | Pedal Position Sensor / Switch "D
Circuit

DTC P2121-106 Throt?le | Pedal Position Sensor / Switch "D
Circuit Range / Performance

oTe P2122-104 lelrotFIe | Pedal Position Sensor / Switch "D
Circuit Low Input

DTC P2123-105 Throt_tle l_ Pedal Position Sensor / Switch "D
Circuit High Input

DTC P2125-153 Throt?le | Pedal Position Sensor / Switch "E
Circuit

DTC P2126-109 Throt?le | Pedal Position Sensor / Switch "E
Circuit Range / Performance

DTC P2127-107 ThrotFIe | Pedal Position Sensor / Switch "E
Circuit Low Input

DTC P2128-108 Trlrot?le l_ Pedal Position Sensor / Switch "E

Circuit High Input

DTC P2138-110 l'!'h:ottle /| Pedal POSI_tion Sensor / Switch "D" /

E" Voltage Correlation
oTe P2138-154 l'!'h:ottle | Pedal Posn_tlon Sensor / Switch "D" /
E" Voltage Correlation
DESCRIPTION

The accelerator pedal position sensor is mounted on the accelerator pedal to detect how much the pedal
is depressed. This is a non-contact sensor with hall elements. It has 2 sensors per sensor unit. One is
used to detect the accelerator pedal position and the other is used as a confirmation to allow the detection

of a malfunction in the sensor itself. Voltage is output from the accelerator pedal position sensor to
terminals VPA1 and VPAZ of the hybrid vehicle control ECU. This voltage varies from 0 to 5 V in

accordance with the accelerator pedal position. Terminal VPA2 is primarily used to detect a malfunction in
the sensor itself. The hybrid vehicle control ECU determines the current accelerator pedal position and

controls the hybrid control system based on signals received by terminals VPA1 and VPAZ2.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Accelerator Pedal
Position Sensor

Accelerator Pedal Position
Sensor Output Voltage (V)

Hybrid Vehcile Control ECU

IC No. 1

Magnet

|veas [____i:_

|EP1 $

by

O
|vep1 <

IVPA2 I

O
EP2 é
0O

VCP2

Usable Range

Accelerator Pedal Turning Angle (°)
*1: Accelerator Pedal Fully Released

*2: Accelerator Pedal Fully Depressed

A141352E01

DTCNo. INF Code DTC Detection Condition Trouble Area

«  Wire harness or connector

P2120 152 IMain sensor circuit malfunction or level is not stable +  Accelerator link rod assembly
»  Hybrid vehicle control ECU
+«  Wire hamess or connector

P2121 106 Internal error of the main sensor +  Accelerator link rod assembly
«  Hybrid vehicle control ECU
+  Wire harmess or connector

P2122 104 Open or short to GND in the main sensor circuit +  Accelerator link rod assembly
+  Hybrid vehicle control ECU
+  Wire harness or connector

P2123 105 Short to +B in the main sensor circuit » Accelerator link rod assembly
+  Hybrid vehicle control ECU
Sub sensor circuit wiring malfunction or level is not 1 Ve R eSSt

P2125 153 stable g «  Accelerator link rod assembly
+  Hybrid vehicle control ECU
+«  Wire hamess or connector

P2126 109 Internal error of the sub sensor «  Accelerator link rod assembly
+  Hybrid vehicle control ECU
+  Wire harness or connector

P2127 107 Open or short to GND in the sub sensor circuit +  Accelerator link rod assembly
+ Hybnd vehicle control ECU

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTCNo. INF Code DTC Detection Condition Trouble Area

Wire harmess or connector

P2128 108 Short to +B in the sub sensor circuit Accelerator link rod assembly
Hybrid vehicle control ECU
i . Wire harmness or connector

P2138 110 E;izf;n\?;f:g;?n;he mRRLSCEOn Vel g Su Accelerator link rod assembly
92 Hybrid vehicle control ECU
Wire harness or connector

P2138 154 Main or sub sensor circuit wiring maifunction Accelerator link rod assembly
Hybrid vehicle control ECU

WIRING DIAGRAM

A17

Accelerator Link Rod Assembly

Hybrid Vehicle Control ECU

g it

1061 \/pp

VPA1

{A61)

88 | EP1 %
A6 5V

]

EP1

¢

VCP1

108 | yvCP1 ?
A61

05 | vPA2

]_;

VPA2

EPZ%
5V

EP2

—
o
]

VCP2 ?

VCP2

S vy

A141226E03

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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1 READ VALUE OF INTELLIGENT TESTER

(@) Turn the power switch on (IG).
(b) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DATA LIST / ACCEL POS #1, ACCEL

FigTo52

(e J

POS #2.
(c) Read the data list.
HINT:
5V is described as 100% on the tester.
Result

Pedal Condition

ACCEL POS #1

ACCEL POS #2

Not depressed

(8t028%) 041014V

(20 to 44%)1.0t0 22V

Fully depressed (62 to 92%) 3.1to 4.6 V

(78 to 100%) 3.9 to 5.0V

Not depressed

— Fully depressed
— Not depressed
(Accelerator pedal
should be operated
slowly)

Value changes
progressively

Value changes
progressively

oK >

CHECK FOR INTERMITTENT PROBLEMS

2 |CHECKHYBRID VEHICLE CONTROL ECU

Wire Harness Side:

Accelerator Link Rod Assembly

L1I2I3|4lsleﬂ
——
e

EP2 VCP1

VCP2

A13ETO4EDS

(a) Disconnect the A17 accelerator link rod assembly

connector.
(b) Turn the power switch on (IG).

(c) Measure the voltage according to the value(s) in the

table below.
Standard voltage

Tester Connection

Specified Condition

VCP1 (A17-4) - EP1 (A17-5)

45to 55V

VCP2 (A17-1) - EP2 (A17-2)

45to 55V

NOTICE:

Turning the power switch on (IG) with the accelerator
link rod assembly connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG >

Go tostep 5

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 453/600
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3 |CHECKHYBRID VEHICLE CONTROL ECU

Wire Harness Side:
Accelerator Link Rod Assembly

VPA1

EP1

A138TO4EDG

(a) Turn the power switch off.

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection Specified Condition

VPA1 (A17-6) - EP1 (A17-5) 37 to 41 kO

VPA2 (A17-3) - EP2 (A17-2) 37 to 41 kQ

REPLACE ACCELERATOR LINK ROD
ASSEMBLY (See page HV-589)

oK >

4 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU -

ACCELERATOR LINK ROD ASSEMBLY)

Wire Harness Side:

Hybrid Vehicle Control ECU

E{:’Z EjF’1
 — = B =
|||\|||\||||:’|||1

o :H-FHHH|\A||H1|H
EEEEEESRUEE/ AN

I\ __[ IL:
TP |
m IZ ==
VPA2 VPA VCP2 VCP1

'I o

@ Accelerator Pedal Position Sensor

VPA1

ep2” 70— \

VPAZ  ycpt1 EP1

A142804E01

(a) Turn the power switch off.
(b) Disconnect the A61 hybrid vehicle control ECU
connector.
(c) Turn the power switch on (IG).
(d) Measure the voltage according to the value(s) in the
table below.
Standard voltage
Tester Connection Specified Condition
VPA (A61-106) - Body ground Below 1V
EP1 (A61-88) - Body ground Below 1V
VPA2 (A61-105) - Body ground Below 1V
EP2 (A61-87) - Body ground Below 1V
NOTICE:
Turning the power switch on (IG) with the accelerator
link rod assembly and hybrid vehicle control ECU
connectors disconnected causes other DTCs to be
stored. Clear the DTCs after performing this
inspection.
(e) Turn the power switch off.
(f) Measure the resistance according to the value(s) in the

table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
VPA (A61-106) - VPA1 (A17-6) Below 10
VCP1 (A61-107) - VCP1 (A17-4) Below 1 Q
EP1(A61-88) - EP1 (A17-5) Below 1 Q
VPA2 (A61-105) - VPA2 (A17-3) Below 1 0
VCP2 (A61-107) - VCP2 (A17-1) Below 1 0
EP2 (A61-87) - EP2 (A17-2) Below 1 0
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Standard resistance (Check for short)

Tester Connection

Specified Condition

VPA (A61-106) or VPA1 (A17-6) - Body ground

10 kQ2 or more

VCP1 (A61-107) or VCP1 (A17-4) - Body ground

10 k22 or more

EP1 (A61-88) or EP1 (A17-5) - Body ground

10 kQ or more

VPA2 (A61-105) or VPA2 (A17-3 - Body ground)

10 k22 or more

VCP2 (A61-107) or VCP2 (A17-1) - Body ground

10 kQ or more

EP2 (A61-87) or EP2 (A17-2) - Body ground

10 k© or more

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU -
ACCELERATOR LINK ROD ASSEMBLY)

Wire Harness Side:

Hybrid Vehicle Control ECU

E?2 ErP‘I
- = 2=1 =
|||||l|\|J||J’|\I}

‘ e HHHHHA A

a
\\\'
F -
-
I |
oo oo

N X
— = A \\ B

4
VPA2 VPA VCP2 VCP1

Accelerator Pedal Position Sensor

VCP2

Ep2”  0—1F \
VPAZ  ycp1 EP1

VPA1

AT4ZB04E01

(@)

Turn the power switch off.

(b) Disconnect connector A61 from the hybrid vehicle

(c)
(d)

control ECU.
Turn the power switch on (IG).

Measure the voltage according to the value(s) in the

table below.
Standard voltage
Tester Connection Specified Condition
VCP1 (A61-65) - Body ground Below 1V
EP1 (A61-88) - Body ground Below 1V
VCP2 (A61-64) - Body ground Below 1V
EP2 (A61-87) - Body ground Below 1V

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

NOTICE:

Turning the power switch on (IG) with the accelerator
link rod assembly and hybrid vehicle control ECU
connectors disconnected causes other DTCs to be
stored. Clear the DTCs after performing this

inspection.
Turn the power switch off.

Measure the resistance according to the value(s) in the

table below.

Standard resistance (Check for open)

Tester Connection

Specified Condition

VCP1 (A61-65) - VCP1 (A17-4) Below 10
EP1 (A61-88) - EP1 (A17-5) Below 1 0
VCP2 (A61-64) - VCP2 (A17-1) Below 1 Q
EP2 (A61-87) - EP2 (A17-2) Below 1 0

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

VCP1 (A61-65) or VCP1 (A17-4) - Body ground

10 k2 or more

455/600
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Tester Connection Specified Condition
EP1 (A61-88) or EP1 (A17-5) - Body ground 10 k2 or more
VCP2 (A61-64) or VCP2 (A17-1) - Body ground 10 kQ or more
EP2 (A61-87) or EP2 (A17-2) - Body ground 10 k2 or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-457

DTC

P2511-149

tent

ECM/PCM Power Relay Sense Circuit Intermit-

DESCRIPTION
The hybrid vehicle control ECU monitors the +B power source voltage to detect an instantaneous
interruption.

DTC No.

INF Code

DTC Detection Condition

Trouble Area

P2511

149

When the power switch is on (READY), the hybrid
vehicle control ECU is reset.

Wire harness or connector
Hybrid vehicle control ECU

WIRING DIAGRAM
Refer to the wiring diagram for DTC P3110-139 (See page HV-516).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

CHECK BATTERY TERMINAL

(@) Check the connection of the auxiliary battery terminal.

Result:

The terminal is connected securely and there is no
contact problem.

NG > |CONNECT SECURELY

2

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)

NG > |CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - INTEGRATION

RELAY)

(@) Remove the IGCT relay from the engine room R/B No. 1.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Wire Harness Side:

Engine Room R/B No. 1

Hybrid Vehicle Control ECU

0000 doooo

———— = ——

PR ||

| |||||i|”|||i|\|||"

o IHHHIHHIH[|=

\| e ||

|=, ‘J\:I = T -
+B2 +B1

IGCT Relay

A142009E01

(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection Specified Condition
+B1 (A61-2) - Engine ro.orn R/B No. 1 IGCT relay BildwrE
terminal 3
+B2 (A61-1) - Engine room R/B No. 11GCT relay —_—
terminal 3
NG > |REPAIR OR REPLACE HARNESS OR

CONNECTOR

4 |[CHECK FOR INTERMITTENT PROBLEMS

(a) Check for intermittent problems. (See page HV-17)
(1) Check the connection and terminal contact pressure
of connectors and wire harness between the hybrid
vehicle control ECU and the engine room R/B No. 1.
(2) When the power switch is on (READY), jiggle the
connectors and wire harness between the hybrid
vehicle control ECU and the engine room R/B No. 1.

COMPONENT AND AREA

NG > | REPAIR MALFUNCTIONING PARTS,

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC P2519-766 | A/C Request "A" Circuit

DESCRIPTION

The hybrid vehicle converter sends IDH signals to the hybrid vehicle control ECU to inform the ECU of the
cooling fan operation condition and the output current limitation condition due to overheating.

DTC No. INF Code DTC Detection Condition Trouble Area
o ) : . ) « Battery smart unit
pP2510 766 ::;Irezztijtnctlon in the cooling fan operation condition signal | | Hybrid vehicle converter (DC/DC converter)
Wire harness or connector

WIRING DIAGRAM

N1

Hybrid Vehicle Converter Battery Smart Unit

12V
IDH |5 3 | ipH '
¥ : )

A
@

GND

A141220E01

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 | CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 459/600
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(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC POAE6-225 is also output.

YES GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC

2 |CHECK BATTERY SMART UNIT

Battery Smart Unit

1&=GND

A13E8951E04

CAUTION:

Be sure to wear insulated gloves.

(a) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Connect an oscilloscope between the battery smart unit
terminals specified in the table below, and measure the

waveform.
Item Contents
Terminal IDH (n2-4) - GND (n2-5)
Equipment Setting 2 VDIV, 2 ms./DIV
Condition Power switch on (1G)
Result:

The waveform appears as shown in the illustration.

HINT:

« For the removal and installation procedures related to
inspection of the waveform of the battery smart unit,
(See page HB-99).

« The frequency of the waveform differs (100 to 900
kHz, 8 to 14 V) depending on operation conditions of
the cooling fan of the hybrid vehicle converter.

OK > [REPLACE BATTERY SMART UNIT (See page
HB-99)

3 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-461

4 |[CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER)

CAUTION:
Be sure to wear insulated gloves.

A ; (@) Turn the power switch off.
Wire Harness Side: (b)

(See page HB-123).
(d) Turn the power switch on (IG).

table below.
Standard voltage

Check that the service plug grip is not installed.
Hybrid Vehicle Converter (c) Disconnect the n4 hybrid vehicle converter connector

(e) Measure the voltage according to the value(s) in the

Tester Connection

Specified Condition

IDH (n4-5) - Body ground

9to14V

NOTICE:

A142614E01

performing this inspection.

Turning the power switch on (IG) with the hybrid
vehicle converter connector disconnected causes
other DTCs to be stored. Clear the DTCs after

(See page HB-123)

OK > |REPLACE HYBRID VEHICLE CONVERTER

5 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY SMART UNIT CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.

Battery Smart Unit

connector.
OK:

no contact problems.

(@) Check that the service plug grip is not installed.
(b) Check the connection of the battery smart unit

The connector is connected securely and there are

NG > |CONNECT SECURELY

(] A133885E10

CONVERTER)

6 |CHECKHARNESS AND CONNECTOR (BATTERY SMART UNIT - HYBRID VEHICLE

CAUTION:
Be sure to wear insulated gloves.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Wire Harness Side:

Battery Smart Unit

El==1]

\%( ((F@@

IDH@

Hybrid Vehicle Converter

(o) am—" s V— JJ

N

a) Turn the power switch off.
(b) Check that the service plug grip is not installed.
) Disconnect the n2 battery smart unit connector (See
page HB-99).
(d) Turn the power switch on (IG).
(e) Measure the voltage according to the value(s) in the
table below.
Standard voltage

Tester Connection Specified Condition

IDH (n2-4) - Body ground Below 1V

NOTICE:
Turning the power switch on (IG) with the hybrid
vehicle converter connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

(f)  Turn the power switch off.

(g) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition

IDH (n2-4) - IDH (n4-5) Below 1 0

Standard resistance (Check for short)

Tester Connection Specified Condition
£142515501 IDH (n2-4) or IDH (n4-5) - Body ground 10 k2 or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
REPLACE BATTERY SMART UNIT (See page HB-99)
https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 462/600
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DTC P2532-772|Ignition Switch Run Position Circuit High

DESCRIPTION

If a hybrid vehicle cannot be turned off, it will not be possible to determine this by listening or looking (high
voltage cannot be shut off). In this case, checking for DTCs can help to determine the state of the vehicle.
When the hybrid vehicle control ECU detects that the vehicle cannot be tured off, the ECU will set this
DTC. This DTC is set based on communication between the hybrid vehicle control ECU and ECUs that
are activated by the 1G1 relay and 1G2 relay.

DTCNo. INF Code DTC Detection Condition Trouble Area

Wire harness or connector
Main body ECU

When no signals are received from the ECUs (skid

control ECU and A/C amplifier) that are activated by the 161 relay
e e IG1 relay, but the hybrid vehicle control ECU is I raky
operating'. « ECUIG No. 1fuse
+  A/CNo.1fuse
Hybrid vehicle control ECU
HINT:

If DTC P2532-772 is detected, it will not be possible to turn the vehicle off.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 463/600
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WIRING DIAGRAM

Main Bodyl ECU Air Conditioning Amplifire
-
RH-IG Relay 1
ECU-IG RH 4
o oo (E38)IG+
3
' E7 )
IGID[E7) LI i
Skid Control ECU
IG2D LH-IG Relay 2
11 Qzﬁ) ECU-IG LH 2
o oo A74)1G1
m\ i
Hybrid Vehicle Control ECU
IG2 Relay
IGN 57
o oo IGSW
1G2

I
Jy GAUGE

A131208E01

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.
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HV-4

65

1 | CHECK DTC OUTPUT (HV)

=

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result:

The following DTC is output simultaneously.

DTC No.

Relevant Diagnosis

P2532-772

High

Ignition Switch Run Position Circuit

NO >

Go to step 12

2 |CHECK CAN COMMUNICATION SYSTEM (BUS CHECK)

e ]

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Check BUS CHECK.

Result:

The screen displays the skid control ECU and A/C
amplifier.

oK >

Gotostep7

3 |CHECKFUSES (ECU IG NO. 1, AIC NO. 2)

Instrument Panel J/B

=

(000n0aoonuanoom
ponoononoooooooa

—

r——

~A/C No. 2 Fuse

— ECU IG No. 1 Fuse

AT42616E01

(@) Remove the ECU IG No. 1 and A/C No. 2 fuses from the
instrument panel J/B.

(b) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Fuse Tester Connection Specified Condition
ECU IG No. 1 1-2 Below 10
AJIC No. 2 1-2 Below 1 Q)

(c) Install the fuses.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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REPLACE FUSES
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4 |CHECK RELAY (IG1 RELAY)

(a) Remove the IG1 relay from the instrument panel J/B.
(b) Measure the resistance according to the value(s) in the

1 table below.
3 Standard resistance
5
3 5 Tester Connection Specified Condition
3-5 Below 10
2 1
3.5 10 kQ or more
(Apply battery voltage between terminals 1 and 2)
2

T wemmezez | (C) INStall the fuses.

NG > |REPLACE RELAY

5 |CHECK HARNESS AND CONNECTOR (SKID CONTROL ECU - ECU IG NO. 1 FUSE)

(a) Disconnect the A74 skid control ECU connector.

Wire Harness Side: (b) Remove the ECU IG No. 1 fuse from the instrument
panel J/B.
(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
IG1 (A74-7) - Inst t panel J/B ECUIG No. 1 f
ST 1t | saowto
1G1 J
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

Instrument Panel J/B

t (000000000000000 |

(000000000000000 |
1 ECU IG No. 1
Fuse
2

AT42818E01

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 466/600
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6 |CHECK HARNESS AND CONNECTOR (A/C AMPLIFIER - A/C NO. 2 FUSE)
(@) Disconnect the E38 A/C amplifier connector.
Wire Harness Side: (b) Remove the A/C No. 2 fuse from the instrument panel J/
B.
@ A/C Amplifier (c) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
IG+ (E38-1) - Inst t | J/IB AIC No. 2 fu
4 1= ”“T:r’r’niﬁ::‘; At Below 10
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

Instrument Panel J/B

anonooooooooooDo
nanooonpnnoooonn
- =

1 A/C No. 2
Fuse

AT42610E01 -

GO TO CAN COMMUNICATION SYSTEM
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7 |CHECK HYBRID VEHICLE CONTROL ECU

Wire Harness Side:

Hybrid Vehicle Control ECU

— = =] =
| T EFFEFEEFERRRER ||
H ° |[|i||l||||"|1||||l|||’
= ]

o (- HEHHHH ([

| e |

— = =] - A

\IGSW

A142502E04

(a) Turn the power switch off.

(b) Disconnect the A61 hybrid vehicle control ECU

connector.
(c) Measure the voltage according to the value(s) in the
table below.
Standard voltage
Tester Connection Specified Condition
IGSW (A61-57) - Body ground Below 1V
OK > |REPLACE HYBRID VEHICLE CONTROL ECU

(See page HV-569)

8 |CHECK RELAY (IG2 RELAY)

(a) Disconnect the 1G2 relay from the engine room R/B No.

1

(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

3-5

Below 1 Q)

oW

3-5

10 k2 or more

(Apply battery voltage between terminals 1 and 2)

BO16200E03

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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9 |CHECK MAIN BODY ECU

) Turn the power switch off.

Connect the main body ECU connector.

Measure the voltage according to the value(s) in the
table below.

Standard voltage

GO

Engine Room R/B No. 1

G

Tester Connection Specified Condition

Engine room R/B No. 11G2 relay terminal 1 - Body
ground

OK > Go to step 11

Below 1V

1G2 Relay

A137030E03

10 |CHECK HARNESS AND CONNECTOR (MAIN BODY ECU - G2 RELAY)

(@) Disconnect the IG2 relay from the engine room R/B No.
1.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 469/600
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Wire Harness Side:

Main Body ECU

2lrs

1zl

Thafishafi]
HERE

IG2D

Engine Room R/B No. 1

IG2 Relay

A142020E01

(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection Specified Condition

1G2D (E6-11) - Engine room R/B No. 1 1G2 relay

terminal 1 Below 1 0

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE MAIN BODY ECU
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11 [CHECK HARNESS AND CONNECTOR

a) Turn the power switch off.

b) Disconnect the F1 combination meter connector.

(c) Disconnect the A61 hybrid vehicle control ECU
connector.

d) Disconnect the E51 steering lock ECU connector.

e) Disconnect the ES8 certification ECU connector.

f) Disconnect the A76 skid control ECU connector.

g

h

—_—

Wire Harness Side:

Hybrid Vehicle Control ECU

- ’:'l — :ﬁ — :ﬁ“ ) Disconnect the E30 A/C amplifier connector.
o E I I EEEREEEEEENESEE ] ) Disconnect the T10 or O4 occupant classification ECU
= I IC|p
- || IIIHII]IIIIIIIE L ConneCtor-
N )| (i) Measure the voltage according to the value(s) in the
— = = = table below.
\ Standard voltage
et Tester Connection Specified Condition
PEp IGSW (A61-57) - Body ground Below 1V
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

12 |CHECK FOR INTERMITTENT PROBLEMS

(@) Check for intermittent problems (See page HV-17).

NG > | REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-472

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P3000-388 |HV Battery Malfunction

DESCRIPTION

The hybrid vehicle control ECU alerts the driver and performs fail-safe control based on error signals
received from the battery smart unit. This DTC is set when the SOC (state of charge) of the HV battery
starts to drop as a result of leaving the shift lever in the N position, running out of fuel, or a malfunction in
the HV control system.

DTCNo. INF Code DTC Detection Condition Trouble Area

Fuel level

P3000 388 Discharge inhibition control malfunction HV battery

INSPECTION PROCEDURE
CAUTION:

Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.

If the vehicle is stopped or parked with the shift lever in the N position for a long time, DTC P3000-388
may be set because the HV battery cannot be charged.

When the engine cannot be started, DTC P3000-388 may be set because the HV battery cannot be
charged.

1 CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTCs other than P3000-388 or P3000-389 are
output.

YES GO TO DTC CHART

2 |CHECK DTC OUTPUT (ENGINE CONTROL SYSTEM)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS /
ENHANCED OBDII /DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
Engine control system DTCs are output.
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YES GO TO DTC CHART

3 |CHECK AMOUNT OF GASOLINE (See page HV-278)

4 |[CHECK ENGINE START

NG REFUEL VEHICLE

y

(@) Turn the power switch on (READY).
(b) Check if the engine starts.
HINT:
Depressing the accelerator pedal with the shift lever in
the P position will cause the engine to start.
OK:
The engine starts.
HINT:
Do not turn the power switch on (READY) and off
repeatedly because this may cause DTC P3000-389 to
be set.

NO > |REPLACE HV BATTERY ASSEMBLY (See
page HB-104)

L e ]

LEAVE VEHICLE IN P POSITION, AND CHARGE HV BATTERY IN IDLE STATUS UNTIL IDLING
STOPS
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HV-474 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P3000-389 |HV Battery Malfunction

DESCRIPTION

The hybrid vehicle control ECU alerts the driver and performs fail-safe control based on error signals
received from the battery smart unit.

This DTC is set if the HV battery is discharged excessively or the HV control system malfunctions.

HINT:

If the HV battery voltage has dropped due to a malfunction in other components such as the inverter with
converter assembly and the hybrid vehicle transmission assembly, recharging the HV battery will restore
the voltage. If the HV battery voltage has dropped excessively after the vehicle was left for a long time, the
HV battery will need to be replaced.

DTCNo. INF Code DTC Detection Condition Trouble Area
Engine assembly
P3000 389 HV battery voltage drops + Hybrid vehicle transaxle assembly
HV battery

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

+ Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.

« |f the vehicle is stopped or parked with the shift lever in the N paosition for a long time, DTC P3000-389
may be set because the HV battery cannot be charged.

« When the engine cannot be started, DTC P3000-389 may be set because the HV battery cannot be
charged.

1 | CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTCs other than P3000-388 or P3000-389 are
output.
HINT:
If the HV battery voltage has dropped due to a
malfunction in other components (inverter with converter
assembly, hybrid vehicle transaxle assembly), recharge
or replace the HV battery and then repair the
malfunctioning part.

YES GO TO DTC CHART
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HV-475

2 |CHECKDTC OUTPUT (ENGINE CONTROL SYSTEM)

(@)
(b)
(c)
(d)

Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / DTC INFO / CURRENT CODES.
Check if DTCs are output.
Result:

Engine control system DTCs are output.

YES GO TO DTC CHART

3 |CHECK ENGINE START

(@)
(b)

Turn the power switch on (READY).
Check if the engine starts.
HINT:
Depressing the accelerator pedal with the shift lever in
the P position will cause the engine to start.
OK:
The engine starts.
CAUTION:
Do not turn the power switch on (READY) repeatedly
after duplicating the problem symptom indicated by
DTC P3000-389 and clearing the DTCs. This may
cause another problem to occur.

YES LEAVE VEHICLE IN P POSITION, AND

CHARGE HV BATTERY IN IDLE STATUS
UNTIL IDLING STOPS

4 |CHECK CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)

N

y

G Gotostep 5

5 |CHECK CRANKSHAFT PULLEY REVOLUTION (N POSITION) (See page HV-279)

(e J

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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6 |REPAIR OR REPLACE ENGINE ASSEMBLY

y

GO Go to step 3

7 |REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY

HX-10

y

GO Go to step 3
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DTC P3000-603 |HV Battery Malfunction

DESCRIPTION
The hybrid vehicle control ECU monitors its internal operation and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
P3000 603 A HV ba_ttery gooting system error signal is detected in |+ Hybrid vehicle control ECU
the hybrid vehicle control ECU. + HV battery assembly

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (1G).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTCs other than P3000-603 are output.

YES GO TO DTC CHART

2 |REPLACE HYBRID VEHICLE CONTROL ECU

)

3 |CLEARDTC

(a) Replace the hybrid vehicle control ECU (See page HV-
569).

Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:

DTC POA09-591 is output.

GO
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HV-478

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

o)

4 [RECONFIRM DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTCs other than P3000-603 are output.

YES REPLACE HV BATTERY ASSEMBLY (See

page HB-81)

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC P3004-131 |Power Cable Malfunction
DESCRIPTION

Refer to description for POAE6-225 (See page HV-412).

turns on).

DTCNo. INF Code DTC Detection Condition Trouble Area
HV relay assembly
The inverter voltage is not boosted during precharge ::nr\?g:tz:‘{\:sh coTaor aasarii
P3004 131 (time from when SMRP turns on until when SMRG HV battery y

Wire hamess or connector
Hybrid vehicle converter (DC/DC converter)

WIRING DIAGRAM

Refer to the wiring diagram for POAE6-225 (See page HV-413).

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (HV)
(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result

DTC No. Related Part
POAS5 Electric vehicle fuse circuit

POAET7-224, POAE6-225

SMRP control line circuit

POADC-226, POADB-227

SMRB control line circuit

POA1F, P3105, POAFA

Battery smart unit, VB sensor circuit

POABF, POACO, POAC1, POAC2

IB sensor circuit

P3004-800, 801

High-voltage power source line circuit

POA1A-156, 658, 151, 155, 659
POA1B-511, 164, 163, 512, 193, 786, 788, 661
POAT78-266, 267, 523, 586, POA94-442

VH sensor circuit

YES GO TO DTC CHART
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

2 |CHECK FREEZE FRAME DATA

a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
) Select the following menu items: DIAGNOSIS / OBD/

MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Read output DTCs.
(e) Read the freeze frame data for DTC P3004-131.
Result
Result Proceed to
Post-boost voltage (VH) is below 50 V and di.ﬂ'erence between HV battery voltage (PWR A
RESOURCE VB) and pre-boost voltage (VL) is 50 V or less.
Other than above B

A >

REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

CONNECTOR) (See page HV-79)

3 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

NG

CONNECT SECURELY

N

ASSEMBLY SIDE)

CHECK CONDITION OF FRAME WIRE CONNECTION(S) (INVERTER WITH CONVERTER

CAUTION:

Be sure to wear insulated gloves.
(a) Turn the power switch off and remove the service plug
grip. (See page HV-1)

(b) Check the connections between the frame wire and the

y N S U inverter with converter assembly.
AL T NN = OK:

The connectors are connected securely and there
are no contact problems.

NG >

CONNECT SECURELY

5 |CHECK CONDITION OF FRAME WIRE CONNECTION(S) (HV RELAY ASSEMBLY SIDE)

CAUTION:

Be sure to wear insulated gloves.
(a) Check that the service plug grip is not installed.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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T (b) Check the connections between the frame wire and the
{L(-) h3 @__’%@3 hd)(+) HV relay assembly.
g HINT:
N © .l For the removal and installation procedures related to
] 3 inspection of the frame wire connection, (See page HB-
—~ 104).
@ |[]] |9 Torque: 9.0 N*m (92 kgf*cm, 81 in.*Ibf)
I N —
NG > |CONNECT SECURELY
T l = A140210E01

6 |CHECK FRAME WIRE

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Disconnect the frame wire from the inverter with
converter assembly (See page HV-558).

(c) Disconnect the frame wire from the HV relay assembly
(See page HB-104).

: : (d) Measure the resistance according to the value(s) in the
Frame Wire (Inverter with Converter table below.

Assembly Side)

Standard voltage

Tester Connection Specified Condition
h1-1 (High voltage +) - h4-1 (High voltage +) Below 1 O
h1-2 (High voltage -) - h3-1 (High voltage -) Below 1 Q
NG > |REPLACE FRAME WIRE

C AT4G81TEDT
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HV-482 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

7 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-118)
NG > |CONNECT SECURELY

8 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

NOTICE:

Be sure to wear insulated groves.

(a) Check that the service plug grip is not installed.

(b) Disconnect the A61 hybrid vehicle control ECU
connector.

Battery Pack Wire:,/] ’_ .. L (c) E;séc;or;i%e_-gat)he On1 battery pack wire connector (See

\\P ¢ ' HINT:

- . Due to the time required to disconnect the HV relay
\é) LA assembly and hybrid vehicle converter connectors, the
battery pack wire resistance check should be performed

before these connectors are disconnected.

(d) Measure the resistance according to the value(s) in the
table below.

A14Z508E01

Wire Harness Side: Battery Pack Wire

Hybrid Vehicle Control ECU

I =1 =
Eanansmasasmassj(l!

& |||ii||“||i||||i|l’
- | |
| |||ii||||i|1\||i| |

—= /H:I =] \\E:I—-
SMRB SMRP

A1425T2E05

Standard resistance

Tester Connection Specified Condition
SMRB (A61-60) - CON2 (On1-3) Below 1 O
SMRP (A61-72) - SMRP (On1-8) Below 1 0
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-483
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

9 |CHECK CONDITION OF MAIN BATTERY CABLE CONNECTION(S)

CAUTION:

Be sure to wear insulated gloves.

(@) Check that the service plug grip is not installed.

(b) Check the connections between the main battery cable
and the HV relay assembly.

Result
Result Proceed to
The connectors are connected securely and there are no contact problems. A
The connectors are not connected securely. B
The HV relay assembly connector is damaged. C
The main battery cable is damaged. D
HINT:
The main battery cable and HV battery are supplied as
one unit.

CONNECT SECURELY

REPLACE HV RELAY ASSEMBLY (See page
HB-104)

FAYY

REPLACE HV BATTERY ASSEMBLY (See
page HB-81)

e

10 |CHECK HV BATTERY ASSEMBLY

CAUTION:
Be sure to wear insulated gloves.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

A143040E01

(a) Check that the service plug grip is not installed.
(b) Disconnect the main battery cable from the HV relay

()

assembly (See page HB-104).

Measure the voltage according to the value(s) in the
table below.

Standard voltage

. Specified

Tester Connection Condition
s1-1 - Service plug grip terminal 1 114to 119V
t1-1 - Service plug grip terminal 2 126 to 210 V

CAUTION:
Do not allow the probes of the electrical tester to
contact each other during this inspection.

NG > |REPLACE HV BATTERY ASSEMBLY (See

page HB-81)

—
—

CHECK CONNECTOR CONNECTION CONDITION (HV RELAY ASSEMBLY CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.

(@)

Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.
Check the connections of the HV relay assembly
connectors.
Result:
The connectors are connected securely and there
are no contact problems.
HINT:
For the removal procedure of the HV relay assembly
connector, (See page HB-104).

NG > |CONNECT SECURELY

CONNECTOR)

12 |CHECK HARNESS AND CONNECTOR (HV RELAY ASSEMBLY - BATTERY PACK WIRE

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-485

(b) Disconnect the n3 HV relay assembly connector.

A142507E01

(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Battery Pack
Wire Connector

Tester Connection Specified Condition
CONZ2 (On1-3) - CON2 (n3-3) Below 1 Q
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

CON2
HV Relay
Assembly

[l

] [N ]
H®
CON2
C A102105E08

13 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER
CONNECTOR) (See page HV-120)

NG > |CONNECT SECURELY

14 [CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR)

CAUTION:
Be sure to wear insulated gloves.
(@) Check that the service plug grip is not installed.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(b) Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

(c) Measure the resistance according to the value(s) in the
table below.

Wire Harness Side:

Hybrid Vehicle Converter Battery Pack Wire

A

2

H Aside

B side
SMRP
Standard resistance |
Tester Connection crecied
SMRP (On1-8) - SMRP (n4-4) Below 10
NG > |REPAIR OR REPLACE HARNESS OR

CONNECTOR

15

INSPECT HV RELAY ASSEMBLY (SMRB)

CAUTION:

Be sure to wear insulated gloves and protective goggles.

(a) Check that the service plug grip is not installed.

(b) Remove the HV relay assembly from the vehicle (See
page HB-104).

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-487

(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance

HV Relay Assembly Tester Connection Specified Condition
Below 1 Q)
h4-1 -s1-1 (When battery voltage (12 V) applied to terminals n3-
2 and n3-3)

(d) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection Specified Condition
CON2 (n3-3) - GND (n3-2) 18810321 0 :;é?;to 80°C (-31 to

CON2 GND

@ NG > |REPLACE HV RELAY ASSEMBLY (See page
|lgh| HB-104)

AT42624E01

16 |CHECK FOR INTERMITTENT PROBLEMS

HINT:

If DTC P3004-131 is output again after performing the
inspection, replace the hybrid vehicle converter. If DTC
P3004-131 is not output, replace the HV relay assembly.

YES REPLACE HYBRID VEHICLE CONVERTER
(See page HB-123)

REPLACE HV RELAY ASSEMBLY (See page HB-104)
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DTC P3004-132 | Power Cable Malfunction
DESCRIPTION

Refer to the description for POAEG-225 (See page HV-412).

DTC No. INF Code DTC Detection Condition Trouble Area
HV relay assembly
Frame wire
P3004 132 The inverter is not precharged Inverter with converter assembly
HV battery

Wire harmess or connector

WIRING DIAGRAM
Refer to the wiring diagram for POAE6-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT

Result

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/

MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.

DTC No.

Related Part

POAS5

Electric vehicle fuse circuit

POAE7-224, POAEG-225

SMRP control line circuit

POADC-226, POADB-227

SMRB control line circuit

POA1F, P3105,

POAFA

Battery smart unit circuit, VB sensor
circuit

POABF, POACO, POAC1, POAC2

IB sensor circuit

P3004-131, 800, 801

High-voltage power source line circuit

POA1A-156, 658, 151, 155, 659, POA1B-511, 164, 163, 512, 193, 786, 788, 661
POA78-266, 267, 523, 586, POA94-442

VH sensor circuit

YES

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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2 |CHECK FREEZE FRAME DATA

Result

— — —

—_—

O T o

o o

Connect the intelligent tester to the DLC3.

Turn the power switch on (1G).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Read output DTCs.

Read the freeze frame data for DTC P3004-132.

Result

Proceed to

Difference between HV battery voltage (PWR RESOURCE VB) and pre-boost voltage (VL) is 50 V or less,
difference between HV battery voltage (PWR RESOURCE VB) and post-boost voltage (VH) is more than 70 A
V, and difference between pre-boost voltage (VL) and post-boost voltage (VH) is more than 90 V.

_

HV battery current (IB) is 3 A or more. B
Other than above (&
A > | REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)
B > | GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (P3004-800)

CONNECTOR) (See page HV-79)

3 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

NG > |CONNECT SECURELY

ASSEMBLY SIDE)

4 |CHECK CONDITION OF FRAME WIRE CONNECTION(S) (INVERTER WITH CONVERTER

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

CAUTION:
Be sure to wear insulated gloves.
(@) Turn the power switch off and remove the service plug

grip (See page HV-1).

NOTICE:

After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

489/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(b) Check the connections between the frame wire and the
inverter with converter assembly.
OK:
The connectors are connected securely and there
are no contact problems.

NG > |CONNECT SECURELY

5 |CHECK CONDITION OF FRAME WIRE CONNECTION(S) (HV RELAY ASSEMBLY SIDE)

CAUTION:

Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.

(b) Check the connections between the frame wire and the
HV relay assembly.
HINT:
For the removal and installation procedures related to
inspection of the frame wire connection, (See page HB-
104).

Torque: 9.0 N*m (92 kgf*cm, 81 in.*Ibf)

von| | NG > [CONNECT SECURELY

6 |CHECK FRAME WIRE (See page HV-481)

NG > |REPLACE FRAME WIRE

7 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-118)
NG > |CONNECT SECURELY

8 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR) (See page HV-482)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 490/600
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HV-491

9 |CHECK CONDITION OF MAIN BATTERY CABLE CONNECTION(S) (See page HV-483)

C

CONNECT SECURELY

REPLACE HV RELAY ASSEMBLY (See page
HB-104)

JAYY

REPLACE HV BATTERY ASSEMBLY (See
page HB-81)

CHECK HV BATTERY ASSEMBLY (See page HV-483)

NG >

REPLACE HV BATTERY ASSEMBLY (See
page HB-81)

—
-—

(See page HV-484)

CHECK CONNECTOR CONNECTION CONDITION (HV RELAY ASSEMBLY CONNECTOR)

NG >

CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (HV RELAY ASSEMBLY - BATTERY PACK WIRE
CONNECTOR) (See page HV-484)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

-
w

CONNECTOR)

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER

NG >

CONNECT SECURELY

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER - BATTERY PACK
WIRE CONNECTOR) (See page HV-485)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

15 |INSPECT HV RELAY ASSEMBLY (SMRB) (See page HV-486)

NG > |REPLACE HV RELAY ASSEMBLY (See page

HB-104)

16 |CLEARDTC

e

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs.

17 |CHECK FOR INTERMITTENT PROBLEMS

Result

Connect the intelligent tester to the DLC3.

Check for intermittent problems (See page HV-17).
Turn the power switch on (READY).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

Result

Proceed to

DTC P3004-131 is output (SMRP may remain off).

A

DTC P3004-132 is output.

No DTC is output.

c

A > | GO TO INSPECTION PROCEDURE

RELEVANT TO OUTPUT DTC (P3004-131)

<

B > | REPLACE INVERTER WITH CONVERTER

ASSEMBLY (See page HB-123)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HB-123)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC P3004-800 | Power Cable Malfunction

DTC P3004-801 | Power Cable Malfunction

DESCRIPTION
Refer to the description for POAEG-225 (See page HV-412).

DTCNo. INF Code DTC Detection Condition Trouble Area

Wire harness or connector
Air conditioning hamess assembly
Compressor with motor assembly
Excessive overcurrent occurs during precharge (time + Inverter with converter assembly
from when SMRP turns on until when SMRG turns on). | = HV relay assembly

+ Floor wire
Hybrid vehicle converter (DC/DC converter)
Hybrid vehicle control ECU

Wire harness or connector

Air conditioning hamess assembly
Compressor with motor assembly

Minimal overcurrent occurs during precharge (time from |«  Inverter with converter assembly

when SMRP turns on until when SMRG turns on). * HV relay assembly

Floor wire

Hybrid vehicle converter (DC/DC converter)
Hybrid vehicle control ECU

P3004 800

P3004 801

WIRING DIAGRAM
Refer to the wiring diagram for DTC POAEG-225 (See page HV-413).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Related Part
POA09-265, POA10-263 Hybrid vehicle converter circuit
POAFA, POA1F, P3105 VB sensor circuit, battery smart unit circuit
POABF, POACO, POAC1, POAC2 IB sensor circuit

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 493/600
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YES GO TO DTC CHART

2 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

3 |CHECK COMPRESSOR WITH MOTOR ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.

(a) Turn the power switch off and remove the service plug
grip. (See page HV-1)
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the air conditioning harness from the inverter
with converter assembly (See page HV-558).

(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance

© Shielded Tester Connection Specified Condition
Wire Ground j2-1 -j2-2 100 kQ or more

NOTICE:

* Do not use a megohmeter.

* Make sure that the tester probes are connected to
c Atasz0zEos the correct terminals.

OK > Gotostep 5

4 [CHECK AIR CONDITIONING HARNESS ASSEMBLY

CAUTION:
Be sure to wear insulated gloves.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 494/600
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HV-495

E132155E01

), Shielded
Wire Ground

A13B202E04

(@) Check that the service plug grip is not installed.
(b) Disconnect the air conditioning harness from the

(c)

compressor with motor assembly.

Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

j2-1 -j2-2

10 MQ) or more

NG >

ASSEMBLY

REPLACE AIR CONDITIONING HARNESS

REPLACE COMPRESSOR WITH MOTOR ASSEMBLY

5 |CHECK FRAME WIRE

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

CAUTION:

Be sure to wear insulated gloves.
Check that the service plug grip is not installed.
Remove the A/C fuse cover from the inverter with

(@)
(b)

converter assembly.

Disconnect the frame wire from the inverter with
converter assembly (See page HV-558).
Disconnect the frame wire from the HV relay assembly

(See page HB-104).
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Frame Wire (HV Relay Side)

Red Mark

Shielded Wire Ground

1 a:g“ﬂ-m
&)

(e) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

h4-1 (High voltage +) - h3-1 (High voltage -)

10 k2 or more

NG >

REPLACE FRAME WIRE

(See page HV-118)

6 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

NG > |CONNECT SECURELY

7 |CHECK HARNESS AND CONNECTOR

T | v/
0 Y,
W2 ez 7
|3 SAEs
b R i ’ n
AN ( ACN S
i’ L O
§ A142508
Battery Pack
Wire Connector
llllm B Side
HEEEEENEN
TN A Sside

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(a2) Turn the power switch off.

(b) Disconnect the On1 battery pack wire connector (See

page HB-81).

(c) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

NODD (On1-6) - Body ground

120 to 140 k2

Go to step 12

NG >
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CONNECTOR) (See page HV-120)

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONVERTER

CONNECT SECURELY

NG >

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONVERTER -
WIRE CONNECTOR)

BATTERY PACK

CAUTION:
Be sure to wear insulated gloves.

(@)
(b)

(c)

Check that the service plug grip is not installed.
Disconnect the n4 hybrid vehicle converter connector
(See page HB-123).

Measure the resistance according to the value(s) in the
table below.

Wire Harness Side:

Hybrid Vehicle Converter

Battery Pack Wire

A side
1a l,!\ B side
(L] “I“_I L1

NODD

A142808E01

Standard resistance (Check for open)

Tester Connection

Specified Condition

NODD (On1-6) - NODD (n4-2)

Below 1 O

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

NODD (On1-6) or NODD (n4-2) - Body ground

10 k2 or more

NG >

CONNECTOR

REPAIR OR REPLACE HARNESS OR

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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10 |CHECK HYBRID VEHICLE CONVERTER

CAUTION:

Be sure to wear insulated gloves.

(2) Check that the service plug grip is not installed.

(b) Disconnect the hybrid vehicle converter connectors from
the HV relay assembly (See page HB-104).

(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
v1-1 (High voltage -) - v3-1 (High voltage +) 100 KQ or more
v3-1 (High voltage +) - w1-1 (High voltage precharge) 1 MQ or more
NOTICE:
* Do not use a megohmmeter.
A1sz00001 * Make sure that the tester probes are connected to
the correct terminals.
NG > |REPLACE HYBRID VEHICLE CONVERTER

(See page HB-123)

11 |CHECK HV RELAY ASSEMBLY

CAUTION:

Be sure to wear insulated gloves.

(a) Check that the service plug grip is not installed.
(b) Disconnect the high voltage connectors from the HV
relay assembly (See page HB-104).

HV Relay Assembly

c A142544E04

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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(c) Measure the resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition

@ 7 ®
T S [
& Ol/w"‘e
® swre @

PCU

h4-1 - h3-1 10 KQ2 or more

REPLACE HV RELAY ASSEMBLY (See page
HB-104)

NG >

A14E240E01

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

12 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)
(@) Disconnect the A61 hybrid vehicle control ECU
connector.
Wire Harness Side: Battery Pack Wire
Hybrid Vehicle Control ECU
= =1 T
6 HIEHHEHHEH|:
AN EENE |
- ] L|p
LT LT ]
B NN | 3
\IIIIIIIIIIIIII\‘II3
e =] l:hi-
NODD

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(b) Turn the power switch off.
(c) Measure the resistance according to the value(s) in the
table below.
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Standard resistance (Check for open)

Tester Connection

Specified Condition

NODD (A61-75) - NODD (On1-6)

Below 1 Q)

Standard resistance (Check for sho

rt)

Tester Connection

Specified Condition

NODD (A61-75) or NODD (On1-6) - Body ground

10 k2 or more

CONNECTOR

NG > |REPAIR OR REPLACE HARNESS OR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC P3004-803 | Power Cable Malfunction
DESCRIPTION
Refer to the description for POAEG-225 (See page HV-412).
DTCNo. INF Code DTC Detection Condition Trouble Area
While the power switch is ON (READY), the voltage in Wire h 1
P3004 803 the inverter with converter assembly (VL, VH) H\lje lamess orbc[onnec o
decreases. relay assembly

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK DTC OUTPUT (HV)
(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result

DTC No. Relevant Part

POA95, POAFA

Open in EV battery fuse

POADF-229, POAE0-228

SMRG control line

POADC-226, POADB-227

SMRB control line

POA1A-156, 658, 659, 151, 155, POA1B-511, 164, 163, 512, 193, 786, 788, 661,
POAT78-266, 267, 523, 586, POA94-442

VH sensor circuit

YES GO TO DTC CHART

CLEARDTC

) Connect the intelligent tester to the DLC3.

) Turn the power switch on (IG).

) Read and record the DTCs and freeze frame data.

) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CLEAR CODES.

(e) Clear the DTCs.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 501/600
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o)

3 |RECONFIRM DTC OUTPUT

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

(a) Turn the power switch on (READY), move the shift lever
to the D position, and depress both the accelerator pedal
and brake pedal.

HINT:

» Depressing both the accelerator pedal and brake
pedal causes the HV battery current to flow and can
be used to check that there is no problem with the
high-voltage wiring.

« Depressing both the accelerator pedal and brake
pedal causes ACCEL AND BRK in the inappropriate
operation and history data to be counted.

(b) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(c) Check if DTCs are output.

Result
Result Proceed to
P3004-803 is output, or no DTCs are output. A
Power switch is not turned on (READY) and P3004-131 is output. B
B > | GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (P3004-131)

VA

4 |CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)
NG > |CONNECT SECURELY

5 |CHECK CONNECTOR CONNECTION CONDITION (BATTERY PACK WIRE CONNECTOR)

(See page HV-118)
NG > |CONNECT SECURELY

6 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - BATTERY
PACK WIRE CONNECTOR)

CAUTION:

Be sure to wear insulated gloves.

(a) Turn the power switch off and remove the service plug
grip. (See page HV-1)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 502/600
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(b) Disconnect the A61 hybrid vehicle control ECU
connector.

(c) Disconnect the On1 battery pack wire connector (See
page HB-81).
HINT:
It takes time to disconnect the HV relay assembly and
hybrid vehicle converter (DC/DC converter) connectors.
Battery pack wire resistance check should be performed
before these connectors are disconnected.

(d) Measure the resistance according to the value(s) in the
table below.

A142588E01

Wire Harness Side: Battery Pack Wire
Hybrid Vehicle Control ECU
— = =1 = B side
4 || P
a e ||k
\IIlIIIHIlIIIIIIJ‘ I
{ T e |k
o 1
J JIlIIJIlIIJ\\lIIJ L
— /f =i =] ‘\\:_J
SMRB SMRP A side
CON2
A1425T2E0S
Standard resistance
Tester Connection Specified Condition
SMRB (A61-60) - CON2 (On1-3) Below 1 Q
SMRG (A61-96) - CON3 (On1-2) Below 10
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

7

CHECK CONNECTOR CONNECTION CONDITION (HV RELAY ASSEMBLY CONNECTOR)

(See page HV-484)
NG > | CONNECT SECURELY
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CONNECTOR)

8 |CHECK HARNESS AND CONNECTOR (HV RELAY ASSEMBLY - BATTERY PACK WIRE

A142597

Battery Pack

(a) Check that the service plug grip is not installed.

(b) Disconnect the n3 HV relay assembly connector.
HINT:
For the removal and installation procedures related to
the HV relay assembly connector, (See page HB-104).

(c) Measure the resistance according to the value(s) in the
table below.

Wie: Connesior : Standard resistance
Tester Connection Specified Condition
CON2 (On1-3) - SMRB (n3-3) Below 1 Q
CON3 (On1-2) - SMRG (n3-1) Below 1 O
NG > |REPAIR OR REPLACE HARNESS OR
CON3 CONNECTOR
HV Relay
Assembly
FH | I
A
@
SMRB
SMRG
c AT08105E10
REPLACE HV RELAY ASSEMBLY (See page HB-104)
https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 504/600
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-505
DTC P3107-213 A}lrbag ECU Communication Circuit Malfunc-
tion
DESCRIPTION

The hybrid vehicle control ECU detects a problem in the collision signal line from the center airbag sensor
assembly and alerts the driver.

DTCNo. INF Code DTC Detection Condition Trouble Area
Wire harness or connector

P3107 213 GND short in communication circuit « Center airbag sensor assembly
Hybrid vehicle control ECU

WIRING DIAGRAM

Center Airbag Sensor Assembly Hybrid Vehicle Control ECU
' 3
+B
14 73
GSw2 ABFS
(ArTY
E30 {A61 -
25
=
- \ J
C A141232E03

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

CHECK DTC OUTPUT (SUPPLEMENTAL RESTRAINT SYSTEM)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / SRS /DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
Airbag system DTCs are output.
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YES

GO TO DTC CHART

2 |CHECK CENTER AIRBAG SENSOR ASSEMBLY

(@)

Center Airbag Sensor Assembly

Connect an oscilloscope between the center airbag
sensor assembly terminals specified in the table below,
and measure the waveform.

Item Contents

Terminal GSW2 (E30-14) - E1 (E30-25)

Equipment Setting

5 V/DIV,, 500 ms./DIV.

Condition Power switch on (READY)

OK:
The waveform appears as shown in the illustration.

- <fm GND

2 A133107E04

NG >

Go to step 6

3 |CLEARDTC

Lo ]

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU /DTC INFO / CLEAR CODES.
Clear the DTCs.

4 |[RECONFIRM DTC OUTPUT (HV)

—
o L
S e

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES
Check if DTCs are output.
Result:

DTC P3107-213 is output.
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YES REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

5 |CHECKFOR INTERMITTENT PROBLEMS

(@) Check for intermittent problems (See page HV-17).

NG > |REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

6 |CHECK CENTER AIRBAG SENSOR ASSEMBLY

(@) Turn the power switch off.

Center Mhag Sensor Assemibly (b) Disconnect the E30 center airbag sensor assembly
connector.
(c) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
GSW2 (E30-14) - E1 (E30-25) 10 kQ or more
© 771 | N6 > |REPLACE CENTER AIRBAG SENSOR
ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 507/600
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7 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - CENTER

AIRBAG SENSOR ASSEMBLY)

Wire Harness Side:

Hybrid Vehicle Control ECU

—

J

o

To T T T

A142506E01

(a) Disconnect the A61 hybrid vehicle control ECU.
(b) Measure the resistance according to the value(s) in the

table below.
Standard resistance

Tester Connection

Specified Condition

GSW2 (E30-14) or E1 (E30-25) - Body ground

10 kQ2 or more

NG >

REPAIR OR REPLACE HARNESS OR

CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Airbag ECU Communication Circuit Malfunc-
DTC |P3107-214|7'"39
tion
DESCRIPTION

Refer to the circuit description for DTC P3107-213 (See page HV-500).

DTCNo. INF Code DTC Detection Condition Trouble Area
Wire harness or connector

P3107 214 Open or +B short circuit in communication circuit Center airbag sensor assembly
Hybrid vehicle control ECU

WIRING DIAGRAM

Refer to the wiring diagram for DTC P3107-213 (See page HV-500).

INSPECTION PROCEDURE
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.
HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK CENTER AIRBAG SENSOR ASSEMBLY (See page HV-506)

NG >

Go tostep 5

2 |CLEARDTC

=

Connect the intelligent tester to the DLC3.

Turn the power switch on (1G).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs.

3 |RECONFIRM DTC OUTPUT (HV)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES
Check if DTCs are output.
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HV-510 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Result:
DTC P3107-214 is output.

YES REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

4 |[CHECK FOR INTERMITTENT PROBLEMS

(a) Check for intermittent problems (See page HV-17)

YES REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

5 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - CENTER
AIRBAG SENSOR ASSEMBLY)

(a) Turn the power switch off.
(b) Disconnect the E30 center airbag sensor assembly

Wire Harness Side:

connector.
Hybrid Vehicle Control ECU (c) Turn the power switch on (IG). ‘
(d) Measure the voltage according to the value(s) in the
table below.
Standard voltage
Tester Connection Specified Condition
GSW2 (E30-14) - Body ground Below 1V

(e) Turn the power switch off.
(f) Disconnect the hybrid vehicle control ECU connector.
(g) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
ABSF (A61-73) - GSW2 (E30-14) Below 1 0

Standard resistance (Check for short)

Tester Connection Specified Condition
ABSF (A61-73) or GSW2 (E30-14) - Body ground 10 kKQ or higher
(8 A142506E02
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

6 |CHECKHYBRID VEHICLE CONTROL ECU

(a) Turn the power switch off.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 510/600
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-511

(b) Connect the hybrid vehicle control ECU connector.
(c) Turn the power switch on (1G).
(d) Measure the voltage according to the value(s) in the

Center Airbag Sensor Assembly

table below.
Standard voltage
Tester Connection Specified Condition
GSW2 (E30-14) - Body ground 10to 14V
NOTICE:

Turning the power switch on (IG) with the center
airbag sensor assembly connector disconnected
At41883503 causes other DTCs to be stored. Clear the DTCs after
performing this inspection.

NG > |REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

GSW2

REPLACE CENTER AIRBAG SENSOR ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 511/600
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Airbag ECU Communication Circuit Malfunc-
DTC |P3107-215[:"' 29
tion
DESCRIPTION
Refer to the circuit description for DTC P3107-213 (See page HV-500).
DTCNo. INF Code DTC Detection Condition Trouble Area
Wire harmess or connector
P3107 215 Abnormal communication signal Center airbag sensor assembly
Hybrid vehicle control ECU

WIRING DIAGRAM
Refer to the wiring diagram for DTC P3107-213 (See page HV-500).

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (SUPPLEMENTAL RESTRAINT SYSTEM)

(@)
(b)
()
(d)

Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / SRS /DTC INFO / CURRENT CODES.
Check if DTCs are output.
Result:

Airbag system DTCs are output.

YES GO TO AIRBAG SYSTEM

2 |CLEARDTC

o)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.

Turn the power switch on (1G).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-513

3 |RECONFIRM DTC OUTPUT

(@) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(b) Check if DTCs are output.

Result:

P3107-215 is output.

YES

Go tostep 5

4 [CHECKFOR INTERMITTENT PROBLEMS

(@) Check for intermittent problems (See page HV-17).

YES

REPAIR OR REPLACE MALFUNCTIONING
PARTS, COMPONENT AND AREA

REPLACE CENTER AIRBAG SENSOR ASSEMBLY

5 |CHECK HYBRID VEHICLE CONTROL ECU (See page HV-506)

oK >
)

REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

AIRBAG SENSOR ASSEMBLY)

6 |CHECKHARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - CENTER

(@) Turn the power switch off.
(b) Connect the A61 hybrid vehicle control ECU connector.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-514 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
- T (c) Disconnect the E30 center airbag sensor assembly.
Wire Hamess Side: (d) Turn the power switch on (IG).
_ _ (e) Measure the voltage according to the value(s) in the
@ Hybrid Vehicle Control ECU fsble Below
e —— =1 = Standard voltage
I_', b
| a }—\—H—!W‘!’?‘!—H—H‘!‘H‘! B Tester Connection Specified Condition

T R E— GSW2 (E30-14) - Body ground Below 1V

H °k|]|iHHH1'HI'[HI‘| i NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU and center airbag sensor
assembly connectors disconnected causes other
DTCs to be stored. Clear the DTCs after performing
this inspection.

(f)  Turn the power switch off.

(g) Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
Gswz ABSF (A61-73) - GSW2 (E30-14) Below 1 Q

C A142508E02

Standard resistance (Check for short)

Tester Connection Specified Condition
ABSF (A61-73) or GSW2 (E30-14) - Body ground 10 k2 or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE CENTER AIRBAG SENSOR ASSEMBLY
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-515

DTC P3108-535 A}IC Amplifier Communication Circuit Malfunc-
tion

DTC P3108-536 A_\IC Amplifier Communication Circuit Malfunc-
tion

DTC P3108-538 ﬂ_\lC Amplifier Communication Circuit Malfunc-
tion

DESCRIPTION

The hybrid vehicle control ECU detects a wiring malfunction in the serial communication line between it
and the with motor compressor assembly.

DTCNo.

INF Code

DTC Detection Condition

Trouble Area

P3108

535

Serial communication malfunction

Wire harness or connector
Compressor with motor assembly
Hybrid vehicle control ECU

P3108

536

AJC inverter malfunction

Wire hamess or connector
Compressor with motor assembly
Hybrid vehicle control ECU

P3108

538

Open in STB signal circuit

Wire harness or connector
Compressor with motor assembly
Hybrid vehicle control ECU

WIRING DIAGRAM

Cc

C63
with Motor Compressor Assembly

Hybrid Vehicle Control ECU

4 N

sy
o]

CLK

DIN

g

CLK

N
(=]

ITE

s §

DOUT

STBI

®

ETI

(@)
SE

STB

¢

A141233E03

HINT:

DTC P3108-535 may be stored due to an open circuit in the SMRB circuit or SMRG circuit.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Hy=a16 P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM
INSPECTION PROCEDURE
CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result
DTC No. Relevant Diagnosis
POADB-227, POADC-226 SMRB circuit
POADF-229, POAEQ0-228 SMRG circuit

YES GO TO DTC CHART

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-517
2 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU -
COMPRESSOR WITH MOTOR ASSEMBLY)
(@) Disconnect the C64 hybrid vehicle control ECU
Wire Harness Side: connector.
(b) Disconnect the C63 compressor with motor assembly
Hybrid Vehicle Control ECU cofinector:

(c) Turn the power switch on (IG).

ETl & H_ o] ITE (d) Measure the voltage according to the value(s) in the
=T; NI . ' table below.
CLK J| = Standard voltage

STB 73 i i i ! i i i i < Tester Connection Specified Condition

I = o CLK (C64-18) - Body ground Below 1V

ITE (C64-20) - Body ground Below 1V

ETI (C64-19) - Body ground Below 1V

STB (C64-33) - Body ground Below 1V

NOTICE:

PIN DoOuUT STB1

AT42505E01

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

(e) Turn the power switch off.

() Measure the resistance according to the value(s) in the
table below.
Standard resistance (Check for open)

Tester Connection Specified Condition
CLK (C64-18) - CLK (C63-1) Below 1 Q
ITE (C64-20) - DIN (C63-2) Below 1 O
ETI (C64-19) - DOUT (C63-3) Below 10
STB (C64-33) - STB1 (C63-4) Below 1 0

Standard resistance (Check for short)

Tester Connection Specified Condition
CLK (C64-18) or CLK (C63-1) - Body ground 10 KQ) or more
ITE (C64-20) or DIN (C63-2) - Body ground 10 kQ or more
ETI (C64-19) or DOUT (C63-3) - Body ground 10 k22 or more
STB (C64-33) or STB1 (C63-4) - Body ground 10 kQ2 or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

3 |CHECKHYBRID VEHICLE CONTROL ECU

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(@) Turn the power switch off.
(b) Connect the hybrid vehicle control ECU connector.
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Wire Harness Side:

with Motor Compressor Assembly

(©)

Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection

Specified Condition

DOUT (C63-3) - Body ground

10 k2 or more

STB1 (C63-4) - Body ground

10 kQ) or more

W)

| E— L
=]
12]3[4]5]6]
S——

(d) Turn the power switch on (IG).
DIN STBA (e) Measure the voltage according to the value(s) in the
bouT poETeey table below.
Standard voltage
Tester Connection Specified Condition
CLK (C63-1) - Body ground 10to 14V
DIN (C63-2) - Body ground 10to14V

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after

performing this inspection.

NG >

(See page HV-569)

REPLACE HYBRID VEHICLE CONTROL ECU

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after

performing this inspection.

4 |CHECK COMPRESSOR WITH MOTOR ASSEMBLY
(a) Turn the power switch off.
(b) Connect the with motor compressor assembly connector.
(c) Disconnect the C64 hybrid vehicle control ECU
connector.
(d) Measure the resistance according to the value(s) in the
Wire Harness Side: table below.
Standard resistance
Hybrid Vehicle Control ECU Tester Connection Specified Condition
CLK (C64-18) - Body ground 10 k@2 or more
ITE (C64-20) - Body ground 10 kQ2 or more
ETI L — B ITE (e) Turn the power switch on (IG)
11 S D (f) Measure the voltage according to the value(s) in the
oLk J| === . table below.
STB A HH-HHHH o Standard voltage
dil CET 1T
- = {=| Tester Connection Specified Condition
ETI (C64-19) - Body ground 10to 14V
STB (C64-33) - Body ground 10to 14V
AT42583E02 NOTICE:
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HV-519

NG >

REPLACE COMPRESSOR WITH MOTOR
ASSEMBLY

5 |REPLACE HYBRID VEHICLE CONTROL ECU

(@) Replace the hybrid vehicle control ECU (See page HV-

e

569).

6 |CLEARDTC

=

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Read and record the DTCs and freeze frame data.
Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs.

7 |RECONFIRM DTC OUTPUT (HV)

Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES
Check if DTCs are output.
Result:

DTC P3108-535 or 538 is output.

YES

REPLACE COMPRESSOR WITH MOTOR
ASSEMBLY

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-520 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P3110-139 | IGCT Relay Malfunction
DTC P3110-223 | IGCT Relay Malfunction
DESCRIPTION
The hybrid vehicle control ECU monitors the IGCT relay and detects malfunctions.
DTC No. INF Code DTC Detection Condition Trouble Area
. . «  Wire hamess or connector
P3110 139 ;T:;i;sS?UiEOCTOEJeEB in the IGCT relay or the IGCT - IGCT relay
i = Hybrid vehicle control ECU
+  Wire harmess or connector
P3110 223 The IGCT relay remains stuck closed. «  IGCT relay
Hybrid vehicle control ECU

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-521

WIRING DIAGRAM

Engine Room R/B No. 1 Hybrid Vehicle Contral ECU

IS

IGCT Relay +B1

IGCT

¢

;
A

+B2

MREL

B €

§ MAIN

l Auxiliary Battery
i

A143821E01

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:
+ Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter

with converter assembly.
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HV-522 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

« If the battery voltage is applied to terminal +B, +B2, or MREL of the hybrid vehicle control ECU, even

though the power switch is off, the circuit is shorted to +B.

1 INSPECT RELAY (IGCT RELAY)

(2) Remove the integration relay from the engine room R/B

No. 1.
1 (b) Measure the resistance according to the value(s) in the
table below.
3 S Standard resistance
3 4 Tester Connection Specified Condition
2 1 3-5 10 kO or more
2 3.5 Below 10
(Apply battery voltage between 1 and 2)
T ADD2873E03
NG > |REPLACE RELAY (IGCT RELAY)

ROOM R/B NO. 1)

2 |CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - ENGINE

(a) Disconnect the A61 hybrid vehicle control ECU

connector.

(b) Remove the IGCT relay from the engine room R/B No. 1.
(c) Turn the power switch on (IG).
(d) Measure the voltage according to the value(s) in the

table below.

Wire Harness Side:

Hybrid Vehicle Control ECU

=
P

L HH
1
T

L =

b
Il
i

Engine Room R/B No. 1

IGCT Relay

[w]m]]m[=]

0000000000

o=

000| 0000 Ooooo

A14Z521E01
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-523

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connectors disconnected
causes other DTCs to be stored. Clear the DTCs after

performing this inspection.

Standard voltage

Tester Connection Specified Condition
MREL (A61-93) - Body ground Below 1V
+B1 (A61-2) - Body ground Below 1V
+B2 (A61-1) - Body ground Below 1V
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-524 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC P3137-348 | Collision Sensor Low Input

DTC P3138-349 | Collision Sensor High Input
DESCRIPTION

The hybrid vehicle control ECU monitors the connection status of the circuit breaker sensor No. 1 signal
(collision signal) line. If the ECU detects a malfunction, it will alert the driver.

DTCNo. INF Code DTC Detection Condition Trouble Area
Wire harness or connector

P33T 348 GND short in circuit breaker sensor No .1 circuit | =  Circuit breaker sensor No .1
+  Hybrid vehicle control ECU

Wire harness or connector
Circuit breaker sensor No. 1
Hybrid vehicle control ECU

Open or +B short in circuit breaker sensor No_ 1

P3138 349 L3
circuit

WIRING DIAGRAM

AB63 Current Breaker Sensor Hybrid Vehicle Control ECU
)
1 61
(AeAY
AB61]AS1G
SIF- N—

62
2 @AS1

SIF+

Cc A14254TED]

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 INSPECT HYBRID VEHICLE CONTROL ECU (VOLTAGE CHECK)

(a) Disconnect the A63 circuit breaker sensor connector.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 524/600
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-525

Wire Harness Side:

Circuit Breaker Sensor No. 1

SIF- SIF+

A142504E01

(b)
(c)

Turn the power switch on (1G).

Measure the voltage according to the value(s) in the
table below.

Standard voltage

Tester Connection Specified Condition

SIF+ (A63-2) - SIF- (A63-1) 45to55V

NG > Gotostep 5

2 |INSPECT CIRCUIT BREAKER SENSOR NO. 1

Component Side:

Circuit Breaker Sensor No. 1

AT1Z780E0G

Turn the power switch off.

Disconnect the A63 circuit breaker sensor No. 1
connector.

Measure the resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition
SIF- (C17-1) - SIF+ (C17-2) :;5:0221(;60353
NG > |REPLACE CIRCUIT BREAKER SENSOR NO.

1

3 |CLEARDTC (HV)

o)

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs.

4 [RECONFIRM DTC OUTPUT (HV)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.
Result:

P3137-348 and P3138-349 are output.

NO > |CHECK FOR INTERMITTENT PROBLEMS

(See page HV-17)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

NGB

REPAIR HYBRID VEHICLE CONTROL ECU (See page HV-569)

(&)

CHECK HARNESS AND CONNECTOR (HYBRID VEHICLE CONTROL ECU - CIRCUIT
BREAKER SENSOR NO. 1)

Wire Harness Side:

Circuit Breaker Sensor No. 1

o —E =1 =7 7
T~ |
| = |||||.:|"\||||:u|
NN nn0zcszeszssszessa:

[ N

[ = N - =

/ \
AS1G AS1

A143324E01

(a) Disconnect the A63 circuit breaker sensor No. 1
connector.
(b) Disconnect the A61 hybrid vehicle control ECU
connector.
(c) Turn the power switch on (IG).
(d) Measure the voltage according to the value(s) in the
table below.
Standard voltage
Tester Connection Specified Condition
AS1 (A61-62) - Body ground Below 1V
AS1G (A61-61) - Body ground Below 1V
NOTICE:
Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.
(e) Turn the power switch off.
(f) Measure the resistance according to the value(s) in the

table below.
Standard resistance (Check for open)

Tester Connection Specified Condition

AS1(A61-62) - SIF+ (A63-2) Below 1 0

AS1G (A61-61) - SIF- (A63-1) Below 1 O

Standard resistance (Check for short)

Tester Connection Specified Condition

AS1 (A61-62) or SIF+ (A63-2) - Body ground 10 k() or more

10 k2 or more

AS1G (A61-61) or SIF- (A63-1) - Body ground

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPAIR HYBRID VEHICLE CONTROL ECU (See page HV-569)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-527

DTC P3147-239 | Transmission Malfunction

DTC P3147-241 | Transmission Malfunction

DESCRIPTION

The HV transaxle assembly consists of the planetary gear unit, MG1, and MG2. The gear unit uses the
planetary gear to split engine output in accordance with a driving request while the vehicle is driven or the
HV battery is charged. MG2 assists engine output while increasing vehicle driving force. MG2 also
converts the energy, which is consumed in the form of heat during normal braking, into electrical energy
and recover it into the HV battery to effect regenerative braking. MG1 supplies power, which is used for
charging the HV battery or driving the MG2. It also controls the stepless transmission function of the
transaxle by regulating the amount of electricity generated to change MG1 speed. In addition, the MG1 is
used as a starter motor to start the engine. The transmission input damper absorbs the shock generated
when the driving force from the engine is transmitted.

DTC No. INF Code DTC Detection Condition Trouble Area
Engine assembly
Hybrid vehicle transaxie assembly (shaft,
P3147 239 HV transaxle input malfunction (shaft damaged) gear) ;g
+  Transmission input damper
Wire harness or connector
Inverter with converter assembly
Engine assembly
Hybrid vehicle transaxie assembly (shaft,
p3147 941 HV transaxle input malfunction (input damper gear) -
system) +  Transmission input damper
Wire harness or connector
Inverter with converter assembly
CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (ENGINE CONTROL SYSTEM)

(@) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS /
ENHANCED OBDII / ENGINE / DTC INFO / CURRENT
CODES.

(d) Check if DTCs are output.

Result:

DTCs are output.

YES GO TO DTC CHART

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 527/600
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HV-528

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

2 | CHECK DTC OUTPUT (HV)

Result

Connect the intelligent tester to the DLC3.

Turn the power switch on (IG).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
Check if DTCs are output.

Result

Proceed to

DTC P3147-240 or P3147-242 is output.

A

DTC POA1D is output.

B

DTCs other than P3147-239 or P3147-241 are not output.

Cc

.

ASSEMBLY (See page HX-10)

GO TO INSPECTION PROCEDURE
RELEVANT TO OUTPUT DTC (POA1D)

A > | REPLACE HYBRID VEHICLE TRANSAXLE
B >

3 |CHECK CRANKSHAFT PULLEY REVOLUTION (P POSITION) (See page HV-278)

N

G > Go to step 12

4 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - CRANKSHAFT POSITION
SENSOR) (See page ES-167)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR
5 |RECONFIRM OUTPUTDTC (HV)
(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Check for HV system DTCs, freeze frame data, and
diagnosis information and note them down.
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM

HV-529

6 |CLEARDTC

L]

(@)
(b)

Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.
Clear the DTCs of the HV system.

7 |CHECK READY LIGHT ON

GICO

Connect the intelligent tester to the DLC3.
Turn the power switch on (IG).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MG1 REV and ENGINE
SPD.
Turn the power switch on (READY).
OK:

The READY light comes on.
HINT:
If the READY light does not come on and the reading on
the intelligent tester shows DTC P3147-239 (Hybrid
vehicle transaxle input malfunction [shaft damaged)]). or
the READY light comes on and MG1 turns but the
engine does not crank, replace the hybrid vehicle
transaxle assembly and transmission input damper.

NG > |REPLACE HYBRID VEHICLE TRANSAXLE

ASSEMBLY (See page HX-10)

8 |CHECK ENGINE RACING

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

DI

Connect the intelligent tester to the DLC3.
Turn the power switch on (1G).
Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DATA LIST / MG1 REV and ENGINE
SPD.
While the READY light is on, depress the accelerator
pedal for 10 seconds with the shift lever in the P position.
OK:

The engine revs up.
HINT:
If the engine does not rev up and the reading on the
intelligent tester shows DTC P3147-239 (Hybrid vehicle
transaxle input malfunction [shaft damaged]), or MG1
turns but the engine does not crank, replace the hybrid
vehicle transaxle assembly and transmission input
damper.

NG > |REPLACE HYBRID VEHICLE TRANSAXLE

ASSEMBLY (See page HX-10)
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

CHECK CREEP MOVEMENT

(@)
(b)

Connect the intelligent tester to the DLC3.
Depress the brake pedal, move the shift lever to the D
position, and release the brake pedal.
OK:

The wheels turn (creeping along).
HINT:
If the wheels do not turn and the reading on the
intelligent tester shows DTC P3147-239 (Hybrid vehicle
transaxle input malfunction (shaft damage)), replace the
hybrid vehicle transaxle assembly.

NG >

REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

10

CHECK ENGINE SPEED

Malfunction

-~
-
-~
. Normal
-~

Vehicle Speed

A143Z54E01

(@)
(b)

Connect the intelligent tester to the DLC3.
While driving at the vehicle speed of more than 6 mph
(10 km/h), fully depress the accelerator pedal to raise the
engine speed.
OK:

Engine speed increases smoothly (Check HINT).
HINT:
If the engine over-revs or the reading on the intelligent
tester shows DTC P3147-239 (Hybrid vehicle transaxle
input malfunction (shaft damage)), replace the
transmission input damper assembly.

NG >

REPLACE HYBRID VEHICLE TRANSAXLE
ASSEMBLY (See page HX-10)

11

PERFORM SIMULATION TEST

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Connect the intelligent tester to the DLC3.
Turn the power switch on (READY).
Drive the vehicle without activating the engine.
Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
Read output DTCs.
Result:

DTC is detected.

NO >

GO TO DTC CHART
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-531

NGB

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

12 |CHECK FRONT TIRE REVOLUTION

(@) Turn the power switch off and move the shift lever to the
N position.

(b) Lift up the vehicle.

(c) Turn the crank pulley by hand to check if the front tires
rotate.
CAUTION:
Do not turn the power switch on (IG) while
performing this inspection. Be sure to turn the
power switch off because the engine may start.
OK:

The front tires rotate.

NG > | REPAIR OR REPLACE ENGINE

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 531/600
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HV-532 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC P3147-240| Transmission Malfunction
DTC P3147-242 | Transmission Malfunction
DESCRIPTION

Refer to the description. (See page HV-522)

DTC No.

INF Code

DTC Detection Condition

Trouble Area

P3147

240

Generator lock

Hybrid Vehicle transaxle assembly

S

242

Planetary gear lock

Hybrid Vehicle transaxle assembly

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while

you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CHECK DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

Result:

DTCs other than P3147-240 and P3147-242 are

output.

YES GO TO DTC CHART

REPLACE HYBRID VEHICLE TRANSAXLE ASSEMBLY (See page HX-10)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-533

Generator Inverter Temperature Sensor Circuit

DTE Pest-ale Range / Performance

Generator Inverter Temperature Sensor Circuit

DTC  |P3221-315| . Performance

DESCRIPTION
Refer to the description for DTC P3222-313 (See page HV-531).

DTCNo. INF Code DTC Detection Condition Trouble Area

Wire harness or connector

Inverter cooling system

Sudden change or hunting in the generator inverter «  Water pump with motor & bracket assembly
temperature sensor output » Inverter with converter assembly

Cooling fan system

Hybrid vehicle control ECU

P3221 314

Wire harness or connector

Inverter cooling system

Water pump with motor & bracket assembly
Inverter with converter assembly

Cooling fan ECU

Hybrid vehicle control ECU

P3221 315 Generator inverter temperature sensor output deviation

INSPECTION PROCEDURE

CAUTION:

« Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD /HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result

DTC No. Relevant Diagnosis

P0OA93-346 Inverter cooling system malfunction

YES GO TO DTC CHART

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 533/600
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ASSEMBLY CONNECTOR) (See page HV-79)

2 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG

y

CONNECT SECURELY

3 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

ADD COOLANT

IS

CHECK FOR COOLANT LEAKS AND ADD
COOLANT

¢

4 |CHECK COOLANT HOSE (See page HV-326)

NG >

CORRECT THE PROBLEM

)

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

(o))

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG

y

CONNECT SECURELY

|

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

NG

y

Go to step 10

(See page HV-327)

8 |CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

NG >

CONNECT SECURELY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-535

9 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG > |CHECK COOLING FAN SYSTEM (See page
C0-3)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

10 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

2

11 [CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

12 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - WATER PUMP WITH MOTOR
& BRACKET ASSEMBLY) (See page HV-330)

OK ADD COOLANT

y

NG Go to step 13

y

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

13 |CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 535/600
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HV-536 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

Generator Inverter Temperature Sensor Circuit

DTC P3222-313 High/ Low

Generator Inverter Temperature Sensor Circuit

DTC P3223-312 High

DESCRIPTION

The MG ECU located in the inverter with converter assembly uses a temperature sensor that is built into
the inverter with converter assembly to detect the generator inverter temperature. The inverter cooling
system is the same as that for MG2 and MG1, and it operates independently of the engine cooling
system. The characteristics of the generator inverter temperature sensor are the same as those of the
boost converter temperature sensor. The MG ECU uses the signal from the generator inverter
temperature sensor to check the effectiveness of the inverter cooling system. If necessary, the MG ECU
will limit inverter output to prevent inverter overheating. The ECU also detects malfunctions in the wiring of
the generator inverter temperature sensor, as well as in the sensor.

DTCNo. INF Code DTC Detection Condition Trouble Area

Open or GND short in generator inverter temperature

S Inverter with converter assembly
sensor circuit

P3222 313

Short to +B in generator inverter temperature sensor

S Inverter with converter assembly
circuit

P3223 312

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

» After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

o)

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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DTC P3226-562 |DC/DC Boost Converter Temperature Sensor
DTC P3226-563 |DC/DC Boost Converter Temperature Sensor
DESCRIPTION

The MG ECU located in the inverter with converter assembly detects the temperature of the boost inverter
using a temperature sensor built into the inverter with converter assembly. The inverter cooling system is
the same as that for MG2 and MG1, and it operates independently of the engine cooling system. The MG
ECU uses the signal from the boost converter temperature sensor to check the effectiveness of the
inverter cooling system. If necessary, the MG ECU will limit inverter output to prevent inverter overheating.
The ECU also detects malfunctions in the boost converter temperature sensor.

DTCNo.

INF Code DTC Detection Condition Trouble Area

P3226

k2 output

Sudden change in boost converter temperature sensor |« Water pump with motor & bracket assembly

Wire harness or connector
Inverter cooling system

Inverter with converter assembly
Cooling fan system
Hybrid vehicle control ECU

P3226

563 Boost converter temperature sensor output deviation

Wire harmness or connector

Inverter cooling system

Water pump with motor & bracket assembly
Inverter with converter assembly

Cooling fan system

Hybrid vehicle control ECU

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and HV

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 |CHECK DTC OUTPUT (HV)

Result

a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.

(d) Check if DTCs are output.

DTC No.

Relevant Diagnosis

P0A93-346

Inverter cooling system malfunction

YES GO TO DTC CHART

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 537/600
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HYBRID CONTROL SYSTEM

ASSEMBLY CONNECTOR) (See page HV-79)

2 |CHECK CONNECTOR CONNECTION CONDITION (INVERTER WITH CONVERTER

NG

y

CONNECT SECURELY

3 |CHECK QUANTITY OF HV COOLANT (See page HV-325)

ADD COOLANT

IS

CHECK FOR COOLANT LEAKS AND ADD
COOLANT

¢

4 |CHECK COOLANT HOSE (See page HV-326)

NG >

CORRECT THE PROBLEM

)

CHECK CONNECTOR CONNECTION CONDITION (HYBRID VEHICLE CONTROL ECU

CONNECTOR) (See page HV-79)

NG >

CONNECT SECURELY

(o))

CHECK CONNECTOR CONNECTION CONDITION (WATER PUMP WITH MOTOR &
BRACKET ASSEMBLY CONNECTOR) (See page HV-326)

NG

y

CONNECT SECURELY

|

PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-327)

NG

y

Go to step 10

(See page HV-327)

8 |CHECK CONNECTOR CONNECTION CONDITION (COOLING FAN MOTOR CONNECTOR)

NG >

CONNECT SECURELY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-539

9 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (COOLING FAN) (See page HV-327)

NG > |CHECK COOLING FAN SYSTEM (See page
C0-3)

REPLACE INVERTER WITH CONVERTER ASSEMBLY (See page HV-558)

10 |PERFORM ACTIVE TEST BY INTELLIGENT TESTER (WATER PUMP) (See page HV-328)

2

11 [CHECK WATER PUMP WITH MOTOR & BRACKET ASSEMBLY (See page HV-329)

12 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - WATER PUMP WITH MOTOR
& BRACKET ASSEMBLY) (See page HV-330)

OK ADD COOLANT

y

NG Go to step 13

y

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

13 |CHECK HARNESS AND CONNECTOR (WATER PUMP WITH MOTOR POWER SOURCE
CIRCUIT) (See page HV-330)

NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

REPLACE WATER PUMP WITH MOTOR & BRACKET ASSEMBLY

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 539/600
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DTC P3227-583 |Converter Temperature Sensor Circuit Low
DTC P3228-584 | Converter Temperature Sensor Circuit High
DESCRIPTION

The MG ECU uses a temperature sensor that is built into the boost converter to detect the boost converter
temperature. The boost converter temperature sensor outputs a voltage that varies between 0 and 5V in
accordance with changes in the temperature. The higher the boost converter temperature, the lower the
output voltage. Conversely, the lower the temperature, the higher the output voltage. The MG ECU limits
the load based on signals transmitted by the boost converter temperature sensor, in order to prevent the
converter from overheating. The MG ECU also detects malfunctions in the wiring of the boost converter
temperature sensor, as well as in the sensor itself.

Qutput Voltage (V) s0

circuit

4.0
3.0
2.0
1.0
D 1 1 1 1 L
0 25 50 75 100 125 150
Temperature (OC) AUETEOSEDS
DTC No. INF Code DTC Detection Condition Trouble Area
P3227 583 Open Or.GND short in boost converter temperature Inverter with converter assembly
Sensor circuit
534 Short to +B in boost converter temperature sensor Inverter with converter assembly

P3228

INSPECTION PROCEDURE

CAUTION:

» Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 REPLACE INVERTER WITH CONVERTER ASSEMBLY

o)

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Open or Short to B+ in Blocking of HV Gate
DTC |P3232-749|-P . g
Connection
DESCRIPTION

The hybrid vehicle control ECU sends a shutdown signal to the inverter with converter assembly (MG
ECU) to shut down the power supply to the MG2.

DTCNo. INF Code DTC Detection Condition Trouble Area
: : i Wire harness or connector
P3232 749 Shprt to GND |.n the emergency shutdown signal line Hybrid vehicle control ECU
while the gate is shut down. =
Inverter with converter assembly

WIRING DIAGRAM

Inverter with Converter Assembly

Hybrid Vehicle Control ECU

-

12
HSDN [A62)

76
(AR
{A61] HSDN

~

A141235E02

INSPECTION PROCEDURE
CAUTION:
+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
+ After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the

high-voltage connectors or terminals.

HINT:

« Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter
with converter assembly.

« When attempting to reproduce the problem, turning the power switch on (IG) and off repeatedly makes
it easier to reproduce the problem. Do not repeat the operations of turning the power switch on
(READY) and turning the power switch off as these will activate system main relay overheat protection.

CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - INVERTER WITH

CONVERTER ASSEMBLY)

CAUTION:

Be sure to wear insulated gloves.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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Wire Harness Side:

Hybrid Vehicle Control ECU

 —= = =1 =
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a O e (| b
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: R |
I T T T I T TN
—— =] =y

HSDN

. Inverter with Converter Assembly

: [T]
1]

=

HSDN

A142584E03

(a) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the A61 hybrid vehicle control ECU
connector.
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(c) Disconnect the A62 inverter with converter assembly

connector.
(d) Measure the resistance according to the value(s) in the
table below.
Standard resistance
Tester Connection Specified Condition
HSDN (A61-76) - HSDN (A62-12) 10 kQ or more
NG > |REPAIR OR REPLACE HARNESS OR
CONNECTOR

2 |CHECK INVERTER WITH CONVERTER ASSEMBLY

Component Side:

JIE e O
@d DDB©

HSND

Inverter with Converter Assembly

e A142542E02

(2) Measure the resistance according to the value(s) in the
table below.
Standard resistance

Tester Connection Specified Condition
HSDN (A62-12) - Body ground 2.65 to 3.55 kD
NG > |REPLACE INVERTER WITH CONVERTER

ASSEMBLY (See page HV-558)

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-543

DTC P3233-750 |Short to B+ in Blocking of HV Gate Connection

DESCRIPTION
Refer to the description for DTC P3232-749 (See page HV-536).
DTCNo. INF Code DTC Detection Condition Trouble Area
: Wire harness or connector
P3233 750 | Spemorshortio*B in the emergency shuidown Hybrid vehicle control ECU
signal line when the gate is driving ;
Inverter with converter assembly

WIRING DIAGRAM
Refer to the wiring diagram for DTC P3232-749 (See page HV-536).

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - INVERTER WITH
CONVERTER ASSEMBLY)

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.
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Wire Harness Side:

Hybrid Vehicle Control ECU

C—= = 11

(L A1 ||

= - (R

IlIIIIl”IJIlIJIlII

NITITTITITIITTel ||k

2 MR

|\\ll|]|ll||l|]||! b

I;f-d ERE=| =
+B2 +B1 BATT

. Inverter with Converter Assembly
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=

HSDN

A142384E04

(b)
()

Disconnect the A61 hybrid vehicle control ECU
connector.

Disconnect the AB2 inverter with converter assembly
connector.

Turn the power switch on (IG).

Measure the voltage according to the value(s) in the
table below.

Standard voltage

Tester Connection Specified Condition

Below 1V

HSDN (A62-12) - Body ground

NOTICE:

Turning the power switch on (IG) with the hybrid
vehicle control ECU connector disconnected causes
other DTCs to be stored. Clear the DTCs after
performing this inspection.

Turn the power switch off.

Measure the resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition

HSDN (A61-76) - +B1 (A61-2) 10 kQ or more

HSDN (A61-76) - +B2 (A61-1) 10 kQ or more

HSDN (A61-76) - BATT (A61-4) 10 kQ or more

HINT:

To check for a short to +B, the power switch is turned on
(IG). However, the battery voltage is not applied to
terminals +B1 and +B2 because the IGCT relay is not
turned on with the A61 connector disconnected from the
hybrid vehicle control ECU. Therefore, measure the
resistance between terminals HSDN and +B1 and also
between terminals HSDN and +B2.

Measure the resistance according to the value(s) in the
table below.

Standard resistance

Tester Connection Specified Condition

Below 1 Q)

HSDN (A61-76) - HSDN (A62-12)

NG >

REPAIR OR REPLACE HARNESS OR
CONNECTOR

544/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL - HYBRID CONTROL SYSTEM HV-545

2 |CHECKINVERTER WITH CONVERTER ASSEMBLY

; (@) Measure the resistance according to the value(s) in the
Component Side:

table below.

Standard resistance

<J 1 T 0 D Tester Connection Specified Condition
| E 1] T |
1

Aamam o @ HSDN (A62-12) - +B (A62-31) 10 kQ or more
<} [> HSDN (A62-12) - +B2 (A62-30)

/ HSDN (A62-12) - Body ground
HSND +B2 +B
Inverter with Converter Assembly

" ve| | NG > |REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

10 kQ2 or more

2.651t0 3.55k0)

REPLACE HYBRID VEHICLE CONTROL ECU (See page HV-569)
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HV-546 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC U0100-211 | Lost Communication with ECM / PCM "A"
DTC U0100-212|Lost Communication with ECM / PCM "A"
DTC U0100-530| Lost Communication with ECM / PCM "A"
DTC U0100-774 | Lost Communication with ECM / PCM "A"
DTC U0100-784 | Lost Communication with ECM / PCM "A"
DTC U0129-220 Lost Communication with Brake System Con-
trol Module
DTC U0129-222 Lost Communication with Brake System Con-
trol Module
oTe U0129-528 Lost Communication with Brake System Con-
trol Module
DTC U0133-147 Lost Communication with Active Roll Control
Module
DTC U0146-146 | Lost Communication with Gateway "A"
DESCRIPTION

The hybrid vehicle control ECU transmits and receives signals to and from the ECM, skid control ECU
assembly, absorber control ECU, and network gateway ECU via CAN communication.

DTCNo.

INF Code

DTC Detection Condition Trouble Area

uo100

21

Problem with CAN communication between the ECM
and hybrid vehicle control ECU (communication error
between ECUs)

CAN communication system

uo100

212

Problem with CAN communication between the ECM
and hybrid vehicle control ECU (signal fransmission
error)

CAN communication system

uo100

530

Problem with CAN communication between the ECM
and hybrid vehicle control ECU (CAN communication
system malfunction)

CAN communication system

ua100

774

Problem with CAN communication between the ECM
and hybrid vehicle control ECU (signal transmission
error)

CAN communication system

Uo100

784

Problem with CAN communication between the ECM
and hybrid vehicle control ECU (CAN communication
system malfunction)

CAN communication system

uo129

220

Problem with CAN communication between the skid
control ECU and hybrid vehicle control ECU (no signal
reception)

CAN communication system

uo129

222

Problem with CAN communication between the skid
control ECU and hybrid vehicle control ECU (signal
transmission error)

CAN communication system

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTCNo. INF Code DTC Detection Condition Trouble Area

Problem with CAN communication between the skid

Uo129 528 control ECU and hybrid vehicle control ECU (CAN CAN communication system
communication system mailfunction)
Problem with CAN communication between the

U133 147 absorber control ECU and hybrid vehicle control ECU CAN communication system
(CAN communication system malfunction)
Problem with CAN communication between the

U146 146 network gateway ECU and hybrid vehicle control ECU | CAN communication system
(CAN communication system malfunction)

MONITOR DESCRIPTION
If the hybrid vehicle control ECU detects a problem with CAN communication between the ECU and ECM,
the hybrid vehicle control ECU will illuminate the MIL and seta DTC.

MONITOR STRATEGY

Related DTCs

U100 (INF 211): Receiving check for the specific frame (CANT)
U0100 (INF 212): Sending data check (CANT)

U0100 (INF 530): Receiving check for the one of frames (CAN1)
U0100 (INF 774): Receiving check for the one of frames (CAN2)

UQ0100 (INF 784): Sending data check (CAN2)

Required sensors / components

Main: HV control ECU
Sub: CAN bus line

Frequency of operation

Continuous

Duration TOYOTA's intellectual property
MIL operation Immediately
Sequence of operation None

TYPICAL ENABLING CONDITIONS

The monitor will run whenever the following DTCs are not present

TOYOTA's intellectual property

Other conditions belong to TOYOTA's intellectual property

TYPICAL MALFUNCTION THRESHOLDS

| TOYOTA's intellectual property

COMPONENT OPERATING RANGE

| Hybrid vehicle control ECU

DTC UO100 (INF 211/212/530/774/784) is not detected

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the

inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.
* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-548

P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

1 CHECK DTC OUTPUT

==

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

(©)

Check for DTCs of all systems by following the prompts
on the intelligent tester screen.

HINT:

If DTCs other than CAN communication DTCs are output
simultaneously, first repair the CAN communication
problem, and then perform troubleshooting for other
DTCs.

GO TO CAN COMMUNICATION SYSTEM

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-549

DTC U0110-159 Lost Communication with Driver Motor Control
Module

DTC U0110-160 Lost Communication with Driver Motor Control
Module

DTC U0110-656 Lost Communication with Driver Motor Control
Module

DTC U0110-657 Lost Communication with Driver Motor Control
Module

DESCRIPTION

For a description of the inverter with converter assembly, (See page HV-232).

The inverter with converter assembly (MG ECU) controls MG2 based on commands from the hybrid

vehicle control ECU via serial communication.
The inverter with converter assembly (MG ECU) monitors communication data and detects malfunctions.

DTCNo. INF Code DTC Detection Condition Trouble Area

Error in reception from the inverter with converter Wire harness or connector

uo110 159 assembly (MG ECU) via serial communication (out of Inverter with converter assembly (MG ECU)
communication standard) Hybrid vehicle control ECU
Error in signal transmission to the inverter with
converter assembly (MG ECU) via serial VIS Hemiess DFConnEd

uo110 160 S Y T N Inverter with converter assembly (MG ECU)
communication (no transmission, out of communication : :

Hybrid vehicle control ECU

standard)
Error in reception from the inverter with converter Wire harness or connector

uUo110 656 assembly (MG ECU) via serial communication (out of Inverter with converter assembly (MG ECU)
communication standard) Hybrid vehicle control ECU
Error in reception from the inverter with converter Wire harness or connector

uo110 657 assembly (MG ECU) via serial communication (no Inverter with converter assembly (MG ECU)
reception) Hybrid vehicle control ECU

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-550 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

WIRING DIAGRAM

Hybrid Vehicle Control ECU Inverter with Converter Assembly
' 110 5.
S (@62) cLKk+
CLK- & @ CLK-
e @ & HTM+
HTM- @ é HTM-
. & @ MTH+
MTH- & @ MTH-
C A141238E02

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and

removing the service plug grip to prevent electrical shocks. After removing the service plug

grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

NOTICE:

If any of U0110-159, 160, 656 or 657 are detected, clearing DTCs using the intelligent tester will

cause DTC POA1B-788 (power source IC reset) to be output. Proceed to troubleshooting without

considering this code.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 |CLEARDTC (HV)

) Connect the intelligent tester to the DLC3.

) Turn the power switch on (1G).

) Read and record the DTCs and freeze frame data.

) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CLEAR CODES.

(e) Clearthe DTCs.

=0
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-551

2 |RECONFIRM DTC OUTPUT (HV)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC U0110-159, 160, 656 or 657 is output.

NO > |CHECK FOR INTERMITTENT PROBLEMS
(See page HV-17)

e

3 |CHECK HARNESS AND CONNECTOR (INVERTER WITH CONVERTER ASSEMBLY
POWER SOURCE CIRCUIT)

CAUTION:

Be sure to wear insulated gloves.

(@) Turn the power switch off and remove the service plug
grip (See page HV-1).
NOTICE:
After removing the service plug grip, do not turn the
power switch on (READY), unless instructed by the
repair manual because this may cause a
malfunction.

(b) Disconnect the A62 inverter with converter assembly
connector.

(c) Turn the power switch on (IG).

- — (d) Measure the resistance according to the value(s) in the
Wire Harness Side: table below.
Inverter with Converter Assembly Standard resistance
_ Tester Connection Specified Condition
== ' ﬁ GND2 GND1 (A62-11) - Body ground Below 1 0
mi GND1 GND2 (A62-10) - Body ground Below 10
Semm=———= 7 H__\ (e) Turn the power switch on (IG).
+B2 +B Measure the voltage according to the value(s) in the
N A131150E15 table below.
Standard voltage
Tester Connection Specified Condition
+B (A62-31) - Body ground 10to 14V
+B2 (A62-30) - Body ground 10to 14V
NOTICE:

Turning the power switch on (IG) with the low
voltage connector of the inverter with converter
assembly disconnected causes other DTCs to be
stored. Clear the DTCs after performing this
inspection.
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HV-552 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

NG >

CIRCUIT

REPAIR OR REPLACE POWER SOURCE

CONVERTER ASSEMBLY)

4 |CHECK HARNESS AND CONNECTOR (HV CONTROL ECU - INVERTER WITH

Wire Harness Side:

Hybrid Vehicle Control ECU

MTH- MTI—E H'IFM— HTM+
— H N

o

T T oo

s =]
CLK- CLK+ REQ- REQ+

Inverter with Converter Assembly

MTH- REQ- HTM- CLK-
X L
=X _Ef 7 =]

N

N T

\
] \

1
v

MTH+ REQ+ HTM+ CLK+

A142584E05

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(a) Turn the power switch off.
Disconnect the A61 hybrid vehicle control ECU

connector.

Turn the power switch on (IG).
Measure the voltage according to the value(s) in the

table below.
Standard voltage

Tester Connection

Specified Condition

CLK+ (A61-110) - Body ground Below 1V
CLK- (A61-109) - Body ground Below 1V
REQ+ (A61-112) - Body ground Below 1V
REQ- (A61-111) - Body ground Below 1V
HTM+ (A61-92) - Body ground Below 1V
HTM- (A61-91) - Body ground Below 1V
MTH+ (A61-90) - Body ground Below 1V
MTH- (A61-89) - Body ground Below 1V

NOTICE:

Turning the power switch on (IG) with the low

voltage connector of the inverter with converter
assembly or hybrid vehicle control ECU connector
disconnected causes other DTCs to be stored. Clear

the DTCs after performing this inspection.

) Turn the power switch off.

Measure the resistance according to the value(s) in the

table below.

Standard resistance (Check for open)

Tester Connection

Specified Condition

CLK+ (A61-110) - CLK+ (A62-28) Below 1Q
CLK- (A61-109) - CLK- (A62-19) Below 10
REQ+ (A61-112) - REQ+ (A62-25) Below 10
REQ- (A61-111) - REQ- (A62-16) Below 1 Q
HTM+ (A61-92) - HTM+ (A62-26) Below 10
HTM- (A61-91) - HTM- (A62-17) Below 10
MTH+ (A61-90) - MTH+ (A62-24) Below 10

MTH- (A61-89) - MTH- (A62-15) Below 1Q

Standard resistance (Check for short)

Tester Connection

Specified Condition

CLK+ (A61-110) or CLK+ (A62-28) -
Body ground

10 k) or more

CLK- (A61-109) or CLK- (A62-19) -
Body ground

10 kQ or more

REQ+ (A61-112) or REQ+ (A62-25) -

Body ground

10 k2 or more
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-553

Tester Connection Specified Condition

REQ- (A61-111) or REQ- (A62-16) -
Body ground

HTM+ (A61-92) or HTM+ (A62-26) -
Body ground

HTM- (A61-91) or HTM- (A62-17) -
Body ground

MTH+ (A61-90) or MTH+ (A62-24) -
Body ground

MTH- (A61-89) or MTH- (A62-15) -
Body ground

10 kKQ or more

10 kQ2 or more

10 KQ or more

10 K22 or more

10 k(2 or more

NG > | REPAIR OR REPLACE HARNESS OR
CONNECTOR

5 |CHECKHYBRID VEHICLE CONTROL ECU

(@) Turn the power switch off.
(b) Connect the hybrid vehicle control ECU connector.
(c) Measure the resistance according to the value(s) in the

Wire Harness Side:
R : table below.
Inverter with Converter Assembly Standard resistance
MEE REG: HEM: GG Tester Connection Specified Condition
T D] CLK+ (A62-28) - CLK- (A62-19) 109t0 139 0
1
T hl N m REQ+ (A62-25) - REQ- (A62-16) 109 to 139 0
e - . HTM+ (A62-26) - HTM- (A62-17) 109t0 139 O
| — ,' : “‘ —
MTH+ REQ+ HTM+ GLK+ MTH+ (A62-24) - MTH- (A62-15) 109 to 139 0
N A131150E18
NG > |REPLACE HYBRID VEHICLE CONTROL ECU
(See page HV-569)

6 |CHECKINVERTER WITH CONVERTER ASSEMBLY

(@) Turn the power switch off.
(b) Connect the inverter with converter assembly connector.
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HV-554 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

] (c) Disconnect the A61 hybrid vehicle control ECU
Wire Harness Side: connector.

(d) Measure the resistance according to the value(s) in the

Hybrid Vehicle Control ECU table below.

Standard resistance

MTH- MTH+ HTM- HTM+

Tester Connection Specified Condition

— CLK+ (A61-110) - CLK- (A61-109) 109to 139 O

. REQ+ (A61-112) - REQ- (A61-111) 109 to 139 O

HTM+ (A61-92) - HTM- (A61-91) 109to 139 O

| ‘ o MTH+ (A61-90) - MTH- (A61-89) 109 to 139 0
: = ‘

NG > |REPLACE INVERTER WITH CONVERTER
CLK-. GUKe REQ: REQ: ASSEMBLY (See page HV-558)

A142592E03

7 |CHECK NOISE SOURCE

HINT:
Using non-genuine parts may cause electrical noise to be
introduced.
Result:
Electrical noise is introduced.

YES REPAIR OR REPLACE NOISE SOURCE

8 |REPLACE HYBRID VEHICLE CONTROL ECU

&

9 |CLEARDTC

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC POA09-591 is output.

o)

10 |RECONFIRM DTC OUTPUT (HV)

(a) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 554/600
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-555

(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / HV ECU / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:
DTC U0110-159, 160, 656 or 657 is output.

YES REPLACE INVERTER WITH CONVERTER
ASSEMBLY (See page HV-558)

COMPLETED

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/
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HV-=558 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM
DTC U0146-594 | Lost Communication with Gateway "A"
DTC U0146-827 | Lost Communication with Gateway "A"
DESCRIPTION

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

Since the A/C amplifier is connected to the BEAN, signals sent to the hybrid vehicle control ECU on the
CAN move from one network to the other via the network gateway ECU.

DTCNo. INF Code DTC Detection Condition Trouble Area
U0146 594 Communication error between ECUs CAN communication system
U0146 827 CAN communication system malfunction CAN communication system

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with
converter assembly.

1 CHECK DTC OUTPUT

Connect the intelligent tester to the DLC3.

Turn the power switch on (1G).

Select the following menu items: DIAGNOSIS / OBD/
MOBD / A/C / DTC INF / CURRENT CODES.

Check if DTCs are output.

Result

DTC No.
B1262
B1266
B1267

Detection ltem
A/C ECU not connected

Short in instrument panel system bus +B power

Short to GND in instrument panel system bus

YES GO TO MULTIPLEX COMMUNICATION

SYSTEM

CHECK DTC OQUTPUT

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Check for and record DTCs of all systems by following
the prompts on the intelligent tester screen.
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GO TO CAN COMMUNICATION SYSTEM

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/ 557/600



01.06.2021 P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-558 P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM

DTC U0151-763 | Lost Communication with Airbag ECU

DESCRIPTION
Since the center airbag sensor is connected to the BEAN, signals sent to the hybrid vehicle control ECU
on the CAN move from one network to the other via the network gateway ECU.

DTCNo. INF Code DTC Detection Condition Trouble Area
U0151 763 Problem with CAN communication between the center |+« CAN communication system
airbag sensor assembly and hybrid vehicle control ECU | = Multiplex communication system

INSPECTION PROCEDURE

CAUTION:

+ Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

* After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT

(2) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/
MOBD / SRS/ DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.

Result
DTC No. Detection ltem
B1281 Airbag ECU not connected
B1266 Short in instrument panel system bus +B power
B1267 Short to GND in instrument panel system bus

YES GO TO MULTIPLEX COMMUNICATION
SYSTEM

2 |CHECKDTC OUTPUT

(a) Connect the intelligent tester to the DLC3.

(b) Turn the power switch on (IG).

(c) Check for and record DTCs of all systems by following
the prompts on the intelligent tester screen.

=0

GO TO CAN COMMUNICATION SYSTEM
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P311 HYBRID VEHICLE CONTROL — HYBRID CONTROL SYSTEM HV-559

DTC U0424-537 |Lost Communication with A/C ECU

DESCRIPTION
If there is a malfunction in the air conditioning amplifier assembly, DTC P0424-537 will be output.
DTCNo. INF Code DTC Detection Condition Trouble Area
o424 537 Air conditioning amplifier assembly malfunction Air conditioning amplifier assembly

INSPECTION PROCEDURE

CAUTION:

* Before inspecting the high-voltage system or disconnecting the low voltage connector of the
inverter with converter assembly, take safety precautions such as wearing insulated gloves and
removing the service plug grip to prevent electrical shocks. After removing the service plug
grip, put it in your pocket to prevent other technicians from accidentally reconnecting it while
you are working on the high-voltage system.

« After disconnecting the service plug grip, wait for at least 10 minutes before touching any of the
high-voltage connectors or terminals.

HINT:

Waiting for at least 10 minutes is required to discharge the high-voltage capacitor inside the inverter with

converter assembly.

1 CHECK DTC OUTPUT (AIR CONDITIONING SYSTEM)

(@) Connect the intelligent tester to the DLC3.
(b) Turn the power switch on (IG).
(c) Select the following menu items: DIAGNOSIS / OBD/

MOBD / A/C / DTC INFO / CURRENT CODES.
(d) Check if DTCs are output.
Result:

Air conditioning system DTCs are output.

YES GO TO AIR CONDITIONING SYSTEM

REPLACE AIR CONDITIONING AMPLIFIER ASSEMBLY
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P311 HYBRID VEHICLE CONTROL — COOLANT (for Inverter) HV-557

REPLACEMENT

1. DRAIN COOLANT (for Inverter)
NOTICE:
Collect the drained coolant and measure its volume
to establish a benchmark. When adding coolant,
make sure to add more coolant than the measured
amount.
(a) Remove the inverter reserve tank cap.

(b) Using a hexagon wrench (10 mm), remove the drain
plug indicated in the illustration and drain the
coolant.

(c) Using a hexagon wrench (10 mm), install the drain
plug with a new gasket.

Torque: 39 N*m (398 kgf*cm, 29 ft.*Ibf)

2. ADD COOLANT (for Inverter)

o> : HINT:

\ = i S Coolant (for Inverter) capacity: 2.9 liters ( 3.1 US qts, 2.6
| 5 . A142108 Imp th}

(a) Add coolant from the reserve tank.

(b) Connect the intelligent tester to the DLC3.

(c) Follow the intelligent tester screen to perform the
active test of the water pump.

(d) While adding coolant so that the coolant level is
kept between the FULL and LOW lines.

HINT:
If the water pump operates without a sufficient
amount of coolant for approximately 5 seconds, the
protective circuit will activate to stop the water pump
for approximately 15 seconds. If a sufficient amount
of coolant is added, the water pump will start
operating automatically.
Standard:
When the operational sound volume of the
water pump becomes small or when no air
bubbles can be seen in the inverter reserve
tank sub-assembly, bleeding of the coolant
system is complete.

(e) After bleeding is completed, stop the water pump,
add coolant to the FULL level, and install the
inverter radiator cap.

NOTICE:
Make sure to add more coolant than was drained
initially.

3. INSPECT FOR COOLANT LEAK (for Inverter)
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HV-560

P311 HYBRID VEHICLE CONTROL - INVERTER WITH CONVERTER
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REMOVAL

1.

10.

PRECAUTION
See page IN-5

REMOVE LUGGAGE TRIM SERVICE HOLE COVER
(See page HB-86)

DISCONNECT CABLE FROM NEGATIVE BATTERY
TERMINAL

CAUTION:

Wait at least 90 seconds after disconnecting the
cable from the negative (-) battery terminal to
prevent airbag and seat belt pretensioner activation.

REMOVE SERVICE PLUG GRIP (See page HB-86)

REMOVE AIR CLEANER INLET ASSEMBLY (See
page EM-90)

REMOVE AIR CLEANER CAP SUB-ASSEMBLY (See
page ES-395)

REMOVE AIR CLEANER CASE SUB-ASSEMBLY (See
page EM-90)

REMOVE NO. 2 ENGINE ROOM SIDE LH COVER

(a) Pull the A part upward to disengage the clip.

(b) Pull the B parts upward by hand to disengage the 2
clips, and remove the No. 2 engine room side LH
cover.

DRAIN COOLANT (for Inverter) (See page HV-556)

REMOVE CONNECTOR COVER ASSEMBLY
(a) Remove the 2 bolts and connector cover assembly.

CAUTION:

* Do not touch the high voltage connectors and
terminals for 10 minutes after the service plug
grip is removed.

* Wear insulating gloves.

NOTICE:

Do not start the engine with the service plug grip

removed because it may cause a malfunction.
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P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER

HV-561

A141651ED1
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11. CHECK TERMINAL VOLTAGE
Using the voltmeter, measure the voltage between
the terminals of the 2 phase connectors (N-P).

(@)

Standard voltage:
ov
CAUTION:

Wear insulating gloves.

HINT:

Use measuring range of DC 750 V or more on the

voltmeter.

12. SEPARATE MOTOR CABLE

(@)

()

Remove 2 bolts A.
CAUTION:

Wear insulating gloves.
NOTICE:

Removing bolts A and B in a wrong order may
cause the cable and the inverter with converter

to break.

While loosening bolt B, disconnect the generator

cable.

CAUTION:

Wear insulating gloves.
NOTICE:

* Removing bolts A and B in a wrong order may

cause the cable and the inverter with
converter to break.

* |nsulate the removed terminals with
insulating tape.

* Cover the hole where the cable was

connected with tape or equivalent (non-
residue type) to prevent entry of foreign

matter.
Disconnect the wire harness clamp.

13. SEPARATE GENERATOR CABLE

(@)

Remove 2 bolts A.
CAUTION:

Wear insulating gloves.
NOTICE:

Removing bolts A and B in a wrong order may
cause the cable and the inverter with converter

to break.

While loosening bolt B, disconnect the motor cable.

CAUTION:
Wear insulating gloves.
NOTICE:

* Removing bolts A and B in a wrong order may

cause the cable and the inverter with
converter to break.
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HV-562 P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER

A141854

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

* Insulate the removed terminals with
insulating tape.

* Cover the hole where the cable was
connected with tape or equivalent (non-
residue type) to prevent entry of foreign
matter.

(c) Disconnect the wire harness clamp.

14. REMOVE INVERTER RESERVE TANK SUB-
ASSEMBLY
(a) Remove the 2 bolts and inverter reserve tank sub-
assembly.
(b) Disconnect the 2 water hoses from the inverter
reserve tank sub-assembly.

15. REMOVE NO. 2 INVERTER BRACKET
(a) Remove the 2 bolts and No. 2 inverter bracket.

16. DISCONNECT WATER HOSE
(a) Remove the clip, and disconnect the water hose.
NOTICE:
Do not damage the water hose protector when
removing the clip.
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P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER HV-563
17. SEPARATE AIR CONDITIONING HARNESS

ASSEMBLY

(a) Disconnect the air conditioning harness assembly.
CAUTION:
Wear insulating gloves.
NOTICE:
Insulate the removed terminals with insulating
tape.

(b) Disconnect the wire harness clamp.

18. SEPARATE FRAME WIRE
(a) Remove the bolt and disconnect the frame wire.
CAUTION:
Wear insulating gloves.
NOTICE:
* Insulate the removed terminals with
insulating tape.
* Install the connector cover to prevent foreign
matter from entering.
(b) Disconnect the wire harness clamp.

19. REMOVE INVERTER WITH CONVERTER ASSEMBLY
(a) Move the outer section to the wire harness side as
illustrated, then disconnect the circuit breaker
sensor connector.

A141685TEDT

5

(b) Disconnect the C58 connector.

(c) Raise the lock lever and disconnect the A62
connector.
NOTICE:
Cover the hole where the connector was
connected with tape or equivalent (non-residue
type) to prevent entry of foreign matter.

(d) Disconnect the 2 wire harness clamps.

4
Pf “ — [} AT41652ED1
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(e) Remove the 2 bolts and No. 6 inverter bracket.
(f) Remove the 3 bolts and inverter with converter
assembly.

CAUTION:

Wear insulating gloves.

NOTICE:

* Do not hold the inverter with converter
assembly by the connector terminals when
removing it from the vehicle.

* Do not hit the No. 1 circuit breaker sensor
against the vehicle body or other objects
when removing or installing it.

* Do not turn over the removed inverter with
converter assembly.

20. REMOVE HIGH VOLTAGE FUSE
(a) Remove the 2 nuts and high voltage fuse.
CAUTION:
Wear insulating gloves.

INSTALLATION

1. INSTALL HIGH VOLTAGE FUSE
(a) Install the high voltage fuse with 2 new nuts.

Torque: 4.0 N*m (41 kgf*cm, 35 in.*lbf)
CAUTION:
Wear insulating gloves.
NOTICE:
Be sure to use a torque wrench to tighten the
nuts.
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P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER HV-565

2. INSTALL INVERTER WITH CONVERTER ASSEMBLY
(a) Install the inverter with converter assembly with 3
bolts.

Torque: 12 N*m (122 kgf*cm, 9 ft.*Ibf)

CAUTION:

Wear insulating gloves.

NOTICE:

* Do not hold the inverter with converter
assembly by the connector terminals when
removing or installing it from the vehicle.

* Do not hit the No. 1 circuit breaker sensor
against the vehicle body or other objects
when removing or installing it.

(b) Install the No. 6 inverter bracket with the 2 bolts.

Torque: 10 N*m (102 kgf*cm, 7 ft.*Ibf)

A141662ED1 CAUTION:
Wear insulating gloves.

(c) Connect the inverter with converter assembly
connectors and lock the connector with the lock
lever.

(d) Connect the 2 wire harness clamps.

(e) Connect the circuit breaker sensor connector.

P AT41650E01
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3.

CONNECT FRAME WIRE

(a) Connect the frame wire to the inverter with
converter assembly.

(b) Fix the frame wire to the inverter with converter
assembly with the bolt.
Torque: 8.0 N*m (82 kgf*cm, 71 in.*Ibf)
CAUTION:
Wear insulating gloves.

(c) Connect the wire harness clamp.

CONNECT AIR CONDITIONING HARNESS
ASSEMBLY
(a) Connect the air conditioning harness assembly to
the inverter with converter assembly.
CAUTION:
Wear insulating gloves.
(b) Connect the wire harness clamp.

INSTALL CONNECTOR COVER ASSEMBLY

(a) Install the connector cover assembly with the 2
bolts.
Torque: 8.0 N*m (82 kgf*cm, 71 in.*Ibf)
CAUTION:
Wear insulating gloves.

CONNECT WATER HOSE

(a) Connect the water hose with the clip.
NOTICE:
Do not damage the water hose protector when
installing the clip.

INSTALL NO. 2 INVERTER BRACKET
(a) Install the No. 2 inverter bracket with 2 bolts.
Torque: 10 N*m (102 kgf*cm, 7 ft.*Ibf)
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P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER HV-567

8. INSTALL INVERTER RESERVE TANK SUB-
ASSEMBLY
(a) Connect the 2 water hoses with the 2 clips.
(b) Install the inverter reserve tank sub-assembly with
the 2 bolts.
Torque: 10 N*m (102 kgf*cm, 7 ft.*Ibf)

/ &

e

A141854

9. CONNECT GENERATOR CABLE
(a) Connect the generator cable. Tighten bolt B and

) insert the generator cable into the inverter with
; im ) m N ) converter assembly.
“——— Torque: 8.0 N*m (82 kgf*cm, 71 in.*Ibf)
S\ s A CAUTION:
R : ,
<@ |7 Wear insulating gloves.
5 \ : ! = r‘J NOTICE:
7 Y B——ea— © * Tightening bolts A and B in a wrong order
P T o | B may cause the cable and the inverter with

converter to break.

* Make sure that the tightening torque is

between 6.4 and 9.6 N*m (65 and 98 kgf*cm).
(b) Fix the generator cable to the inverter with converter

assembly with 2 bolts A.

Torque: 8.0 N*m (82 kgf*cm, 71 in.*1bf)

CAUTION:

Wear insulating gloves.

NOTICE:

* Tightening bolts A and B in a wrong order
may cause the cable and the inverter with
converter to break.

* Make sure that the tightening torque is
between 6.4 and 9.6 N*m (65 and 98 kgf*cm).

(c) Connect the wire harness clamp.
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10.

1.

12.

13.

14.
15.

16.

17.
18.

19.

20.

CONNECT MOTOR CABLE

(a) Connect the motor cable. Tighten bolt B and insert

the motor cable into the inverter with converter

assembly.

Torque: 8.0 N*m (82 kgf*cm, 71 in.*Ibf)

CAUTION:

Wear insulating gloves.

NOTICE:

* Tightening bolts A and B in a wrong order
may cause the cable and the inverter with
converter to break.

* Make sure that the tightening torque is
between 6.4 and 9.6 N*m (65 and 98 kgf*cm).

Fix the motor cable to the inverter with converter

assembly with 2 bolts A.

Torque: 8.0 N*m (82 kgf‘cm, 71 in.*Ibf)

CAUTION:

Wear insulating gloves.

NOTICE:

* Tightening bolts A and B in a wrong order
may cause the cable and the inverter with
converter to break.

* Make sure that the tightening torque is
between 6.4 and 9.6 N*m (65 and 98 kgf*cm).

(c) Connect the wire harness clamp.

INSTALL AIR CLEANER CASE SUB-ASSEMBLY (See
page EM-113)

INSTALL AIR CLEANER CAP SUB-ASSEMBLY (See
page ES-398)

INSTALL AIR CLEANER INLET ASSEMBLY (See page
EM-113)

INSTALL SERVICE PLUG GRIP (See page HB-97)

CONNECT CABLE TO NEGATIVE BATTERY
TERMINAL

INSTALL LUGGAGE TRIM SERVICE HOLE COVER
(See page HB-98)

ADD COOLANT (for Inverter) (See page HV-556)

CHECK FOR COOLANT LEAKS (for Inverter) (See
page HV-555)

INSTALL NO. 2 ENGINE ROOM SIDE LH COVER

(a) Setthe No. 2 engine room side LH cover to the
inverter with converter.

(b) Engage the clip (A) to the inverter with converter.

(c) Engage the 2 clips (B) to the inverter with converter.

PERFORM INITIALIZATION

(a) Perform initialization procedure (See page IN-43).
HINT:
Some vehicle systems require initialization after
reconnecting the cable to the negative battery
terminal.
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HV-571

P311 HYBRID VEHICLE CONTROL — HYBRID VEHICLE CONTROL ECU

P A142232

A135713
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(c) Remove the 3 screws and ECU cover.

(d)

Remove the 4 screws and 2 ECM brackets.

INSTALLATION
INSTALL HYBRID VEHICLE CONTROL ECU

2

(@)

Install the 2 ECM brackets with the 4 screws.
Torque: 3.0 N*m (31 kgf*cm, 27 in.*1bf)

(b) Install the ECU cover with the 3 screws.

(©)

Torque: 3.0 N*m (31 kgf*cm, 27 in.*lbf)

Connect the 2 connectors.

NOTICE:

When connecting the connectors, make sure
that dirt, water and other foreign matter do not
become stuck between the connectors and
other parts.

(1) Connect the 2 connectors and lower the 2
levers.
NOTICE:
Make sure that the 2 levers are securely
lowered.
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10.

1.

(d) Install the hybrid vehicle control ECU with the 3
nuts.
Torque: 5.5 N*m (56 kgf‘cm, 49 in.*Ibf)

INSTALL COWL TOP PANEL OUTER SUB-
ASSEMBLY (See page ES-405)

INSTALL BRAKE MASTER CYLINDER RESERVOIR
SUB-ASSY (See page ES-383)

INSTALL WINDSHIELD WIPER MOTOR AND LINK
(See page WW-13)

INSTALL COWL TOP VENTILATOR LOUVER SUB-
ASSEMBLY (See page WW-14)

INSTALL FRONT FENDER TO COWL SIDE SEAL LH
(See page WW-14)

INSTALL FRONT FENDER TO COWL SIDE SEAL RH
(See page WW-14)

INSTALL WINDSHIELD WIPER ARM AND BLADE
ASSEMBLY LH (See page WW-14)

INSTALL WINDSHIELD WIPER ARM AND BLADE
ASSEMBLY RH (See page WW-15)

CONNECT CABLE TO NEGATIVE BATTERY
TERMINAL

PERFORM INITIALIZATION

(a) Perform initialization procedure (See page IN-43).
HINT:
Some vehicle systems require initialization after
reconnecting the cable to the negative battery
terminal.
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P311 HYBRID VEHICLE CONTROL — WATER PUMP WITH MOTOR HV-375

REMOVAL

1. REMOVE INVERTER WITH CONVERTER ASSEMBLY
See page HV-559

2. REMOVE WATER PUMP WITH MOTOR AND

BRACKET ASSEMBLY

(a) Remove the clip and disconnect the water hose
from the water pump with motor and bracket
assembly.
NOTICE:
Do not damage the water hose protector when
removing the clip.

(b) Disconnect the connector from the water pump with
motor and bracket assembly.
NOTICE:
Wrap the connectors of the vehicle wire harness
and the water pump with motor and bracket
assembly with electrical tape to prevent LLC
from contaminating the connectors.

(c) Remove the bolt, 2 nuts and water pump with motor
and bracket assembly.
NOTICE:
Do not hold the water pump with motor and
bracket assembly by the connector terminals
when removing or installing it from the vehicle.

INSTALLATION

1. INSTALL WATER PUMP WITH MOTOR AND

BRACKET ASSEMBLY

(a) Install the water pump with motor and bracket
assembly with the bolt and 2 nuts.
Torque: 10 N*m (102 kgf*cm, 7 ft.*Ibf)
NOTICE:
Do not hold the water pump with motor and
bracket assembly by the connector terminals
when removing or installing it from the vehicle.

(b) Connect the connector to the water pump with
motor and bracket assembly.

(c) Connect the water hose to the water pump with
motor and bracket assembly with the clip.
NOTICE:

Do not damage the water hose protector when
installing the clip.

2. INSTALL INVERTER WITH CONVERTER ASSEMBLY
See page HV-564
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HV-582

P311 HYBRID VEHICLE CONTROL — FRAME WIRE

A140812
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https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

REMOVAL

1.

10.

1.

REMOVE ENGINE ASSEMBLY WITH TRANSAXLE
See page EM-89

REMOVE FUEL TANK ASSEMBLY
See page FU-36
REMOVE REAR SEAT HEADREST ASSEMBLY

REMOVE REAR CENTER SEAT HEADREST
ASSEMBLY

REMOVE REAR SEAT CUSHION ASSEMBLY (See
page SE-44)

REMOVE SEPARATE TYPE REAR SEATBACK
ASSEMBLY RH (See page SE-44)

REMOVE SEPARATE TYPE REAR SEATBACK
ASSEMBLY LH (See page SE-44)

REMOVE FRONT LUGGAGE COMPARTMENT TRIM
COVER (See page HB-106)

REMOVE WIRE HARNESS CLAMP BRACKET (See
page HB-107)

REMOVE UPPER BATTERY CARRIER SUB-
ASSEMBLY (See page HB-107)

DISCONNECT HV BATTERY

(a) Remove the battery shield contact.
CAUTION:
Wear insulated gloves.

(b) Remove the 2 nuts and disconnect the frame wire
(high voltage cable).
CAUTION:

Wear insulated gloves.
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P311 HYBRID VEHICLE CONTROL — FRAME WIRE HV-583

(c) Release the 2 claws and remove the terminal block
cover.
CAUTION:
Wear insulated gloves.

(d) Remove the nut and disconnect the frame wire
(AMD cable).
CAUTION:
Wear insulated gloves.

(e) Disconnect the connector (cabin side).
CAUTION:
Wear insulated gloves.

At42117

12. REMOVE WIRE HARNESS CLAMP BRACKET
(a) Remove the nut, clamp and wire harness clamp
bracket.
HINT:
When removing the clip, break the claw on the clip.
This clip cannot be reused.

13. REMOVE FRAME WIRE
(a) Remove the nut and disengage the claws, and
disconnect the frame wire (AMD cable).
(b) Disconnect the frame wire (auxiliary battery positive
cable).
(c) Disconnect the 3 wire harness clamps.

[ A142110E01
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HV-584

P311 HYBRID VEHICLE CONTROL — FRAME WIRE

(o] At42113
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(d)

Disconnect the 2 wire harness clamps.

Remove the 2 nuts, and disconnect the 3 clamps.

Remove the 3 nuts.

Remove the 2 bolts and 2 nuts.

Remove the bolt, clamp, grommet and pull out the
frame wire.
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P311 HYBRID VEHICLE CONTROL — FRAME WIRE HV-585

(i) Remove the 3 clips and frame wire.

P A142118ED01

HINT:
When removing the clip, break the claw on the clip.
The clips cannot be reused.
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HV-586 P311 HYBRID VEHICLE CONTROL — FRAME WIRE

INSTALLATION

1. INSTALL FRAME WIRE
(a) Install the frame wire with 3 new clips.

P A142118E01

(b) Pass the frame wire to the cabin and install the boilt,
clamp and grommet.
Torque: 8.4 N*m (85 kgf*cm, 74 in.*Ibf)

(c) Install the 2 bolts and 2 nuts.
Torque: Bolt
8.4 N*m (85 kgf*cm, 74 in.*Ibf)
Nut
8.4 N*m (85 kgf*cm, 74 in.*Ibf)

A142115
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P311 HYBRID VEHICLE CONTROL - FRAME WIRE

HV-587

C Ate2113

A142114
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(d)

INSTALL WIRE HARNESS CLAMP BRACKET
(@)

Install the 3 nuts.
Torque: 8.4 N*m (85 kgf*cm, 74 in.*Ibf)

Install the 2 nuts.
Torque: 8.4 N*m (85 kgf*cm, 74 in.*Ibf)
Connect the 3 clamps.

Connect the 2 clamps.

Connect the 3 clamps.

Engage the claw, and connect the frame wire (AMD

cable) with the nut.
Torque: 8.4 N*m (85 kgf*cm, 74 in.*1bf)

Connect the frame wire (auxiliary battery positive

cable).

Install the wire harness clamp bracket with the nut

and a new clamp.
Torque: 8.4 N*m (85 kgf*cm, 74 in.*1bf)
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HV-588 P311 HYBRID VEHICLE CONTROL — FRAME WIRE

A142117
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3. CONNECT HV BATTERY

(@)

Connect the connector (cabin side).
CAUTION:
Wear insulated gloves.

Connect the frame wire (AMD cable) with the nut.
Torque: 9.0 N*m (92 kgf*cm, 80 in.*Ibf)
CAUTION:

Wear insulated gloves.

Install the terminal block cover with the 2 claws.
CAUTION:
Wear insulated gloves.

Connect the frame wire (high voltage cable) with the
2 nuts.

Torque: 9.0 N*m (92 kgf*cm, 80 in.*Ibf)
CAUTION:

Wear insulated gloves.
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P311 HYBRID VEHICLE CONTROL - FRAME WIRE

HV-589

iF { A140820E01
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10.

1.
12.

13.

(e) Install the battery shield contact.
CAUTION:
Wear insulated gloves.
NOTICE:
Be sure to install the battery shield contact in
the correct direction.

INSTALL UPPER BATTERY CARRIER SUB-
ASSEMBLY (See page HB-112)

INSTALL WIRE HARNESS CLAMP BRACKET (See
page HB-112)

INSTALL FRONT LUGGAGE COMPARTMENT TRIM
COVER (See page HB-113)

INSTALL SEPARATE TYPE REAR SEATBACK
ASSEMBLY LH (See page SE-54)

INSTALL SEPARATE TYPE REAR SEATBACK
ASSEMBLY RH (See page SE-54)

INSTALL REAR SEAT CUSHION ASSEMBLY (See
page SE-55)

INSTALL REAR CENTER SEAT HEADREST
ASSEMBLY

INSTALL REAR SEAT HEADREST ASSEMBLY

INSTALL FUEL TANK ASSEMBLY
See page FU-41

INSTALL ENGINE ASSEMBLY WITH TRANSAXLE

See page EM-102
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P311 HYBRID VEHICLE CONTROL — ACCELERATOR PEDAL ROD HV-591

INSTALLATION

1. INSTALL ACCELERATOR PEDAL ROD
NOTICE:
* Avoid physical shock to the accelerator pedal
assembly.
* Do not disassemble the accelerator pedal
assembly.

(a) Install the accelerator pedal rod with the 2 bolts.
Torque: 5.4 N*m (55 kgffcm, 48 in.*Ibf)

(b) Connect the accelerator pedal position sensor
connector.
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P311 HYBRID VEHICLE CONTROL - FRONT CIRCUIT BREAKER SENSOR HV-593
REMOVAL
1. REMOVE INVERTER WITH CONVERTER
See page HV-559
=y m m o 2. REMOVE NO. 1 CIRCUIT BREAKER SENSOR
e — (a) Remove the 2 bolts and No.1 circuit breaker sensor
from the inverter with converter.
= | s S g I | i —— [

|
o [ J
i s T | || | ——

ATR4

(00

e

P

A141863

No.1 Circuit Breaker Sensor

A112780E03

INSPECTION

1. INSPECT NO. 1 CIRCUIT BREAKER SENSOR
(a) Measure the resistance according to the value in the
table below.
Standard Resistance

Tester Connection Specified Condition

1-2 0.65to 1.0 k(2 at 20°C (68°F)

A141863
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INSTALLATION

1. INSTALL NO. 1 CIRCUIT BREAKER SENSOR
(a) Install the No. 1 circuit breaker sensor to the inverter
with converter with the 2 bolts.
Torque: 8.5 N*m (87 kgf*cm, 75 in.*Ibf)

2. INSTALL INVERTER WITH CONVERTER
See page HV-564

582/600



01.06.2021

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

P311 HYBRID VEHICLE CONTROL — COOLANT (for Inverter) HV-555

COOLANT (for Inverter)

ON-VEHICLE INSPECTION

1. COOLANT LEAK (for Inverter)
(a) Remove the inverter reserve tank cap.
CAUTION:
To avoid the danger of being burned, do not
remove the inverter reserve tank cap while the
coolant for inverter is still hot.

(b) Install the radiator cap tester.
(c) Pump the radiator cap tester to 37 kPa (0.38 kgf/

cm?, 5.4 psi), and then check that the pressure does
not drop.
HINT:
If the pressure drops, check the hoses, radiator,
water pump, inverter with converter, and hybrid
vehicle transaxle assembly for leakage.

(d) Reinstall the inverter reserve tank cap.

2. COOLANT LEVEL IN RESERVE TANK (for Inverter)

(2) The coolant should be between the LOW and FULL
lines when the coolant for inverter is cold.
HINT:
If the coolant level is low, check for leakage and add
TOYOTA Super Long Life Coolant (SLLC) or similar
high quality ethylene glycol based non-silicate, non-
amine, non-nitrite, and non-borate coolant with long-

life hybrid organic acid technology up to the FULL
line.

3. COOLANT (for Inverter)

(a) Remove the inverter reserve tank cap.
CAUTION:
To avoid the danger of being burned, do not
remove the inverter reserve tank cap while the
coolant for inverter is still hot.

(b) Check for excessive deposits of rust or scale on and
around the inverter reserve tank cap.
HINT:
If excessively dirty, replace the coolant for inverter.

(c) Reinstall the inverter reserve tank cap.

4. INSPECT INVERTER RESERVE TANK CAP
(a) Measure the valve opening pressure.

(1) Ifthere are water stains or foreign matter on the

O-Ring

O-ring, clean it with water and finger scouring.

=D (2) Check that the O-ring 1 is not deformed,
Rubber cracked, or swollen.
Packing (3) Apply coolant (for inverter) to the O-ring and
rubber packing before using a radiator cap
tester.

A145147EDT
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HV-556

P311 HYBRID VEHICLE CONTROL — COOLANT (for Inverter)

Reserve Tank Cap

Radiator Cap Tester

30° or more

N A110383E02

(4) When using the cap tester, tilt it more than 30
degrees.

(5) Pump the cap tester several times, and check

the maximum pressure®.
Pump speed:

1 pump per second
*: Even if the cap cannot maintain the
maximum pressure, it is not a defect.
Judgment criterion

ltem Specified Condition

15 to 44 kPa (0.15 to 0.45 kgf‘cm?
Standard value (for brand- ’
ndard value (for brand-new cap) 2.1 o 6.4 psi)

Minimum standard value (after using 2 .
cap) 12 kPa (0.12 kgf*cm®, 1.7 psi)

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

If the maximum pressure is less than the
minimum standard value, replace the inverter
reserve tank sub-assembly.
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HV-558 P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER

INVERTER WITH CONVERTER
COMPONENTS

AIR CLEANER CAP SUB-ASSEMBLY

AIR CLEANER CASE

AIR CLEANER INLET ASSEMBLY SUB-ASSEMBLY

[N*m (kgf*cm, ft.*Ibf) |: Specified torque

c

A143054E04
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P311 HYBRID VEHICLE CONTROL — INVERTER WITH CONVERTER

HV-559

NO. 2 ENGINE ROOM
SIDE LH COVER

8.0 (82, 71 in."Ibf)

HIGH VOLTAGE

[0 (102, 7)) o0z, 7))}

ASSEMBLY

[N*m (kgf‘cm, ft.*Ibf) |: Specified torque @ Non-reusable part

P

CONNECTOR COVER ASSEMBLY

GENERATOR CABLE
FUSE
o b E NO. 6 INVERTER BRACKET

INVERTER WITH CONVERTER

: i FRAME WIRE
INVERTER RESERVE TANK ! ;
SUB-ASSEMBLY '
/ AIR CONDITIONING
HARNESS ASSEMBLY

A14Z233E04
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P311 HYBRID VEHICLE CONTROL - HYBRID VEHICLE CONTROL ECU HV-569
HYBRID VEHICLE CONTROL ECU
COMPONENTS
WINDSHIELD WIPER ARM
AND BLADE ASSEMBLY RH popmAq
FRONT FENDER TO
COWL SIDE SEAL RH
®

COWL TOP VENTILATOR
LOUVER SUB-ASSEMBLY

WINDSHIELD WIPER ARM
AND BLADE ASSEMBLY LH

85 (867, 63
X4

fFRONT FENDER TO
COWL SIDE SEAL LH

WINDSHIELD WIPER
MOTOR AND LINK

COWL TOP PANEL
OUTER SUB-ASSEMBLY

HYBRID VEHICLE
CONTROL ECU

Fl

5.5 (56, 49 in."Ibf)

[N*m (kgf*cm, ft.*Ibf) |- Specified torque

ECU COVER

A143707E03
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HV-570

P311 HYBRID VEHICLE CONTROL - HYBRID VEHICLE CONTROL ECU

A148211EM
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REMOVAL

1.

10.

1.

REMOVE LUGGAGE TRIM SERVICE HOLE COVER
(See page HB-86)

DISCONNECT CABLE FROM NEGATIVE BATTERY
TERMINAL (See page HV-560)

REMOVE WINDSHIELD WIPER ARM AND BLADE
ASSEMBLY LH (See page WW-9)

REMOVE WINDSHIELD WIPER ARM AND BLADE
ASSEMBLY RH (See page WW-9)

REMOVE FRONT FENDER TO COWL SIDE SEAL LH
(See page WW-9)

REMOVE FRONT FENDER TO COWL SIDE SEAL RH
(See page WW-9)

REMOVE COWL TOP VENTILATOR LOUVER SUB-
ASSEMBLY (See page WW-10)

REMOVE WINDSHIELD WIPER MOTOR AND LINK
(See page WW-10)

SEPARATE BRAKE MASTER CYLINDER
RESERVOIR SUB-ASSY (See page ES-381)

REMOVE COWL TOP OUTER PANEL SUB-
ASSEMBLY (See page ES-403)

REMOVE HYBRID VEHICLE CONTROL ECU
(a) Remove the 3 nuts.

(b) Disconnect the 2 connectors and remove the hybrid
vehicle control ECU.

(1) Raise the 2 levers while pushing the locks on
the 2 levers, and disconnect the 2 connectors.
NOTICE:

After disconnecting the connectors, make
sure that dirt, water and other foreign
matter do not contact the connecting parts
of the connectors.

(2) Remove the hybrid vehicle control ECU.
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P311 HYBRID VEHICLE CONTROL — WATER PUMP WITH MOTOR HV-573

WATER PUMP WITH MOTOR
COMPONENTS

AIR CLEANER CAP SUB-ASSEMBLY

f@—"

AIR CLEANER FILTER ELEMENT 4%

5.0 (51, 44 in_*Ibf)

=

5.0 (51, 44 in.*Ibf)

AIR CLEANER CASE

AIR CLEANER INLET ASSEMBLY SUB-ASSEMBLY

[N*m (kgf*cm, ft.*Ibf) | Specified torque

c

A143054E04
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HV-574 P311 HYBRID VEHICLE CONTROL — WATER PUMP WITH MOTOR

8.0 (82, 71 in.*Ibf)

NO. 2 ENGINE ROOM

MOTER CABLE SIDE LH COVER

SENERATORICAREE CONNECTOR COVER ASSEMBLY

HIGH VOLTAGE FUSE

8.0 (82, 71 in."Ibf)

4.0 (41, 35 in."1bf)

NO. 6 INVERTER BRACKET

INVERTER WITH
CONVERTER
ASSEMBLY
| o &7
J: 5%!_ I, [ m
RSN
& NO.2INVERTER | |
INVERTER BRACKET oo
‘ RESERVE TANK @ | A
4  SUB-ASSEMBLY ;
@ |
! : FRAME WIRE

10 (102, 7

AIR CONDITIONING
Z4 HARNESS ASSEMBLY

\
i

| WATER HOSE

10 (102, 7

WATER PUMP WITH MOTOR
AND BRACKET ASSEMBLY ,9‘\

Y /‘J/-JI L[ﬁ

|N*m (kgf*cm, ft.*lbf)]: Specified torque @® Non-reusable part

P A14Z234E04
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HV-576 P311 HYBRID VEHICLE CONTROL — SUB RADIATOR

SUB RADIATOR
COMPONENTS

7.0 (71, 62 in."Ibf) RADIATOR SUPPORT i

5.0 (51, 44 in.*Ibf)

HOOD LOCK ASSEMBLY

AIR CLEANER INLET ASSEMBLY

HORN CONNECTOR

|5.0 (51,44 in.‘lbf)I

_

7.5 (77, 66 in."Ibf)

RADIATOR ASSEMBLY

FRONT BUMPER ENERGY ABSORBER

FRONT BUMPER ASSEMBLY

[N*m (kgf*cm, ft.*Ibf) |: Specified torque

T A143058E01
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P311 HYBRID VEHICLE CONTROL — SUB RADIATOR

HV-577
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REMOVAL

1.
Ll

DRAIN COOLANT (for Inverter) (See page HV-556)

REMOVE AIR CLEANER INLET ASSEMBLY (See
page EM-90)

REMOVE FRONT BUMPER ASSEMBLY (See page
ET-3)

REMOVE FRONT BUMPER ENERGY ABSORBER
(See page ET-6)

REMOVE RADIATOR SUPPORT UPPER (See page
CO-23)

REMOVE RADIATOR ASSEMBLY
(a) Remove the 2 clips and disconnect the 2 water
hoses.

(b) Remove the 6 bolts and radiator assembly.

INSTALLATION

1.

INSTALL RADIATOR ASSEMBLY

(a) Install the radiator assembly with 2 bolts A.
Torque: 5.0 N*m (51 kgf*cm, 44 in.*1bf)

(b) Install the radiator assembly with 4 bolts B.
Torque: 9.0 N*m (92 kgf*cm, 80 in.*Ibf)
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HV-578

P311 HYBRID VEHICLE CONTROL - SUB RADIATOR

https://cardiagn.com/hybrid-vehicle-control-camry-hybrid-07/

(c) Connect the 2 water hoses with the 2 clips.

INSTALL RADIATOR SUPPORT UPPER (See page
C0-29)

INSTALL AIR CLEANER INLET ASSEMBLY (See page
EM-113)

ADD COOLANT (for Inverter) (See page HV-556)

INSPECT FOR COOLANT LEAK (for Inverter) (See
page HV-555)

INSTALL FRONT BUMPER ENERGY ABSORBER
(See page ET-7)

INSTALL FRONT BUMPER ASSEMBLY (See page ET-
9)
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P311 HYBRID VEHICLE CONTROL - FRAME WIRE HV-579
COMPONENTS
REAR SEAT HEADREST ASSEMBLY
REAR CENTER SEAT HEADREST ASSEMBLY
[18 (184, 13)|
[18 (184, 13)]

SEPARATE TYPE REAR SEATBACK ASSEMBLY RH

SEPARATE TYPE REAR SEATBACK ASSEMBLY LH

REAR SEAT CUSHION ASSEMBLY

N*m (kgf*cm, ft.*Ibf) |: Specified torque

P A148935E01
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HV-580 P311 HYBRID VEHICLE CONTROL — FRAME WIRE

FRONT LUGGAGE COMPARTMENT TRIM COVER

INTERLOCK BUTTON

8.0 (82, 71 in."1bf)

UPPER BATTERY CARRIER SUB-ASSEMBLY

BATTERY SHIELD CONTACT

9.0 (92, 80 in.*Ibf)

V.

FRAME WIRE

[N*m (kgf*cm, ft.*Ibf) |: Specified torque

& TERMINAL BLACK COVER

P A14T041ED0T
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P311 HYBRID VEHICLE CONTROL — FRAME WIRE HV-581

FRAME WIRE

8.4 (85, 74 in."Ibf)

8.4 (85, 74 in *Ibf)

N y S

o | MWJRE HARNESS
i : P CLAMP BRACKET

? o |

@ CLIP ®cCLP

|N*m (kgf*cm, ft.*Ibf) |: Specified torque @ Non-reusable part

P A14Z236E03
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P311 HYBRID VEHICLE CONTROL — ACCELERATOR PEDAL ROD HV-589

ACCELERATOR PEDAL ROD
COMPONENTS

5.4 (55, 48 in_*1bf)

[N*m (kgf*cm, ft.*Ibf) |: Specified torque

T A135845E01
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P311 HYBRID VEHICLE CONTROL — ACCELERATOR PEDAL ROD
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REMOVAL

1. REMOVE ACCELERATOR PEDAL ROD
(a) Disconnect the accelerator pedal position sensor
connector.
(b) Remove the 2 bolts and accelerator pedal rod.

598/600



01.06.2021

P311 HYBRID VEHICLE CONTROL - FRONT CIRCUIT BREAKER SENSOR

P311+HYBRID+VEHICLE+CONTROL - Auto Service Repair Manuals and Wiring Diagrams

HV-591

FRONT CIRCUIT BREAKER SENSOR
COMPONENTS

AIR CLEANER CAP SUB-ASSEMBLY

f@—"

AIR CLEANER FILTER ELEMENT 4%

5.0 (51, 44 in_*Ibf)

=

5.0 (51, 44 in.*Ibf)

AIR CLEANER CASE

AIR CLEANER INLET ASSEMBLY SUB-ASSEMBLY

[N*m (kgf*cm, ft.*Ibf) | Specified torque

c

A143054E04
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HV-592 P311 HYBRID VEHICLE CONTROL — FRONT CIRCUIT BREAKER SENSOR

NO. 2 ENGINE ROOM
SIDE LH COVER

8.0 (82, 71 in."Ibf)

CONNECTOR COVER ASSEMBLY

HIGH VOLTAGE FUSE

INVERTER WITH
CONVERTER
ASSEMBLY

12 (122, 9

NO. 1 CIRCUIT
BREAKER SENSOR

INVERTER RESERVE TANK

SUB-ASSEMBLY

FRAME WIRE

AIR CONDITIONING
HARNESS ASSEMBLY

W) -

|N*m (kgf*cm, ft.*Ibf) |: Specified torque @ Non-reusable part

P A142235E03
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