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ENGINE
HOW TO PROCEED WITH TROUBLESHOOTING

When using hand—held tester, troubleshoot in accordance with the procedure on the following pages.

DI31H-03

Titles inside /__7/ are titles of pages in
this manual, with the page number indicated
in the bottom portion. See the indicated

//Customer Problem Analysis P. DI-1 // pages for detailed explanations.

G/ehicle Brought to Worksho@

—

2 /Connect hand-held tester to DLC3. P. DI-4 /
/If display indicates a communication fault in tool, inspect DLC3. P. DI-4 /
3 / Check Diagnostic Trouble Code and Freezed Frame Data (Pre—check) /
/ Record or Print DTC and Freezed Frame Data P. DI-4 /
4 / Clear DTC and Freezed Frame Data P. DI-4 //
i
S // Visual Inspection //
<L
6 // Setting Check (Test) Mode Diagnosis P. DI-4 //
<
7 Problem Symptom Confirmation
If engine does not start, perform steps 10 and 12 first
Malfunction @ Malfunction does not occur.
occurs. 8 // Symptom Simulation P.IN-10 //
9 // DTC check P. DI-1 /
Normal JL JL Malfunction code.
10 // Basic Inspection P. DI-1 // 11 // DTC Chart P.DI-14 //
12 // Problem Symptom Table P.DI-19 //ﬂ
L L
14// Parts Inspection // 13// Circuit Inspection P. DI-22 //
41
15// Check for Intermittent Problems P. DI-4 //
——— [
Identification of Problem < <

16 // Adjustment, Repair //

17 Confirmation Test
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When not using hand—held tester, troubleshoot in accordance with the procedure on the following pages.

G/ehicle Brought to Worksho@

Titles inside /7 are titles of pages in
this manual, with the page number indicated
in the bottom portion. See the indicated

/ Customer Problem Analysis

pages for detailed explanations.

/ P.DI-3

y
y

<

2 ﬂ Check and clear Diagnostic Trouble Code (Prec—heck) //

P.DI-4

/

<

3 Problem Symptom Confirmation

Malfunction occurs.

i

@ Malfunction does not occur.

Symptom Simulation //

P. IN-10 7/

L

/ Diagnostic Trouble Code Check

y
]

/ P. DI-4
Normal code JL JL  Malfunction code.
Basic Inspection 7 Diagnostic Trouble Code Chart
/ / / /
/ _ P. DI-4 / / P. DI-14 /
L Problem Symptoms Table //
P. DI-19 //
10 & .
L Circuit Inspection //
P. DI-22

// 11

9 // Parts |nspect|on // ﬂ |_

Identification of Problem

12 // Adjustment, Repair  //

L

Confirmation Test

L

13

> / Check for Intermittent Problem //

/ P.DI-4 !
¢ ]
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CUSTOMER PROBLEM ANALYSIS CHECK

ENGINE CONTROL SYSTEM Check Sheet inspectors
Customer’s Name Model and Model
Year
Driver’s Name Frame No.
Date Vehicle .
Brought in Engine Model
. . km
License No. Odometer Reading miles
O EQ?E’}?&'“S O Engine does not crank O Noinitial combustion O No complete combustion
0O Difficult to O Engine cranks slowly
Start O other
g O Poor Idlin O Incorrectfirstidle O Idling rpm is abnormal 0O High ( rpm) OLow ( rpm)
%_ 9 O Roughidling O Other
£
& | 8Poor [ Hesitation O Back fire O Muffler explosion (after—fire) 0O Surging
£ Driveability | 1 knocking O Other
'§ O Soon after starting O After accelerator pedal depressed
& [ OEngineStall | O After accelerator pedal released [ During A/C operation
[ Shifting from N to D 0O Other
[ Others
Dates Problem
Occurred
Problem Frequency O Constant [ Sometimes ( times per day/month) O Once only
O Other
Weather O Fine O Cloudy O Rainy O Snowy O various/Other
co Qutdoor O Hot O warm O Cool [ Cold (approx. °F/ °C)
gL Temperature -
£0o
%8 Place O Highway 0O Suburbs O Inner city O Upnill 0O Downhill
2 g [ Rough road O Other
'.E -—
§'§ Engine Temp. O Cold O warming up O After warming up O Any temp. O Other
o
0O starting O Just after starting ( min.) O dling O Racing
Engine Operation | O Driving O Constantspeed O Acceleration O Deceleration
O A/C switch ON/OFF O Other
Condition of Malfunction indicator Lamp [0 Remains on [0 Sometimes lights up O Does not light up
Normal Mode O Normal [ Malfunction code(s) (code )
Diagnostic Trouble (Precheck) O Freezed frame data ( )
Codelnspection 0 =
Normal Malfunction code(s) (code )
CheckMode [ Freezed frame data ( )
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Hand—Held Tester

RHD

A09638

DI69G-01

PRE-CHECK
1. DIAGNOSIS SYSTEM
(a) Description

When troubleshooting Multiplex OBD (M—OBD) ve-
hicles, the only difference from the usual trouble-
shooting procedure is that you connect the vehicle
to the hand-held tester, and read off various data
output from the vehicle’s engine ECU.

The vehicle’s on—board computer lights up the
check engine warning light on the instrument panel
when the computer detects a malfunction in the
computer itself or in drive system components. In
addition to the check engine warning light lighting
up when a malfunction is detected, the applicable
diagnostic trouble codes are recorded in the engine
ECU memory. (See page DI-14)

If the malfunction has been repaired, the check engine warning
light goes off automatically but the diagnostic trouble codes re-
main recorded in the engine ECU memory.

To check the diagnostic trouble codes, connect the
hand—held tester to Data Link Connector 3 (DLC3)
on the vehicle or read the number of blinks of the
check engine warning light when TC and CG termi-
nals on the DLC3 are connected. The hand—held
tester also enables you to erase the diagnostic
trouble codes and activate the several actuators
and check freeze frame date and various forms of
engine data. (For operating instructions, see the
hand—held tester instruction book.)

The diagnosis system operates in normal mode
during normal vehicle use. It also has a check (test)
mode for technicians to simulate malfunction symp-
toms and troubleshoot. Some diagnostic trouble
codes use 2 trip detection logic* to prevent erro-
neous detection and ensure thorough malfunction
detection. By switching the engine ECU to check
(test) mode using hand—held tester when trouble-
shooting, the technician can cause the check en-
gine warning light to light up for a malfunction that
is only detected once or momentarily. (hand-held
tester only) (See page DI-14)
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il dfa slo 78]

[shohzdansie

. *2 trip detection logic:
When a logic malfunction is first detected, the mal-
function is temporarily stored in the engine ECU
memory.
If the same malfunction is detected again during the second
drive test, this second detection causes the check engine warn-
ing light to light up. The 2 trip repeats the same mode a 2nd
time. (However, the ignition switch must be turned OFF be-
tween the 1st trip and 2nd trip).
. Freeze frame data:
Freeze frame data records the engine condition
when malfunction is detected. Because freeze
frame data records the engine conditions (fuel sys-
tem, calculator load, engine coolant temperature,
fuel trim, engine speed, vehicle speed, etc.) when
the malfunction is detected. When troubleshooting,
it is useful for determining whether the vehicle was
running or stopped, the engine was warmed up or
not, the air—fuel ratio was lean or rich, etc. at the
time of the malfunction.
(b) Check the DLC3.
The vehicle’s engine ECU uses ISO 14230 for commu-
nication. The terminal arrangement of the DLC3 complies
with SAE J1962 and matches the ISO 14230 format.

Wil
DLC3
A04550
Terminal No. Connection/Voltage or Resistance Condition
7 Bus @ Line/Pulse generation Duringtransmission
4 Chassis Ground <> Body Ground/1 Q or less Always
16 Battery Positive <> Body Ground/9 — 14 V Always

HINT:
If your display shows UNABLE TO CONNECT TO VEHICLE
when you have connected the cable of the hand—held tester to
the DLCS, turned the ignition switch ON and operated the
hand-held tester, there is a problem on the vehicle side or tool
side.

(1) If communication is normal when the tool is con-
nected to another vehicle, inspect the DLC3 on the
original vehicle.

(2) If communication is still not possible when the tool
is connected to another vehicle, the problem is
probably in the tool itself, so consult the Service De-
partment listed in the tool’s instruction manual.
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CG
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11/2/3]4/5/6/7/8]

119}10}11}12@1@14}15}16%[

DLC3 TC

A04550

2. INSPECT DIAGNOSIS (Normal Mode)
(@) Check the check engine warning light.

(1) The check engine warning light comes on when the
ignition switch is turned ON and the engine is not
running.

HINT:
If the check engine warning light does not light up, troubleshoot
the combination meter.

(2) when the engine is started, the check engine warn-
ing light should go off. If the lamp remains on, the
diagnosis system has detected a malfunction or ab-
normality in the system.

(b) Check the DTC using hand—-held tester.

NOTICE:

When the diagnosis system is switched from the normal
mode to the check (test) mode, it erases all DTCs and
freezed frame data recorded in the normal mode. So before
switching modes, always check the DTCs and freezed
frame data, and note them down.

(1) Prepare the hand—held tester.

(2) Connect the hand-held tester to the DLC3.

(8) Turn the ignition switch ON and switch the hand—
held tester main switch ON.

(4) Use the hand—held tester to check the DTCs and
freezed frame data, note them down. (for operating
instructions, see the hand—held tester’s instruction
book.)

(5) Confirm the details of the DTCs.

(c) Check the DTC not using hand—held tester.
(1)  Turn the ignition switch ON.
(2) Using SST, connect between terminals 13 (TC) and
4 (CG) of the DLCS.
SST 09843-18040
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(3) Read the DTC from the check engine warning light.
Normal As an example, the blinking patterns for codes; nor-
mal, 12 and 31 are as shown in the illustration.
0.25 sec. HINT:

ON ON ON ON

OFF OFF OFF

0.25 sec.
0.5 sec. 1.5 sec. 12and 31
4.5 sec. P 4.5 sec.
25 B
ON sec.
- OFF
0.5 sec. Repeat
AL‘ One Cycle
Start
Fl0294
BRoSS A08718
Flashing
ON
OFF
—|

0.13 Seconds

FI3605

If a DTC is not output, check the diagnostic connector (DLC3)
circuit (See page DI-111).
(4) Check the details of the malfunction using the DTC
chart on page DI-14.
(5) After completing the check, disconnect terminals 13
(TC) and 4 (CG) and turn off the display.
HINT:
In the event of 2 or more malfunction codes, the indication will
begin from the smaller numbered code to the larger in order.
NOTICE:
When simulating symptoms without a hand-held tester to
check the DTCs, use the normal mode. For code on the
DTCs chart subject to 2 trip detection logic”, turn the igni-
tion switch OFF after the symptom is simulated the first
time. Then repeat the simulation process again. When the
problem has been simulated twice, the check engine warn-
ing light lights up and the DTCs are recorded in the engine
ECU.
3. INSPECT DIAGNOSIS (Check (Test) Mode)
Hand-held tester only:
Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check (test) mode.
(a) Check the DTC.
(1) Initial conditions.
. Battery positive voltage 11 V or more
. Throttle valve fully closed
. Transmission in neutral position
A/C switched OFF.
) Turn the ignition switch OFF.
) Prepare the hand-held tester.
(4) Connect the hand-held tester to the DLC3.
) Turnthe ignition switch ON and push the hand-held
tester main switch ON.

(6) Switch the hand—held tester from the normal mode
to the check (test) mode. (Check that the check en-
gine warning light flashes.)

(7) Start the engine. (The check engine warning light
goes out after the engine start.)

(8) Simulate the conditions of the malfunction de-
scribed by the customer.

NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.
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Interface Box

Vehicle Harness

|

S5colly

00
00

L6

Break—Out—Box

N09348

(9) After simulating the malfunction conditions, use the
hand—-held tester diagnosis selector to check the
DTCs and freezed frame data, etc.
HINT:
Take care not to turn the ignition switch OFF. Turning the ignition
switch OFF switches the diagnosis system from the check (test)
mode to the normal mode, so all diagnostic codes, etc. are
erased.
(10) After checking the DTCs, inspect the applicable cir-
cuit.
(b) Clear the DTC.
The following actions will erase the DTCs and freezed
frame data.

e Operating the hand—held tester to erase the
codes. (See the hand-held tester’s instruc-
tion book for operating instructions.)

. Disconnecting the battery terminals or ECD
fuse.

NOTICE:

If the hand-held tester switches the engine ECU from the
normal mode to the check (test) mode or vice—versa, or if
the ignition switch is turned from ON to ACC or OFF during
the check (test) mode, the DTCs and freezed frame data will
be erased.

() Measure the engine ECU terminal values using break—
out box and hand-held tester.
(1) Hook up the break—out—box and hand-held tester
to the vehicle.
(2) Read the engine ECU input/output values by follow-
ing the prompts on the tester screen.
HINT:
Hand-held tester has a "Snapshot” function.
This records the measured values and is effective in the diagno-
sis of intermittent problems.
Please refer to the hand-held tester/break—out—box operator’s
manual for further details.
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4. FAIL-SAFE CHART
If any of the following codes is recorded, the engine ECU enters fail-safe mode.

DTC No. Fail-SafeOperation Fail-Safe Deactivation Conditions
12 Out put limit Return to normal condition
15 Out put limit +B OFF

Accelerator pedal closed position SW ON :
Accelerator pedal position is fixed at 0 %
19(1) . +B OFF
Accelerator pedal closed position SW OFF :

Out put limited accelerator pedal position

Accelerator pedal closed position SW ON :

Accelerator pedal position is fixed at 0 %
19 (2) Accelerator pedal closed position SW OFF :
Out put limited accelerator pedal position

Out put limit +B OFF

When the idle SW is faulty.
Accelerator pedal closed position SW ON:
Accelerator pedal position is fixed at 0 % | +B OFF
19 (3) Accelerator pedal closed position SW OFF:
Out put limited accelerator pedal position

When the idle SW is okay.

+B OFF

Out put limited accelerator pedal position +BOFF
19 (4) QOut put limit +B OFF
22 Engine coolant temp. is fixed at 107°C (224.6°F) Return to normal condition
24 Intake air temp. is fixed at 90°C (194.0°F) Return to normal condition
32 Compensation value is set at fixed value Return to normal condition
35 Turbo pressure is set at fixed value Return to normal condition
39 Fuel temp. is fixed at 40°C (104.0°F) Return to normal condition
42 Vehicle speed is fixed at 0 km/h (0 mph) Vehicle speed > 0 km/h (0 mph)
49 QOut put limit +B OFF
78 (1) Fuel cut +B OFF
78 (3) Out put limit +B OFF
Fuel cut
97 IG OFF—ON or Starter ON
Qut put limit

5. CHECK FOR INTERMITTENT PROBLEMS

Hand-held tester only:

By putting the vehicle’s engine ECU in the check (test) mode, 1 trip detection logic is possible instead of 2
trip detection logic and sensitivity to detect open circuits is increased. This makes it easier to detect intermit-
tent problems.

(@) Clearthe DTC (See step 3).

(b) Set the check (test) mode (See step 3).

(c) Perform a simulation test (See page IN-10).

(d) Check the connector and terminal (See page IN-20).

(e) Handle the connector (See page IN-20).

6. BASIC INSPECTION

When the malfunction code is not confirmed in the DTC check, troubleshooting should be carried out in order
for all possible circuits to be considered as the cases of the problems.

In many cases, by carrying out the basic engine check shown in the following flow chart, the location causing
the problem can be found quickly and efficiently. Therefore, use of this check is essential in engine trouble-
shooting.

~—
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1 Is battery positive voltage 11 V or more when engine is stopped?

NO> Charge or replace battery.

YES

2 |lIs engine cranked?

DI-19.

NO> Proceed to problem symptoms table on page

YES

3 [ Check air filter (See page EM-1).

NG> Repair or replace.

@

4 | Check fuel quality.

CHECK:
»  Check that use only diesel fuel.
»  Check that the fuel does not contain any impurity.

NG> Replace fuel.
OK \

5 [Check engine oil (See page LU-1).

NG> Add or replace.
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OK

G

6 [Check coolant (See page CO-1).

NG> Replace coolant.

(o)

G

7 [ Check diagnostic connector (DLC3) circuit (See page DI-111).

NG> Repair or replace.

(o)

2

8 | Check vacuum pump (See page EC-3).

NG> Repair or replace.

OK

G

Proceed to problem symptoms table on page DI-19.
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Hand—-Held Tester

7. REFERENCE VALUE OF ENGINE ECU DATA
NOTICE:

The values given below for "Normal Condition” are repre-
sentative values, so a vehicle may still be normal even if its
values differ from those listed here. So do not decide
whether a part is faulty or not solely according to the ”"Nor-
mal Condition” here.

HINT:

Engine engine ECU data can be monitored by hand—held tes-
ter.
(a)
(b)

Connect the hand-held tester to the DLC3.

Monitor engine ECU data by following the prompts on the
tester screen.

Please refer to the hand-held tester operator’s manual
for further detail.

Y A09638
(c) Reference Value
Iltem InspectionCondition Reference Value

Engine atidling* 3—10 mm3/st

INJECTION VOLUME Engine racing at 2,000 rpm* 3—10 mm3/st
Engine racing at 3,000 rpom* 5—12 mm3/st
Engine atidling* -0.5-1.5°CA

INJECTION TIMING Engine racing at 2,000 rpm* 1-3°CA
Engine racing at 3,000 rpom* 2-4°CA

ENGINE SPD RPM kept stable (Comparison with tachometer) No great changes
Engine atidling* 87 -107 kPa
PIM Engine racing at 2,000 rpm* 80— 100 kPa
Engine racing at 3,000 rpom* 95 -125 kPa
AGCELE POSITION Accelerator pedal fully closed 0-20%
Accelerator pedal fully opened 80—-100 %
IDL SIG Accelerator pedal full closed 700 - 800 rpm
STARTER SIG During cranking ON
A/C CUT SIG A/C switch OFF ON
EGR SYSTEM Idling ON
PS OIL PRESS SW Power steering oil pressure switch signal Turn steering wheel: ON
ACCEL CLOSE SW Accelerator pedal fully closed ON
AFM Air Flow Rate Through Air Flow Meter 3-7g/sec
COMN RAIL PRESS Engine atidling* 27 — 37 Mpa
M — INJ/PILOT ON Engine atidling® 500 — 1000 ps
M — INJ/PILOT OFF Engine atidling* Ous
PILOT —INJ Engine atidling* 430 - 530 us
PUMP VCM ANGLE Engine atidling® 70-90°CA
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HINT:
*: All accessories and A/C are switched OFF.
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DIAGNOSTIC TROUBLE CODE CHART

HINT:

Parameters listed in the chart may not be exactly the same as you reading due to the type of instrument or
other factors.

If a malfunction code is displayed during the DTC check in check (test) mode, check the circuit for the codes
listed in the table below. For details of each code, turn to the page referred to under the "See page” for the

ENGINE

DI31K-03

respective "DTC No.” in the DTC chart.

*1
DTC No. ' Checl.< Engine 2
Detection Item Trouble Area Warning Light
(See page) Memory
(NormalMode/
Test Mode)
* Open or short in camshaft position sensor circuit
12 Engine speed Sensor Circuit * Camshaft position sensor ON/ON o
(DI-22) Malfunction (TDC or G1 circuit) e Camshafttiming pulley
* Engine ECU
« Open or short in crankshaft position sensor circuit
13 Engine speed Sensor Circuit « Crankshaft position sensor ON/ON o
(DI-24) Malfunction (NE circuit) « Crankshaft timing pulley
¢ Engine ECU
* Open or short in throttle control motor circuit
15 Throttle Control Motor Circuit « Throttle control motor ON/ON o
(DI-26) Malfunction « Throttle valve
* Engine ECU
19.(1) Accelerator Pedal Position Sen- | « Open or short in accelerator pedal position sensor circuit
(DI-29) sor Circuit Malfunction (Open/ « Accelerator pedal position sensor ON/ON O
Short) * Engine ECU
192) Accelerator Pedal Position Sen- | « Open or short in accelerator pedal position sensor circuit
(DI-35) sor Circuit Malfunction (IDL  Accelerator pedal position sensor ON/ON O
Switch/Range) * Engine ECU
193) Accelerator Pedal Closed Posi- * Open in accelerator pedal closed position switch circuit
(DI-40) tion Switch Circuit Malfunction  Accelerator pedal closed position switch ON/ON O
(Short) * Engine ECU
19 (4) Accelerator Pedal Closed Posi- « Short in accelerator pedal closed position switch circuit
(DI-40) tion Switch Circuit Malfunction  Accelerator pedal closed position switch ON/ON O
(Open) ¢ Engine ECU
20 Water Temp. Sensor Gircuit Mal- * Open or short in water temp. sensor circuit
. » Water temp. sensor ON/ON O
(DI-42) function )
* Engine ECU
iJe hort in intake air t . ircuit
24 (1) Intake Air Temp. Sensor Circuit | i)e: or.st Ortin Intake air temp. sensor cireul OFE/ON o
« Intake air temp. sensor
(DI-47) Malfunction ) P
¢ Engine ECU
» Open or short in atmospheric temp. sensor circuit
24 (2) Atmospheric Temp. Sensor Cir- P o P .p . .
) ) * Atmospheric air temp. sensor (built into air flow meter) OFF/ON O
(DI-52) cuitMalfunction .
¢ Engine ECU
31 ¢ Open or short in air flow meter circuit
(DI-57) Air Flow Circuit Malfunction « Air flow meter ON/ON @)
¢ Engine ECU
) . ) » Open or short in injector correction resistance cuicuit
32 Injector Correction Resistance Iniect ’ ist OFF/ON o
« Injector correction resistance
(DI-62) | Malfunction Jec
* Engine ECU
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* Open or short in turbo pressure sensor circuit
e Turbo pressure sensor
35 Turbo Pressure Sensor Circuit * Open or short in VSV for turbo pressure sensor circuit
(DI-64) Malfunction * VSV for turbo pressure sensor
* Vacuum hose disconnected or blocked
* Engine ECU

ON/ON O

* Open or short in fuel temp. sensor circuit
 Fuel pressure sensor ON/ON O
* Engine ECU

39 Fuel Temp. Sensor Circuit Mal-
(DI-71) function

* Open or short in vehicle speed sensor circuit
42 Vehicle Speed Sensor Signal « Vehicle speed sensor

(DI-76) CircuitMalfunction e Combinationmeter

¢ Engine ECU

ON/ON O

* Open or short in fuel pressure sensor circiut for common rail
 Fuel pressure sensor for common rail ON/ON @)
* Engine ECU

49 Pressure Sensor Circuit Mal-
(DI-78) function

* Open or short in EDU circuit

«EDU

* Open or short in injector circuit

* Injector

78(1) Fuel pump Circuit Malfunction * Open or short in common rail pressure sensor circuit
. ON/ON O
(DI-80) (FuelLeakage) e Common rail pressure sensor

* Fuel line between supply pump and common rail
* Fuel line between common rail and injector

* Pressure limiter

* Engine ECU

Fuel pump Circuit Malfunction «Open or short in SCV circuit
78(2)(3) (Open Circuit) «SCV

(DI1-85) Fuel pump Circuit Malfunction * Supply pump

(Over Force Feed) * Engine ECU

ON/ON O

* Open or short in EDU circuit
«EDU

97 *Open or short in SCV circit
EDU Circuit Malfunction P ON/ON O
(DI-89) *SCV

* Injector

* Eghie ecu.

* Open or short in engine immobilizer system circuit
« Transponder key amplifier

 Transponder key computer OFF/ON O
» Transponder key coil
* Engine ECU

*1: ?ON” displayed in the diagnosis mode column indicates that the check engine warning light is lighted up
when a malfunction is detected.

*2:7(0” in the memory column indicates that a DTC code is recorded in the engine ECU memory when a mal-
function occurs. Accordingly, output of diagnostic results in the normal or test mode is done with the ignition
switch ON.

*3: See Pub. No. RMB98E BE section.

*3 Engine Immobilizer System Mal-
99 function
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PARTS LOCATION

DI31L-03

Engine ECU (LHD)

DLC3 (RHD)
Accelerator Pedal Position Sensor (RHD)
EDU (LHD)
Camshaft Position Sensor
Glow Plug

Fuel Pressure Sensor
Supply Pump f

Crankshaft Position Sensg Sh NH"'
| SA ) %
I
S [

r ‘ ) > =7 \i@ﬁ |

Q7 e

4 \\\:::;

SN\

| EGR Valve

: ~ Water Temp. Sensor
) Diesel Throttle —

EGR Cut VSV

Intake A: r Te‘mE Ser@

Turbo Pressure Sensor

Fuel Temp. Sensor

SCV (Pump 2)

SCV (Pump 1)

Injector
Engine ECU (RHD)

Accelerator Pedal
Position Sensor (LHD)

EDU (RHD)
DLC3 (LHD)

rd
Air Flow Meter

(built into THAF)
E-VRYV for EGR

EFI main Relay
(Marking: EFI)

EF| Fuse

\
Starter Relay

A09729
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S O C DI31M-03
Engine ECU Terminals
rE—l FE—I
ol[8][7]l6][5][4][3] [2][1][7][ells][4][3] [2]1 ols[7] [6]5]4[3[2]1]7]6] [5]4][3]2]1
2120[19[1817[16[1514[1312[1110|[16[15[1413[12/11]10| 9| 8 non8[7nens141312(1110[151413[12(1110|9|8
31302 82 625242322 322 (21201918(17 2827262524123 [221R20|R221R0[1918| [17]16
— I— —
Y A09639
Symbols (Terminal No.) Wiring Color Condition STD Voltage (V)
BATT (E9-2) — E1 (E6-22) B-Y -BR Always 9-14
+B (E9-1) — E1 (E6-22) B-R-BR IG switch ON 9-14
VC (E7-21) — E2 (E7-20) R-L IG switch ON 45-55
VCC (E8-8) — E2C (E8-27) R-BR IG switch ON 45-55
Accelerator pedal fully closed 06-1.3
VA (E8-19) — E2C (E8-27) L-B-BR
Accelerator pedal fully opened 28-45
Accelerator pedal fully closed 0.6-1.3
VAS (E8-28) — E2C (E8-27) L-BR
Accelerator pedal fully opened 28-45
Accelerator pedal fully closed 9-14
IDL (E8—18) — E2C (E8-27) G-R-BR
Accelerator pedal fully opened 0-3
Accelerator pedal fully closed 9-14
PDL (E8-9) - E1 (E6-22) B-BR
Accelerator pedal fully opened 0-3
PCR (E7-2) — E2 (E7—-20) G-W-L IG switch ON 1.0-4.0
THAF (E7-13) — E2 (E7—-20) L-O-L Atmospherictemp 0.5-3.8
Apply vacuum 40 kPa (300 mmHg, 11.8in.Hg) 1.0-1.8
PIM (E7-16) — E2 (E7-20) LG-L
Apply vacuum 135 kPa (1,000 mmHg, 39.4 in.Hg) 2.3-3.2
THA (E7-22) — E2 (E7-20) B-Y-L Idling, air intake temp. 0°C (32°F) to 60°C (140°F) 0.2-3.8
THW (E7-14) — E2 (E7-20) W-L Idling, engine coolant temp. 60°C (140°F) to 120°C (248°F) 0.1-1.5
THF (E7-24) — E2 (E7-20) Y-R-L IG switch ON (at engine cold) 0.5-3.8
VG (E7-19) - EVG (E7-11) V-GR-L Idling, A/C switch OFF 0.5-3.0
IGSW (E9-9) — E1 (E6-22) B-BR IG switch ON 9-14
STA (E8-6) — E1 (E6-22) B-W -BR Cranking 6.0 or more
NE+ (E6-17) — NE— (E6-28) L-B-W Idli Pulsegeneration
—17) — NE— (E6- -B- in
* 9 (See page DI-24)
G+ (E6-16) — G (E6-27) B—W Idl Pulsegeneration
—16) — G— (E6- - in
* 9 (See page DI-22)
SP1 (E8-22) - E1 (E6-22) G-BR IG switch ON, Rotate driving wheel slowly Pulse generation
IG switch ON 9-14
EGR (E6 - 5) — EO1 (E6-21) W -BR Pulse generation
EGR ON
(See page DI-97)
VSV for atmospheric pressure leaning OFF 9-14
PA (E7—-17) — EO1 (E6-21) W -BR
VSV for atmospheric pressure leaning ON 0-3
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#1 (E6-4) — EO1 (E6-21) L-BR
#2 (E6-14) - EO1 (E6-21) L-B-BR \diing Pulsegeneration
i

#3 (E6-3) —EO01 (E6-21) L-R-BR (See page DI-89)
#4 (E6-15) — EO1 (E6-21) L-W-BR
INJF (E6-18) — EO1 (E6-22) Y-G -BR Idling Pulse generation
MREL (E9-7) — EO1 (E6-21) B-O-BR IG switch ON 9-14

A/C switch ON (at idling) 0-15
AC1 (E8-24) - E1 (E6-22) L-B-BR

A/C switch OFF 9-14
TAC (E8-10) — E1 (E6-22) B-BR Idling Pulsegeneration
SREL (E9-16) — EO1 (E6-21) G-R-BR IG switch ON 9-14

Check engine warning light lights up 0-3
W (E9-12) - E1 (E6-22) Y-B-BR

Except check engine warning light lights up 9-14

Glow indicator light lights up 0-3
GIND (E9-3) - E1 (E6-22) R-W -BR

Except glow indicator light lights up 9-14

IG switch ON 9-14
ACT (E8-13) —E1 (E6-22) P-BR At A/C cut controlled (Driving below 30 km/h, accelerator pedal 0-3

fully opened for 5 sec.)
THWO (E9-6) — E1 (E6-22) Y-G-BR  |IG switch ON Pulsegeneration

—6) — —. -G - switc|
(See page DI-107)

LU+A (E6-20) - E1 (E6-22) P-BR 1G switch ON Pulse generation
LU-A (E6-30) — E1 (E6-22) P-L-BR 1G switch ON Pulse generation
LU+B (E6-19) - E1 (E6-22) P-B - BR 1G switch ON Pulse generation
LU-B (E6-29) — E1 (E6-22) L-O-BR 1G switch ON Pulse generation
TC (E9-18) — E1 (E6-22) R-BR IG switch ON 9-14

IG switch ON 0-3
EGRC (E6-1) — E1 (E6-22) B-Y -BR

Maintain engine speed at 1500 rpm after warming up 9-14
SIL (E9-19) - E1 (E6-22) W -BR Connect hand-held tester to DLC3 Pulse generation
IMI (E9—-14) — E1 (E6-22) B-BR Idling Pulsegeneration
IMO (E9-21) — E1 (E6-22) B-W -BR A few sec. after engine staring Pulsegeneration
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PROBLEM SYMPTOMS TABLE

When the malfunction code is not confirmed the DTC check and the problem still can not be confirmed in
the basic inspection, then proceed to this step and perform troubleshooting according to the numbered order
given in the table below.

DI31N-03

Symptom Suspect Area See page

1. Starter ST-6

Does not crank (Difficult to start) 2. Starterrelay ST-14
3. Watertemp. sensor ED-10

1. STA signal circuit DI-115

2. Injector FU-4

3. Fuelfilter FU-1

Cold engine (Difficult to start) 4. Engine ECU ED-20
5. Supply pump FU-13

6. Fuel pressure sensor ED-13

7. Dieselthrotile ED-5

1. STA signal circuit DI-115

2. Injector FU-4

3. Fuelfilter FU-1

Hot engine (Difficult to start) 4. Conl1preSS|on EM-2
5. Engine ECU ED-20

6. Supply pump FU-13

7. Fuel pressure sensor ED-13

8. Dieselthrotile ED-5

1. Fuelfilter FU-1

2. Injector FU-4

3. ECU power source circuit DI-93

Soon after starting (Engine stall) 4. Engine ECU ED-20
5. Supply pump FU-13

6. Fuel pressure sensor ED-13

7. Dieselthrotile ED-5

1. ECU power source circuit DI-93

2. Injector FU-4

Others (Engine stall) 8. Engine ECU ED-20
4. Supply pump FU-13

5. Fuel pressure sensor ED-13

6. Dieselthrotile ED-5

1. Fuelfilter FU-1

2. Injector FU-4

Incorrect first idle (Poor idling) 3. Engine ECU ED-20
4. Supply pump FU-13

5. Fuel pressure sensor ED-13

1. A/C signal circuit DI-104

2. Injector FU-4

High engine idle speed (Poor idling) 8. STA signal circuit ED-10
4. Engine ECU ED-20

5. Supply pump FU-13

6. Fuel pressure sensor ED-13
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1. A/C signal circuit DI-104
2. Injector FU-4
3. EGR control circuit DI-97
4. Compression EM-2
o L 5. Valveclearance EM-5
Lower engine idle speed (Poor idling) ) ]
6. Fuelline (Air beed) -
7. Engine ECU ED-20
8. Supply pump FU-13
9. Fuel pressure sensor ED-13
10.Dieselthrottle ED-5
1. Injector FU-4
2. Fuelline (Air beed) -
3. EGR control circuit DI-97
4. Compression EM-2
Rough idling (Poor idling) 5. Valveclearance EM-5
6. Engine ECU ED-20
7. Supply pump FU-13
8. Fuel pressure sensor ED-13
9. Dieselthrotile ED-5
1. Injector FU-4
2. ECU power source circuit DI-93
3. Compression EM-2
4. Fuelline (Air beed) -
Hunting at hot engine (Poor idling) 5. Valveclearance EM-5
6. Engine ECU ED-20
7. Supply pump FU-13
8. Fuel pressure sensor ED-13
9. Dieselthrotile ED-5
1. Injector FU-4
2. ECU power source circuit DI-93
3. Compression EM-2
4. Fuelline (Air beed) -
Hunting at cold engine (Poor idling) 5. Valveclearance EM-5
6. Engine ECU ED-20
7. Supply pump FU-13
8. Fuel pressure sensor ED-13
9. Dieselthrotile ED-5
1. Injector FU-4
2. Fuelfilter FU-1
3. EGR control circuit DI-97
Hesitation/ Poor acceleration (Poor driveability) 4. Conl1preSS|on EM-2
5. Engine ECU ED-20
6. Supply pump FU-13
7. Fuel pressure sensor ED-13
8. Dieselthrotile ED-5
1. Injector FU-4
2. EGR control circuit DI-97
Knocking (Poor driveability) 3. Engine ECU ED-20
4. Supply pump FU-13
5. Fuel pressure sensor ED-13
1. Injector FU-4
2. EGR control circuit DI-97
Black smoke (Poor driveability) 8. Engine ECU ED-20
4. Supply pump FU-13
5. Fuel pressure sensor ED-13
6. Dieselthrotile ED-5
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1. EGR control circuit DI-97
2. Injector FU-4
3. Fuelfilter FU-1
White smoke (Poor driveability) 4. Engine ECU FU-1
5. Supply pump FU-13
6. Fuel pressure sensor ED-13
7. Dieselthrotile ED-5
1. Injector FU-4
Surging/ Hunting (Poor driveability) 2. Engine ECU ED-20
3. Supply pump FU-13
4. Fuel pressure sensor ED-13
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CIRCUIT INSPECTION

DI310-03

DTC

12

Engine Speed Sensor Circuit Malfunction 1
(TDC or G1 Circuit)

CIRCUIT DESCRIPTION

Camshaft position sensor (G1 signal) consists of a magnet, iron core and pickup coil.

The G1 signal plate has one tooth on its outer circumference and is installed the camshaft timing pulley.
When the camshafts rotate, the protrusion on the signal plate and the air gap on the pickup coil change,
causing fluctuations in the magnetic field and generating an electromotive force in the pickup coil.

The NE signal plate has 34 teeth and is mounted on the crankshaft timing pulley. The NE signal sensor gen-
erates 34 signals at every engine revolution. The engine ECU detects the standard crankshaft angle based
on the G1 signal and the actual crankshaft angle and the engine speed by the NE signal.

DTC No. DTC Detecting Condition Trouble Area
No camshaft position sensor signal to ECU during cranking * Open or short in camkshaft position sensor circuit
¢ Camshaft position sensor
12 No camkshaft position sensor signal to ECU with engine speed | « Camshafttiming pulley
650 rpm or more « Engine ECU
ECU
Camshaft Position Sensor
1 16
B &) G+
© 2l
W _ &N G
{ J2
Crankshaft Position Sensor
17
2 L &7 NE+
é:/i):? 28 NE-
1 B-W _® 1 7J7_
S
A05643

INSPECTION PROCEDURE

HINT:

e Perform troubleshooting of DTC 12 first. If no trouble is found, troubleshoot the following mechanical

system.

. Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at
the time of the malfunction.
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1 Check resistance of camshaft position sensor (See page ED-15).

G and NE Signal Waveforms

NEWV
| EEREREN

aotee1 10 msec./Division (Idling)
A01992

: 5V/
| Division
G
NE
HEERERENEN
20 msec./Division (Idling)
5V/
| | Division
G |

A02359

@

Reference: INSPECTION USING OSCILLOSCOPE

During cranking or idling, check the wavefiorms between termi-
nals G and G—, and NE and NE- of the ECU connector.
HINT:

The correct waveforms are as shown.

NG> Replace camshaft position sensor.

2 | Check for open and short in harness and connector between ECU and camshaft
position sensor (See page IN-20).

@

NG> Repair or replace harness or connector.

3 |Inspect sensor installation and signal plate tooth of camshaft timing pulley.

@

NG Tighten sensor. Replace camshaft timing
pulley.

Check and replace ECU (See page IN-20).
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DI31P-03

DTC 13 Engine Speed Sensor Circuit Malfunction 2
(NE Circuit)

CIRCUIT DESCRIPTION

Crankshaft position sensor (NE signal) consists of a magnet, iron core and pickup coil.

The NE signal plate has 34 teeth and is installed the crankshaft timing pulley. The NE signal sensor gener-
ates 34 signals of every engine revolution. The ECU detects the standard crankshaft angle based on the
G1 signal, and the actual crankshaft angle and the engine speed by the NE signal.

DTC No. DTC Detecting Condition Trouble Area
No crankshaft position sensor signal to engine ECU for 0.5 « Open or short in crankshaft position sensor circuit
13 sec. or more at 650 rpm or more » Crankshaft position sensor
No crankshaft position sensor signal to engine ECU for 2.0 * Crankshaft timing pulley
sec. or more during cranking *Engine ECU

WIRING DIAGRAM
Refer to DTC12 on page DI-22.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is is detected. When troubleshooting, it is useful for determining whether the vehicle was
running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of
the malfunction.

1 Check resistance of crankshaft position sensor (See page ED-16).

Reference: INSPECTION USING OSCILLOSCOPE
Refer to DTC 12 on page DI-22.

E

2 | Check for open and short in harness and connector between engine ECU and
crankshaft position sensor (See page IN-20).

ED-16).

NG> Replace crankshaft position sensor (See page

NG> Repair or replace harness or connector.
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3 |Inspect sensor installation and signal plate teeth of crankshaft timing pulley.

pulley

NG> Tighten sensor. Replace crankshaft timing

@

Check and replace engine ECU
(See page IN-20).
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DI2UG-03

DTC 15 Throttle Control Motor Circuit Malfunction

CIRCUIT DESCRIPTION

Throttle control motor is operated by the engine ECU and it opens and closes the throttle valve.

The fully opening of the throttle valve is detected by the throttle fully open position switch which is mounted
on the throttle body.

If this DTC is stored, the engine ECU shuts down the power for the throttle control motor.

DTC No. DTC Detecting Condition Trouble Area

* Open or short in throttle control motor circuit
Open or short in throttle control motor circuit * Throttle control motor
e Throttle valve

* Throttle drive gear
« Diesel throttle body

¢ Engine ECU

15

Open or short in throttle full switch circuit

WIRING DIAGRAM

Engine ECU
Throttle Control Motor 20
E:l 6 i (E7) Lusa
30
| 4 P-L (E7 )
( E7 ] LU-A
3 P-B 19
- (E7 )
( E7 ] LU+B
29
L L=0 (E7 ) LU-B
3 Throttle Full Switch 12
Junc:[jgrhf)'_?g)nector IF1 (LHD)
IJ (LHD) J20 (RHD) IE1 (RHD) N—
Il (RHD) =
Y A09824
INSPECTION PROCEDURE
HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting, it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.
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1 Check throttle control motor circuit.

Signal Waveform
L BRTNY
E | Division
:" IFI‘_unnluu!Hi -+
| | "GND
Y 0.5 msec./Division A09818

@

PREPARATION:

(@) Connect the oscilloscope between terminals LU+A/LU-
A/LU+B/LU-B and EO1 of the engine ECU.

(b) Start the engine.

CHECK:

Check the waveform between terminals LU+A/LU-A/LU+B/

LU-B and EO1 of the engine ECU when the engine is racing.

OK:

~ The correct waveforms are as shown.

(See page IN-20).

OK> Check and replace engine ECU

2 Check throttle control motor.

A09823

@

PREPARATION:

Disconnect the throttle control motor connector.

CHECK:

. Measure the resistance between terminals 1/3 and 2 of
the throttle control motor.

. Measure the resistance between terminals 4/6 and 5 of
the throttle control motor.

Resistance: 18 — 22 Q at 20°C (68°F)

NG Replace diesel throttle body assembly (See
page ED-3).

3 | Check for open and short in harness and connector between throttle control mo-
tor and engine ECU (See page IN-20).

NG> Repair or replace.
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Check and replace engine ECU
(See page ED-19).
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DI31S-03

DTC 19 (1) | Accelerator Pedal Position Sensor Circuit
Malfunction (Open/Short)

CIRCUIT DESCRIPTION

The accelerator pedal position sensor is mounted at the accelerator pedal and detects the accelerator pedal
opening angle. When the accelerator pedal is fully closed, a voltage of approximately 0.9 V is applied to ter-
minals VA, VAS of the engine ECU. The voltage applied to terminals VA, VAS of the engine ECU increases
in proportion to the opening angle of the accelerator pedal and becomes approximately 3.8 V when the ac-
celerator pedal is fully opened. The engine ECU judges the vehicle driving conditions from these signals
input from terminals VA, VAS and uses them as one of the conditions to control the injection volume and
diesel throttle valve position. The idle switch is mounted in the accelerator pedal position sensor and sends
the IDL signal to the engine ECU when accelerator pedal is fully closed.

This system has 2 way accelerator pedal position sensor and accelerator pedal closed position switch for
fail safe.

DTC No. DTC Detecting Condition Trouble Area

. " . * Open or short in accelerator pedal position sensor circuit
Open or short in accelerator pedal position sensor circuit for N
19 (1) « Accelerator pedal position sensor
0.05 sec. or more .
* Engine ECU

HINT:
After confirming DTC 19 (1), use the hand—held tester to confirm the accelerator pedal opening percentage
and accelerator pedal close position switch condition.

Accelerator pedal opening position expressed as percentage

Trouble area
Accelerator pedal fully closed Accelerator pedal fully open

*VCC circuit open

0 % 0 %
° ° * VA, VAS circuit open or short

Approx. 100 % Approx. 100 % * E2C circuit open
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WIRING DIAGRAM

Accelerator Pedal
Position Sensor Engine ECU
e N
8 5V
4 R VCC
E6 _?
5 LB é) VA
28
1 L VAS
E6 W
? +B
18
3 G-R IDL
E6 .
2 BR 27 | EoC
E6
Accelerator +B ‘
Position Switch 9 777 Eq
W-B 2 1 B PDL
J9 (LHD) A E6
J20 (RHD)
Junction L )
Connector
IJ (LHD) =
Y Il (RHD)
A09819

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.

When using hand-held tester:

1 Connect the hand-held tester, read accelerator pedal opening percentage.

PREPARATION:

(a) Connect the hand—held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the accelerator pedal opening percentage.

OK:

Accelerator pedal opening position

Acceleratorpedal
expressed as percentage

Fully open Approx. 65 %

Fully closed Approx. 18 %

(See page DI-4).

OK> Check for intermittent problems

FI7052
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e ]

ground.

2 | Check voltage between terminal 4 of wire harness side connector and body

@ON .

BE6653
A05257

A05026

PREPARATION:
(a) Disconnect the accelerator pedal position sensor con-

nector.
(b)  Turn the ignition switch ON.
CHECK:

Measure the voltage between terminal 4 of the wire harness
side connector and body ground.
OK:

Voltage: 4.5-55V

@

Go to step 5.

e )

connector.

3 [ Check voltage between terminals VA and E2C, and VAS and E2C of engine ECU

E2C

TaNveanny AaMEEND;
OO y 0000000
[ny Wansajusl

A09640

@

PREPARATION:

(@) Remove the glove compartment.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VA and E2C, and VAS
and E2C of the engine ECU connector.

OK:

OK>

Acceleratorpedal Voltage
Fully closed 06-1.3V
Fully open 28-45V

Check and replace engine ECU
(See page IN-20).

4 | Check for open and short in harness and connector in VA and VAS circuits be-
tween engine ECU and accelerator pedal position sensor (See page IN-20).
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NG> Repair or replace harness or connector.

5 | Check voltage between terminals VCC and E2C of engine ECU connector.

ON PREPARATION:
@ VCC EoC (a) Remove the glove compartment.
(b)  Turn the ignition switch ON.
Eﬁﬁﬁﬁ:ﬂ& EEEE Fiunni infazen —CHECK:
(EnimasHasiny anser (11 Crrf T Measure the voltage between terminals VCC and E2C of the
W\%/ engine ECU connector.
OK:
~ Voltage: 4.5-5.5V
Y

A09641
NG Check and replace engine ECU
(See page IN-20).

@

Check for open in harness and connector in VCC circuit between engine ECU and accelerator
pedal position sensor (See page IN-20).

When not using hand-held tester:

1 Check voltage between terminal 4 of wire harness side connector and body
ground.

ON PREPARATION:
@ (a) Disconnect the accelerator pedal position sensor con-
nector.

(b)  Turn the ignition switch ON.

CHECK:

(+) ) Measure the voltage between terminal 4 of the wire harness
= side connector and body ground.

OK:

RoS050 A0S257 Voltage: 4.5 - 5.5 V

NG> Go to step 4.
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DI-33

@

2 [Check voltage between terminals VA and E2C, and VAS and E2C of engine ECU

connector.
PREPARATION:
E2C (@) Remove the glove compartment.
(b)  Turn the ignition switch ON.
T O T T %
HHHHE Measure the voltage between terminals VA and E2C, and VAS
and E2C of the engine ECU connector.
OK:
Acceleratorpedal Voltage
A09640 Fully closed 06-1.3V
Fully open 28-45V

OK Check and replace engine ECU
(See page IN-20).

@

3 [ Check for open and short in harness and connector in VA and VAS circuits be-
tween engine ECU and accelerator pedal position sensor (See page IN-20).

NG> Repair or replace harness or connector.

@

Replace accelerator pedal position sensor.
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4 | Check voltage between terminals VCC and E2C of engine ECU connector.

ON PREPARATION:
@ VCC EoC (a) Remove the glove compartment.
(b)  Turn the ignition switch ON.
000000 onypooon a J’.ILI‘IILH A0 000 —CHECK:
(EimasHasiny aneen (11 Crrf T Measure the voltage between terminals VCC and E2C of the
W\%/ engine ECU connector.
OK:
~ Voltage: 4.5-5.5V
Y

A09641
NG Check and replace engine ECU
(See page IN-20).

@

Check for open in harness and connector in VCC circuit between engine ECU and accelerator
pedal position sensor (See page IN-20).
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DI31T-03

DTC 19 (2) | Accelerator Pedal Position Sensor Circuit
Malfunction (IDL Switch/Range)

CIRCUIT DESCRIPTION
Refer to DTC 19 (1) on page DI-29.

DTC No. DTC Detecting Condition Trouble Area

Condition (a) or (b) continues 0.5 sec. or more:
(a) IDLONand VA> 1.4V
(b) IDLON and VAS >1.4V

Condition (a) or (b) continues 0.5 sec. or more: * Open or short in accelerator pedal position sensor circuit
19(2) (a) IDLOFFand VA<0.6 V « Accelerator pedal position sensor
(b) IDL OFF and VAS < 0.6 V * Engine ECU

Conditions (a) and (b) continue 0.05 sec. or more:
(a)0.6V<VA<44Vand0.6V<VAS<4.4V
(b) VA—VAS >0.5V

WIRING DIAGRAM
Refer to DTC 19 (1) on page DI-29.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.

When using hand-held tester:

1 Connect hand-held tester, read IDL signal.

PREPARATION:

(a) Connect the hand—held tester to the DLCS.

(b)  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.

CHECK:
Read the IDL signal.
OK:
Accelerator Pedal IDL Signal
Fl7052 Fully open OFF
Fully closed ON

OK> Go to step 4.
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2 | Check voltage between terminals IDL and E2C of engine ECU connector.

ON PREPARATION:
(@) Remove the glove compartment.
IDL E2C (b)  Turn the ignition switch ON.
e — CHECK:
(e B iay WaRasEEN Measure the voltage between terminals IDL and E2C of the en-
\M/ gine ECU connector.
OK:
Accelerator Pedal Voltage
Y A0%642 Fully closed 9-14V
Fully open 0-3V

(See page IN-20).

OK> Check and replace engine ECU

3 | Check for open and short in harness and connector in IDL circuit between en-
gine ECU and accelerator pedal position sensor (See page IN-20).

@

Replace accelerator pedal position sensor.

NG> Repair or replace harness or connector.

4 | Connect the hand-held tester, read the accelerator pedal operating percentage
(See page DI-29, step 1).

(See page DI-4).

OK> Check for intermittent problems




DI-37

DIAGNOSTICS - ENGINE

5 | Check voltage between terminal VCC of wire harness side connector and body

ground (See page DI-29, step 2).

Go to step 8.

NG>
@

6 [Check voltage between terminals VA and E2C, and VAS and E2C of engine ECU

connector (See page DI-29, step 3).

OK>

Check and replace engine ECU
(See page IN-20).

@

7 | Check for open and short in harness and connector in VA and VAS circuits be-

tween engine ECU and accelerator pedal position sensor (See page IN-20).

e )

Repair or replace harness or connector.

@

Replace accelerator pedal.

8 [Check voltage between terminals VCC and E2C of engine ECU connector (See

page DI-29, step 5).

NG>

Check and replace engine ECU
(See page IN-20).

OK
~_—

pedal position sensor (See page IN-20).

Check for open in harness and connecter in VCC circuit between engine ECU and accelerator
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When not using hand-held tester:

1 Check voltage between terminals IDL and E2C of engine ECU connector.

PREPARATION:
(@) Remove the glove compartment.
(b)  Turn the ignition switch ON.

ON

IDL E2C

j@

CHECK:
0 0O K [REN] R — i
“H'EH "EH' ‘I '} 1 }I I} FaEREEY waRRIEEE Measure the voltage between terminals IDL and E2C of the en-
\%/ \M/ gine ECU connector.
OK:
Accelerator Pedal Voltage
Y A09642 Fully closed 9-14V
Fully open 0-3V

OK> Go to step 3.

2 | Check for open and short in harness and connector in IDL circuit between en-
gine ECU and accelerator pedal position sensor (See page IN-20).

@

Replace accelerator pedal position sensor.

NG> Repair or replace harness or connector.

3 | Check voltage between terminal 4 of wire harness side connector and body
ground (See page DI-29, step 2).

NG> Go to step 6.
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4 [ Check voltage between terminals VA and E2C, and VAS and E2C of engine ECU
connector (See page DI-29, step 3).

(See page IN-20).

OK> Check and replace engine ECU

e ]

5 |[Check for open and short in harness and connector in VA and VAS circuits be-
tween engine ECU and accelerator pedal position sensor (See page IN-20).

NG> Repair or replace harness or connector.

@

Replace accelerator pedal position sensor.

6 [ Check voltage between terminals VCC and E2C of engine ECU connector
(See page DI-29, step 5).

NG Check and replace engine ECU
(See page IN-20).

@

Check for open in harness and connector in VCC circuit between engine ECU and accelerator
pedal position sensor (See page IN-20).
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DI31U-03

DTC 19 (3) | Accelerator Pedal Closed Position Switch
Circuit Malfunction (Short)

DTC 19 (4) | Accelerator Pedal Closed Position Switch
Circuit Malfunction (Open)

Refer to DTC 19 (1) on page DI-29.
DTC No. DTC Detecting Condition Trouble Area
Conditions (a) and (b) continue 0.5 sec. or more: « Short in accelerator pedal closed position switch circuit
19 (3) (a) PDL ON  Accelerator pedal closed position switch
(b) VA > Fully closed study voltage +0.41 V *Engine ECU
PDL does not turn ON even once while driving vehicle (2 trip
detectionlogic) « Open in accelerator pedal closed position switch circuit
19(4) Conditions (a) and (b) continue 5 sec. or more: * Accelerator pedal closed position switch
(a) PDL OFF * Engine ECU
(b) IDL ON

WIRING DIAGRAM
Refer to DTC 19 (1) on page DI-29.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.

1 Check accelerator pedal closed position switch.

PREPARATION:
Disconnect the accelerator pedal closed position switch con-
nector.
CHECK:
Measure the resistance between terminals of the accelerator
pedal closed position switch.
OK:
Terminals Accelerator Pedal Resistance
A0S027 1-2 Fully closed o0
1-2 Fully open 0-20Q

NG Replace accelerator pedal closed position
switch (See page ED-17).
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@

2 | Check voltage between terminal PDL of engine ECU connector and body ground.

@ ON PDL
L%EIEIEIEIDD ONPJO000 O 0 OO0 D]Dﬂ
0000000000 00000000 OO0 | 0000000
(nsluslsnnny uaslanns 00000 OO A 0000 00
-) (+)
Y A09643

PREPARATION:

(@) Remove the glove compartment.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal PDL of the engine ECU
connector and body ground.

OK:
Accelerator Pedal Voltage

Fully closed 9-14V

Fully open 0-3V

(See page IN-20).

OK> Check and replace engine ECU

Check for open and short in harness and connector between engine ECU and accelerator pedal
closed position switch and body ground (See page IN-20).
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DI3S7-02

DTC 22 Water Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The water temperature sensor senses the coolant temperature.
A thermistor built into the sensor changes the resistance value
Fig. 1 according to the coolant temperature. The lower the coolant
30 temperature, the greater the thermistor resistance value, and
20 the higher the coolant temperature, the lower the thermistor re-
10 | Acceptable sistance value (See Fig. 1).
5 : The water temperature sensor is connected to the engine ECU
S s | (See below). The 5 V power source voltage in the engine ECU
S oL is applied to the water temperature sensor from the terminal
é .l THW via a resistor R. That is, resistor R and the water tempera-
E 2 ture sensor are connected in series. When the resistance value
@C 05 of the water temperature sensor changes in accordance with
03 changes in the coolant temperature, the potential at the termi-
02 r nal THW also changes. Based on this signal, the engine ECU
01tL increases the fuel injection volume to improve driveability dur-
T R R ing cold engine operation.
20 0 20 40 60 80 100
(-4) (32) (68) (104) (140) (176) (212)
Temperature °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
* Open or short in water temp. sensor circuit
22 Open or short in water temp. sensor circuit for 0.5 sec. or more |  Water temp. sensor
* Engine ECU
HINT:
After confirming DTC 22, use the hand—held tester to confirm the water temperature from the CURRENT
DATA.
Temperaturedisplayed Malfunction
—40°C (-40°F) Open circuit

140°C (284 °F) or more

Short circuit
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WIRING DIAGRAM

Engine ECU
4 N

Water Temp. Sensor
5V

14 R

2 W \>|:E,2:1 W @8 THW

1 L 1 L 20 E2
EF1 E8
E1

Y A09809

INSPECTION PROCEDURE

HINT:

. If DTCs 22, 24 and 39 are output simultaneously, E2 (sensor ground) may be open.

. Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at
the time of the malfunction.

When using hand-held tester:

1 Connect hand-held tester, and read value of water temperature.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the temperature value on the hand—held tester.

OK:

~ Same as actual water temperature.

HINT:

« If there is open circuit, hand—held tester indicates —40°C (—40°F).

. If there is short circuit, hand—held tester indicates 140°C (284°F) or more.

@

Check for intermittent problems
(See page DI-4).

NG —-40°C (-40°F) ... Go to step 2.
140°C (284°F) or more ... Go to step 4.
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2 | Check for open in harness or engine ECU.

ON PREPARATION:

@ (a) Disconnect the water temperature sensor connector.
(b) Connect the sensor wire harness terminals together.
(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

~ Temperature value: 140°C (284°F) or more

Water Engine ECU
Temp. Sensor

BE6653

F17055 A00214
OK> Confirm good connection at sensor. If OK, re-

place water temperature sensor.
NG \

3 | Check for open in harness or engine ECU.

PREPARATION:
@ ON (a) Remove the glove compartment.
\ Engine ECU (b) Connect between terminals THW and E2 of the engine

Water Temp. Sensor ECU connector.
HINT:
The water temperature sensor connector is disconnected. Be-
' fore checking, do a visual and contact pressure check for the
engine ECU connector (See page IN-20).
== (c)  Turn the ignition switch ON.
) L | check:
\w/ \@z( Read the temperature value on the hand—held tester.
OK:

BEossa  THW o Temperature value: 140 C (284 F) or more

AY9644

@

Confirm good connection at engine ECU. If
OK, replace engine ECU.

A09779
OK Open in harness between terminal E2 or THW,
repair or replace harness.
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4 | Check for short in harness and engine ECU.

@ON

Water
Temp. Sensor

=

BE6653

Engine ECU

A00216

F17054

@

PREPARATION:

(a) Disconnect the water temperature sensor connector.
(b)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

Temperature value: —40°C (—40°F)

ox )

Replace water temperature sensor.

5 | Check for short in harness or engine ECU.

@ON

Water Temp. Sensor

Engine ECU

e

A——=—1—n A——=—RAT=1"

71000000 0N 100 O NN
[ENENNNNNEN | 10K 0
00 0 00000 INH] 0 00

BE6653

hoo6ss E7 Connector

Y A09780

@

PREPARATION:

(@) Remove the glove compartment.

(b) Disconnect the E7 connector from the engine ECU.
HINT:

The water temperature sensor connector is disconnected.
(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.
OK:

Temperature value: —40°C (—40°F)

Repair or replace harness or connector.

ox )

Check and replace engine ECU
(See page IN-20).
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When not using hand-held tester:

1 Check voltage between terminals THW and E2 of engine ECU connector.

ON PREPARATION:
@ (@) Remove the glove compartment.
E2 ( Y | (b) Turn the ignition switch ON.
A=t EfL,, A=A CHECK:
oooood DN [m]m) L [ IO V1O OO R — .
(SESHSsEamsuy|urifin niy ’7: AENeRY WannuNEs Measure the voltage between terminals THW and E2 of the en-
\K/ \%z/( gine ECU connector.
OK:
+) A N\ ) —
THW
',
Y A09646 Water Temp. Vot
“C(F) oltage
20 (68) 02-38V
(Engine is cool) e
80(176) 01-15V
(Engine is hot) T
OK Check for intermittent problems
(See page DI-4).

@

2 [ Check water temperature sensor (See page ED-10).

@

3 | Check for open and short in harness and connector between engine ECU and
water temperature sensor (See page IN-20).

@

Check and replace engine ECU
(See page IN-20).

NG> Replace water temperature sensor.

NG> Repair or replace harness or connector.




DI-47

DIAGNOSTICS - ENGINE

DI69H-01

DTC 24 (1) | Intake Air Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
Fig. 1 The intake air temperature sensor is built into the intake man-
ifold and senses the intake air temperature. A thermistor built
in the sensor changes the resistance value according to the in-
30 - take air temperature. The lower the intake air temperature, the
20 - greater the thermistor, the lower the thermistor resistance value
10 L (See Fig. 1).
5 : Acceptable The intake air temperature sensor is connected to the engine
g sl ECU. The 5 V power source voltage in the engine ECU is ap-
Q 2t plied to the intake air temperature sensor from terminal THA via
S aresistor R. That is the resistor R and the intake air temperature
-?, 1 £ sensor are connected in series. When the resistance value of
e 8'2 a the intake air temperature sensor changes. Based on this sig-
r nal, the engine ECU increases the fuel injection volume to im-
02 prove drivability during cold engine operation.
01l
20 0 20 40 60 80 100
(-4) 32 68 104 140 176 212
Temp. °C(°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
24 (1) 22(:: or short in intake air temp. sensor circuit for 0.5 sec. or :ﬁ?:seo;f?eor:;stiﬁ air temp. sensor circuit
* Engine ECU
HINT:
After confirming DTC 24, use the hand—held tester to confirm the intake air temperature from the CURRENT
DATA.
Temperaturedisplayed Malfunction
—40°C (-40°F) Open circuit

140°C (284 °F) or more

Short circuit
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WIRING DIAGRAM

Engine ECU
: [ )
Intake Air Temp. Sensor
5V
2 B-Y 22 THA :
- (E8)
20
MW— L @—1@

E1

g J
A10060

INSPECTION PROCEDURE

HINT:

If DTC 22, 24, 35 and 39, E2 (sensor ground) may be open.

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at
the time of the malfunction.

When using hand-held tester:

1

Connect hand-held tester, and read value of water temperature.

PREPARATION:

(@)
(b)

Connect the hand-held tester to the DLCS.
Turn the ignition switch ON and push the hand-held tester main switch ON.

CHECK:
Read the temperature value on the hand—held tester.

Ok:

HINT:

Same as actual intake air temperature.

If there is open circuit, hand—held tester indicates —40°C (—40°F).
If there is short circuit, hand—held tester indicates 140°C (284°F) or more.

NG —-40°C (-40°F) ... Go to step 2.
140°C (284°F) or more ... Go to step 4.
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(See page DI-4).

Check for intermittent problems

2 | Check for open in harness or engine ECU.

@ON

Intake Air
Temp. Sensor

BE6653
FI7055

22
O &)
b 1

Engine ECU

A00214

e ]

PREPARATION:

(a) Disconnect the intake air temperature sensor connector.
(b) Connect the sensor wire harness terminals together.

(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

- Temperature value: 140°C (284°F) or more

place intake air temperature sensotr.

OK> Confirm good connection at sensor. If OK, re-

3 | Check for open in harness or engine ECU.

/ON

Intake AirTemp. Sensor

Engine ECU

I\LHHHl [
T |00 OO
TIT)0 1|

a gr:n\_l
ana]

0]

1T

BE6653
FI7057

A09647

THA

Y

E2

A09781

@

PREPARATION:

(@) Remove the glove compartment.

(b) Connect between terminals THA and E2 of the engine
ECU connector.

HINT:

The intake air temperature sensor connector is disconnected.

Before checking, do a visual and contact pressure check for the

engine ECU connector (See page IN-20).

(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

- Temperature value: 140°C (284°F) or more

repair or replace harness.

OK> Open in harness between terminal E2 or THA,

Confirm good connection at engine ECU. If
OK, replace engine ECU.
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4 | Check for short in harness and engine ECU.

@ON

Intake Air
Temp. Sensor

=

BE6653
FI7054

@

Engine ECU

Of

A00216

PREPARATION:

(a) Disconnect the intake air temperature sensor connector.
(b)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

Temperature value: —40°C (-40°F)

ox )

Replace intake air temperature sensor.

5 | Check for short in harness or engine ECU.

@ ON
b Engine ECU
Intake Air Temp. Sensor
b—— 0
oO———o0

e

A——=—1—n A——=—RAT=1"

71000000 0N 100 O NN
[ENENNNNNEN | 10K 0
00 0 00000 INH] 0 00

BE6653

hoo6ss E7 Connector

Y A09780

@

PREPARATION:

(@) Remove the glove compartment.

(b) Disconnect the E7 connector from the engine ECU.
HINT:

The intake air temperature sensor connector is disconnected.
(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

Temperature value: —40°C (-40°F)

ox )

Repair or replace harness or connector.

Check and replace engine ECU
(See page IN-20).
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When not using hand-held tester:

1 Check voltage between terminals THA and E2 of engine ECU connector.

ON PREPARATION:
@ (@) Remove the glove compartment.
E2 ( Y| (b) Turn the ignition switch ON.

Iﬁ%&ﬁrﬁ‘ﬂﬁﬁﬁuﬁ%ﬂ ][ s CHECK:

(o o i Ralaty nenteks Measure the voltage between terminals THA and E2 of the en-
W gine ECU connector.

\M/ OK:
THA AN J —
eA\Je P w——
Y A09712 °C(°F)

20 (68)
(Engine is cool)
80 (176)
(Engine is hot)

jm

4

Voltage

0.2-3.8V

0.1-1.5V

OK Check for intermittent problems
(See page DI-4).

@

2 [ Check intake air temperature sensor (See page ED-12).

3 | Check for open and short in harness and connector between engine ECU and
intake air temperature sensor (See page IN-20).

@

Check and replace engine ECU
(See page IN-20).

NG> Replace intake air temperature sensor.

NG> Repair or replace harness or connector.
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DI69I-01

DTC 24 (2) | Atmospheric Temp. Sensor Circuit Malfunc-
tion
CIRCUIT DESCRIPTION
Fig. 1 The atmospheric temperature sensor is built into the air flow
meter and senses the atmospheric temperature. A thermistor
built in the sensor changes the resistance value according to
30 - the atmospheric temperature. The lower the atmospheric tem-
20 - perature, the greater the thermistor, the lower the thermistor re-
10 L sistance value (See Fig. 1).
5 : Acceptable The atmospheric temperature sensor is c.onnected.to the ep-
g 5l gine ECU. The 5 V power source voltage in the engine ECU is
Q 2t applied to the atmospheric temperature sensor from terminal
S THAF via a resistor R. That is resistor R and the atmospheric
-?, 1 £ temperature sensor are connected in series. When the resis-
e 8'25 tance value of the atmospheric temperature sensor changes.
i Based on this signal, the engine ECU increases the fuel injec-
02 tion volume to improve drivability during cold engine operation.
01l
20 0 20 40 60 80 100
(-4) 32 68 104 140 176 212
Temp. °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
o4 Z’Przzrzr short in atmospheric temp. sensor circuit for 0.5 sec. :i:::gs(;rhser:gtt;r;fzzzizr;?EEJ:::;;)S;::S;VC:;Z::”
* Engine ECU
HINT:
After confirming DTC 24, use the hand—held tester to confirm the atmospheric temperature from the CUR-
RENT DATA.
Temperaturedisplayed Malfunction
—40°C (-40°F) Open circuit
140°C (284 °F) or more Short circuit
WIRING DIAGRAM

Refer to DTC 31 on page DI-57

INSPECTION PROCEDURE
HINT:

. If DTC 22, 24, 35 and 39, E2 (sensor ground) may be open.

. Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at

the time of the malfunction.
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When using hand-held tester:

1 Connect hand-held tester, and read value of atmospheric temperature.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the temperature value on the hand—held tester.

OK:

~ Same as actual atmospheric temperature.

HINT:

« If there is open circuit, hand—held tester indicates —40°C (—40°F).

. If there is short circuit, hand—held tester indicates 140°C (284 °F) or more.

140°C (284°F) or more ... Go to step 4.

NG> —-40°C (-40°F) ... Go to step 2.

OK
~_—

Check for intermittent problems
(See page DI-4).

2 | Check for open in harness or engine ECU.

ON PREPARATION:
@ (a) Disconnect the air flow miter connector.

_ _ (b) Connect the sensor wire harness terminals together.
%ﬂ%ﬁ%heer:'szr EngneECY 1 (¢)  Turn the ignition switch ON.
CHECK:
Read the temperature value on the hand—held tester.
OK:
- Temperature value: 140°C (284°F) or more

BE6653

FI7055 A00214
OK> Confirm good connection at sensor. If OK, re-

place air flow meter.
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3 | Check for open in harness or engine ECU.

@ON

AtmosphericTemp. Sensor

Engine ECU

AOO0o00 Oy
(nannaannn
00 M 000

BE6653
FI7057
A10154

Y

THAF E2

A10157

@

PREPARATION:

(@) Remove the glove compartment.

(b) Connect between terminals THAF and E2 of the engine
ECU connector.

HINT:

The air flow meter connector is disconnected. Before checking,

do a visual and contact pressure check for the engine ECU con-

nector (See page IN-20).

(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.

OK:

- Temperature value: 140°C (284°F) or more

repair or replace harness.

OK> Open in harness between terminal E2 or THAF,

OK, replace

Confirm good connection at engine ECU. If

engine ECU.

4 | Check for short in harness and engine ECU.

@ON

Atmospheric

BE6653
FI7054

Temp. Sensor

Engine ECU

Of

A00216

@

PREPARATION:

(a) Disconnect the air flow meter connector.

(b)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.
OK:

Temperature value: —40°C (-40°F)

OK> Replace air flow meter.
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ax
7100

=
[
O

BE6653
FI7056
A09645

Y

—T———Th
u0ad oy
[ENENNNNNEN |
000 00 000

E7 Connector

A09780

@

5 | Check for short in harness or engine ECU.
- ON PREPARATION:
@ _ (@) Remove the glove compartment.
Al . EngneECY 1 (b)  Disconnect the E7 connector from the engine ECU.

mospheric Temp. Sensor HINT:
, :
O—90 The air flow meter connector is disconnected.
oO— 0 (c)  Turn the ignition switch ON.

CHECK:
Read the temperature value on the hand—-held tester.
OK:

Temperature value: —40°C (-40°F)

OK> Repair or replace harness or connector.

Check and replace engine ECU
(See page IN-20).

When not using hand-held tester:

1

Check voltage between terminals THAF and E2 of engine ECU connector.

00 OO0

OO
OOOOOO0OC Y 0000

|

00000 OO0 000

0

N

PREPARATION:

(@) Remove the glove compartment.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals THAF and E2 of the en-
gine ECU connector.

OK:
/V\ )| —
— At heric Te .
m\VH mospheric Temp Votage
A10155 C(F)
20 (68) 02-3.8V
(Engine is cool) ' '
80(176) 01-15V
(Engine is hot) ' '

OK Check for intermittent problems
(See page DI-4).
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2 | Check atmospheric temperature sensor (See page ED-12).

NG> Replace air flow meter.

@

3 | Check for open and short in harness and connector between engine ECU and
atmospheric temperature sensor (See page IN-20).

NG> Repair or replace harness or connector.

@

Check and replace engine ECU
(See page IN-20).
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DI3OW-03

CIRCUIT INSPECTION

DTC 31 Air Flow Circuit Malfunction

CIRCUIT DESCRIPTION

The air flow meter uses a platinum hot wire. The hot wire air flow meter consists of a platinum hot wire, therm-
istor and a control circuit installed in a plastic housing. The hot wire air flow meter works on the principle that
the hot wire and thermistor located in the intake air bypass of the housing detect any changes in the intake
air temperature.

The hot wire is maintained at the set temperature by controlling the current flow through the hot wire. This
current flow is then measured as the output voltage of the air flow meter.

The circuit is constructed so that the platinum hot wire and thermistor provide a bridge circuit with the power
transistor controlled so that the potential of A and B remains equal to maintain the set temperature.

Thermistor
Power Transistor

Platinum Hot Wire

Output
Voltage
7;, . . Thermistor
Platinum Hot Wire
A09782
DTC No. DTC Detecting Condition Trouble Area
¢ Open or short in air flow meter circuit
31 Open or short in air flow meter circuit with more than 3 sec. « Air flow meter
* Engine ECU
HINT:
After confirming DTC 31, use the hand-held tester to confirm the air flow ratio from the CURRENT DATA.
Air Flow Value (gm/sec.) Malfunction
« Air flow meter power source circuit open
Approx. 0.0

* VG circuit open or short

184.0 ormore * EVG circuit open




DI-58
DIAGNOSTICS - ENGINE

WIRING DIAGRAM

Engine Room J/B Engine ECU
0
1 EFI Relay 5 B+
EFI _
B oH 5 S~ 3 B B-R
4 7
2 o 1 °B B-O @MREL
C_jE Junction Connector
1( 2F 2F )3 J8 (LHD)
J22 (RHD)
J7 (LHD)
J21 (RHD)
éFL MAIN |\v 5 | \wes o
v E8 )2
L W-B 13
| | Battery | L-0 Eg ) AF
eea| 4 GR-L
1 E8 Y EVG
- - - 1
% Ir Flow Meter A09810

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting, it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.

When using hand-held tester:

1 Connect hand-held tester, and read value of air flow rate.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
(c) Start the engine.

CHECK:
Read the air flow rate on the hand—-held tester.
RESULT:
Type | Type Il
Air Flow Rata (gm/sec.) 0.0 271.0 or more
Type> Go to step 2.
Type> Go to step 5.
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2 | Check voltage of air flow meter power source.

@ON

BE6653
S05337

PREPARATION:

= A10172

@

(a) Disconnect the air flow meter connector.
(b)  Turn the ignition switch ON.
CHECK:

Measure the voltage between terminal 3 of the air flow meter

connector and body ground.
OK:
Voltage: 9-14V

tween EFI main relay (Marking: EFI) and air flow

NG Check for open in harness and connector be-
meter (See page IN-20).

3 | Check voltage between terminals VG of engine ECU connector and body ground.

OO0 OO0y

OO0
IINENN RN

OOOO0C00E
000 O

1010 00

A09730

@

PREPARATION:

(@) Remove the glove compartment door.

(b) Start the engine.

CHECK:

Measure the voltage between terminal VG of the engine ECU
connector and body ground while the engine is idling.

OK:

Voltage:
0.5-3.0 V (P or N position and A/C switch OFF)

OK Check and replace engine ECU
(See page IN-20).

4 | Check for open and short in harness and connector between air flow meter and
engine ECU (See page IN-20).

NG> Repair or replace harness or connector.
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Replace air flow meter.

5 | Check continuity between terminal EVG of engine ECU connector and body

ground.
PREPARATION:
@ EVG Remove the glove compartment.
CHECK:
TR Check the continuity between terminal EVG of the engine ECU
anaaalanywannalen connector and body ground.

R L
Q Continuity (1 Q or less)

Y = 09731 NG> Check and replace engine ECU

(See page IN-20).
OK \

6 | Check for open in harness and connector between air flow meter and engine
ECU (See page IN-20).

@

Replace air flow meter.

NG> Repair or replace harness or connector.

When not using hand-held tester:

1 Check voltage between terminals VG of engine ECU connector and body ground.

PREPARATION:
(@) Remove the glove compartment.

(b) Start the engine.
CHECK:

BHuEEBE ReiaELs M— . .

000 07000 o easure the voltage between terminal VG of the engine ECU
connector and body ground while the engine is idling.
OK:
~ Voltage:

= 0.5-3.0 V (P or N position and A/C switch OFF)

Y A09730
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OK Check and replace engine ECU
(See page IN-20).

@

2 | Check voltage of air flow meter power source.

@ON

PREPARATION:

(a) Disconnect the air flow meter connector.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal 3 of the air flow meter
connector and body ground.

OK:

Voltage: 9-14V

BE6653 3
S05337 = A10172

@

3 | Check for open in harness and connector between air flow meter and engine
ECU (See page IN-20).

@

Replace air flow meter.

tween EFI main relay (Marking: EFIl) and air flow

NG Check for open in harness and connector be-
meter (See page IN-20).

NG> Repair or replace harness or connector.
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DI31X-03

DTC 32 Injector Correction Resistance Malfunction

CIRCUIT DESCRIPTION

The correction system is correcting a few vary between each injectors.

DTC No. DTC Detecting Condition Trouble Area

* Injector correction resistance circuit
32 Open or short in circuit « Injector correction resistance (built into injector)
* Engine ECU

WIRING DIAGRAM
Refer to DTC 97 on page DI-89

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.

1 Check resistance of ECU terminal for injector correction resistance and body
ground.

(See page ED-19).

OK> Check and replace engine ECU

@

2 | Check resistance between terminals correction resistance of injector.

PREPARATION:

Disconnect the 4 injector connector.

CHECK:

Using an ohmmeter, measure the resistance between terminals
as shown.

OK:

- Resistance: 30 — 9530 Q at 20°C

NG> Replace the Injector.
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Repair harness or connector.
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DI31Z-03

DTC 35 Turbo Pressure Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The turbo pressure sensor is connected to the intake manifold.
The engine ECU detects the intake manifold pressure as a volt-
\Y age by the sensor. The engine ECU uses the intake manifold
45 | pressure signal for correction of injection volume control and in-

13.3 2533

jection timing control.

The VSV for turbo pressure sensor switches the atmosphere
applied to the turbo pressure sensor to the intake manifold
pressure. The turbo pressure sensor monitors both the atmo-
spheric pressure and intake manifold pressure and transmits

kPa the output voltage to the engine ECU, and the engine ECU uses
' , mmHg this atmospheric pressure value for correcting the injection vol-
100 1,900 ume.
(3.9) (74.8) (in.-Hg)
Intake Manifold Pressure
A06532
DTC No. DTC Detecting Condition Trouble Area
* Open or short in turbo pressure sensor circuit
e Turbo pressure sensor
35 Open or short in turbo pressure sensor circuit for 2 sec. or * Open or short in VSV for turbo pressure sensor circuit
more * VSV for turbo pressure sensor
* Vacuum hose disconnected or blocked
* Engine ECU
HINT:

After confirming DTC 35, use the hand—held tester to confirm the intake manifold pressure from the CUR-

RENT DATA.

Intake Manifold Pressure (kPa)

Malfunction

Approx. 0 ¢ PIM circuit short
 VC circuit open or short
130 or more ¢ PIM circuit open

¢ E2 circuit open
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WIRING DIAGRAM

Turbo Pressure Sensor Engine ECU
)
5V
3 R _\E; VG T
16
2 LG ~—~=~ PIM
(E8)
20
1 L 8 E2
17
Y-B E8 PA
2 f
Engine Room J/B J8 (LHD) J7 (LHD) VSV for Turbo
J22 (RHD) . J21 (RHD) Pressure
EFI Junction s
EFI Relay 5 Connector ] ensor
! B-R ) D/ B-R
—/
7
B-O =) MREL
=/
W-B
W-B
Battery
FL MAIN
=- EA EB
()%) I———| O \/ Y
— /
Y i i i A09811

INSPECTION PROCEDURE
HINT:

. If DTC 22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open.

. Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at
the time of the malfunction.

When using hand-held tester:

1 Connect the hand-held tester, and read value of intake manifold pressure.

PREPARATION:

(a) Connect the hand—held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the value of intake manifold pressure on the hand—held tester.

OK:

~ Same as atmospheric pressure.
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@

OK> Go to step 5.

2 [ Check turbo pressure sensor (See page TC-21).

@

NG> Replace turbo pressure sensor.

3 | Check voltage between terminals VC and E2 of engine ECU connector.

"
VC E2

h
oooogo o

(EO0DOo0O000c O

0 00
D
ua|

TRO
000 0 0007000 pepr)l L |

@

PREPARATION:

(@) Remove the glove compartment.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals VC and E2 of the en-
gine ECU connector.

OK:

Voltage: 4.5-5.5V

NG Check and replace engine ECU
(See page IN-20).

4 | Check voltage between terminals PIM and E2 of engine ECU connector.

ZR
PIM E2

000000 000000 0 OO0 00
OOOOO00OOO00C OO0 OOO0OOCOOC f 10000000
oo o oo [T 00 00\ 1000 00
) L)

A09714

PREPARATION:

(@) Remove the glove compartment.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals PIM and E2 of the en-
gine ECU connector.

OK:

Voltage: 1.7-29V

OK Check and replace engine ECU
(See page IN-20).




DI-67
DIAGNOSTICS - ENGINE

@

Check for open and short in harness and
connector between engine ECU and tur-
bo pressure sensor (See page IN-20).

5 [Check connection of vacuum hose between turbo pressure sensor and VSV for
turbo pressure sensor, and VSV for turbo pressure sensor and intake manifold.

@

6 | Check resistance of VSV for turbo pressure sensor (See page TC-24).

@

7 [ Check VSV for turbo pressure sensor.

NG> Repair or replace.

NG> Replace VSV for turbo pressure sensotr.

ON PREPARATION:
@ (@) Remove the glove compartment.
PA (b) Disconnect the E7 connector from the engine ECU.
\ (c)  Turn the ignition switch ON.

0onood O \\ rﬁﬁﬁﬁ%ﬁ% CHECK:

HUUULLIULILILLL Oy JOOO0000
‘000 0 000,

i T Check the VSV function.

(a) Connect between terminal PA of the engine ECU connec-
tor and body ground (VSV is ON).

(b) Disconnect between terminal PA of the engine ECU con-
nector and body ground (VSV is OFF).

OK:

~ VSVis ON:
Air from port E flows out through the air filter.
VSV is OFF:

Air from port E flows out through port G.

VSV: ON VSV: OFF

BE6653
ASir A09783
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OK Check and replace engine ECU
(See page IN-20).

e ]

8 [Check for open and short in harness and connector between engine ECU and
VSV for turbo pressure sensor, and VSV for turbo pressure sensor and EFl main
relay (Marking: EFI) (See page IN-20).

@

Replace VSV for turbo pressure sensor.

NG> Repair harness or connector.

When not using hand-held tester:

1 Check turbo pressure sensor (See page TC-21).

@

2 | Check voltage between terminals VC and E2 of engine ECU connector.

NG> Replace turbo pressure sensor.

ON PREPARATION:

@ (@) Remove the glove compartment.
VC E2 (b)  Turn the ignition switch ON.

— =R A{—1h CHECK:

0 OO0 []
HOOCOC OO ]

0 (NN e
(o o RuNasyanaaNan Measure the voltage between terminals VC and E2 of the en-

W ﬁi\y/ W gine ECU connector.

OK:

[ (o) N o
F

Voltage: 4.5-5.5V

Y A09713
NG Check and replace engine ECU
(See page IN-20).
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3 | Check voltage between terminals PIM and E2 of engine ECU connector.

ZR
PIM E2

000000 Onponoo 0 OO
OO0 OO0 PO e OO0
oo o oo [T

OO0
[N E NN N

0000 OO

10000 00,

A09714

PREPARATION:

@

(@) Remove the glove compartment.
(b)  Turn the ignition switch ON.
CHECK:

Measure the voltage between terminals PIM and E2 of the en-

gine ECU connector.

Ok:

Voltage: 1.7-29V

OK Check and replace engine ECU
(See page IN-20).

4 | Check for open and short in harness and connector between engine ECU and
turbo pressure sensor (See page IN-20).

@

NG> Repair or replace harness or connector.

5 [Check connection of vacuum hose between turbo pressure sensor and VSV for
turbo pressure sensor, and VSV for turbo pressure sensor and intake manifold.

OK

NG> Repair or replace.

6 [Check resistance of VSV for turbo pressure sensor (See page TC-24).

NG> Replace VSV for turbo pressure sensor.
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7 | Check VSV for turbo pressure sensor.

PREPARATION:

ON
@ (@) Remove the glove compartment.
PA (b) Disconnect the E7 connector from the engine ECU.
\ (c)  Turn the ignition switch ON.

0onood O \ rﬁﬁﬁﬁ%ﬁ% CHECK:

HUUULLIULILILLL Oy JOOO0000
‘000 0 000,

(LIt i 1 Check the VSV function.

(a) Connect between terminal PA of the engine ECU connec-
tor and body ground (VSV is ON).

(b) Disconnect between terminal PA of the engine ECU con-
nector and body ground (VSV is OFF).

OK:

~ VSVis ON:
Air from port E flows out through the air filter.
VSV is OFF:

Air from port E flows out through port G.

BE6653
ASir A09783

@

8 |[Check for open and short in harness and connector between engine ECU and
VSV for turbo pressure sensor and ECD main relay (Marking: INJ)
(See page IN-20).

@

Replace VSV for turbo pressure sensotr.

(See page IN-20).

VSV: ON VSV: OFF OK> Check and replace engine ECU

NG> Repair harness or connector.
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DI3S9-02

DTC 39 Fuel Temp. Sensor Circuit Malfunction
CIRCUIT DESCRIPTION
The fuel temperature sensor senses the fuel temperature. A
thermistor built into the sensor changes the resistance value
Fig. 1 according to the fuel temperature. The lower the fuel tempera-
30 ture, the greater the thermistor resistance value, and the higher
20 the fuel temperature, the lower the thermistor resistance value
10 L Acceptable (See Fig. 1).
5 : The fuel temperature sensor is connected to the engine ECU
S s | (See below). The 5 V power source voltage in the engine ECU
S oL is applied to the fuel temperature sensor from terminal THF via
é .l a resistor R. That is, resistor R and the fuel temperature sensor
E 2 are connected in series. When the resistance value of the fuel
T 05 temperature sensor changes in accordance with changes in the
03 fuel temperature, the potential at terminal THF also changes.
02 r Based on this signal, the engine ECU. Based on this signal, the
01tL engine ECU performs the pressure control compensation of the
T E R L supply pump and error detection compensation of the highly
(‘_249) (3?2) (gg) (1‘(‘)3) (1620) (187%) (_12?2) pressurized fuel system.
Temperature °C (°F)
Fl4741
DTC No. DTC Detecting Condition Trouble Area
* Open or short in fuel temp. sensor circuit
39 Open or short in fuel temp. sensor circuit for 0.5 sec. or more ¢ Fueltemp. sensor
* Engine ECU
HINT:
After confirming DTC 39, use the hand-held tester to confirm the fuel temperature from the CURRENT
DATA.
Temperaturedisplayed Malfunction
—40°C (—40°F) Open circuit

140°C (284 °F) or more

Short circuit
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WIRING DIAGRAM

Engine ECU
[ )
Fuel Temp. Sensor 5V
2 Y-R 24 THF )
— (E8)
1 L 20 E2
VWWWA > ( E8 ) E1
\. /
A10061

INSPECTION PROCEDURE

HINT:

. If DTC 22, 24, 35 and 39 are output simultaneously, E2 (sensor ground) may be open.

. Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at
the time of the malfunction.

When using hand-held tester:

1 Connect hand-held tester, and read value of fuel temperature.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the temperature value on the hand—held tester.

OK:

~ Same as actual fuel temperature.

HINT:

« If there is open circuit, hand—held tester indicates —40°C (—40°F).

. If there is short circuit, hand—held tester indicates 140°C (284°F) or more.

@

Check for intermittent problems (See page
DI-4).

140°C (284°F) or more ... Go to step 4.

NG> —-40°C (-40°F) ... Go to step 2.
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2 | Check for open in harness or engine ECU.

PREPARATION:

ON
@ (a) Disconnect the fuel temperature sensor connector.
Fuel Engine ECU (b) Connect the sensor wire harness terminals together.

(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.
OK:

~ Temperature value: 140°C (284°F) or more

Temp. Sensor

A00214

place fuel pump.

OK> Confirm good connection at sensor. If OK, re-

=
e ]

3 | Check for open in harness or engine ECU.

PREPARATION:

(@) Remove the glove compartment.

(b) Connect between terminals THF and E2 of the engine
ECU connector.

HINT:

The fuel temperature sensor connector is disconnected. Before

checking, do a visual and contact pressure check for the engine

f/ ON
Engine ECU
Fuel Temp. Sensor

THF r ECU connector (See page IN-20).
_ (¢)  Turn the ignition switch ON.
o et CHECK:
N VOO0 OO0 00 00 - .
W\?\Z’( Read the temperature value on the hand-held tester.
s oK:
A09716 A Temperature value: 140°C (284°F) or more
Y A09784
OK Open in harness between terminal E2 or THF, re-
pair or replace harness.

@

Confirm good connection at engine ECU. If
OK, replace engine ECU.
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4 | Check for short in harness or engine ECU.

@ON

Fuel
Temp. Sensor

Engine ECU

BE6653
A05047

F17054

@

PREPARATION:

(a) Disconnect the fuel temperature sensor connector.
(b)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.
OK:

Temperature value: —40°C (—40°F)

Replace fuel temperature sensor.

ox )

5 | Check for short in harness or engine ECU.

@ ON
b Engine ECU
Fuel Temp. Sensor
b—— 0
oO———o0

A——=—1—n A——=—RAT=1"

71000000 0N 100 O NN
[ENENNNNNEN | 10K 0

000 M 0000 INH] 0 00

BE6653

hoo6ss E7 Connector

Y A09780

@

PREPARATION:

(@) Remove the glove compartment.

(b) Disconnect the E7 connector from the engine ECU.
HINT:

The fuel temperature sensor connector is disconnected.
(c)  Turn the ignition switch ON.

CHECK:

Read the temperature value on the hand—held tester.
OK:

Temperature value: —40°C (—40°F)

Repair or replace harness or connector.

ox )

Check and replace engine ECU
(See page IN-20).
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When not using hand-held tester:

1 Check voltage between terminals THF and E2 of engine ECU connector.
PREPARATION:
ON
@ Eo (@) Remove the glove compartment.
THF (b)  Turn the ignition switch ON.
/ - — CHECK:
14‘;‘[:!‘”%_":']@5 E PR FV: T Measure the voltage between terminals THF and E2 of the en-
X % AN gine ECU connecter.
OK:
(+) (-)
Fuel Temp.
Y V A09717 °C(°F) Voltage
20(68) 02-38V
(Engine is cool) ' '
80(176) 01-15V
(Engine is hot) ' '
OK Check for intermittent problems
(See page DI-4).

@

2 [ Check fuel temperature sensor (See page ED-11).

3 | Check for open and short in harness and connector between engine ECU and
fuel temperature sensor (See page IN-20).

@

Check and replace engine ECU
(See page IN-20).

NG> Replace fuel temperature sensor.

NG> Repair or replace harness or connector.
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DI321-03

DTC 42 Vehicle Speed Sensor Signal Circuit Mal-
function

CIRCUIT DESCRIPTION

The vehicle speed sensor outputs a 4—pulse signal for every revolution of the rotor shaft, which is rotated
by the transmission output shaft via the driven gear. After this signal is converted into a more precise rectan-
gular waveform by the waveform shaping circuit inside the combination meter, it is then transmitted to the
engine ECU. The engine ECU determines the vehicle speed based on the frequency of these pulse signals.

4—pulse 4—pulse
E;@; - 7 -
Vehicle Speed Sensor Combination Engine ECU
Meter
P22487
DTC No. DTC Detecting Condition Trouble Area

All conditions below are detected continuously for 8 sec. or

more: * Open or short in vehicle speed sensor circuit
42 (a) Vehicle speed signal: 0 km/h (0 mph) « Vehicle speed sensor

(b) Engine speed: 2,400 — 4,000 rpm * Combinationmeter

(c) Engine coolant temp.:60°C (176°F) or more * Engine ECU

(d) Accelerator pedal opening angle : 29 % or more

WIRING DIAGRAM

Combination Meter Engine ECU
5V

18 22

( C10) G ( E6)SP‘I

Y A09812
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.

1 Check operation of speedometer.

CHECK:

Drive the vehicle and check if the operation of the speedometer in the combination meter is normal.
HINT:

The vehicle speed sensor is operating normally if the speedometer display is normal.

@

2 | Check voltage between terminal SP1 of engine ECU connector and body ground.

NG> Check speedometer.

PREPARATION:
@ ON SP1 (@) Remove the glove compartment.
\ (b)  Shift the shift lever to the neutral.
T A TR (c) Jack up one of the front wheels.
(SATNeagaanny @sanun: T g1} 0 (d)  Turn the ignition switch ON.
e \ﬁ/ \?‘( CHECK:
) AN\ Measure the voltage between terminal SP1 of the engine ECU
7L \\// connector and body ground when the wheel is turned slowly.
Y A09718
OK:
45-55V - Voltage is generated intermittently.
NG> Check and repair harness and connector be-
tween combination meter and engine ECU (See
0 Tum the wheel page IN-20).

@

Check and replace engine ECU
(See page IN-20).
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Dle4v-02

DTC 49 Fuel Pressure Circuit Malfunction

CIRCUIT DESCRIPTION

Fuel pressure sensor installed on a Common Rail detects the fuel pressure and controls to feed back the
pump dischage in order to keep the target pressure (20 — 135 Mpa) set by the engine control computer.

DTC No. DTC Detecting Condition Trouble Area
* Open or short in fuel pressure sensor circuit for common rail
P49 Open or short in fuel pressure sensor circuit for common rail  Fuel pressure sensor for common rail
«ECU
HINT:

After confirming DTC 49, use the hand-held tester to confirm the fuel rail pressure from the CURRENT
DATA.

WIRING DIAGRAM

Fuel Pressure Sensor /&
2 21
l 3 R EE1 R @ VC
2 G-W 3 G-W 2 PCR
>|EE1 (E7)
1 20
1 L EET L @ E2
-
Y
A09813

INSPECTION PROCEDURE
HINT:

. If DTC 22, 24, 39 and 49 are output simultaneously, E2 (sensor ground) may be open.

. Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions
when the malfunction is detected. When troubleshooting it is useful for determining whether the vehicle
was running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at
the time of the malfunction.
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1 Check voltage between terminals VC and E2 of ECM connector.

E2

00 OO0nypa0 - 0000 %

100000 0004 0000 00

TS

A09805

PREPARATION:

@

(@) Remove the glove compartment.
(b)  Turn the ignition switch ON.
CHECK:

Measure the voltage between terminals VC and E2 of the ECU

connector.
OK:
Voltage: 4.5-5.5V

NG Check and replace engine ECU
(See page IN-20).

2 | Check voltage between terminals PCR and E2 of ECU connector.

@
E2 PCR

000000 0N

EDDIIDEEIEIDDE
00 (0 OO0,

[m]m ulu] 0 OOCCLL OO
[EEEE IDOO00C00C § 0000005
0 B0 D00 00\ 0 00

N e

A09806

@

PREPARATION:

(@) Remove the glove compartment.

(b) Start the engine.

CHECK:

Measure the voltage between terminals PCR and E2 of the en-

gine ECU connector.
OK:

Voltage: 4.6 V at 20°C (68°F)

OK Check and replace engine ECU
(See page IN-20).

3 | Check for open and short in harness and connector between fuel pressure sen-
sor for common rail and engine ECU (See page IN-20).

@

NG> Repair or replace harness or connector.

Replace common rail assembly
(See page FU-21).
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DI69J-01

DTC 78 (1) | Fuel Pump Circuit Malfunction (Fuel Leak-
age)

CIRCUIT DESCRIPTION

Refer to DTC 49 on page DI-78.
Refer to DTC 97 on page DI-89.

DTC No. DTC Detecting condition Trouble Area
* Open or short in EDU circuit
*«EDU
* Open or short in injector circuit
* Injector
Pressure change of common rail is abnormal against injection | « Open or short in common rail pressure sensor circuit
78(1) quantify and supply quantify of supply pump » Common rail pressure sensor

* Fuel line between supply pump and common rail
* Fuel line between common rail and injector

* Pressure limiter

* Engine ECU

WIRING DIAGRAM

Refer to DTC 49 on page DI-78.
Refer to DTC 97 on page DI-89.

INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is is detected. When troubleshooting, it is useful for determining whether the vehicle was
running or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of
the malfunction.

When using hand-held tester:

1 Are there any other codes (besides DTC 39, DTC 49, DTC 78 (2), DTC 78 (3) or
DTC 97) being output?

(See page DI-14).

YES> Go to relevant DTC chart

@

2 | Open engine hood and check if there is any fuel leakage (See page FU-8).

NG> Check and replace.
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@

3 | Check voltage between terminals PCR and E2 of engine ECU connector.

ON PREPARATION:
@ (@) Remove the glove compartment.
B2 PCR (b)  Turn the ignition switch ON.
ﬁﬁﬁl ONp r%i 0 :HEEP; CHECK:
wm L L)L O Measure the voltage between terminals PCR and E2 of the en-
\\‘( gine ECU connector.
OK:
oV s ~ Voltage: Approx. 1V at 20°C (68°F)
Y A09435
OK> Go to step 5.

@

4 | Check for open and short in harness and connector between common rail pres-
sure sensor and engine ECU (See page IN-20).

@

Replace common rail assembly (See page
FU-22).

NG> Repair or replace harness or connector.

5 | Connect hand-held tester, and read value of compensation of injection quantify
between cylinders.

PREPARATION:
(@) Connect the hand held tester to the DLC3.
(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:
Read the compensation of the injection quantify between the cylinders on the hand-held tester.
OK:
~ STD: -3 — 3 mm3/st
Maximum: -4 —4 mm?3/st

NG> Replace corresponding cylinder injector.
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@

Check if any fuel is mixed with engine oil.

NG> Replace injector (See page FU-6).

@

When you start engine, check that if any white smoke is coming out from ex-
haust pipe.

NG> Replace injector (See page FU-6).

@

Peplace injector (See page FU-6) and com-
mon rail assembly (See page FU-22).

When not using hand-held tester:

1

Are there any other codes (besides DTC 39, DTC 49, DTC 78 (2), DTC 78 (3) or
DTC 97) being output?

(See page DI-14).

YES> Go to relevant DTC chart

@

Open engine hood and check if there is any fuel leakage (See page FU-8).

NG> Check and replace leakage parts.
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3 | Check voltage between terminals PCR and E2 of engine ECU connector.

ON PREPARATION:
@ (@) Remove the glove compartment.
B2 PCR (b)  Turn the ignition switch ON.
ﬁﬁﬁl ONp r%i n :HEEP; CHECK:
w 0 CpD L)o@ Measure the voltage between terminals PCR and E2 of the en-
\?‘( gine ECU connector.
OK:
oV s ~ Voltage: Approx. 1V at 20°C (68°F)
Y A09435
NG> Go to step 5.

@

4 | Check for open and short in harness and connector between common rail pres-
sure sensor and engine ECU (See page IN-20).

@

Replace common rail assembly (See page
FU-22).

NG> Repair or replace harness or connector.

5 | Check if any fuel is mixed with engine oil.

@

6 | When you start the engine, check that if any white smoke is coming out from ex-
haust pipe.

NG> Replace injector.

NG> Replace injector (See page FU-6).
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@

Go to step 1in DTC 78 (2), DTC 78 (3).
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DI69K-01

DTC 78 (2) | Fuel Pump Circuit Malfunction (Open Cir-
cuit)
DTC 78 (3) | Fuel Pump Circuit Malfunction (Over Force
Feed)
CIRCUIT DESCRIPTION

Supply pump is a tandem type and has two circuits of the fuel suction and force feed processes that achieve
both high pressure force feed of fuel and reduction of driving torque.
In the suction process, it control SCV (Suction Control Valve) which suctions fuel by a plunger.

DTC No. DTC Detecting condition Trouble Area
*Open or short in SCV circuit
78 (2) Pressure change of common rail against supply quantify of *SCV
78 (3) supply pump is abnormal * Supply pump
e Engine ECU

WIRING DIAGRAM

Engine ECU
)
SCV (Pump 2) g
1 G (E7) PCV2
% B-W
2
SCV (Pump 1) .
2 B-W B-W E7Y COM
9
% 3 R-Y E7)PCV1
\_____/
Y A09804
INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting, it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ratio was lean or rich, etc. at the time of the
malfunction.
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When using hand-held tester:

1

Are there any other codes (besides DTC 39, DTC 49 or DTC 97) being output?

(See page DI-14).

YES> Go to relevant DTC chart

NO
\/
2 |[Check SCV (See page FU-13).

OK> Replace supply pump (See page FU-16).

@

Check for open and short in harness and connector between SCV and engine
ECU (See page IN-20).

NG> Repair or replace harness or connector.

@

4 | Check voltage between terminals PCV1 and COM, and PCV2 and COM of engine
ECU connector.
Reference: INSPECTION USING OSCILLOSCOPE
Waveforms . . o .
I " ” During cranking or idling, check the waveforms between termi-
PCVA1 - b~y 5v/ nals PCV1 and COM, and PCV2 and COM of the engine ECU
Division| connector.
HINT:
PCV2 a ald The correct waveforms are as shown.
NG Check and replace engine ECU
Y 20 msec./Division 09439 (See page ED-20).

@
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Replace supply pump (See page FU-16).

When not using hand-held tester:

1

Check SCV (See page FU-13).

@

NG> Replace supply pump (See page FU-16).

Check for open and short in harness and connector between SCV and engine

ECU (See page IN-20).

@

NG> Repair or replace harness or connector.

Y

20 msec./Division

A09439

@

3 | Check voltage between terminals PCV1 and COM, and PCV2 and COM of engine
ECU connector.
Reference: INSPECTION USING OSCILLOSCOPE
Waveforms . . . .
I " ” During cranking or idling, check the waveforms betwegn termi-
PCVA1 - b~y 5v/ nals PCV1 and COM, and PCV2 and COM of the engine ECU
Division| connector.
HINT:
PCV2 A ol The correct waveforms are as shown.
NG> Check and replace engine ECU

(See page ED-20).

Check if engine will start.

YES> Replace supply pump (See page FU-16).
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@

Peplace injector (See page FU-6) and com-
mon rail assembly (See page FU-22).
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Dl6gL-01

DTC 97 EDU Circuit Malfunction

CIRCUIT DESCRIPTION

The ECU has been adopted to drive the injector at high speeds. The EDU has realized high—speed driving
under high fuel pressure conditions through the use of a DC/DC converter that provides a high—voltage,
quick—charging system.

The engine ECU constantly monitors the EDU and stops the engine in case an abnormal condition is de-
tected.

DTC No. DTC Detecting condition Trouble Area

* Open or short in EDU circuit
*«EDU

. o * Open or short in SCV circuit

97 Open or short in EDU circuit

*SCV
* Injector
¢ Engine ECU

WIRING DIAGRAM

njector No.1 EDU 1 Engin?«EeHﬁ
R=C @ E‘:}
4 3 T
GJ 2L 1 18 -
' EQ =G E7 D
infector No.2 73/-7
J t=F @ N 15 , é
4 | 3 efo )W &7
=W E
1 2 '@ LR 3 #®
trjeet . E
: f Nog‘ @ E7
4 3 C@ LB 14 IO
L E E7
4 2 %S
: p 4
nnnnnn S )
|||J\4\JLU No-4!_ @ Ew = E7 @
| '\4 3| § BR 21
LB, ~ ef P E7 EQL)
o
13
E/ F@
12
E7 R(NJp
11
E7 RBHNIB
10 Ly
E7 R)_N..kl
20 A/
B-R E8 E2
— /
R/B-No-3 B=O - EQUREL
T INJ Relay E8
v B O
(O — \ 7

Y > 'A09803
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INSPECTION PROCEDURE

HINT:

Read freeze frame data using hand—held tester. Because freeze frame records the engine conditions when
the malfunction is detected. When troubleshooting, it is useful for determining whether the vehicle was run-
ning or stopped, the engine was warmed up or not, the air—fuel ration was lean or rich, etc. at the time of
the malfunction.

1 Check voltage of EDU power source.

PREPARATION:
@ (a) Disconnect the EDU connector.
(b)  Turn the ignition switch ON.
CHECK:
[ ] Measure the voltage between terminals 6 and 8 of the wire har-
= ness side connector.
6 OK:
=V 8 | 7 Voltage:9-14V

BE6653

A0983: A10173
NG> Check EDU power source circuit

(See page DI-93).
OK \

2 Check resistance between terminals 1 and 2 — 5 of wire harness side connector.

1 2 3 4 5 PREPARATION:

ON
@ =S, (@) Disconnect the EDU connector.
* < ] (b)  Turn the ignition switch ON.
A CHECK:

Measure the resistance between terminals 1 and 2 — 5 of the
wire harness side connector.

OK:
-) Q) (+) "~ Resistance: 2.5 - 3.1 Q at 20°C (68°F)

BE6653
A09833 Y A10174
OK> Go to step 4.

@

3 | Check injector (See page FU-4).

NG> Replace injector.
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@

Repair or replace harness or connector.

Check SCV (See page FU-13).

NG> Replace supply pump (See page FU-16).

@

Check for open and short in harness and connector between SCV and ECU.

NG> Repair or replace harness or connector.

OK \
6 | Check voltage between terminals #1 — #4 and E01 of engine ECU connector.
Waveform PREPARATION:
Remove the glove compartment.
#10 CHECK:
I During cranking or idling, check the waveform between termi-
#20 Eli))i\\fi/sion nals #1 — #4 and EO1 of the engine ECU connector with the os-
430 T i cilloscope.
OK:
#40 ~ Voltage: The correct waveform are as shown.
Y

A09438
NG> Check and replace ECU (See page IN-20).
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Check voltage between terminals INJF and EO01 of engine ECU connector.

INJF

PREPARATION:

Remove the glove compartment.

CHECK:

5v/ During cranking or idling, check the wave form between termi-
Division| 415 INJF and E01 of the engine ECU connector with the oscillo-
scope.

OK:

- Voltage: The correct waveform are as shown.

Wave form

A09437
NG> Check and replace ECU (See page IN-20).

@

Check for open and short in harness and connector between EDU and engine
ECU (See page IN-20).

NG> Repair or replace harness or connector.

@

Replace EDU.
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DI322-03

ECU Power Source Circuit

CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the coil, closing the contacts of
the EFI relay (Marking: EFl) and supplying power to the terminal +B of the engine ECU.

WIRING DIAGRAM

Engine ECU
Instrument Panel J/B Ignition Switch Instrument Panel J/B
~ 2 1] we R L2 IGN @ 2 9 liasw
WR__%5 1) A R41" R_iGT GO (B —
2C)6
Engine Room J/B
g Engine Room J/B
< From 2
51 EcU (@B EFI Relay
1 EFI 5 1
From 5 3 B-R —— +B
B Battety CH €~ 2B (B9
3 4 7
2F 2 D V) B s ey LS PR
é FL MAIN
22
BR B E1
W-R
_T_ Battery
— -~ @/
fT

Y A09821
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INSPECTION PROCEDURE

1 Check voltage between terminals +B and E1 of engine ECU connector.

ON PREPARATION:
@ E1 +B (@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.

oooooo o) I]I]ﬁ 00 OOOO0OC 10 000 —CHECK:

L O DD U0 [%LU'EH‘[ piisin Measure the voltage between terminals +B and E1 of the en-
gine ECU connector.

OK:

AN OR

) Q// (+) Voltage: 9-14V

—

Y A09719
OK> Proceed to next circuit inspection shown on

problem symptoms table (See page DI-19).
NG \

2 | Check for open in harness and connector between terminal E1 of engine ECU
and body ground (See page IN-20).

@

3 [ Check EFI main relay (Marking: EFI) (See page ED-9).

@

4 Check EFI fuse.

NG> Repair or replace harness or connector.

NG> Replace EFI main relay.

PREPARATION:

Remove the EFI fuse from the engine room J/B.
CHECK:

Check the continuity of the EFI fuse.

OK:

~ Continuity
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@

connected to EFI fuse.

NG> Check for short in all harness and components

5 | Check for open in harness and connector between engine ECU and EFI main
relay (Marking: EFI), and EFI main relay and battery (See page IN-20).

@

NG> Repair harness or connector.

6 [Check voltage between terminals IGSW and E1 of engine ECU connector.

%

@ ON E1 IGSW

IO

0 (0 00 000 OO0, 100000 O

O0ooooo 0O I]Dﬁﬂ 00 OOCOCga0 O
G COOO00O000 CO0000C 000000

00

N
oWV5

A09720

@

PREPARATION:

(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminals IGSW and E1 of the
engine ECU connector.

OK:

Voltage: 9-14V

OK> Go to step 9.

7 [ Check ignition switch (See Pub. No. RM698E BE section).

@

NG> Replace ignition switch.

8 |[Check for open in harness and connector between ignition switch and engine
ECU (See page IN-20).
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@

9 | Check voltage between terminal MREL of engine ECU connector and body

DIAGNOSTICS - ENGINE

NG> Repair or replace harness or connector.

ground.
ON MREL PREPARATION:
@ (@) Remove the glove compartment door.
\ (b)  Turn the ignition switch ON.
—=n | CHECK:

%ﬁﬁﬂ-‘:ﬂ& ooo0 0 —‘[ﬁ‘fﬁﬁ%ﬁﬁﬁa === ) )
u\|||\ IOCCOOOOOC § CO0OO000r OO000OO00C 0000000 Measure the Voltage between termlnal MREL of the englne

000 00 00004000 0000 100000 OCApoOO0 OO,

ECU 1 d bod d.
W\f‘// \y/ \ty( co connector and body groun

(—)® D "~ Voltage: 9-14V

A09721
OK Check and replace engine ECU
(See page IN-20).

@

Check for open in harness and connector between engine ECU and EFI main relay (Marking: EFI),
and EFI main relay and body ground (See page IN-20).
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DI-97

DI3SC-02

EGR Control Circuit

CIRCUIT DESCRIPTION

The EGR system recirculates exhaust gas, which is controlled to the proper quantity to suit the driving condi-
tions into the intake air mixture to slow down combustion, reduce the combustion temperature and reduce

NOXx emissions,

The lift amount of EGR valve is controlled by the vacuum which is regulated by the E-VRV operated by the

engine ECU.

If even one of the following conditions is fulfilled, the VSV is turned ON by a signal from the ECU. This results
in atmospheric air acting on the EGR valve, closing the EGR valve and shutting off the exhaust gas (EGR

cut—off).

Under the following conditions, EGR is cut to maintain driveability.
. Before the engine is warmed up

. Engine speed over 4,000 rpm

WIRING DIAGRAM

Engine ECU

W (&) EGR
J8 (LHD) J7 (LHD) )
Engine Room J/B J22 (RHD) J21 (RHD) E_VRV
EO1

Junction
EFI Relay Connector [%] for EGR
EFI 5 s 1

B-R

1 D
—{@H S S»@B ( B.R
4 - 7 |MREL
2 1375 B-O =5
;
1(2F)3(2F EGR
5 | W-B Cut
W-B Sl vsv 1
B-Y @EGRC
M
FL MAIN  Battery M}
~

A09814

INSPECTION PROCEDURE
When using hand-held tester:

1 Check connection of vacuum hose.

NG> Repair or replace.
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2 [ Check vacuum between EGR valve and VSV for EGR at 1,500 rpm.

Y PN PREPARATION:
&ﬁ @/ Vacuum Gaug >

(a) Using a 3—way connector, connect a vacuum gauge to the
hose between the VSV and EGR valve.

(b)  Warm up the engine to above 80°C (176°F).

CHECK:

Check the vacuum at 1,500 rpm.

RESULT:

Type Vacuum
B08084 [ 0 kPa (0 mmHg, 0 in. Hg)
1] 0 kPa (0 mmHg, in. Hg) — 28 kPa (210 mmHg, 8.3 in. Hg)

Above 28 kPa (210 mmHg, 8.3 in. Hg)

Type Ill}| Go to step 10

I
Type> Go to step 7.

Type ll \

3 Check VSV circuit for EGR.

PREPARATION:

(a) Disconnect the vacuum hose from the VSV for the EGR.

(b) Connect the hand—held tester to the DLCS.

(c)  Turn the ignition switch ON and push the hand-held tes-
ter main switch ON.

(d) Select the ACTIVE TEST mode on the hand—held tester.

CHECK:

Check the operation of VSV for EGR when it is operated by the

hand—held tester.

OK:

VSV is ON:

Air from port E flows out through air filter.
VSV is OFF:

Air does not flow from port E to air filter.

OK Check connection, damage and blockage of
vacuum hose.
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Check VSV for EGR (See page EC-7).

@

NG> Replace VSV for EGR.

Check for open and short in harness and connector between VSV for EGR and
engine ECU (See page IN-20).

@

NG> Repair or replace harness or connector.

ground.

Check voltage between terminal EGR of engine ECU connector and body

=i
T o o, ooy

OOOOOOCOC y 20000000
00 O 10000 00

Sy

A09722

EGR

EGR Signal Waveforms 5V/ DIV

{4 GND

1 msec./ Division (1,500 rom)  aose67

PREPARATION:

(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure the voltage between terminal EGR of the engine ECU
connector and body ground.

OK:

~ Voltage: 9-14V

Reference: INSPECTION USING OSCILLOSCOPE

During EGR system is ON (engine speed 1,500 rpm), check the
waveform between terminals EGR and E1 of engine ECU con-
nector.

HINT:

The correct waveform is as shown.

NG> Go to step 8.
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7 | Check operation of E-VRV.

PREPARATION:

(a) Disconnect the vacuum hoses from the E-VRV.

(b) Connect the hand-held tester to the DLCS.

(c)  Turn the ignition switch ON and the push hand-held tes-
ter main switch ON.

(d) Select the ACTIVE TEST mode on the hand—held tester.

CHECK:

E—VRV: ON Check the operation of the E-VRV when it is operated by the
pheess — E-VRV: OFF hand-held tester.

A05980 A05989
OK:

E-VRV ON:

Air from port E flows out through port F.
E-VRV OFF:

Air from port E flows out through air filter.

OK> Go to step 10.

@

8 |Check E-VRYV for EGR (See page EC-7).

@

9 | Check for open and short in harness and connector between E-VRV and engine
ECU, and E-VRV and EFI main relay (Marking : EFI) (See page IN-20).

@

10 | Check EGR valve (See page EC-7).

NG> Replace E-VRV.

NG> Repair or replace harness or connector.

NG> Replace the EGR valve.
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@

Check and replace engine ECU (See page
IN-20).

When not using hand-held tester:

1 Check the connection of vacuum hose.

NG> Repair or replace.

@

2 [ Check vacuum between EGR valve and VSV for EGR at 1,500 rpm (See page
DI-97, step 2).

Type | )| Go to step 6.

Type llly| Go to step 9.

)
)

Type ll \

3 [Check VSV for EGR (See page EC-7).

NG> Replace VSV for EGR.

@

4 | Check for open and short in harness and connector between VSV for EGR and
engine ECU (See page IN-20).

NG> Repair or replace harness or connector.
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@

5 | Check operation of E-VRV.

DIAGNOSTICS - ENGINE

PREPARATION:

E/G 3 (@) Remove the glove compartment door.
[ / Eﬁﬁﬂ" EEEHEE?? il Eb)) Disconnect the E6 conngctor from the engine ECU.
L AT c) Turn the ignition switch ON.
(T m\ﬁ/ | cHECk:
[ T, E6 Connector Check the E-VRV operation.
Q (1) Connect between terminal EGR of the engine ECU
connector and body ground (ON).
(2) Disconnect between terminal EGR of the engine
ECU connector and body ground (OFF).
OK:
~ E-VRVON:
Air from port E flows out through port F.
E-VRV OFF:
Air from port E flows out through air filter.
Air Filter X2
noo72s E-VRV: ON E-VRV: OFF
Eggggg A09788
OK> Go to step 9.

@

6 [Check E-VRV (See page EC-7).

@

7 | Check for open and short in harness and connector between E-VRV and engine
ECU, and E-VRV and EFI main relay (Marking : EFI) (See page IN-20).

NG> Replace E-VRV.

NG> Repair or replace harness or connector.
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8 |Check EGR valve (See page EC-7).

Replace EGR valve.

NG>
@

Check and replace engine ECU (See page
IN-20).
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DI326-03

A/C Signal Circuit

CIRCUIT DESCRIPTION
When the A/C compressor is ON, the A/C amplifier sends the A/C signal to the engine ECU, then engine
ECU increases the fuel injection volume to improve driveability during engine idling.

WIRING DIAGRAM

Engine ECU
—

A/C Amplifier +B
1 L-B 24 | act ?

<

B04588

INSPECTION PROCEDURE
When using hand-held tester:

1 Connect hand-held tester, and check A/C signal.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the A/C signal on the hand—held tester while the A/C compressor is ON.
OK:

A/C Switch Condition OFF ON
A/C Signal OFF ON

problem symptoms table (See page DI-19).

OK> Proceed to next circuit inspection shown on

e ]
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2 | Check voltage between terminal AC1 of engine ECU copnnector and body

ground.
STA PREPARATION:
@ AC1 (a) Remove the glove compartment door.
/ (b) Start the engine.
Iﬁﬁrﬂﬁﬁﬁc 0000 InENETANNS ADNERAT —CHECK . .
(EeaMeREsasss anaRys N aaaanar Measure the voltage between terminal AC1 of the engine ECU
\“{/ \y( connector and body ground when the A/C switch is turned to
ON and OFF.
O OK:
Y A09724 A/C Switch Condition Voltage
ON Below 1.5V
OFF 9-14V

OK>

Check and replace engine ECU

(See page IN-20).

@

A/C amplifier (See page IN-20).

3 | Check for open and short in harness and connector between engine ECU and

e )

Repair or replace harness or connector.

@

Check and replace A/C amplifier.
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When not using hand-held tester:

1 Check voltage between terminal AC1 of engine ECU connector and body ground.

STA PREPARATION:
@ AC1 (a) Remove the glove compartment door.
/ (b) Start the engine.
o000 Dapooo0 INENETANNS ANNETAT —CHECK
(ResNeaasasss aRaRys N e aanar Measure the voltage between terminal AC1 of the engine ECU
\y( connector and body ground when the A/C switch is turned to
ON and OFF.
ENE OK:
Y A09724 A/C Switch Condition Voltage
ON Below 1.5V
OFF 9-14V

problem symptoms table (See page DI-19).

OK> Proceed to next circuit inspection shown on

@

2 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-20).

@

Check and replace A/C amplifier.

NG> Repair or replace harness or connector.
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DI3SD-02

A/C Cut Control Circuit

CIRCUIT DESCRIPTION

This circuit cuts air conditioning operation during vehicle acceleration in order to increase acceleration per-
formance. During acceleration with the vehicle speed at 30 km/h (19 mph) or less and accelerator pedal
opening angle at 45° or more, the A/C magnetic switch is turned OFF for several seconds.

The air conditioning is also controlled by the ECU out putting the engine coolant temperature to A/C amplifier.

WIRING DIAGRAM

A/C Amplifier
Engine ECU
B 4 ™\
+
‘I*,CT 7 P ég ACT
“ Iy
Combination Meter E1
5V
6 6
— THWO
b ICT0 Y= E9
I
E1
. J

Y A09822
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INSPECTION PROCEDURE
When using hand-held tester

1 Connect the hand-held tester and check operation of air conditioning cut con-
trol.

PREPARATION:

(@) Connect the hand held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
(c) Start the engine and air conditioning switch ON.

HINT:

A/C magnetic clutch is turned ON.

(d) Select the ACTIVE TEST mode on the hand—held tester.

CHECK:

Check operation of A/C magnetic clutch cut when air conditioning cut control is operated by the hand—held
tester.

OK:

~ A/C magnet clutch is turned OFF.

@

2 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-20).

problem symptoms table (See page DI-19).

OK> Proceed to next circuit inspection shown on

NG> Repair or replace harness or connector.
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3 | Check voltage between terminal ACT of engine ECU and body ground.

Q™ pcr
|

n =l O
IﬁDDDDDD ON/J0000 O ﬁfuu% .0 000
{(OOOOCCOO0O0CK JCCICICK I

000 O 000000 OO 0|0

(+) \U -)

Y A09725

@

PREPARATION:

(@) Remove the glove compartment door.

(b) Start the engine.

CHECK:

Measure voltage between terminal ACT of engine ECU con-
nector and body ground when A/C switch is turned to ON and
OFF.

OK:
A/C switch condition Voltage
Engine atidling 9-14V
IG ON Engine stop 0-3V

OK> Check and replace A/C amplifier.

4 | Check voltage between terminal THWO of engine ECU and body ground.

@ON THWO

e
000000 OnJ0000 O 0 OO 8 0o
B a e AN ARNNN ] (ERAERN)
(nnsEasguunny(anafannni ERaanafany yinaakun)

Y = A09726

THWO Signal Waveforms 5vy/ DIV

THWO

<+ GND

100 msec./ Division (Idling) A05969

PREPARATION:

(@) Remove the glove compartment door.

(b)  Turn the ignition switch ON.

CHECK:

Measure voltage between terminal THWO of engine ECU and
body ground.

OK:

- Voltage is generated intermittently.

Reference: INSPECTION USING OSCILLOSCOPE

During idling, check waveform between terminals THWO and
E1 of engine ECU.

HINT:

The correct waveform is as shown.

Water temp. 30°C orless Approx. 75°C | 90°C or more

A 65 msec. 335.8 msec. 393 msec.

e ]

OK> Check and replace A/C amplifier.
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5 | Check for open and short in harness and connector between engine ECU and
Combination meter (See page IN-20).

NG> Repair or replace harness or connector.

@

Check and replace engine ECU (See page IN-20).

When not using hand-held tester

1 Check voltage between terminal ACT of engine ECU and body ground
(See page DI-107, Step 3).

OK> Check and replace A/C amplifier.

@

2 | Check voltage between terminal THWO of engine ECU and body ground
(See page DI-107, Step 4).

OK> Check and replace A/C amplifier.

@

3 | Check for open and short in harness and connector between engine ECU and
A/C amplifier (See page IN-20).

NG> Repair or replace harness or connector.

@

Check and replace engine ECU.
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DI6IM-01

Diagnostic Connector (DLC3) Circuit

CIRCUIT DESCRIPTION

Terminals TC and CG are located in the DLC3.
The DLC3 is located under the finish lower panel. When terminals TC and CG are connected, DTC in normal
mode or test mode can be read from the check engine warning light in the combination meter.
Also, terminal SIL is located in the DLCS3. This terminal is used by the M—OBD communication with hand—

held tester.

WIRING DIAGRAM

Engine ECU
Combination Meter (
CHECK
9 ENGINE | 14 12
From R-L . Y-B w
Ignition Switch C1D E9
Transponder +B Eq
Key ECU LG-R Junction Connector
18
3 1 13 LG-R R TC
5RO TC c c (E9)
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J23 (RHD)
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R 16 W SIL
Center BATT  SIL (E9)
J/B
5(3B
10
14(3B TAC B E6) A .
’ i
N\
From
Battery
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INSPECTION PROCEDURE

1 Check check engine warning light condition.

PREPARATION:

(@)  Turn the ignition switch ON.

(b) Using SST, connect terminals TC and CG of the DLCS3.
SST 09843-18040

CHECK:

Check the check engine warning light condition.

OK:

Check engine warning light : Blinking

riesa7|  HINT:

If this inspection OK and there is no hand-held tester, do not

need to do the following steps and this circuit is OK. Proceed

to next circuit inspection shown on problem symptom table

(See page DI-19).

OK> Go to step 7.

@

2 | Check voltage between terminals TC and CG of DLCS3.

ON DLC3 PREPAR_AT!QN: .
—— Turn the ignition switch ON.
ce CHECK:
D‘ ‘ | ) | ‘ ‘ ‘D Measure the voltage between terminals TC and CG of the
‘ I DLC3.
1111y oK:
Voltage : 9-14V
L /V\ ) TC
Y P\ A10152 OK> Go to step 5.
NG

3 | Check continuity terminal CG of DLC3 and body ground.

NG> Repair or replace harness or connector.
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4 | Check for open and short in harness and connector between terminal TC of
DLC3 and terminal TC of engine ECU (See page IN-20).

@

5 | Check voltage between terminal W of engine ECU connector and body ground.

NG> Repair or replace harness or connector.

ON PREPARATION:
@ (@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
%Eﬂﬂ.ﬂﬂﬂ..ﬂb.ﬂ*.- CHECK:
o0 0 i) Measure the voltage between terminal W of the engine ECU
connector and body ground.
OK:
~ Voltage: 9-14V
Y A09727
OK Check and replace engine ECU
> (See page IN-20).

@

6 | Check bulb of check engine warning light.

@

Check for open in harness and connector be-
tween terminal W of engine ECU and com-
bination meter (See page IN-20).

NG> Replace bulb.
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7 | Can you read the DTC (including normal DTC) using hand-held tester?

problem symptom table (See page DI-19).

YES> Proceed to next circuit inspection shown on

@

8 [Check voltage between terminal BATT of DLC3 and body ground.

ON DLC3 CHECK:
@ BATT Measure the voltage between terminal BATT of the DLC3 and

U body ground.
OK:

L L

Voltage: 9-14V

nector between terminal BATT of DLC3 and fus-

m NG Check for open and short in harness and con-
(=) ible link block (See page IN-20).

Y A10153

@

Check for open and short in harness and con-
nector between terminal SIL of DLC3 and ter-
minal SIL of engine ECU (See page IN-20).
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DI325-03

Starter Signal Circuit

CIRCUIT DESCRIPTION

When the engine is being cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture is
therefore necessary in order to achieve good start ability. While the engine is being cranked, the battery posi-
tive voltage is applied to terminal STA of the engine ECU. The starter signal is mainly used to increase the
fuel injection volume for the starting injection control and after—start injection control.

WIRING DIAGRAM

Engine Room J/B

STARTER Relay 3

2

1

3

2A

1
2D

A J1 (LHD)

|::| J20 (RHD)
Junction

Connector

(2H&
B
% FL MAIN
B-R
j Battery

Engine ECU
Center J/B / )
19 6 6
B-W aC 3D B-W E6 STA
B
1 (S6)1
S5
~—
Starter

B04587

INSPECTION PROCEDURE

HINT:

This diagnostic chart is based on the premise that the engine is being cranked under normal conditions. If

the engine does not crank, proceed to the problem symptoms table on page DI-19.



DI-116
DIAGNOSTICS - ENGINE

When using hand-held tester:

1 Connect hand-held tester, and check STA signal.

PREPARATION:

(a) Connect the hand-held tester to the DLC3.

(b)  Turn the ignition switch ON and push the hand—held tester main switch ON.
CHECK:

Read the STA signal on the hand-held tester while the starter operates.

OK:

Ignition Switch Position ON STA
STA Signal OFF ON

OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-19).

@

2 | Check for open in harness and connector between engine ECU and starter relay
(See page IN-20).

@

Check and replace engine ECU
(See page IN-20).

NG> Repair or replace harness or connector.

When not using hand-held tester:

1 Check starter signal.

ON PREPARATION:
@ STA (@) Remove the glove compartment door.
(b)  Turn the ignition switch ON.
k?::jEEEﬂ::j% (:PiEE(:l(:
@EERNATNREEA a0 ffuauss Measure inal STA of ine EC
(e LD Measure the voltage between terminal STA of the engine ECU
\y( connector and body ground during cranking.
OK:
Voltage: 6.0 V or more
Y

A09728
OK Proceed to next circuit inspection shown on
problem symptoms table (See page DI-19).
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@

2 | Check for open in harness and connector between engine ECU and starter relay
(See page IN-20).

NG> Repair or replace harness or connector.

@

Check and replace engine ECU
(See page IN-20).
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DI323-03

Pre—Heating Control Circuit

CIRCUIT DESCRIPTION

When the ignition switch turns ON, the engine ECU calculates the glow indicator lighting time/heating corre-
sponding to the coolant temperature at that time and turns ON the glow indicator light/glow plug relay.
As the ceramics is used for a glow plug material, the current control is not performed.

— Sec. 71 T2 Sec.
E 59k E
o) 120 £
g 3.7 \\ (0]
|_
o 2.1 \ E
£ 12 >
g 99 HEr—0 3
3 olofe| mmam € O
E (1?2) (ig) (1‘213) _‘(1_‘)
Rey b
- Water Temperature A0S565
WIRING DIAGRAM
Instrument Panel J/B Center J/B Combination Meter Engine ECU
)
5 GAUGE 10| g_ 10 1 | oy 22|GlowPlug[23 5 \v 3
IC [ A= Ty 3F L@%Cj@—“ W EQJG'ND
B-Y lgnition SW Instrument Panel J/B o
3 AMA1 2
IC 1A
2 1
Fusible Link Block
1 ALT 2 W
— 15— —(Erp——E0)
1
5 1) (RHD)
1 E1_@Junction J9 (LHD)
Connector &0 (RgD) GI(?W/ FB’IuZlgﬁay 11 16
w8 - - SREL
FL Il e € —WSSGR|F2@
MAIN [ 14 ; IE2\G-R
(LHD) PN (LHD)
(RHD)/ 3 w-R\ D)
Glow Plug
_T_ Battery i IJ (LHD)
T = 1l (RHD)
B-R

Y - A09817
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INSPECTION PROCEDURE

1 Does glow indicator light up?

PREPARATION:

Turn the ignition switch ON.

CHECK:

Does the glow indicator light up?

OK:

mglow indicator lights up for 0.5 sec. or more.

OK> Go to step 5.
NG \

2 | Check voltage between terminal GIND of engine ECU connector and body

ground.

ON PREPARATION:
@ G'NS (@) Remove the glove compartment door.

\ (b) Disconnect the E8 connector from the engine ECU.
FblEk:H: — i m—
@{Egjﬁﬁﬁ{%?[ o —‘FV i \ (c)  Turn ignition switch ON.
\N( \e( s CHECK:
/éﬁ 0 Measure the voltage between terminal GIND of the engine ECU
E8 Connector(_) AN () connector and body ground.
fam\2 OK:
Y A09807 Voltage: 9-14V

(See page IN-20).

OK> Check and replace engine ECU

@

3 Check GAUGE fuse.

PREPARATION:

Remove the GAUGE fuse.

CHECK:

Measure the continuity of the GAUGE fuse.
OK:

~ Continuity

NG Check for short in all harness and components
connected to GAUGE fuse.
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@

4 | Check glow indicator light bulb.

NG> Replace bulb.
OK \

Check for open in harness and connector between combination meter and engine ECU, and com-
bination meter and GAUGE fuse (See page IN-20).

5 | Check glow indicator lighting time (See page ST-1).

(See page IN-20).

NG> Check and replace engine ECU

@

6 | Are there any DTC being output?

YES> Go to relevant DTC chart.

@

7 [ Check glow plug relay (See page ST-1).

NG> Replace glow plug relay.
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8 | Check voltage between terminal SREL of engine ECU connector and body
ground at cranking.
ON PREPARATION:
@ SREL (@) Remove the glove compartment door.
\ (b) Disconnect the E9 connector from the engine ECU
— I e e | '
Ao dl T Vs | () Tum the ignition switch STA.
IDI:DI:DIIHHI J\R LI 0 O 000\
CHECK:
Measure the voltage between terminal SREL of the engine
E9 Conne V ECU connector and body ground at cranking.
OK:
Y A09808 Voltage: 9-14V

(See page IN-20).

NG> Check and replace engine ECU

@

Check for open and short in harness and connector between glow plug relay and
engine ECU, and glow plug relay and body ground (See page IN-20).

NG> Repair harness or connector.

@

10

Check resistance of glow plug (See page ST-1).

NG> Replace glow plug.

@

Inspect glow plug installation.

NG> Tighten glow plug.
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@

12

Check for open in harness and connector between glow plug relay and glow
plug (See page IN-20).

NG> Repair harness or connector.

Proceed to next circuit inspection shown on
problem symptoms table
(See page DI-19).




