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EFlI SYSTEM
DESCRIPTION
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The EFl system is composed of three basic sub—systems: Fuel, Air Induction and Electronic
Control Systems.

FUEL SYSTEM

Fusl is supplied under constant pressurs to the EFl injectors by an slsctric fuel pump. Tha
injectors inject a metered quantity of fuel into the intake manifold in accordance with signals
from the ECU (Engine Controal Unit).

AIR INDUCTION SYSTEM
The air induction system provides sufficient air for engine oparation.

ELECTRONIC CONTROL SYSTEM

The 3S—FE engine is equipped with a TOYOTA Computer Controlled System (TCCS) which
centrally controls the EFI, ESA, ISC, Diagnosis systems etc. by means of an ECU'—fprmarly EFI
computer employing a microcomputer. '
The ECU controls the following functions:

1. Electronic Fuel Injection (EFI)
The ECU receives signals from various sensors indicating changing engine operating conditions
such as:

Intake manifold pressure

Intake air tempsrature

Engine coolant temperature

Engine speed

Throttle valve opening angle

Exhaust oxygen content etc.
The signals are utilized by the ECU to determine the injection duration necessary for an optimum
air—fue| ratio. -

2. Electronic-Spark Advance (ESA)
The ECU is programmed with data for optimum ignition timing under all operating conditions.,
Using data provided by sensors which monitor various engine funetions (rpm, coolant tempera-
ture, atc.), the microcomputer (ECU) triggers the spark at precisely the right instant.

3. ldle Speed Control (ISC)
The ECU is programmed with target idling speed values to respond to differant engine cand:tmns
{coolant temperature, air conditioning ON/OFF, atc.). Sensors transmit signals to the ECU which
control the flow of air through the throttie valva bypass and adijust ldlo speed to the 'targat value,

4. Diagnogis
The ECU detects any malfunctions and abnormalities in the sensor network and lights a check
engine warning light in the combination meter. At the same time, troubie is identified and a
diagnostic code is recorded by the ECU. The diagnostic corde can be read by the nhumber of blinks
of the check engine warning light when terminals TE1 and E1 of the check connector are
connected.The diagnistic code are referred to in a later page. (See page EG—171)

5. Sslf-Correction Funetion
If any sensor malfunctions, an averags value recorded in the back—up circuit is substituted to
make driving possible. If danger is predicted, the engine is stopped and the check engine warning
light will light up.

6. Fail—Safe Function _
In the event of the sensor malfunctioning, 2 back—up circuit will take over to provide minimal
driveability, and the check engine warning light will illuminate.
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OPERATION
FUEL SYSTEM o
aJan Fuel Tank
Dallvéry Fpa Fuel Pump
Fuel Pressure '

Regulator

ST191
Fuel Pressure
Regulator
Injector
Fuel Filter
P1ES41
Prat Fuel Puisation Dampar .|

z Fual Tank
Fuel Fitter

Delivery Pipe Fuel Purnp

Fual pumpad up by the fuel pump, flows through the fuel filter and is distributed to each injector
at a set pressurs maintained by the fuel pressura regulator. ,

The fusl pressure regulator adjusts the pressure of the fusl from the fuel line (high pressure side)
to a pressure 284 kPa (2.9 kgf/cm?®. 41 psi) higher than the prassure inside the intake manifold,
and excess fuel is returnad to the fuel tank through the return pipe.

Fuel is injected into the intake manifold according to signals from the ECU.
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AIR INDUCTION SYSTEM e

§T202 Intake Manifold
{Air intake Chamber}

Throttle Body

Air
Cleaner
1

Sk intake Manifold
(Air intake Chamber)
Throttle Body
ISC Valve

\ \ Air Cleaner
1 ? 2 "r‘-..'.". :
PE5a0

Pize10

Ziieat

Air is filtered through the air cleaner and the amount flowing to the air intake chamber is
dstermined according to the throttle valve opening in the throttle body and the engine speed.
Intake air controlled by the throttla valve opening is distributed from the air intake chamber to the
manifold of each cylinder and is drawn into the combustion chamber.- . .

At low temperatures the ISC valve opens and air flows through the ISC valve and the throttle
body, into the air intake chamber. During engine warming up, even if the throttle valve is
completely closed, air flows to the air intake chambar, thersby increasing the idle spesd (first idle

operation). The air intake chamber prevents pulsation of the intake air. It also prevents intaks air
interference in each cylinder.
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ELECTRONIC CONTROL SYSTEM o
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The control system consists of sensors which detect various engine conditions, and an ECU
which determines the injection volume (timing) based on the signals from the sensors.

The various sensors detect the intake air pressure, engine speed, oxygen density in the exhaust
‘gas, engine coolant temperature, intake air temperature and atmospheric pressure etc, and
convert the information into an electrical signal which is sent to the ECU. Based on these signals,
the ECU caloulates the optimum ignition timing for the current conditions and operates the
injectors. The ECU not only controls the fus! injection timing. but alsc the self—diagnostic

function which records the occurrenca of a malfunction, ignition timing control, idle spesd
control and EGR control. s
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PREPARATION -
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EQUIPMEMT -
_ Carburetor cleaner Throttle body

Graduated cylinder hw

Soft brush Throtde body

Sound scope Injector

Tachometer

Torque wrench

Vacuum gauge
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Negative (-) Terminal Cable

19

2.
(a)

(b)

{a)
{b}
{c)

(d)

(a)

(b)

PRECAUTION

Before working on the fuel system, disconnect the
negative {—) terminal cable from the battery.

HINT: Any diagnostic code retained by the computer
will be arased when the negative {—) terminal cable is
disconnected.

Therafors, if necessary, read the diagnosis before dis-
connacting the negative {(—) terminal cable from the
battery. i
Do not smoke or work nesr an open flame whan
working on the fuel system.

Keep gasoline away from rubber or leather parts.

MAINTENANCE PRECAUTIONS

CHECK CORRECT ENGINE TUNE—UP

{See page EG—13)

PRECAUTION WHEN CONNECTING GAUGE

Use battery as the power source for the timing light,
tachometer, etc. '

Connect the tester probe of a tachometer to the termi-
nal IGE of the check connector.

IN EVENT OF ENGINE MISFIRE, FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

Cheack proper connection of battery terminals, stc.
Handle high—tension cords carafully. -
After repair work, check that the ignition coil termi-
nals and all other ignition systemn lines are reconne-
cted securely.

When cleaning the engine compartment, be espacially
careful to protect the electrical system from water.

PRECAUTIONS WHEN HANDLING OXYGEN
SENSOR

Do not aliow the oxygen sensor to drop or hit against
an object.

Do not allow the sansor 1o come into contact with
water.



ENGINE — EF) SYSTEM EG-161

IF VEHICLE IS EQUIPPED WITH MOBILE
RADIO SYSTEM (HAM, CB, ETC.)

If the vehicle is equipped with a mobile communica-
tion system, refer to the preaution in the IN sacn;gr]a

AIR INDUCTION SYSTEM

1.

Negative (-) Terminal Cable

o> ;o

" especially the ECU.

Separation of the engine oil dipstick, oil filler cap. PCV g
hose, ete. may causs the engine to run out of tune, 2

Disconnection, looseness or cracks in the parts of the
air induction system between the throttie body and
cylinder head will cause air suction and cause the
engine to run out of tune,.

ELECTRONIC CONTROL SYSTEM
-1,

Before removing EFl wiring connectors, terminals,
etc., first disconnect the powsr by sither turning the
ignition switch OFF or disconnecting the negative {(—)
terminal cable from the battery. . '

HINT: Always check the diagnostic code before dis-
connecting the negative (—) terminal cable from the
battery.

When installing the battery, be especially careful not
to incorrectly connect the positive (+) and negative
{—) cables. : L

Do not permit parts to receive a severe impact during
removal or installation. Handie aII,EFl' parts carefully,
Do not be careless during troubleshooting as there are
numerous transistor circuits and even slight terminal
contact can cause further troubles. '
Do not open the ECU cover.

When inspecting during rainy weather, take care to
prevent entry of water. Also, when washing the
engine compartment, pravent water from gatting on
the EFI parts and wiring connectors. .

Parts should be raplaced as an assembily.
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8.

(a)

(b)

Conmector

.{a)
{b)

PIS3496

(c)
(d}
- (e)
(f
(9}

Care is required when pulling out and inserting wiring
connectors,

Release the lock and puli out the connector, pulling on
the connectors.

Fully insert the connector and check that it is locked.

Use SST for inspaction or test of the injector or its
wiring connector.
SST 08842~30070

L0 Y

FUEL SYSTEM

When disconnecting the high pressure fuel line, a
large amount of gasotine will spill out, so observe the
following procedures:

Disconnect the fuel pymp connector.

Start the engine. After the engine has stopped on its
own, turn the ignition switch OFF.

Put a container under the connection.
Slowly loosen the connection,
Disconnect the connection.

Plug the connection with a rubber plug.
Reconnect the fuel pump connector.
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PISST

CORRECT -

Injector | pejivery Pipe
Grommaet m

23 2 L wnone

O-Ring

i

Check Connector
P15160

21210

2.

When connecting the flare nut or union bolt on the
high prassurs pipe union, observe the folluwmg proce-
dures:

Union Bolt Type:

(a)
(b)
(c)

Always use a new gasket,

Tighten the union bolt by hand.

Tighten the union belt to the specified torque.
Torgue: 29 N.m (300 kgf-cm, 22 ft1bf)

Flare Nut Type:

(@)
(b)

(a)
(b)

(c)

(@

Torque:

Apply a light coat of engine oil to the flare nut, and
tighten the flare nut by hand.

Using SST, tighten the flare nut to spaclflad torque.
SST 09631-22020

Fuel pump side: 24 Nan (240 lugf om, 18 Flbf)
Gthers: 30 N.m {310 kof-om, 22 ft-Ibf)
HINT: Use a torque wrench with a fulcrum length of
30 cm (11.81 in.).
Observe the following precautions when removing
and installing the injectors. S P
Never reuse the O—ring. #5at T
When placing a new O—ring on-the i lnjactor. take care
not to damage it in any way.
Coat a new O—ring with spindle oil or gamhna before
installing —never use engine, gear or brake oils.

Install the injector to the dallverv pipe and mtaki

‘manifold as shown in tha |Ilustrat|an.

Check that there are no fuel leaks after psrforming
maintenance anywhera on the fuel system.

Using SST. connect terminals +B and FP of the check
connector.

SST 09843-18020
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(b} Turn the ignition switch ON.
NOTICE: Do not start the engine.

(c) Pinch the fuel return hose.
The pressure in the high pressure line will rise to
approx. 392 kPa (4 kgf/em?, 57 psi). In this state,
check to see that there are no leaks from any part of
the fuel system.
NOTICE: Always pinch the hose. Avoid blndmg as it may
cause the hose to crack.

(d) Turn the ignition switch to LOCK.

(e} Remove the SST from the check connsctor.
SST 09843 —18020

P16161

Z12100
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DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built—in self ~diagnosis system by which troubles with the engine signal
network are detected and the check engine warning light on the combination meter lights up.
By analyzing various signals as shown in the later table {(See page EG—171) the ECU detects
system maifunctions relating to the sensors or actuators.

The self —diagnosis systam has 2 modes, a normal mode and a test mode. 8 el
If a malfunction is detectad when in the normal mode, the ECU lights up the check engine warning e
light to inform the driver of the occurrence of a malfunction. (For some codes the light does not

come on.) The light goes OFF automatically when the malfunction has been repaired. But the
diagnostic code(s) remains stored in the ECU memory (except for code No.18). The ECU stores

the code(s) until it is cleared by removing the EF| fuse with the ignition switch OFF.

The diagnostic code can be read by the number of blinks of the check engine warning light when

TE1 and Et terminals on the check connector are connected. When 2 or more codes are
indicated, the lowest number (code) will appear first.

¥ @ malfunction is detacted when in the test mode, the ECU lights up tha check engine warning

light to inform the technician of the occurrencs of a malfunction (except for eqde Nos.42, 43 and

51). In this case, TE2 and E1 terminals on the check connector should be connected as shown

later. (See page EG—1868). h

In the test mode, even if the malfunction is corrected, the malfunction code is stored in the ECU
memory even when the ignition switch is OFF (except code Nos. 42, 43 and 51). This also appliss

in the normal mode, The diagnostic mode (normal or test) and the output of the check engine
warning light can be selected by cornecting the TE1, TE2 and E1 terminals on the check
connector, as shown later. (See page EG —168)

A tast mode function has been added to the functions of the salf—dlagnnms system of the normal .

mode for the purpose of detecting malfunctions such as poor contact. which are difficult to

detect in the normal mode. This function fills up the self—diagnosis system. The test mods can

be implemented by the techrician following the appropriate procedures of check terminal
connaction and operation described later. (See page EG— 168) '

- CHECK ENGINE WARNING LIGHT CHECK

1. The check engine warning light will come on when the

. ignition switch is turned ON and the engine is not
running. ' _
2. When the engine is started. the check unginn warning
“CHECK™ Engine Wamning Light light should go off.

If the light remains on, the diagnosis system has
POTTTY detected a malfunction or abnormality in the system.
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DIAGNOSTIC CODES OUTPUT
{(Normal mode)

- To obtain an output of diagnostic codes, proceed
as Tollows:

@

(b)
{c)

(d)
2.

No Malfunction’
. 0.28

(@)

o).

Initial conditions _

Battery voltage 11 V or more .

Throttle valve fully closed {throttle position sensor
IDL points closed)

Transmission in neutral range

Accessories switched OFF

Engine at normal operating temperature

Tarn the ignition switch ON.

NOTICE: Do not start the engine.

Using SST, connect terminals 'i'E1 _éﬁd E1-of the check
coninactor.

- S8T 0984318020

Read the diagnostic code as indicated by the number

of flashes of the check engine warning light.

Diagnostic Codes (See page EG—171)

Normal System Operation (no malfunction)
® The light will alternately blink ON and OFF at
0.26 second intervals. '
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Code No,13 Code No. 31
0.52
| | ONONON ONCNONON
FF OFF
45 1] 25 45
18 (Seconds)
roVERY ) pore

(b)

G 5 1S BW I BW
o o o
] ]
o AR s o Ly
L 2 tipa 1
EMB4T)

(c)

Malfunction Code Indication

e [n the event of 2 malfunction. the light will blink
every 0.52 seconds. The first number of blinks
will squal the first digit of a 2 digit diagnostic
code and, after a 1.5 second pause, the 2nd
number of blinks will equal the 2nd. If thare are 2
or more codas, there will be a 2.5 second pause
between each code. :

e  After all the codes have been output, there willbe =

a 4.5 second pause and they will all be repeated
as long the terminals TE1 and E1 of the check
connector ars connected.
HINT: In the event of a number of codes, indication
will begin from the smaller value and continus to the
larger.

2 Trip Detection Logic

Diagnostic codes 21 and 2B use "2 trip dstection
logic”. With this logic, when a malfunction is first
detectead, the malfunction is temporarily stored in the
ECU memory. If tha same case is detected again
during the second drive test, this second detection
causas tha check engine waming light to light up.
The 2 trip repaats the same mode a 2nd time. (Howev-
er, the ignition switch must be turned OFF between:
the 1st time and 2nd time.} In the Test Mods, the
check engine warning hight lights up the 1st time 2
malfunction is detected.

After the diagnosis check, remove the SST from the
check connector. :

SST 09843-18020
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(Test mode)

HINT:
® Compared to the normal mode, the test mode has
. high sensing ability to detect malfunctions.

e [t can also detect malfunctions in the starter
signa! circuit, air conditioner signal and neutral
start switch signal.

¢ Furthermore, the same diagnostic items which
are detected in the normal made can aiso be
detectad in the test mode.

To obtain an output of diagnostic codaes, proceed
as follows:

1. Initial conditions

(a) Battery voltage 11 V or more

(b} Transmission in neutral range

(e} Accessories switched OFF

{d) Engine at normal operating temparature

2. First, using SST, connect tarmmals TE2 and E1 of the
" check connector,
SST 0984318020

Check annacm

g il TE2

El

3. Turn the ignition switch ON to bsgm the diagnosis in
the test mods.

HINT: To confirm that the test mode is operating,
Flashing check that the check engine warning light flashes
' when the ignition switch is turned ON.
ON 4, Start the engine and drive the vehicle at a spead of 10
cM,F””I”I”II”” km/h (8 mph) or higher.
— |.._ 5. Simulate the conditions of the malfunction described
0.131 Seconds by the customer.

B 20020
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6.
TE2
Check Connecm . 7.
N DON
Hiipy 1§
anl] v
=0E
POBI29
8.
SS8T
" s3I0

Using SST, connect terminals TE1 and E1 of the chock
connector.

SST 09843 —18020

Read the diagnostic code as indicated by the number
of flashes of the check engine warning light. (See page
EG—-171)

_ After the diagnosis check, remove the SST from:the

check connector.
SST 09843 — 18020
HINT:

The test mode will not start lf terminals TE2 and
E1 are connected after the Ignmon switch is
turned on.

The starter signal and vehicle spead signal will be
diagnosed by ths ECU as malfunctions, and code
Nos. 42, and 43 will be output, if the operation in
step 4 is not performed.

When the automatic transmission shift lever is in
the "D", "2", “L" or “R” shift position, or when the
air conditionar is ON or when the accelerator
pedal is depressed, code No. 51 (Switch Condi-
tion Signal) is output, but this is not abnormal.
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DIAGNOSTIC CODE CANCELLATION
1.

After repair of the trouble area, the diagnostic code
retained in memory by the ECU must be cancselled out
by removing the EFl fuse 15A for 10 seconds or more,
depending on ambient temperaturs (the lower the
temperature, the longsr the fuse must be left out) with
the ignition switeh OFF. :

HINT:

e Cancellation can also be done by removing the
negative (—) terminal cable from the battery, but
in this case, other memory systems (clock, etc.)
will alsc be cancelled out. -

e |f the diagnostic code is not cancetled out, it will
be retained by the ECUI and appear along with a

. new code in the event of future trouble.

e |f it is necessary to work on engine componsents
requiring removal of the battery terminal, a check
must first be made to see if a diagnostic code has
been recorded. ' .

After cancellation, perform road test of the vehicle to

check that a normal cods is now read on the check

engine warning light.

If the same diagnostic code appears, it indicatas that

-the troubls area has not been repaired thoroughly.

PL—00

DIAGNOSIS INDICATION

2.

When 2 or more codes are indicated, the lowest num-
bered code will appear first.

All detected diagnostic codes, except code Nos, 16,
43, 51 and 42 under the test mode will be retained in
memory by the ECU from the time of detection until
cancelled out,

Once malfunction is cleared, the check engine warn-
ing light on the combination meter will go off but the
diagnostic cods(s) remains stored in ECU memory
(except for cods Nos, 16,43, 51 and 42 under the test
mode).
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DIAGNOSTIC CODES
HINT:

If a malfunction is datactad d

uring the diagnostic code check, refar to the circuit indicated in the
table, and turn to the cormesponding page.

&  Yourreadings mayvary from the parameters listed in the table, depending onthe instruments used.
Check Engine®*
Lode | Number of blinks of Chack - . Warning Light g
No. Englna Warning Light ¥ Ty Disgnosis Trouble Arsa Memory™? | as page
Mods Moda
- Normal - - is recorded, = - =
Fisi
NE signal s not input to ECU ® Open orshortin NE, &
for 2 ssce. or more siter STA circudt s
12 ” ”“ RPM Signal O NA. s ON. » Distvibutor o 1G5
\ G signad la not input to ECL? s Oipen or shorl in STA earpuit
H1806 Tor 2 500, o maore. * ECU
. NE signad |s not inpit e ECU - N .
Cpen or shont in NE cistult
for 300 mpeo. or mors whan
13 ‘ ” ”"” B Signai on OoN ey in 1,500 rpm : :Z;hum a] 165
Fi"l!ﬂ' Or more.
® Opgn ar shon in IGF or IGT
HGF signal fram ignikar s ;
14 ” ”H”” Ignition Signal oN | MA | netinputaECUfera-5 i "“’;:"‘"‘”“""’“"m o 1G5
consacutive ignitions. i gu '
Fl1808
i ECT Control Normad sipnal is not output _
14 —.-_n_n.".l.u-u-l.”. Signal oN N.A from ECU CPL, " &Cy *
' {1) Open ar ahort In hanter
eircyit of exygen sanmor 5 .
15 500 Meec, oF More. 'qo“"“;"h““"'.
[L1)] Sheoult of ey en saneds i
2 Abnormal driving spesd . gcleglnmhmw
{Dalow 100 km/h 180 mpty | .
- . Oxygen . and sngine spasd in above EG-184
a e IHl ” Senmor DFF M.A, 1500 penl, amplitude of o] EG-284
Cireuit - oXypeENn pansor signal - - -
HOX1) i reducid 1 . :
036076V " Chonwdl::;thm
comtinucusly for 30 see., " m""-" T
o mers. s ECU
=3 12 wip delection legich
FNens {onty for |23)
o o Opon or shortin water
Open or short in walsr temp.
Water Tamp. TR, sangor plnguic
2 —n-”—-".n_ Sensor Hignal e oh : wor clrouit for 500 meec. » Water lamp. seneos o EG-1E9
more. {THW) . ECU
Fliso
Intake Alr Opan o shiut in intaks sir * ﬂf‘“mi:h"h
1 ”” I””I” Torap, Sensor QFF ON oM@, sansor cinault for 500 .l mlurl I o EG-128
Signal meec, or more, (THA) + ECU
Fi1s11
% Engina ground bott icose
+ OpeninE1 crcuit
Crvnsr v niom | 2 o
»s Alr-Eyus) for ot b e & Puel kna pressure
: #r3 when oXyQen ssnsor = EG-154
%5 —nnannnn. m“" "-"I s ON | o warmed up {rseing w . ':'mm:m‘m' o EG-284
mw sansos olrouit
=2 {2 tip detectian lagick .G
FIZ6&2 * |gnition systam
Vocuum Opan-or shor dotacted o Opan or chott in yatuam
oontinuatsly for 50 meec. asnsor clreuht
n J.ln.ﬂ_n__ s.an-or o o aF Mans H VBCUM S8nN0¢ * Vaguum sanser © FG-106
Fia1z Sine gensor cHouit 1PN . EDU
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DIAGNOSTIC CODES (Cont'd}

Check Engine*!
Cods | Nember of Blinks of Chack o Wareing Light | .2 :
No. |  Engine Waming Lipht ¥ Py v Diegnoses Rouiin At Mamory*? | Ses page
Mods Mods
Theottie Dpan o short detaatd » Open or ahort in Grotthe
# -—"'n'n'an— Sensos arr on B¢ Ivisrd W theotths poshion = Throttie position sensar o Ba-184
e eireuil. » .
firgra| Stanol IVIA) circui . ] = ey )
BPD signal la not inpet to | & Open ar short In vahicte
Vehick Speed ECL For at feest  pacondy apeod penor cirouh ;
42 “””" I“l Signal OFF OFF during blgh load delving * Vohicle spe0d sansor o] -
Sowicn 2 with engir 3 pred 3,000 . By
F11815 TP OF more.
= Dpan or short n sterter
5 . : wigral sirguht
2 [UUTLITUL | sarer signss Na | om | Samer st ETA) nct  Open or short bn 15 SW x EG-190
i ot ’ . OF main reley circyit
FH&18] = ECU %
With engine speed babween ] Uunummmu
’ " . Krock Songos 2,000 rpm ond G000 rpm, " RO Chrouit
B2 I””I”” ”” Signal OoN KA. | signal fram knock sensaris * Knock sensor [loossness, o -
igna mot input o ECU for o mal
FivB18 revolutians, (KNK) * ECU
Crapharyar whan AJC s ON, » A&/ pwitch systam
Swizsh 100 contact OFF or shi #» Throttis position sensor IDL
poaltion in "R", "D, 727, it
o | AN __ st NA | OFF | e "1” ramges with the # Neutesl atar awiteh olacuit * EG-104
S checkaminals E1wrnd TE1 . | @ mmm
FI1B17 sonngtted. ; * ECU "
REMARKS:

*1 "ON* displayed In the diagnosis mode column indicates that the check englne warning light Is lit up
when a malfunction is detected. "OFF" indicates that the check engine warning light does not Iight up -
during maifunction.diagnosis, even if a malfunction is detected. “N.A.” indicates that the item is not
included in malfunction diagnosis.

*2 (" in the memory column Indicates that a diagnostic code is recorded in the ECU memory when a
malfunction occurs. X" indicates that a diagnostic code is not recorded in the ECU memory evenif 2
malfunction occurs. Accordingly, output of dlagnostlc results In normal or test mode is performed
with the ignition switch. ON.

*2 2% trip detection logic” (See page EG-167)
* AT
*5  w/ Oxygen Sensor



ENGINE — EFI SYSTEM £G-173

DIAGNOSTIC CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.
{a} To simulate diagnostic code detecting condition after diagnostic code is recorded.

{b} Tocheckthat the malfunction is corrected when the repairis completed, confirming that diagnostic
code is not longer detected.

Code No. 21 . | Oxygen Sensor Circuit

Matfunction: Deterioration of Oxygen Sensor

(Vehicie speed) | Dstection
80 km/h (50 mph) ®
84 km/h (40 mph).
@
.. @ &
Idiing @ JS_
G SW OFF
3 min. 1=-2min. {Time)

Fiaaba

It is vital that test routine is adhered to detact the malfunction:

@ Disconnect the EFI fuse (15A) for 10 sec. or more, with |G switch OFF.
Initiate te__st mode tCunnuct terminals TE2 and E1 of check connector with IG switch

OFF).
@ Start the engine and warm up with all ACC switched OFF.
@ Idle the engine for 3 minutes.

@ With A/C switched ON, A/T in D range {M/T in 5th gear), accelerate graduallv within
the range 1,300 — 1,700 rpm centered around 1,500 rpm.

HINT: ® Ensure engine speed does NOT fail ‘below 1,200 rpm.

» Gradually deprass the accelerator pedal at a suitable rate to comply with the test
requirements on the above graph.

e Never allow engine speed to drop at any time during the test.
(8) Maintain the vehicle speed at 64 — 80 km/h {40 — 50 mph}.
® Keep the vehicle running for 1 - 2 min. after starting acceleration.

HINT: Iif a malfunction exists, the check engine warning light will light up after approx. 60
sec. from the start of acceleration.
NOTICE: If the conditions In this test are not strictly followed, detection of the maifunction will
not be possible.




EQ-174 ENGINE — EFi SYSTEM

DIAGNOSTIC TROUBLE CODE DETECTION DRIVING PATTERN (Cont'd)

Purpose of the driving pattern.

{a} To simulate diagnostic code detecting condition after diagnostic code is recorded.

{b) To check that ihe malfunction is corrected when the repair is completed, conﬁrmlng that diagnostic
code is no longer datected.

Code No. , 25 Air-Fuel Radio Lean Malfunction

Engine Speed
@
4,000 rpm . 4
Detection
2,000 rpm : @
® @
ldling .
IG SW OFF @ I ;
- 3 fin. S0sec. I (Time)

HINT: Before this test, check the feedback voltage for oxygen sensor.

(D Disconnect the. EF) fuse {15A} for 10 sec: or more, with IG switch OFF.
Initiate test mode {Connect terminals TE2 and E1 of chack connector with |G switch
OFF).

(@ Startthe engine and warm up. N
@ idie the engine for 3 minutss.
@ Quickly race the engine 10 4,000 rpm 3 times using the accelerator pedal.
(® Race the engine at 2,000 rpm for 90 secs. '
HINT: If a malfunction exists, the check engine waming Iight will light up during step @.

NOTICE: I the conditions in this testare notﬂrmlyfonowad, detection of the mall‘unctmn will -
not be possible.




ENGINE — EFl SYSTEM EG-175

DIAGNOSIS CIRCUIT INSPECTION

i BA-IT
) +5
+B1
w
I‘IE‘I
L E1
NS it
Does "CHECK” engine warning light comeon | YES
when ignition switch is ON? ™ Sysiem Nommal.
+ NO
Does "CHECK" engine warning light coma on YES Check wu’.‘"g hetwaan QK | Try another
when ECU inal Wi dad 0 the body? ECU terminal E1 and ECU
an terminal W is grounded to ody body ground. . .
i NO 1 BAD
Check bulb, fuse, and wiring between ECU and " | Repairor replace.
ighition switch. N
y BAD

Repair or replace.

Does "CHECK” angine warning light go off when | YES
the angine is started? :

= Systern Mormal.

§ NO
Check wiring between ECU and "CHECK" engine| BAD Repair.
warning light. -
] oK
. between ECU terminal TE1 and
1s there diagnostic code output when check fip: | e wiiog i d

check connectorterminal TE1, and ECU terminal

connector tnn_pinals TE1 and E1 are connected? E1 and check cannector terminal €1,

i _YES : T oK
Does "CHECK" engine warning light go off after | NO . Try ancther
rapair according-te malfunction code? Furth". AN PO DL, ECU.

t YES " ‘
System OK = Cancel out diagnostic code.




£C-170 ENGINE — EFI SYSTEM

TROUBLESHOOTING w/ VOLT, OHMMETER

HINT: -

» The following troubleshooting procedures are designed for inspsction of each saparate system,
and therefore the actual procedure may vary somewhat. However, troubleshooting should be
performed while referring to the inspection methods describad in this manual.

e Bafore beginning inspection, it is best to first make a simple check of the fuses, fusible link and
the condition of the connectors. . - . a

®  The following troubleshooting procedures are based on the supposition that the trouble lies in
gither a short or open circuit within the computer.

* If engine trouble occurs sven though proper operating voltage is detected in the computer
connector, then it can be assumed that the ECU Is faulty and should be replaced.

FUSES AND FUSIBLE LINK LOCATION -
571202
| —~GAUGE Fuse
———5T Fuss _
T —~MAIN H-Fusa .
ST ' | STF"?\ — GAUGE
- DDD 4" Fuse
|
0000 | | Fuse
™.
EF| Fusa AM2Fuse
———f
OE0ON] S
S=S00|H
MAIN H-Fuae/ DDDD =

21275 |



ENGINE — EFI SYSTEM EG-177

FLI%a4

(a)

(c)

Azen

EFl SYSTEM CHECK PROCEDURE
PREPARATION

Disconnect the connectors from the ECL.

(b) Remove the locks as shown in the illustration so that

the tester probe(s) can easily come in. .

NOTICE: Pay attention to sactions "A" and "B" In the

illustration which can be sasily broken.

Reconnect the connectors to the ECU.

HINT:

¢ Perform all votage measurements with the con-

_ nectors connected.

¢ Verify that the battsry voltage is 11 V or more
when the ignition switch is in the "ON" position.

Using & voltmeter with high impedance (10 kQ/V

minimum), measure the voltage at each terminal of

the wiring connectors.

NOTICE: The ECU shown in the illustrations for measur-

ing the voltage at each terminal of the wiring connectors,

on pages EG—182 to EG—194, is the ECU used for the

ST191 (A/'I') and §T202. For the ECU of the §T197 (M/

T). refer to EG—179 or EG—181.




EG-178

ENGINE — EFI SYSTEM

ECU Terminals

(ST202)
Symbol Terminal Name Symbal Terminal Name Symbaol Yetminal Name
EO POWER GROUND 81 ECTSOLENOID AC1 A/C AMPLIFIER
ED2 POWER GROUND 82 ECT SOLENOID ACT | A/C AMPLIHER
#10 INJECTOR SL ECT SOLENQID ‘SPD SPEED SENSOR
- El ENGINE GROUND oD CRUISE CONTROL ECU
#20 INJECTOR YF CHECK CONNECTOR ATS A/C AMPLIFIER
- E21 SENSOR GROUND L NEUTRAL START SWITCH
15CO 15C VALVE 1) CHECK CONNECTOR oDz /D SWITCH
) - TE1 CHECK CONNECTOR 2 NEUTRAL STRAT SWITCH
1SCC I1SC VALVE - i
- TE2 CHECK CONNECTOR SEL GROUND
- VAF .| VARIABLE RESISTOR w WARNING LIGHT )
5 - KNK KNOCK SENSOR A/P FUEL CONTROL CONNECTOR
VISC | AJCIDLE-UP VSV THW | WATER TEMF. SENSOR B/K STOP LIGHT SWITCH
THROTTLE POSITION
IGT IGNITER -1IDL SENSOR -
- THA INTAKE AIR TEMF. SENSOR -
THROTTLE PGSITION
- VTA SENSOR FC CIRCUIT OPENING RELAY
TAILLIGHT RELAY,
NE- DISTRIBUTCR PiBA VACUUM SENSOR ELS DEFOGGER RELAY
G+ DISTRIBUTOR - =
VACUUM SENSOR,
el Rl o V€ | HROTTIE POSMION SENSOR | BATT | BATTERY
G- DISTRBUTOR E2 SENSOR GROUND +B EFl MAIN RELAY
IGF IGNITER STA STARTER SWITCH
- NSW | NEUTRAL START SWITCH
ECU Terminals
0] w10 | saobscolmee| fvise] ~|ne-Jues{ e =1 s ]| ve | v | fvaeinavfroalem] vo | faralacs coal | w [ss £
e 6]~ | o sz| 6 | e s vez o] o1 [via| ] ez act|oo safrre] ] rc -8
R2758

ATz




ENGINE — EFI SYSTEM EG-179

ECU Terminals (Cont'd)
(ST191 M/T)

Symbol Terminal Name [Symbol Torminal Name | Symbol Terminal Name

£07 | POWER GROUND NE+ | DISTRIBUTOR THA | INTAKE AIR TEMP. SENSOR
' . | VACUUM SENSOR,
E02 | POWER GROUND 'NE- | DISTRIBUTOR VC | THROTTLE POSITION
' ; | SENSOR o
#10 | INJECTOR IGF | IGNITER PIM | VACUUM SENSOR
: THROTTLE POSITION
#20 | INJECTOR ; = VTA | gENSOR -
HT*' | OXYGEN SENSOR HEATER | STA | STARTER RELAY VAF*2 | VARIABLE RESISTOR
E1 | ENGINE GROUND ' = | E2 | SENSOR GROUND
ISCO | ISC VALVE ISCY | A/C IDLE-UP V8V ACT | A/CAMPLIFIER
" e TAILLIGHT RELAY, ~
ISCC | 1SC VALVE - : VF | CHECK CONNECTOR g ; , How
IGT | KGNITER “| E21 | SENSOR GROUND SPD | SPEED SENSOR
- TE2 | CHECK CONNECTOR FC | CIRCUIT OPENING RELAY
il B - | TE1 | CHECK-CONNECTOR - L
» | FUEL CONTROL : _
R_fP* CONNECTOR | ox1 GXY.GEN SENSOR AC1 | A/C AMPLIFIER
: L= KNK | KNOCK SENSOR . | BATT | BATTERY
- : - ; W | WARNING LIGHT
G+ | DISTRIBUTOR THW | WATER TEMP. SENSOR +B1 | EFI MAIN RELAY -
B THROTTLE POSITION :
G- | DISTRIBUTCR b Db | geneon : +B | EFI MAIN RELAY
ECU Terminals
sor]wo] vy [iscofisee] Tl 6| e frar [smafisce| | vF Jreafoxfouinon{rualem une] facsd /) b faca | 1]
eoz|aze] £1 feanliaT o-[re- 0| [efrer o velvralez| |us|seol /| | w0
— ¥ L™ - — [ — i~
POIEY
*1 Europe
*2' General



EG-180 ENGINE — EFl SYSTEM

ECU Terminals (Cont'd)

(ST191 A/T)
Symbol | Terminal Name Symbol Terminal Name Symbol . Terminal Nome
E01. | POWER GROUND 51 ECT SOLENOID L . =
€02 | POWER GROUND s2 | ecTrsoLenoip - ACT - | A/C AMPLIFEER
#10 | INJECTOR sL | ECT SOLENOID SPD | SPEED SENSOR
SEL*? | GROUND €1 ENGINE GROUND -
#20 | INJECTOR vE | CHECK CONNECTOR ATS | A/C AMPLIFIER
HT*2 | OXYGEN SENSOR HEATER £21 | SENSOR GROUND D
I5C0 | ISCVALVE TT | CHECK CONNECTOR oDz | O/DSWITCH
EGR*2. | EGRVSY. TE1 | CHECK CONNECTOR _ - -
ISCC | ISC VALVE OX1*2 | OXYGEN SENSOR KSW*2 | KICK-DOWN SWITCH
P PATTERN SELECT SWITCH TEz | CHECK CONNECTOR =
ED*2 | ED MONITOR VAE*! | VARIABLE RESISTOR W | WARNING LIGHT B
- - . KNK .| KNOCK SENSOR . R/P*1 | FUEL CONTROL CONNECTOR
VvISG | A/CIDLEUPVSY THW | WATER TEMP. SENSOR B/K | STOP LIGHT swITCH
' THROTTLE POSITION -
IGT | IGNITER , L | censoRr - - : -
2 NEUTRAL START SWITCH THA | INTAKE AR TEMP. SENSOR '
L | neuTRAL sTART swrTcH ik || IETTLE PN FC | CIRCUIT OPENING RELAY
) ' TAILLIGHT RELAY,
NE- DISTRIBUTOR t PIM VACUUM SENSOR ELS DEFOGGER RELAY
G+ | DISTRIBUTOR - - +B1 | EFi MAIN RELAY
' - _ VACUUM SENBOR, i i
WEs) | DEERIBLIOR V€ | tHROTTLE POSMION SENSOR | BATT | BATTERY
G- | DISTRIBUTOR EZ | SENSOR GROUND +B | EFI MAIN-RELAY
IGF - | IGNITER STA | STARTER SWITCH
5P2 | SPEED SENSOR NSW | NEUTRAL START SWITCH
ECU Terminals
U : o o _F L] W )
BT wio] cxopecofmcc] 6 Jose] 2 [ne-Ine+Jiar] o1 st | [vr ] 17 Joxtpvar [ minlra] vc| |87l 7 (spo]arslocaw] w [o; K]~ [usfear]
E:lsu ur jear] ¢ 1| L [ 6] o-|s#e] sa ] e | ez e reafine] m]u-rAL/lu W nn_i/'] rc |vmf 8]
Fl2T86
*1 General
*2 Eurape



ENGINE — EFI SYSTEM EG-181

ECU Wiring Connectors Voltage

No. Tarminals Condltion STD voltage (V] Sew page
+B8
1 -E1 . - - i
oo E IGSWON o 9-14 EG-182
2 BATT -E1 - 9-14 EG-183
IDL -E2 _ Throttie valve open 9-14
vC -E2 — : 4.6-56
. [BEWON Throttie valve fully closed 0.3-08 el
valw [+ RCE R
PR il o alve fuliy clos
Throttle valve fully open 32-49
PiIM ~E2 33-39
4 VC -E2 45-55 Fe-188
"% | IGSWON <
#10 EO1
5 #20 ~ E02 9-14 EG-187
-] THA -E2 G SW ON Intake air temp. 20 °C {88°F} 05-34 EG-188
7 THW -~ E2 T Coolant temp. 80°C {(176°F} i _ 0.2<10 EG-189
8 STA -E1 Cranking _ , . . 6 or more EG-190
8 IGT -E1 Cranking or idling . o Pulas generation EG-181
10 I'ggg ~E1 | IGSWON | ECU connectors disconnected 9-14 EG-192
1 W —E1 No tl:nuble {Chack engine warning light off} and engine 9—14 EG-183
running -
ECU Torminals
S5TZ202

o1} 210 | w20 pscolsce ne-|nes[ier | 51 | sL] | ve [ 77 L~ Tvarfnmvfra
E02 14 G | 5 52 { &1 ] |ex1| 1 m[uuxm

C

-

ST181 (M/T

I_r'l_l'L..._.I—l_l"'l,._ﬂ_l'L B o IS e Iy B I ,J—\.'—U—LJ'L
T e o L g O T e e o I T o o e e e o re +B1
_ E- w1, VAl 8

leoz|vze| £1 Jeardiar], G- ex| [en moLive |vale2 w |+
- - s =0 —_— e ————
ST (A/T
JE01 o J 420 fescojesce| e Jvisc| 2 [ne-[nefice 51 fsu | | ve [ rr Joxdfvartneni malraa] ve ] [s1al~Tseo) xsw| w [e/ ELS
feoz]seL] vt feca] ¢ )T L 6 | o |spe] 82 [ & | Jen | res| erferadf mn fyra] ] &2 acT /el ] re foar] +8
A2Te6
Poin2t
R2790




EG-182 ENGINE — EFI SYSTEM

No, Terminals Trouble Congdition STD Voitage
1 ‘;';}-51 No valtage IG SW ON 9-14V
Ecu
‘ ‘:+B
e | o

T P17234

@ There is no voltage between ECU terminals +B or +B1 and E1.

(IG SW CN)
L R
® Check that there ig voltage between ECU terminal +B or +B1
and body ground. {iG SW ON) ’
NOD QK ‘
Check wiring between ECU terminal E1 and body
FEze11 ®gmund.
| OK , _ ) BAD
Try another ECU. . Repair or replace.
Check fuses, fusible links and BAD
ignition switch. Repair or replace.
Tox
Check EFl main relay. : BAD
{Ses page EG-261 or 262) ; —+| Replace.
F2757
OK
@ = :
Check wiring between EFl main BAD _
ECU rfayand . Repsalr or replace.

P ]



ENGINE — EFI SYSTEM EG-183

No. Terminals Trouble Condition STD Voltage
2 BATT = E1 No voltage - 9-14V

ECLt

EF1 16A
aro S BATT

—

= |
PT84
(1) There is no voltage between ECU terminals BATT and E1.
Check that there is voltage between ECL} tarminal BATT and
@Ibody ground.
NO OK
Check wiring betwasen ECU terminal E1 and body
_ ® ground.
Sk oK . | BAD
| Try anothar ECU, ' Repair or replace,
; BAD
o . Aesplace.
Voltmeter Check fuse and fusible link « Aap
: | OK
Check wiring betwean ECU terminal BAD '
and battery. Repairorreplace.

Fizrss|




EG-184

ENGINE — EF| SYSTEM

Mo. | Terminals Trouble Condition STD Voltage
iDL - E2 Throttle vaive open 9-14V
VG -E2 Ignition - 45-68YV
3 No voltage switch ON Throttle valve fulty closed 03-08YV
VTA - Throttle vaive fully open 32-48V
ECU
I +B
Throttle Position Sensor (+B1)
E2 )
E2
IDL 1DL
VTA VTA
vC Ve
E1
= fhase
@] e« IDL-E2
ECU There is no voltage betwesn ECU terminals IDL and E2.

@ G sw ON) (Throttie valve open)

Check that there is voltage between ECU terminal +B or +B1
@ and body ground. (G SW ON)

NOQ A QK
Check witing between ECU terminal E1 and body
ground.
oK BAD
| Try enother ECU. Repair or replace.
1
Refer to +B—E1 trouble BAD .
- gaction {No.1). (See page EG-182) Repair or replace.
3
Check throttle position
= | @ sensor. {See page EG-248) BAD
Ohmmeter 3 BAD | OK
r %
:‘Ec‘ Repair or replaca Chack wiring between ECU and
' 4 throttle position sansor. it or,
Throttle Position Sensor O‘ o P throttle position sensor.
O -] rUK
VG Try another ECU.
VTA




ENGINE — EFi SYSTEM EG-185

e VC = E2

®No voltage between ECU tarminals VC end EZ2.
(1G sw ON)

Check that thers is voltage batween ECU terminal +B or +B1
and body ground. (iG SW ON}
oK ‘ NO

niires]
: Refer to +B — E1 trouble
® Check tiwottla position sensor. gaction (No.1).

5 5
| @] | (Seepagefa248) (See page EG-182}
o
4 BAD oK
Throttle Position Sensor O+ Of ]

i Chack wiring betwesn ECU and thro!

1 Repair or replage. position ) nin|
oK BAD
l Try another ECU. Repair or replace,

* VTA - E2

®Ho specified voltage at ECU terminsls VTA and E2.
{IG SW ON) . : :

®'Chcck that there is voltage betwesn ECU terminals VC and E2.
@ SW ONI| -

ND QK

Refer to VC = E2
troubla sacton.

oK

® Check throttle position sensor. | BAD
(See page EG-248)

Repair or replace.

oK

Check wiring betwesn ECU and BAD
throttle position sensor. Rupsir:or raplace:

OK

Try another ECU.

Throtthe Position Sensor O:

vasha



EG-186 ENGINE — EF! SYSTEM

No. Terminals Trouble Condition STD voltage
PiM =EZ 33-49Y
|
4 Vo B No voltage G SW ON FYITIY
ECU
e
Ez . "EE-
PiM : iPIM
L5 Jve

L

Vacuum Sansor
(Manifald Ahaolute)
Pressure Sensor

i

There is no voltage betwean ECU terminals PIM or VC and E2.
®neswon

|

Check that there is voltage between ECU terminal +B or +B1
@ and bedy ground. {IG SW ON}

0K NO
Refertoc +B - Et
Fit128 trouble section {Na.1}.
{See page EG-182)
(3 Check wiring batween ECU terminal E1 and body ground,
’ ! oK . | BAD
Check vacuum sensor,
(See page EG-278) Repair or replace.
BAD oK
Replace vacuum Check wiring between ECU and
sensor, VACHUM Sansorn
ok |BAD
Try another ECU. Repair ar replace.




ENGINE — EFI SYSTEM EG'“‘T

No, Terminals Trouble Condition STD voltage -
s - No voltage IG SW ON 9-1aV

' MNa.1
Injector
% 9 #20
#10
B
E02

T P17496

There is no voRage between ECL) terminals #10 and/or #20
@ and E01 and/or E02. (IG SW ON) ;

4 o
ack that there is voltage betwesn ECU terrinal #10 and/or

(K
| @ #20 and body ground.

' NO oK ,
Check wiring betwesn ECU terminal E01 and/or E02 and
body ground, _ _

| oK i BAD.
Try another ECU. Repair or teplace.

T
Check fuse, fusible links and ignition BAD
switch,

Repairor replace.

OK
¥

Check registance of each injector.
® STD resistance: Approx 1380

oK | BAD

- Raplace injector.

|

Check wiring hetwedn ECU tarminal BAD
#10 and/or #20 and battery.

Repair or replace.




EG-188 ENGINE — EFI SYSTEM

MNo. - .'Tbrim-ir.mls ‘ Trouble . Condition - STD-voltage

8 THA - E2 No voltage IGSWON | Intake air tempuraturs 20°C [66°F) 05-34V
. ECU
Intake Air Temp. Sensor o (LB {+B1)
r . .
LTHA _ D S
o2 e
1
yE1
- ST
a7z

Theare is no voltags between ECU terminals THA and E2,
@ ya swom

' : s
. Check that thers is voltage between ECU terminal +B or +B1
@ and bady ground. (IG SW ON)

OK. ] NO

Referto +8-E1 -
trouble section No.1.
{See page EG-182)

C-hau-l: wiring between ECU terminal E1 and bodv-
ground. . s
: \..? +B|. . oK. . : BAD_
| @ mz::g;g;;rﬂ - SeRSOR Repair or replace.
- {paD oK
=22 | Repair intake air Check wiring.between ECL and intake
® temp. sensor. air temp. sensor. ¢
A 1OK | $BAD
Try another ECU. . Hepair or replaca.
Ohmmaeater




" ENGINE — EFI SYSTEM EG-189

No. Terminals Trouble Condition ' STD voltage
7 THW - E2 No vaoltags G SW ON | Coolant temperature 80°C {176°F} 0.2-10V
ECU
Water Tamp. Sensor +B (+B1)
1 - 2 THW
£2 — 3E2
<E1
EsT2
There is no voltage batween ECU tarminale THW and E2.
® ya swon)
! )
Check that there is voltage betwean ECU terminal +B or +81
@ and body ground. 1@ SW ON)
OK. | ‘NO
Refer to +B - E1
Flzves trouble section {No.1).
{Sea page EG-182)

Check wirlng batween ECU terminal E1 and body ground.
‘ oK . 4 BAD
‘Check water temp. sensor. i
@ (See page EG-271} | Repair or raplace.
BAD . ‘ 0K
s Replace watsr Check wiring between ECU and watar
: temp. sensor. temp. SEnsor. : :
\ ® ' : ok | BAD
1 Try another ECU. Repair crreplace.

Ohmmater

;Lun‘-m“‘-“-% O;ar_J

1827




EG-190 ENGINE — EFI SYSTEM

No. TFerminals Trouble Condition STD voltage |
B STA -E1 No veitage : Crinking - 6V ormore
Ignition Switch ECU
AM2
5T 7.5A
AMZ 30A T itrad
(ST202) = 'gun

= Switch .

& (AT)

-&E..- ) STA

Starter Relay
Fbii
= R,

[
=

T PI17488

GJ( @ There is no voltage between ECU terminals STA and E1.
(G SW START)

Check starter 0K | Check wiring between ECU terminal STA
operation. and ignition awlitch tarminal ST2.

BAD OK "I BAD

Repair or replace.

L

Checkwiring between ECU terminal E1 and body
@ ground, '

oKk BAD

Try another ECU. Repair or replacse.

Check fuse, fusible links, battery, BAD

wiring, starter relay and ignition switch. Repsirorreniace,

OK

- ® Check that there is voltage at terminal 50 of starter.
Volmeter € {1G SW START] STD voltags: & V or more
o Terminal 5p _ Starter Lok NO
O* Check wiring between 1), ST2 and
Check starter. starter relay, and 2). battery and starter
terminal Q. T = =




ENGINE — EFI SYSTEM EG-191

Ne. Terminals Trouble Condition STD voltage

9 IGT -E1 No voltage idling Pulse generation

T P12487

Thare is no voitage between ECU terminals IGT and E1.
@ ydling)

Check that there is voltage between ECU terminal |GT and
@ body ground. {iding)

NO oK
Chack wiring between ECU BAD | Repairor
FizrT0 @ termidnal E1 and body ground. _ mpla;ﬂ.
. OK
. Try another ECU.
Voltmeter "
E Check fusible links and ignition BAD Repair or raplace.
o switch. _
O o
Check distributor. BAD "
»~ R or lace.
{See page 1G-10} EpayeLYem
OK
>
ECU Check wiring between ECU and BAD Repair or replaca.
= battery. :
oK
F
Check igniter. {See page 1G-11} | BAD Repair or replace.




EG-192 ENGINE. — EF|I SYSTEM

No. | - Terminals Trouble . Condition 8TD voltage .
W sco BV No veitsge  |IG SW ON | ECU connectors disconnected 9-14V

(ST191)
MAIN 80A
{(sT202)

T F17488

There ks no voltage bstweean ECU tarminals ISCC or ISCD and E1.
@ G SW ON)

¥ ! M
Lheck that there is vgltage betwaen ECU terminal +B or +B1.
@ and body ground. IG SW ON) :
oK NO

r
Referto +B-E1
trouble sectiqn {(No.1).
{Ses page EG-182)

sco| N7

Voltmeter

Chack resistance between ISC .~
valve torminals +B and ISCC or
@ ISCo. |
STD resistance:
Aprox. 19.3-2230

Lok

- gm:mg hetween ECU and BAD Repair or replace.

g oK
Try another ECU,

BAD | Replace ISC
valve.




ENGINE — EFI SYSTEM EG-193

No. Terminals Troubla Condition STD voltags

o No trouble ("CHECK™ engine warning light off) -

1" W =E1 No whgg and engine turning. 3-14VY

ECU

3 B
To GAUGE 104
F A .
Ignition Switch {1G1) O™ s> T CHECK” Engine w
Warning Light
_Combination Meter ‘ yE!
— L p
FHET28
There is no voltage between ECU terminals W and E1.
@ fidiing) '
: .
@ Check that there is voltagse between ECU tarminal W and
body ground.
NO oK
Checkwiring between ECU terminal E1 and body
@. ground, _ _
oK Sl IBAD
Try another ECU. Repair or replace.

Chack GAUGE fuse {10 A) and "CHECK”
engina waming fight.

oK BAD )
Repair or raplace.
¥ | Fuse blows again
Check wiring between ECU terminal | BAD _ ;
W and fuse. Repair or replace.
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ECU
To EFl Main Relay @ +B (+B1)
< OX
Oxygen
Sensor
VF1 _IE1
. Check Cannector VF
a ) TE1
[ G ' T —
1 E1
ox1
L
P1suse
| (1) There is no voltage between ECL terminals VF and E1. —|
Check that thera is voltage between:ECU terminal VF and body
ground., )
NC 1 OK :
| Check wiring between ECU terminal E1 and body ground. |
[OK [BAD.
| Try ancther ECU. |—w—| Repair or replace. |
m st::;:?mng into air induction BAD Repair or replace.
ToK . -
| Check spark plugs. (See page 1G-8} +—===+{ Repair or repiacs.|
10K
Check distributor and ignition BAD :
systom. {See page I1G-7) HRpalEE mpja?g‘
§ OK,
] Check fuel prassure, BAD P
(See pags EG-195) ~—=——=| Repair orreplace.
lDK BAD
| Chack injactors. (See page EG-220 or 234} _|-———] Repair or replace. |
OK
Chack vacuum sansor. BAD .
) 1 OK L
‘W Check operation of oxygen oK
Check Connector / @ sansor. (See page £G-284) System normal.
Hﬁ D V1488 § BAD
ne Check wiring between oxygen BAD .
0 0 . = y nanvor and EGLL Repair wiring.
E1 1 OK

Pocaas | Replace oxygen sensor.

L2
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FUEL PUMP
SYSTEM CIRCUIT

“"’“-C"m“%ﬁ

EFI

15A

gy - To ECU (FC)
MAIN '
20L o
Starter
Batiery

PS40

ON—VEHICLE INSPECTION

1. CHECK FUEL PUMP OPERATION K
(a) Using SST, connect terminals + B and FP of the check

connector.
SST 09843-18020

(b} Turn the ignition switch ON.
NOTICE: Do not start the sngine.
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(o)

3664

58T

PR30

le)

%

2.
{a)
{b)

(d)

Chack that thare is pressure in the fuel inlet hose from
the fuel filter.
HINT: If there is fuel pressurs, you will hear the sound
of fuel flowing.
If there is no pressure, check the following parts:
e Fusible link T - o
H=—fuse
Fuses
- EFl main relay
Neutral start switch _ -
ECU C
Fuel pump
Wiring connections

Turn the ignition switch to LOCK.

Remove the SST from the chack connecter.
SST 09843—18020 C

CHECK FUEL PRESSURE

Check that the battery voltage is above 12 V.
Disconnect the negative {—) terminal cable from ths
battery. ;
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5T202 : (e} STZ02:
Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet hose from the fuel filter outlet.
(d}) ST191:
Remove the union bolt and 2 gaskets, and disconnect
the fusl inlet hose from the fuel inlet pipe.-
CAUTION: .
. Put a suitable container or shop rag undsr the fusl
filter or fuel inlat pipe.
sT191 : ¢  Slowly loosen ths union bolt.
¢ . When removing the union bolt. fix the fuel filter in
. place using a spanner.

Fuel Inlst Hose

F15288
PI37S

ST202 - -- 1 -{e) ST202 | .

' "~ Install the fuel inlet hose and SST (pressure gauge) to
the fuel filter with 3 new gaskets and SST (union bolt).
ST191: o

Install the fuel inlet hose and SST (pressure gaugs) to
the fuel inlet pipe with 3 new gaskets and SST {(union
bolt). '

SST 09268—45012 -

SST (Unian) Torque: 29 N-m (300 kgf-cm, 22 ft-1bf) .

ST191 Newy SST () Wipe off any splattered gascline,
Fuel SST . . . ;
Inlet (Union)

211756
~— {g) Using SST, connect terminals -+B and FP of the check
connector, _ '
88T SST 09843—-18020
, (h} Reconnect the negative (—) terminal cable to the
el battery. 5, = = : :
\ Chack Cannector
N | +B
I D0 e

POG327
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(i)

Q)

(k)

1}
{mj}

Turn the ignition switch ON.

Measure the fuel pressure.
Fusl] pressure: S

265 — 204 kPa (2.7 — 3.1 kgf/cm’®, 38 — 44 psi)
i pressure is high, replace the fuel pressure regulator.
If pressure is low, chack the following parts:

®  Fuel hoses and connections i
e Fuel pump ' '

¢  Fuel filter . ,

¢  Fusl pressure ragulator

Remove the SST from the check connector.
SST 09483— 18020 :

Start the engine.
Disconnect the vacuum sensing hose from the fuel
pressure ragulator, and plug the hose-end.
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(n) Moeasure the fuel pressure at idie.
Fuet pressure: ;
285 — 304 kPa (2.7 — 3.1 kgf/cm’, 38 — 44 psh)

{o) Reaconnect the vacuum sensing hose to the fusl praér
sure regulator. '

(p) Measure the fuel pressure at idie.
Fue! praasure: _
208 — 255 kPa (2.1 — 2.6 kgf/em®, 31 — 37 psi)
If pressure is not as specified, check the vacuum
sensing hose and fusl pressure reguiator.

PI%26}
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8T202 '
For 5 Minutes After Engine has Stopped

P13757 21767

(r)

{s)

®

{q) Stop the engine.

Check that the fuel pressure remains as specified for 5
minutes after the engine has stopped.
Fue! pressurs: T

147 kPa {1.6 kaf/em?®. 21 psl) or mor
If pressure is not as specified, check the fuel pump,
pressure regulator and/or injector.
After checking fuel pressure, disconnect the negative
{—) terminal cable from the battery and carefully
remove the S$ST to pravent gascline from splashing.

. 85T 09268~ 45012

ST202: : _
Reconnect the fuel inlet hoss to the fuel filter with 2
new gaskeats and the union bolt.

ST191: ST ;

Reconnect the fuel inlet hose to the fuel.inlet pipe
with with 2 new gaskets and the union bolt,

Torque: 29 N-m (300 kgf-cm, 22 ft-1bf)

CAUTION: When instaliing the union bolt, fix the fusl
filter in place using a spanner. '

(u) Reconnect tha negative (—) terminal cable to the

battery.

(v) Check for fuel leaks. {See page EG—163)
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EG-201

COMPONENTS FOR REMOVAL AND
INSTALLATION

|

Rear Seat Cushion

Fuel Pump &
Sender Gauge
Connector

*28 (280, 21) 5T202

Service Hole Cover
*30 (310, 22) STIN '

f _‘.—l 4.0 (40,35 In.0f} |

Fuel Pump and
Sender Gauge

Fuel Return
Hose

P16291

| N'm {kgfem, ft4bf) | : Specified torgue
& Non-reusable part
* For use with S8T

L7248
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FUEL PUMP REMOVAL

(See Components for Removal and Installation)

Negative (~) Terminat Cable

ST202

@)
)

4.

(a)

CAUTION: Do not smoke or work near an open flame
whean working on the fusl pump.

DISCONNECT NEGATIVE (—) TERMINAL CABLE
FROM BATTERY
REMOVE REAR SEAT CUSHION

REMOVE SERVICE HOLE COVER

ST202: )

Remove the 4 screws, service hole cover and clamp.
ST191: R
Type A: Remove the b screws and service hole cover.
Type B: Disconnect tha sub—wire harness. Remove
the 5 screws and service hole cover,

REMOVE FUEL PUMP AND SENDER GAUGE
ASSEMBLY

Disconnect the following connector, pipa and hose;
(1) Fusl pump & sender gauge connector

(2) Fusl outlet pips

(3) Fusl return hose
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(b} Remove tha 8 bolts.

(c) Remove the fuel pump, sender gauge assembly and
gasket.

BRLY -BE

FUEL PUMP INSPECTION

1. INSPECT FUEL PUMP RESISTANCE
Using an ochimmetsr, measure the resistance between
terminals 4 and 5.
Resistance:
0.2 —~ 3.0 Q at 20°C {(68°F)
If the resistance is not as specified, replace the fuel
— pump, lead wire or connector. ' '

2. [INSPEGT FUEL PUMP OPERATION
Connect a tester lead from terminal 4 of the connector
to tha positive (+)} terminal of the battery; connect
another tester lead from terminal 5 of the connector
to tha negativa (—) terminal of the battery.
NOTICE: “
*  These tests must ba performed quickly (within 10

seconds) to pravent the coil from burning out.
e ¢ Keep tha fusl pump as far away from the battery as -

STETTRII | | S

possibie.
¢  Always connact or disconnect at the battery.
Iif operation is not as specified, replace the fusl pump,
lead wire or connectoer.
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY

Fuel Sender Gauge

Lead Wire for Fugl Pymp

& Gasket
Connector
Connector 2 T
Support €& Rubber Cushion
. P138% ) R '
4 Non-reusable part
2
_—

FUEL PUMP DISASSEMBLY

- {(See Components for Disassembly am:l Assembly)
1. REMOVE FUEL PUMP FROM PUMP BRACKET
(a) IDishonnan't the Ingc_l \:lif-l from the connactor.

(b} " Pull out the lower side of the fuel pump from the pump
‘bracket.
' {¢) Remove the rubber cushien from the fusl pump.
{d) Disconnect the fuel hose from inlet port of the fuel
pump, and remove the fuel pump.
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P13}

2.
(a)
(b}

(a)
(b)

PI3Y23

P13223

1.

(a)
(b)

FUEL PUMP ASSEMBLY

REMOVE FUEL PUMP FILTER FROM FUEL PUMP
Remove the clip.
Pull out the fuel pump filter.

REMOVE FUEL SENDER GAUGE FROM FUEL PUMP

. BRACKET

Disconnsct the fusl sendar gauge connector from the

- gonnector,

Remove the 2 screws and sender gauge.

- REMOVE CONNECTOR

Remave the 2 screws, connector support, connactor
and gasket.

{See Components for Disassembly and Ammblva

INSTALL CONNECTOR
Install a new gasket, the connector and connector

. support with the 2 screws. -

INSTALL FUEL SENDER GAUGE TO FUEL PUMP
BRACKET

Install the sender gauge with the 2 screws.

Connect the fuel sender gauge connsctor to the con-
nector. : ‘
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3. INSTALL FUEL PUMP FILTER TO FUEL PUMP
Install the fuel pump filter with a new clip.

3T New Cﬁp 210053

4. INSTALL FUEL PUMP TO FUEL PUMP BRACKET

{a) Connect the fuel hose to the outlet port of tha fuel

' PUmMp. P

{b) Install the rubber cushicn to the fusl pump. -

{c) Install the fuel pump by pushing the lower side of the
fuel pump. . P

(d} Connect the lead wire to the connactor.

- FUEL PUMP INSTALLATION

' {See Components for Removal and Installation)
1. INSTALL FUEL PUMP AND SENDER GAUGE
ASSEMBLY
" {a) Install a new gasket to the fusl pump bracket.
{b} insert the fuel pump and sender gaugs assembly into
ths fusl tank.

{c) Install the fuel pump bracket with the 8 bolts.
Torque: 4.0 N-m {40 kgf.cm. 35 in.bf)
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(d) .Connect the foliowing connector, pipe and hose:
(1) Fuel pump & sender gauge connector-
(2) Fuel outlet pipe
HINT: Use SST. (See page EG—163)
SST 09631—22020
Torgque:
$T202: 28 N-m {280 kgf.cm, 21 ft.Ibf)
ST191: 30 N-m (310 kgf.cm, 22 ft-lbf)
(3) Fusel return hose

§T202 2. CONNECT NEGATIVE (—) TERMINAL CABLE TO
i . BATTERY
3. CHECK FOR FUEL LEAKS
' (See page EG—163)

INSTALL SERVICE HOLE COVER
ST202:
Install the service hole cover with the 4 screws.
ST191:
Type A: install the service hole cover with the 5
sCcrews.
Type B: Connect the sub—wire haness, Install the
service hole cover with the B screws.

P1E263
P17928 P‘Iﬂ!b_ Fathi 2,

4. INSTALL REAR SEAT CUSHION



EG-208 ENGINE — EFI SYSTEM

FUEL PRESSURE REGULATOR

(ST202)
Gas Filter o ]
| N\
| < . . -Vacuym
/ Sensing
Ca * _Hose
-
N
"}
_.
Vacuum Plpe .
Fual Return Pipa : ;‘::alsum -
_— Regulator:

ON—VEHICLE INSPECTION

INSPECT FUEL PRESSURE
(See page EG— 196)
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" COMPONENTS FOR REMOVAL AND
INSTALLATION

A/C Idle-Up Vaive
Connector _

AJC tdle-Up Valve
{(w/ Air Hosel

Fuel Return Fipe
4 Gaskst \‘\
Fuel Pressure Regulator

2

|N-m {katem, ftdbf) | : Specified torque

# Non-reusable part

PLT0S

Nogative (=) Terminal Cabls FUEL PRESSURE REGULATOR REMOVAL

(See Components for Removal and Installation)
1. DISCONNECT NEGATIVE (—) TERMINAL CABLE
FROM BATTERY :

2. REMOVE A/C IDLE—-UP VALVE

{a) Disconnect the following connector and hoses:
(1) A/C ldle—up valve connector
{2) Air hose from intake manifold
(3} Air hose from air tube
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(b) Remove the 2 bolts and idle—up valve.

3. DISCONNECT VACUUM SENSING HOSE FROM
FUEL PRESSURE REGULATOR

4. DISCONNECT FUEL RETURN PIPE FROM FUEL
PRESSURE REGULATOR

Remove the union bolt and 2 gaskeis, and disconnect

the raturn pipe from the pressure regulator.

CAUTION:
@  Put a suitabls container or shop rag undar the
pressure rogulator.

*  Slowly loosen the union bolt

5. REMOVE FUEL PRESSURE REGULATOR
(a) Remove the 2 bolts, and pull out the pressure
- ragulator. .
(b} Remave the O—ring from the pressure regulator,
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FUEL PRESSURE REGULATOR
INSTALLATION

{See Components for Removal and Installation)

1. INSTALL FUEL PRESSURE REGULATOR .

(a) Apply a light coat of gasoline to a new O~-ring, and
install it to the pressure regulator.

(b} = Attach the pressure regulator to the delivery pips.

{c) Check that the pressura regulator rotates smoothly.
NOTICE: If It does not rotata smoothly, the O—ring may
be pinched, so remove the prmﬁ_rd regulator and
perform again steps (b) and (c} above. '

A —

CORRECT * | '

P18502

i {d) Install the pressure regulator with the 2 bolts.
Torgue: 5.4 N-m (55 kgf-cm, 48 in..Ibf)

2. CONNECT FUEL RETURN PIPE TO FUEL PRESSURE
REGULATOR
Install the return pipe with 2 new gaskets and the
union bolt. '
Torque: 18 N-m (195 kgf-cm. 14 ft-ibf)
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3. CONNECT VACUUM SENSING HOSE TO FUEL
PRESSURE REGULATOR

. INSTALL A/C IDLE—UP VALVE
(a) Install the A/C idle—up valve with the 2 bolts.

{b) Connect the following connector and hoses:
{1) A/C idle—up valve connector
(2) Air hose to intake manifold
{3) Air hose to air tube

5. CONNECT NEGATIVE (—) TERMINAL CABLE TO
BATTERY .

8. CHECK FOR FUEL LEAKS
{See page EG—163)
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- FUEL PRESSURE REGULATOR
(ST191)

s TS ‘f,;/,‘-'('qv o
_ (R
B Cirs

AN, .

" ON—VEHICLE INSPECTION

INSPECT FUEL PRESSURE
(See page EG—196)
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COMPONENTS FOR REMOVAL AND
INSTALLATION
Accelsrator Bracket
with Control Cable
High-Tension

Engina Wire
Protector Cylinder
Hoad Cover

Fuei Prassure
Regulator

_ @ 0Q-Ring

[ N'm: {kgfcm, ftlbfi | : Specified torque
¢ Non-reuvsabie part

pizee |

nuA-or
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Negative (=) |.

(=)
{b)

3.
{a)

(b)

(c)
(_d)

Wire Protactor

FUEL PRESSURE REGULATOR REMOVAL

(See Components for Removal and Installation) |
- DISCONNECT NEGATIVE (—) TERMINAL Cﬁ.LBLIE

FROM BATTERY : '

- REMOVE ACCELERATOR CABLE BRACKET

Disconnect the control cables from the throttle
linkags.
Remove the 2 bolts and accelerator bracket.

REMOVE CYLINDER HEAD COVER

Disconnect the high — tansion cords at the rubber
boot.

NOTICE: Pulling on or bending the cords may damage the
conduator inside. '

Do not pull on the high—tension cords.

Disconnect the 2 PCV hoses from the intake manifold
and throttle body.

Disconnect the PS oil reservoir return hose from the
engina wirs protecter.

Disconnect the 2 clamps of the engine wire protector
from the mounting bolts of the No.2 timing belt cover
in the sequenca shown,
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(e)

4,

" 6.
{a)

Remove the 4 nuts, grommets, cylinder head cover
and gasket. '

NOTICE: Cover the cylinder head with a clean cloth to
prevant dirt, stc. getting into the eylinder head.

DISCONNECT VACUUM SENSING HOSE FROM
FUEL PRESSURE REGULATOR

DISCONNECT FUEL RETURN PIPE FROM FUEL

PRESSURE REGULATOR

Remova the union haolt and 2 gaskets, and disconnect

the return pipe from the pressure regulator.

CAUTION: :

¢ Put a suitable containsr or shop rag under the -
prassure regulator.

#  Slowly ivosen the union bolt.

REMOVE FUEL PRESSURE REGULATOR

Remove the 2 belts, and pull cut the pressure
regulator.

(b} Remove the O—ring from the pressure regulator,
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FUEL PRESSURE REGULATOR
INSTALLATION

(See Components for Removal and Installation)

1. INSTALL FUEL PRESSURE REGULATOR

(a) Apply a light coat of gasoline to a new O— nng, and
install it to the pressure regulator.

(b) Attach the pressure regulator to the delivery pipe.

{e) Check that the pressure regulator rotates smoothly.
NOTICE: i it does not rotate smeothly, the O—ring may
be pinched, so remove the pressure regulator and
perform again steps (b) and (c) above. "

CORRECT

m_m.m,,,

P1550¢

{d) Install the pressure regulator with the 2 bolts.
Torque: 5.4 N-m (55 kgf-cm, 48 in.-Ibf)

2. CONNECT FUEL RETURN PIPE TO FUEL PHES:SLIRE
REGULATOR
Install the return pipe with 2 new gaskets and the

union bolt,
Torque: 18 N-m (186 kgf-ecm, 14 ft.IbH)
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3. CONNECT VACUUM SENSING HOSE TO FUEL
PRESSURE REGULATOR

: Seal Packing 4. INSTALL CYLINDER HEAD COVER
- (a) Remove any old packing (FIPG) material.

- (b) Apply seal packing to the cylinder head as shown in
i o F e - — the illustration.
l@lw o= ) Seal packing;
@Ii"‘i“: ‘!9!.! !:.'1 i ‘lil Part No. 08826 — 00080 or equivalent
. unm!w! A K T T
e N

(c) Install the gaskat to the cylinder head cover.

(d) Install the cylinder head cover with the 4 grommets
and nuts,
Torque: 23 N-m (230 kaf-cm, 17 ftIbf)

P13929

{e) Install the 2 clamps of the engine wire protecter to the
mounting bolts of the No.2 timing bslt cover in the
sequence shown. '

() Install the PS oil reservoir return hose to the engine
wire protector. |

2
Pi3828 Wire Protector nimz

(g} Connact the 2 PCV hoses to the intake manifold and
throttle body.

(h} Connect the 4 high—tension cords to the spark plugs.
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5. INSTALL ACCELERATOR CABLE BRACKET
(a) Install the accelerator cable bracket with the 2 bolts.
(b) Connect the control cables to the throttle linkage.

EG-219

6. CONNECT NEGATIVE (—) TERMINAL CABLE TO
BATTERY

7. CHECK FOR FUEL LEAKS
(See page EG—163)
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INJECTOR

(ST202)

Injector
{Connectar Color; Graen}

To Ignition Switch =
{1G2)

Injector

P16546
P14y

No.1

No.2

No.3

No.4

Engina (& ECT) ECU
)

¢ #20
< #10

[

E01 (EC2)

~

Fuel
Inlet
Hose

Fuel
Return
Hose

_2nm |
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1.

(a)

(b)

(a)
(b)

(e

[ o ¥

ON-VEHICLE INSPECTION

INSPECT INJECTOR OPERATION

Check operation sound from each injector.

With the engine running or cranking, use a sound
scope to check that there is a normal operating noise
in proportion to engine spesd.

If you have no sound scope, you can check the injec-
tor transmission operation with your finger.

Iif no sound or unusual sound is heard, check the
wiring connector, injector or injection signal from the
ECU. '

INSPECT INJECTOR RESISTANCE
Disconnact the injector connector.
Using an chmmeter, measure the resistance bstween
the terminals.
Resistance:
134 — 142 O at 20°C (68°F)
i the resistance is not as specified, replace the
injector.
Reconnect the injector connector.
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COMPONENTS FOR REMOVAL AND
INSTALLATION

High-Tension
Cord

Accelerstor Brackat
. with Control Cable

_Injector Corl-nmmAg

® Grommiet ———— &

tnjector 1
# O-Ring e
# Insufator —_Q & #
pacer
Fual outlet Hose

v %—V&cuum Hose

iw/EVAF)

PCY Hose

| N-m (kgfemn, fribf) | © Specified torque
# Non-reusable part
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EG-223

Megative (-} Terminal Cable

1.

(a)

(b}
(c)
(d)
(&)

7.
(a)

(b)

INJECTORS RE MOVAL

{See Components for Removsl and Installation)

DISCONNECT NEGATIVE (—) TERMINAL CABLE
FROM BATTERY

DISCONNECT INTAKE AIR TEMPERATURE
SENSOR FROM AIR CLEANER CAP

REMOVE AIR CLEANER CAP _
DISCONNECT ACCELEARTOR CABLE FROM
THOTTLE BODY '
A/T: ' :
DISCONNECT A/T THOTTLE CABLE FROM
THOTTLE BODY

DISCONNECT THROTTLE BODY FROM INTAKE

MANIFOLD

Disconnect the following hoses:
(1) w/EVAP:

Vacuum hose
(2) PCV hose

Type A:

Remove the 4 bolts.

Type B:

Remove the 2 bolts and 2 nuts.

Disconnect the throttle body from the intake
manifold.

Remove the gasket.

REMOVE CYLINDER HEAD COVER

Disconnect the 4 high—tension cords from the clamp
on the cylinder head caver.

Disconnect the high — tension cords at the rubber
boot. Do not pull on the high—tension cords.
NOTICE: Pulling on or bending the cords may damage the
conductor Insids.
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PLIAZE

{c)
(d)

(o)

(f

(a)

Remove the 2 bolts, and disconnect the accelerator
cable brackst from the intake manifold,
Disconnect the PCV hos_e from the in'_taka manifold.

Disconnect the engine wire protactor from the 2 mou-
nting bolts of the No.2 timing belt covar in the
sequence shown.

- Remove the 4 nuts, grommets, cylinder head cover

and gasket. . -
NGTICE: Cover the cylinder head with a clean cloth to
prevent dirt, etc. getting into the cylinder head.

HINT: Arrange the grommets in the correct order, so
that they can be rsinstalled into their original posi-
tions. This minimizes any possibility of oil leakage due
to reuse of the grommets in different positions. -

REMOVE DELIVERY PIPE AND INJECTORS
Disconnect the vacuum sensing hose from the fuel

- pressure regulator,
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EG-225

(c)

td)

(@)
i

()

(b) Remove the bolt, and disconnect the engine wire
- protector from the LH side of the intake manifold.

Disconnect the 4 injector connectors.

Disconnect the engine wire protector from the
2 brackets on the front side of the intake manifold.

Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet hose from the delivery pipe.
Discennsct the fual return hose from the return pips.

Remove the 2 bolts holding the delivery pipe to the
cylinder head.
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(h) Remove the delivery pipe from the 4 injectors, and
remove the delivery pipe.

() Pull cut the 4 injectors.
NOTICE: Be careful not to drop the injectors.

() Remove the 4 insulators and 2 spacers from the
intake manifold.

(ki Remove the O—ring and grommaet from each injector.

FI6429

212623
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INJECTORS INSPECTION |

1. INSPECT INJECTOR INJECTION
GAUTION: Keep injector clear of sperks during the test.

Fusl Pressure Regulator

S5T
{Union}

Fuel Return Hose
{COn Vehicle)

. . i 88T
3 {Union}

Fuel Filter
{Cn: Vehicle)

PS8

PITER

{a) Remove the union bolt and 2 gaskets, and disconnect
the fuel inlet hosa from the fuel filter outlet.
CAUTION: When removing or installing the union bolt, fix
the fuel filter in place using & spanner. .

Union Bolt
SsT
{Union) New
s > M

Fuel Fitter

o

PISERS

{(b) Connect SST {union and hose) to the fuel filter outlet
with 2 new gaskets and union bolts.-. '
SST 09288~ 41045 {90405—09015) -

Torque: 28 N-m (300 kgf-cm, 22 ftIbf)
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(c)

P15t |
Fuel New SsT (d)
Pressure O-Ring (Union}
H-Bguiat'or da)
New
Gaslmt_
Union : f
Bolt —8 Nms]ﬂ
Fuel Return Ry
* Hose B {Hoss)
_ _ Pl
Q—SST (Hose) “{9)
(h)
S5T {Unionjfg‘
SST
New O-Ring— {Clamp) 0]
Injector
Gromment
Vinyl Hose
POIBIS
0
(k)

P33

{1)

Remova the pressure regulator from the delivery pipe.
{See step 5 on page EG—210)

Install a new O-—ring to the fuel pressure regulator
inlat, -

Connect SST (hosse} to the fuel inlet of the pressure
regulator with SST (union) and the 2 bolts,

SST 09268—41045 (09268~41090) S
Torque: 5.4 N-m (56 kgf-cm. 48 ft.lbf) - _ _
Connect the fuel return hose to the fuel pressure
ragulator outlat with SST {unich), 2 new gaskets and
union bolt.

88T 08268—41045 (09268—41080)

Torque: 18 N-m (180 kgf-cm, 13 ft-jbf)

Install the grommat and a new O—ring to the injector.
Connect SST (union and hose) to the injector, and hold
the injector and union with SST (clamp).

SST 09268—41045

Put the injector into a graduated cylinder.

CAUTION: Install & suitable vinyl hoss onto the injector
to prevent gasoline from splauhlng-—oui.

Using SST, connect terminals +B and FP of the check
connector. : '

SST 09843~ 18020 :

Reconnect the negative (—) terminal cable to the
battery. '

Turn the ignition switch ON.

. NOTICE: Do not start the sngine.
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(m) Connect 8ST (wire) to the injector and battery for 15
seconds, and measure the injection volume. with a
graduated cylinder. Test sach injector 2 or 3 times.
SST 09842-30070
Volume: : :

49 — 59 cm® (3.0 — 3.6 cu in.) per 15 sec.

- Diffarence betwesn sach injector;

5 em® {0.3 cu In.) or lags

—— If the injection volumas is not as specified, replace the
injector.

2. INSPECT LEAKAGE : _

(a) In the condition above, disconnect the tester probes
of SST (wire) from the battery and check the fusl
leakage from the injector.

SST 09842-30070
Fual drop:
One drop or lasz per minute

{b) * Turn the ignition switch to LOCK. o
(c) Disconnact the negative {—) terminal cable from the
battery. ‘ _ T
{d) Remove the SST. - :
- SST 09268—41045, 09842—30070, 08843 - 18020

P16

{a) Reinstall the pressure regulator to the delivery pipe.
(See step 1 on page EG—211)

- P10

"~ () Reconnect the fuel inlet hose to the fuel filter outlet
with 2 new gaskets and the union bolt,
Torgue: 29 N-m {300 kgf-cm, 22 ft.ibf) _
CAUTION: When removing or installing the unlon bolt. fix
the fuel filter in place ﬁling a spanner.
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(a)
(b)

(c}

@
(o)
-(f)

(g}
(h}

0

)

INJECTORS INSTALLATION

(See Components for Removal and Installation)
t- .

INSTALL INJECTORS AND DELIVERY PIPE

Install a3 new grommet to each injector, ]

Apply a light coat of gasoline onte a new O—ring, and
install it to each injector.

Install the following parts to the intake manifold:

1) 2 spacers

{2) 4 new insulators

Place the dslivery pipe betwsen the intake manifold
and cylinder head. e -
While turning the injector left and right, install it to the
delivery pipe. Install the 4 injectors.

‘Position the injector connector upward.

Attach the 4 injectors and delivery pipe assembly to
the cylinder head. '

Temporarily install the 2 boits holding the dslivery
pipe to the cylinder head.

Check that the injectors rotate smoothly.

HINT: If injectors do not rotate smocothly, the probable
cause is incorrect installation of O —rings. Replace the
O—rings.

Position the injector.connector upward.
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(k)

Delivery
Side
L

n

{m)

(n)

(o)

(p)

Tighten the 2 bolts holding the delivery pipe to the
cylinder head.
Torque: 13 N-m (130 kgf.cm, 9 ft-1bf)

Connect the fusl inlet hosa to the delivery pipe with 2
new gaskets and the union bolt.

Torque: 34 N-m (360 kgtf-cm, 25 ft.1bf)

NOTICE: Bs careful of the fuel Inlet hose instsllation
direction.

Connect the fusl return hose to the return pipe.

Install the the engine wire protector to the 2 brackets
on the front side of the intake manifold.

Connect the 4 injactor connectors.
HINT: The No.l and No.3 injector connectors aras.
brown, and the No.2 and No.4 injector connectors are

gray.

Install the aengine wire protector to LH side of the
intake manifold with the bolt.
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(a)

I=tnfiria=)
[Tl rgYENy
_-._'Illl!}!: i,!{!'l

(a)
{b)

(c)
(d)

(o)

L]
(g}
(h)
(i)

Connect the vacuum sensing hose to the fuel pressure
regulator. '

INSTALL CYLINDER HEAD COVER
Remove any old packing (FIPG) material.
Apply seal packing to the cylinder head as shown in
the illustration.
Seal packing: ,
Part No. 08826—00080 or squivalent

install the gasket to the cylinder head cover.

Install the cylinder head cover with the 4 grommets
and nuts, . '

Torque: 23 N-m {230 kgf-cm, 17 ft-lof)

Install the engine wire protector to the 2 mounting
bolts of the No.2 timing beit cover in the sequence

Connect the PCV hose to the intake manifold.
Install the cable bracket with the 2 bolts,
Connect the 4 high—tension cords to the spark plugs.

Install the 4 high—tansion cords to the ciamp on the
cylinder head cover. '
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:A\:'Protruaion

Downward
P16538

(a)

(b)

(o)

(d)

INSTALL THROTTLE BODY
Attach a new gaskst to the intake manifold, facing the
protrusion downward.

Type A o
Install the throttle body with the 4 bolts.
Torque: 18 N.m (195 kof-cm. 14 ft-lbf)
HINT: Differant bolt lengths are used for the upper
and lowaer sidas, ' '
Bolt length:. |
Upper side: 40 mm (1.59 in.)
Lower side: 55. mm (2.17 in.)
Type B: e ' ;
Install the throttle body with the 2 bolts and 2 nuts.
Torque: 18 N-m {196 kgf-cm. 14 ft.Ibf)
Connect the following hoses: '
(1) w/EVAP:
. Vacuum hose
(2) PCV hose

A/T:

CONNECT A/T THROTTLE CABLE TO THROTTLE
BODY

CONNECT ACCELERTOR CABLE TO THROTTLE
BODY ' :
INSTALL AiIR CLEANER CAP

CONNECT INTAKE AIR TEMPERATURE SENSOR TO
AIR CLEANER CAP

CONNECT NEGATIVE (—) TERMINAL CABLE TO
BATTERY

'CHECX FOR FUEL LEAKS

(See page EG—163)
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INJECTOR

(8T191)

Injector

To Ignition Switch {1G2) -

(Connector Cotor:  Graen)

Fual Pulsation Damper

Injector

P13B43
P13p8?

Ne.1

No.2

No.3

No.4

Delivery Pipe

Fusl iniet Pipe

Fuel Return Hose

Engine (& ECT) ECU
)

) #20

Y #10

EO1 (E02}

Fual inlet Hose

ZL1760




ENGINE — EFl SYSTEM EG-235

1-

L

(b)

(a)
(b)

{c)

ON-—VEHICLE INSPECTION

INSPECT INJECTOR OPERATION

Check operation sound from each injector.

With the engine running or cranking, use a sound
scope to chack that thers is a normal operating noise
in proportion to engine speed.

If you have no sound scope, you can check the
injector transmission operation with a screwdriver.

¥ no sound or unusual sound is heard, check the

wiring connector, injector or injection signal from the
ECU. -

INSPECT INJECTOR RESISTANGE
Disconnsct the injector connector.

‘Using an chmmeter, measure the resistance between

the terminals.
Resizstance:

13.4 — 14,2 O at 20°C (68°F)
If the resistance is not as specified, replace the
injector. -
Reconnheact the injector connector.



EG-236 ENGINE — EFl SYSTEM

. COMPONENTS FOR REMOVAL AND
INSTALLATION |

H

igh-Tension

PS Qil Reservair
Accelerator Bracket
Return Hose with Control Cable

Engine Wirg
Injector Connector

Delivary Pipe

5 f Fuel Inlet Hose
Spacer IS
; & Gaakatéa

Tnjw Fuel Pulsstion Damper —_%

34 1360, 28) ‘
# Insulator =29 1309, 221 Vacuum Hose Vacuum Hosa

IW/EGR!  wiEAP)

No.1 Intake
Manifold Stay |

ISC Valva Connector

No.2 Intake Manifold Stay Throttle Body

L:H Engine %
Hanger PCV Hosa Air Hose
@

Water Bypass Hose

[ N-m {kgFcm, fibf} | : Specified torque
#® Mon-reusabie part
* For usewith §5T
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INJECTORS REMOVAL

(See Components for Removal and Installation)
1. REMOVAL THROTTLE BODY
(See page EG—251)

2. REMOVE LH ENGINE HANGER AND No.2 INTAKE
MANIFOLD STAY _
Remove the bolt, nut, engine hanger and manifold
stay. '

3. w/ EGR:
'REMOVE EGR VALVE AND PIPE

(a} Disconnect the following hoses from the EGR valve:
{1} Vacuum hose (from port E of VSV)
(2) EGR hose (from vacuum modulator)

(b) Loosen the cylinder head side of the EGR pipe union
. nut. - :
(c}. Remove the 2 nuts, the EGR vaive, pipe assembly and
gasket.

4. ' REMOVE NO.1 INTAKE MANIFOLD STAY
Remove the 2 bolts and manifold stay.
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6.

{a)

{d}

(d)

(a)
(b)

(e)

{c)

REMOVE CYLINDER HEAD COVER
(See steps 1 and 2 on page EG—19)

DISCONNECT FUEL INLET HOSE AND FUEL
RETURN HOSE e .
Disconnect the clamp of the engine wire from the wire
brackst.

Using SST, locsen the fuel pulsation damper.

SST 09612—-24014 (09617—-24011)

Remove the fuel pulsation damper and 2 gaskets, and
disconnect the fuel inlet hose from the delivery pipe.
Disconnect fual return hose from return pipe.

REMOVE DELIVERY PIPE AND INJECTORS
Disconnect the 2 clamps of the angine wira from the
wire brackets on the intake manifold, _
Disconnect the vacuum sensing hose from the fuel
pressure reguiator.

Disconnect the 4 injector connectors.
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(d)

(e)

i)

(9)

(h)

Remove the 2 bolts holding the delivery pipe to the
cylinder head.

Remove the delivery pipe tegether with the 4 injectors
by following the instructions as shown in the
ilustrations. S

NOTICE: Be carsful not to drop the injectors when rem-
oving the delivery pipe.

Remove the 4 insulators and 2 spacers from the
cylinder head.

“Pull out the 4 injectors from the delivery pipe.

Remove the O—ring and grommet from each injector.
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INJECTORS INSPECTION

1. INSPECT INJECTCR INJECTION
CAUTION: Keep injector clesr of sparks during the test.

88T

{Union) ‘
L=

Fuel Return Huae
{Cn Vehicle)

Fuel Pressure Regulator

| '-.’; ’ ’ a )
: {On Vehicte)

(Hose}

Fuel inlet Pipe

Fi3684

{a} Remove the union bolt and 2 gaskats, and disconnect
the fue! inlet hose from the fusl inlet pipe.

{(b) Connect SST (union and hose) to the fuel inlet pipe
with 2 new gaskets and union bolts.
SST 09268—41045 (90405—09015)
Torque: 28 N-m (300 kgf-em, 22 ftI1bf)
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(c) Remove the fusl pressure regulator from the delivery
pipe.
(Ses step 4 on page EG—216)

Fuel New SST {d) Instafl a new QO—ring to the fusl pressure regulator
Pressure Q-Ring  (Union) inlet. .
. Regulator {e) Connect SST (hose) to the fuel pressure regulator inlet

-

gmﬂ with SST (union) and the 2 bolts.
Hﬁ 8ST 09268—-41046 {09268—41090)
® Torque: 6.4 N-m (65 kgf.cm, 48 in..1bf)
Uniun;@ ﬁ?:-mm - () Connect the fuel return hose to the pressure regulator
Bolt o ot Retim SST outlet with SST {union), 2 new gaskets and union bolt.
Hose e SST 09268~ 41045 {09268 ~41080)
: Torque: 18 N-m (180 kgf.cm, 13 ft1bf)
- (g) Install the grommet and a new O =ring tc the injector.
Q_SST (Hose) (h) Connect SST (unicn and hose) to the injector, and heid
the injector and union with SST (clamp). '
SST (Union}é‘ SST 09268—-41045
S ' SST (i Put the injector into the graduated cylinder.
New O-Ring @_ {Clamp) CAUTION: Install s suitable vinyl hose onto the injector
Injector to prevent gascline from splashing out.
Gramment
Vinyl Hose
POIG1S

iy Using SST, connect terminals_ +B and FP of the check

" gonnector.
SST 09843-18020 _
(k) Reconnect the nsgative (—) terminal cable to the
battery.

(D Turmm the ignition switch ON.

NOTICE: Do not start the engine.

P13963
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Flgas

_ (a)

{b)
{c)

(d)

{e)

{f)

(m) Connect SST (wire) to the injector and battery for 15

seconds, and measurs the injection volume with a
graduated cylinder, Test sach injsctor 2 or 3 times.
SST 09842—-30070
Volume:

48 — 59 em® (3.0 — 3.6 cu in.} per 15 sec.
Difference between sach injector:

8 cm’ (0.3 cu In.) or less
If the injection volume is not as specified, replace the
injector. '
INSPECT LEAKAGE
In the condition abovs, disconnect the taster probes
of SST (wire) from the battery and check the fuel
leakage from the injector.
SST 09842-30070
Fuel drop:

One drop or less per minute

Turn the ignition switch to LOCK.

Disconnect the negative (—) terminal cable from the
battery.

Remove the SST.

SST 0926841045, 09842—30070, 09843—- 18020

R;einatall the fuael pressure regulator to the delivery
pipe.
(See step 1 on page EG—217)

Reconnect the fuel inlet hose to the fuel inlet pipe
with 2 new gaskets and the union bolt.
Torque: 20 N-m (300 kgf-cm. 22 ft-ibf)
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1.
{a)
{b)

(c)

(d)

(o)

()

()

INJECTORS INSTALLATION

(See Components for Removal and Irm:illatlon]

INSTALL INJECTORS AND DELIVERY PIPE

install @ naw grommet to the injector.

Apply a light coat of gascline onto a new D—nng and
install it to each injector.

Place 4 new insulators and the 2 spacers in pnsutmn
on the cylinder head.

While turning the injector left and right, mstall it to the
delivery pipe. install the 4 injectors.
Position the injector connector upward.

Install the 4 injectors and delivery pipe assembly to
the cylinder head by following the instructions as
shown in the illustration.

Temporarily install the 2 belts holding the delivery
pipe to the cylinder head.
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h
companra |
- :
Upward
¥ L (i)
()
Vacuum Sensing e ' {k}
Ho: s
% ‘E'a h 0
R >
(m)
2.
3.
(a)
(b)
Return Hose

Check that the injectors rotate smoothly.

HINT: if injactors do not rotate smoothly, the probable
cause is incorrect installation of O —rings. Replace the
O—rings. '
Position the injector connector upward.

Tighten the 2 bolts holding the delivery pipe to the
cylinder head.
Torque: 13 N-m {130 kgf-cm, 8 it-Ibf)

Connect the vacuum sensing hoss to the fuel
pressure regulator: 4 )

Install the 2 clamps of the engine wire to the wire
brackets on the intake manifold.

Connsect the 4 injector connectors.

CONNECT FUEL RETURN HOSE TO RETURN PIPE
CONNECT FUEL INLET HOSE TO DELIVERY PIPE
Temporarily connect the fuel inlet hose with 2 new
gaskets and fuel pulsation damper. .
Using SST, tighten the fuel pulsation damper.
SST 09812-—-24014 (096817 —24011)
Torque:

34 N-m (350 kgf-om, 25 ftIbf)

29 N-m (300 kgf.cm. 22 ft:Ibf) for use with SST
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(a)

(b)

{e)

 HINT:Uss a torque wrench with a fulcrum length of

30 cm (11.81 in.).
Install the clamp of the engine wire to the wire clamp.

INSTALL CYLINDER HEAD COVER
(See step 6 on page EG—24)

INSTALL NO.1 INTAKE MANIFOLD STAY
Install the manifold stay with the 2 bolts.
Torgue: 42 N-m {425 kgf.cm, 31 ft-1bf)

w/ EGR:
INSTALL EGR VALVE AND PIPE
Install a new gasket, the EGR valve and pipe assembly
with the unien nut and 2 nuts.
Torgque:
Nut: 13 N-m (130 kgf-em, 9 ftIbf)
Union nut: 58 N-m (600 kgf.cm, 43 ft-1bf)

Connect the following hoses to the EGR valve:
(1) Vacuum hose {from port E of VSV)
(2) EGR hose (from vacuum modulator)
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7. INSTALL NO.2 INTAKE MANIFOLD STAY AND LH
ENGINE HANGER '
Install the No.2 intake manifold stay and LH engine
hanger with the bolt and nut. .

Torque: 42 N.m (425 kgf-cm, 31 f1.Ibf)

8. INSTALL THROTTLE BODY
(See page EG—255)
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THROTTLE BODY

ENGINE — EFI SYSTEM

Engine (& ECT) ECU

Wi ,.__l-.&,v\h.ih

Gt
5

Sensor

Throttle Position
o JE2

g’ & o oL
. o lvm

’z,_o#c
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PI3aTe

ON~—VEHICLE INPSECTION
Throttle Body

INSPECT THROTTLE BODY
{a) Check that the throttle linkage moves smoothly. _

(b} Check the vacuum at sach port,
e  Start the engine.
¢ Check the vacuum with the vacuum hoses pick

your finger.
Port nams At idle Other than idle
P No vacuum Vacuum
E No vacuum Vacuum
R No vacuum " No vacuum

opener.

and stop lever.

iDL
E2

P150AT

aach tarminal.

Throttle Position Sensor

INSPECT THROTTLE POSITION SENSOR
(a) Disconnect the sensor connector.
(b} w/ Throttle Opener: _
e Disconnect the vacuum hose from the throttle

@  Apply vacuum to the throttle cpener.
(c) Insert a fesler gauge between the throttle stop screw

(d) Using an ohmmater, measure the resistance between

Clsarance betwesn \ .
i Batwean terminals Resistance
lever and stop screw :

0 mm (0 in) VTA - EZ 0.2 - 5.7k
0.59 mm (0.020 in.) IDL - E2 2.3 k() or less
0.70 mm {0.028 in) IDL — E2 Infinity

Throttl full
e ity VTA — E2 20 — 102 kQ
open .
- ¥C - E2 25 - 59k0

{8 w/ Throttle Opunar;_
Reconnsact the vacuum hoss to the throttle opener,
(f) Reconnect the sensor connector.
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Throjttle Opener

1.

2.
3.
ey
° RPM
Tachometer
PO2463 2057
4.,
(a)
(b)
2,500 rpm
C RPM
Tachometer
PO2460 200978
1300 - 1,600 rpm (c)
{d)
|
° RPM
Tachometer
POB170' D067

WARM UP ENGINE _ &
Allow the engine to warm up to normal operating
temperature, ' - . .
CONNECT TACHOMETER

(See step 2 on page EG—285)

CHECK IDLE SPEED (See pigi-EGf-—Z'T)
idie speed: _
700 £ 50 rpm

CHECK AND ADJUST THROTTLE OPENER
SETTING SPEED _

Disconnect the vacuum hosse from the throttle opener.
and plug the hose end.

Maintain the engine speed at 2.500 rpm.

Release the throttle valve.
Check that the throttls opener is set.
Throttie gpener setting speed:
1,300 — 1.500 rpm (w/ Cooling fan OFF)
If setting is not as specified, adjust the throttle valve.
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(e) Adjust the throttle opener setting speed by turning
the throttle opaner adjusting screw.
Throttle opener setting speed:
1.400 rpm (w/ Cooling fan OFF)

™~ ANy
Adjusting
N T Serewl/

(f) Reconnect the vacuum hose to the throttle opener.

6. DISCONNECT TACHOMETER
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COMPONENTS FOR REMOVAL AND
INSTALLATION

Accelerator Cable

L [ Nem (kgfem, flbf) | Specified torque

4 Non-reusable part

Throttle Position
Sensor Conneactor

ISC Valve
Cannector

Water Bypass
Hose

P17039

Negative (=)
Terminal

P13580

o

]

THROTTLE BODY REMOVAL

{See Components for Removal and Installation) .

1. DISCONNECT NEGATIVE (~) TERMINAL CABLE
FROM BATTERY

2. DRAIN ENGINE COOLANT

3. DISCONNECT INTAKE AIR TEMPERATURE
SENSOR FROM AIR CLEANER CAP
REMOVE AIR CLEANER CAP
DISCONNECT ACCELERTOR CABLE FROM
THOTTLE BODY
8. A/T:
DISCONNECT A/T THOTTLE CABLE FROM
THOTTLE BODY
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7.

{a)

{b)

.tu)
(d)
®
if)

()

DISCONNECT THROTTLE BODY FROM INTAKE
MANIFOLD

Disconnect the following connectors:

(1) Throttle position sensor connector

(2) ISC valve connector

Disconnect the following hoses:
(1) w/EVAP:
Vacuum hose
(2} w/EGR:
Yacuum hoses
{3) PCV hosa

Typs A:

Remove the 4 holts.

Type B:

Remove the 2 bolts and 2 nuts.

Disconnect the throttle body from the intake
manifold. -

Remova the gasket.

‘Disconnect the following hoses from the throttle

body, and remove the throttle body:
{1} Water bypass hoses =

{2) Air hose
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THROTTLE BODY INSPECTION

Throttle Body |

1. CLEAN THROTTLE BODY

(a) Using a soft brush and carburetor cleansr, clean the
cast parts. .

{b} Using comprassed air, clean all the passages and N

apertures.
ROTICE: To prevent deterioration, do not clean the

throttie position sensor and throttle opanar.

Fra— Throttle Valve 2. INSPECT THROTTLE VALVE
(Fully Closed) {a) 'w/ Throttla Opener:
_ N 1 SR I ¢ I ¢ . Disconnect the throttle opener vacuum hose
Ciscomnect: § SR from the throttle body. |
N ¥ A ) *  Apply vacuum to the throttle opener.

Stop (b) Check that thers is no clearance between the throttle
Serew—y stop scraw and throttle lever when the throttle valve
No < < is fully closed. :
Clearance Stop Lever. o (¢) w/ Throttle Opener:
Reconnect the throttle opener vacuum hose to the
throttie body. o o '
Vacuum -~ | Throttle Position Sensor
Disconnect 1. INSPECT THROTTLE POSITION SENSOR
{a) w/ Throttle Opener:
Apply vacuum to the throttle opener.
Sop (b) Insert a 0.50 mm (0.020 in) or 0.70 mm {0.028 in.)
< fealar gauge between the throttle stop screw. and stop
0.50 of . o,
0.70mm  Stop Lever pLsa11

(c) Using an chmmeter, measure the resistance between
each tarminal.
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Cloarancs batwesn ' Betwosn tsrminals Hurstmo-
lovar and stop screw : .
0 mm (0 in) VTA = T 02-B7kQ
0.50 mm {0.020 in.) : IDL — E2 23 k2 or less
0.70 mm (0.028 in} iDL — E2 Infinity
ThesTi Y VTA - E2 . 20— 102k0
| _open
- . Ve -E2 25~ 58k0
2. IF NECESSARY, ADJUST THROTTLE POSITION
' SENSOR _

(a) Loosen the 2 set screws of the sensor.

{b) Insert a 0.60 mm (0.024 in.) fesler gauge between the
throttle stop screw and stop lever.

{c) Connact the tester probe of an chmmaeter to the
terminals IDL and E2 of the sensor.

(d) Gradually turn the sensor clockwise until the _
ohmmeter deflects, and secure it with the 2 set
SCrews. ;
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(e} Recheck tha continuity between terminals IDL and E2,

Clearance betwesn
lever and stap screw

Continuity (iDL — E2)

0,60 mm (0.020 in}

Gontinuity

0.70 mm [0.028 in}

No continulty

1.

(c)

®.

w/ Throttle Openet:

Reconnect the throttle opener vacuum hose to the

throttle body.

INSTALL THROTTLE BODY

(1) Water bypass hoses
(2) Air hose

protrusion lowerward.

Type A:

THROTTLE BODY INSTALLATIDN

{(See Components for Removal and lnm‘llatloh]

(a) Connact the following hoses to the throttle bo;dy:

Install the throttle body with the 4 bolts.
Torqus: 19 N-m (1895 kgf-cm, 14 ft.|bf)

HINT; Diffarent bolt lengths are used for the upper

and lowaer sides.

(b) Placa a new gasket on the intake manifold, facing the
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Bolt length:
Upper side: 40 mm (1.59 in.)
Lower side: 55 mm (2.17 in.)

(d) Type B:

(e)

- (M

2.

3.

4.
5.

6.
7.

Install the throttle body with the 2 bolts and 2 nuts.

Torque: 19 N.m (196 kgf-cm, 14 ftibf)

Connect the following hoses:
(1} w/ EVAP:
Vacumm hose
(2) w/ EGR:
Vacumm hoses
(3) PCV hose

Connect the following connectors:
(1) Throttle position sensor connector
(2) ISC valve connector

A/T: - o
CONNECT A/T THROTTLE CABLE FROM
THROTTLE BODY )
CONNECT ACCELERTOR CABLE FROM
THROTTLE BODY ' o

INSTALL AIR CLEANER CAP -

CONNECT INTAKE AIR TEMPERATURE SENSOR TO
AIR CLEANER CAP

FILL WITH ENGINE COOLANT

CONNECT NEGATIVE (—) TERMINAL CABLE TO
BATTERY
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ISC VALVE

ST202

I5C Valve

sST19

Engine (R ECT} ECU

To EFl Main Relay = +Bl+B1} -
+B . ISCC
ISCO
ISC Valve r*-E‘l
P13024
P13p82 N r
Fl4449
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ENGINE — EFI SYSTEM

s, —m

ON-VEHICLE INSPECTION

1.
(a)

(b

{c)

(d)

{a}
{b)

fc)

INSPECT ISC VALVE OPERATION

Initial conditions: ' '

® Engine at normal operating tempearature
o Idle speed set correctly

e Transmission in neutral position

Using SST, connect terminals TE1 and E1 of the check
connactor..

SST 09843—18020 -

After engina rpm is kept at 900 — 1,300 rpm for 5
seconds, chack that it returns to idie speed.

If the rpm operation is not as specified, check the 1SC
valve, wiring and ECU.

Remove the SST form the check connedtor,
SST 09843—-18020

INSPECT ISC VALVE RESISTANCE
Disconnect the ISC valve connesctor.
Using an. ohmmeter, measure the resistance between
tarminal +B and other terminals {(ISCC, ISCO).
Resistance:

10.3 — 22.3 () at 20°C (68°F)
If resistancs is not as specified. replace the ISC valve.
Resconnect the ISC valve connector.
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e

COMPONENTS FOR REMOVAL AND
INSTALLATION Fg

AT Throttle
Control Cable

| Vaccum Hose

%\ Tyj:u A
ISC Valve Connector. .~

Air Hose

Il—w:nar Bypass Hose

| N-m kgfem, flbf) | : Specified torque
% Non-reusable part

PITOES

" ISC VALVE REMOVAL

{Ses Components for Removal and Installation)
1. REMOVE THROTTLE BODY '
(See page EG—28B1)

2. REMOVE ISC VALVE
Remove the 4 screws, ISC vslve and gasket.

P153I0
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. ?__.
@

1ISC VALVE INSPECTION

INSPECT 1SC VALVE OPERATION ,

{a) Connect the positive (+) lead from the battery to
terminal +B and negative {—) lead to terminal ISCC,
and check that the valve is closed. = '

{b} Connect the positive (+) lead from the battery to
terminai +B and negative (—) lead to terminal ISCO,
and check that the valve is open.

{f operation is not as spacified, replace the ISC valve.

ISC VALVE INSTALLATION

{See Components for Removal and Installation)
1. INSTALL ISC VALVE
_Ia) Place a new gasket on the throttle body.

Pi5310

] . (b) Install the ISC valve with the 4 screws.

2. INSTALL THROTTLE BODY
(See page EG—255)
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'EFI MAIN RELAY

(5T202)
_ Engine (& ECT) ECU =
gniton SWE: e

+B
E1

L

EFl MAIN RELAY INSPECTION

1. REMOVE EFI MAIN RELAY
LOCATION: In the sngine compartment ralay box.

2. INSPECT EFl MAIN RELAY
A. Inspect relay continuity
(a) Using an ohmmeter. check that thers is cummmty
' betwesn terminals 1 and 2.
(b) Check that there is no conti numr banlvnn terminals 3
and 5.
i continuity is not as speciHied, replace the ralay.

B. (Inspect relay opmtnon :

(a) Apply battery voltagas across terminals 1 and 2.

(b): Using an ohmmeter, check that thera is contlnulty
between terminals 3 and 5.
If operation is not as specified, mplace the relay.

3. REINSTALL EFl MAIN RELAY '
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EFl MAIN RELAY

5
:15&—5 - '+ B
Ignition Switch 1 2
IGM
p Aﬁ%m 7.5A |
AM2Z —$4+ 81
r' E1
TiEm

-0t

EFI MAIN RELAY INSPECTION

1. REMOVE EFl MAIN RELAY ,
LOCATION: In the sngine compartment relay box.

2. INSPECT EFl MAIN RELAY

A. Inspect relay continuity

{a) Using an chmmeter, check that there is con‘tlnulty
between terminals 1 and 2, ,

(b) Check that there is no continuity betwaen terminals 3
and 5.
If continuity is not as specified, replace the ralay.

B. Inspect relay operation

{a) Apply battery voltage across terminals 1 and 2.

(b} Using an ochmmeter, check that there is cantlnmty
between terminals 3 and B.
If operation is not as spacifiad, repiace the reiay.

3. REINSTALL EFI MAIN RELAY
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CIRCUIT OPENING RELAY

ER0OT-0M_
To Fuse ST (M/T) ~=—— To ECU (STA
To ECU {+ B! _To Neutral Start Switch (A/T) ° ¢ )
Jo EFl Main Relay +B STA
{ SRR
Check Connector [FP|FC E3
Fuel
Pump
To ECU (FC)
- 1187
5 c L i ]
COMPONENTS FOR REMOVAL AND
INSTALLATION |
ST202

Circuit
QOpening

Relay
P15389
P13815

71183%
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ENGINE — EFI SYSTEM

CIRCUIT OPENING RELAY INSPECTION

{See Components for Removal and Instaliation)

1.

P1 3605

(b)
(¢)

PISET

B.
(a)
(b)

{c)
{d)

REMOVE CIRCUIT OPENING RELAY

INSPECT CIRCUIT OPENING RELAY

Inspect relay continuity

Using and ohmmeter. check that there is continuity
between terminals STA and E1.

Check that there is continuity batween tarminals

<+B and FC.

Check that there is no continuity betwseen terminals <+
B and FP. :

If continuity is not as specified, replace the relay.

inspect relay operation

Apply battery voltage across terminals STA and E1.
Using an ohmmeter, check that there is continuity
between tarminals +B and FP.

Apply baﬁary vdltage across terminals +B and FC.
Check that thara is continuity between terminals +B

and FP,

If operation is not as specified, replace the relay.

REINSTALL CIRCUIT OPENING RELAY
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VSV FOR EGR

To EGR Vacuum
Modulator

A

Engine (& ECT) ECU

To EFl Main Relay === —0+ B {+ B1)

VsV

EGR

E1(E11) -

47
211843
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COMPONENTS FOR REMOVAL AND
INSTALLATION
V8V Connector
PI8471 o

VSV INSPECTION

{See Components for Removal and Installation)
1. REMOVE VsV

2. INSPECT VSV

; A. lInspect VSV for open circuit

G i |

_ o L Using an ohmmeter, check that there is continuity

O,S bstween the terminals.
O
ol

Resistance:
33 — 39 Q at 20°C (68°F)
If there is no continuity, replace the VSV,
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B. Inspect VSV for ground

No Continuity OB Using an chmmeter, check that there is no continuity
between each terminal and the body.

If there is continuity, replace the VSV.

C. Inspect VSV operation
(a) Check that air does not flow from ports E to G.

(b) Apply battery voltage across the terminals.
(c} Check that air flows from port E to the filter.
If operation is not as specified, raplace the VSV.

3. REINSTALL VSV
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A/C IDLE—UP VALVE

ST202

A/C\dle-Up

§T191

Engine (& ECT) ECL
S

To EFl Main Relay == 0 +B{+BY)

| AJC ldle-U? Valve f|scv
)




ENGINE — EFl SYSTEM

EG-269

COMPONENTS FOR REMOVAL AND
INSTALLATION
sST202
A/C idle-up
Vailve Connector
N~
S &;E’;dh-up
Air Hosa
ST
A/C Idle-up
AJC ldle;up
Valve Connector
Pi7469 n&
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ENGINE — EFl SYSTEM

“A/C IDLE—UP VALVE INSPECTION

{See Components for Removal and Installation)

1.

C'ont.i nuity 2.

Ohmmeter ' A,

O_
_d

PL3046

Na Continuity B.
3047

C.

{a)
P12045

{b)

(e}

3.

REMOVE A/C IDLE—UP VALVE

INSPECT A/C IDLE—UP VALVE
Inspect A/C idle—up vaive for open circuit
Using an ohmmeter, check that there is continuity
between the terminals.
Rasglstance:
30 — 34 Q at 20°C (68°F) _
If there is no continuity, replace the A/C idle—up
valve. .

Inspect A/C idle —up valve for ground

Using an chmmeter, check that there is no continuity
between each terminal and the body.

' I there is continuity, replace the A/C idle—up valve.

Inspect A/C idle—up valve operation
Check that air does not flow from port E to port F.

'Apply battery voltage across the terminals.

Chack that air flows from port E to port F.

If operation is not as specified, replace the A/C idle—
up valve. ' .

REINSTALL A/C IDLE—UP VALVE
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WATER TEMPERATURE SENSOR

Engine (& ECT} ECU}

Water Temperature t(-c-B {+B1)

Sensor l—l
Lhesd — 3 THW

| mﬁ } E2. : —oEZ{E21) | -

E1

= ;—J
PI2037 nsees

-

COMPONENTS FOR REMOVAL AND
INSTALLATION

e, _
s : Water
i _ \ Temperature
i Sensor
\ - Connector
. -_' g A - f e

—Water
Temperature
Sensor

e ™ : - - — & Gasket

[ 251
+ Non-reusable part

715939
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WATER TEMPERATURE SENSOR
INSPECTION
{See Components for Removal and Installation)

1. DRAIN ENGINE COOLANT
2. REMOVE WATER TEMPERATURE SENSOR

3. INSPECT WATER TEMPERATURE SENSOR
Using an chmmeter, measure the resistance between
the terminals,
Resistance:
Refer to the graph
If the resistance is not as specified, replace the water
temperature sensor.
30 -
20
10k
. B. E Acceptab!el
g sl
1L
g 0.5 :
03
02 .
01t
20 0 20 40 60 80 100
(~4) (32) (68) {104} (140){176)(212) .
TEMPERATURE °C (°F)
Fo1827
44 MTI

4. REINSTALL WATER TEMPERATURE SENSOR
8. REFILL WITH ENGINE COOLANT
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INTAKE AIR TEMPERATURE SENSOR

P
Engine (& ECT) ECU
Intake Air
Temperature <(+B (+B1)
Sensor
1“"‘“‘ S THA
ﬁm oE2 {E21}
| el
S G
P120%7 211941
COMPONENTS FOR REMOVAL AND
INSTALLATION
Grommet
Ry
‘ ""'
% 31 |
Intake Air /
Tempgerature Intake Air Temperature
Sansor Sensor Connector
PiB3B3

21150
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INTAKE TEMPERATURE SENSOR
INSPECTION

(See Components for Removal and Installation)
1. REMOVE INTAKE TEMPERATURE SENSOR

2. INSPECT INTAKE TEMPERATURE SENSOR
= Using an ochmmetar, measure the resistance between
the terminais.
Resistance:

Refer to the graph
If the resistance is not as specified, replace the
sensor.

30-
204 A
0L
E Acceplable
g b -
3l
g 7
o it
3
- 005:
0'3 -
002 B
0.1L
L 1 H 1 L L [ ]
-20 0 20 40 s0 80 100
(=4} (32} (88) (104){140}{176}{212)
TEMPERATURE °C {°F}
POT6ES

Fi74%

3. REINSTALL INTAKE TEMPERATURE SENSOR
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VACUUM SENSOR

SEwI-0
8T202 o
Gas Filter
ST
, ) ﬂ Vacuum Sansgor
Engine (& ECT) ECU
£ EZ (E21}
. o PIM
vC i
Vachum Sensor
anifold Ahsuluta) _
Pressure Sensor
El
PM7TI3S
P13865 L
- B 11ea?
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ENGINE — EFl SYSTEM

COMPONENTS FOR REMOVAL AND
INSTALLATION

0 el g
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T -0L

VACUUM SENSOR INSPECTION

{Ses Components Removal and Installation)

1. INSPECT POWER SOURCE VOLTAGE OF VACUUM
SENSOR

() Disconnact the vacuum sensor connector,

{(b) Turn the ignition switch ON.

(e} Using a voltmeter, measure the voltage between con-
nector terminals VC and E2 of the wiring harness side.
Voltage: o _

45 - 585V

{d) Tumn the ignition switch to LOCK.

(s) Reconnect the vacuum sensor connactor.
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ENGINE — EFl SYSTEM

PLIGGE

-
(a)

(b)

(o)

(d)

(e)

INSPECT POWER OUTPUT OF VACUUM SENSOR
Turn the ignition switch ON.

Disconnect the vacuum hose from the vacuum
sansor.

Connect a voltmeter 1o terminalgs PIM and E2 of the
ECU, and measure the output voltage under ambient
atmospheric pressure. & '
Apply vacuum to the vacuum senser in 13.3 kPa (100
mmHg, 3.94 in.Hg) segments to 6.7 kPa (600 mmHg,
19.89 in.Hg). '
Measure the voltage drop from step (¢} above for each
segment.

Voltage drop
Applied
Vacum | 133 | 267 | 400 | 535 | 687
kPa )
oo B R B 1 s Y B i |
:?::i: 03-06(07-008[1.1-13[15-17|19-21

{f)

Reconnect the vacuum hose to the vacuurn sensor.
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VARIABLE RESISTOR

Variable Resistor

vVce

Engine & ECT ECU

%_ VAE
E2

Fl1402

P11131

P13643

Voltmeter

P11130

- EEn-sa

VARIABLE RESISTOR INSPECTION

1.

(a)

(b)

(c)

INSPECT POWER SOURCE VOLTAGE OF VARIABLE
RESISTOR '
Disconnect the variable resistor connector.

Tumn the ignition switch ON.

Using a voltmeter, measure the voltage between con-
nector terminals VCC and E2 of the wiring harness
side.
Voltage:

45 - 55V
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(d) Turn the ignition switch to LOCK.

Pi3664

{8) Reconnact the variable resistor connector.

PIHZR

2. INSPECT POWER OUTPUT OF VARIABLE
RESISTOR
{a) Turn the ignition switch ON.

(b} Connect a voltmetsr to terminals VAF and E2 of the
ECU, and measure the voltage while slowly turing
the idle mixture adjusting screw first fully counter—
clockwisse, and then fully clockwise using SST.

SST 08243—-00020 w0 .

{c) Check that voltage changes smoothly from O V to-
approx. 5 V.

HINT: There is no sudden jump up to 5 V or down to
oVv.

ST191 (M/T)
E‘CU | et -' — -‘ - I-

Valtmeter

Pz #

Pi7438 1398
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3. INSPECT RESISTANCE OF VARIABLE RESISTOR
(a) Diseonnect the variable resistor connector.

P11131

. (b) Using an ohmmeter, measurs the resistance betwesn
terminals VCC and E2 of the variable resistor.
Reslstance:

4 — 8kQ

11132

(c) Using SST, turn the idle mixture adjusting scraw fully
cunterclockwise.
SST 09243-00020

{d) Connect the ohmmeter to terminals VAF and E2 of the
variable resistor, and turn the idle mixture adjusting
screw fully clockwise and chack that the resistance
value changes from approx. 5 kQQ to 0 kQ according-
ly.

P11133

(e) . Reconnect the variable resistor connector.

P11128
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ENGINE — EFl SYSTEM

KNOCK SENSOR

foury-ga.
Engine (& ECT) ECU
Knock Sensor ' 1
l———l i E e T
+———oE1
B2 |
P 2100
COMPONENTS FOR REMOVAL AND =~
INSTALLATION
Knock Sensor Knock Sensor
Connector
PITI29
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EG-283

-0

KNOCK SENSORS INSPECTION

{See Components for Removal and Installation)

9

P15458

()
)

(b)

DISCONNECT NEGATIVE (—) TERMINAL CABLE
FROM BATTERY

REMOVE KNOCK SENSORS
Disconnect the knock sensor connector.
Using SST, remove the knock sensor.
SST 09816—30010

INSPECT KNOCK SENSORS

Using an chmmaeter, check that there is no continuity
between the terminal and body.

If there is continuity, replace the sensor.

REINSTALL KNOCK SENSORS

- Using SST, install the knock sensor.

SST 09816—30010
Torque: 44 N-m {450 kgf.cm, 33 ft.lbf)
Connect the knock sensor connector.

RECONNECT NEGATIVE (—) TERMINAL CABLE TO
BATTERY
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‘OXYGEN SENSOR
OXYGEN SENSOR INSPECTION

1. WARM UP ENGINE
Allow the engine tc reach normal operating tempera-
ture.
2. INSPECT FEEDBACK VOLTAGE
Connect the positive (+) probe of a voltmeter to
S terminal VF1 of the check connector. and negative
{—) probe to terminal E1. Perform the test as follows:

. -0
Voltmeter

Chack Connectior

M
(e

Warm up the oxygen sensor with the engine at 2,500
rpm for approx. 80 seconds,
Using SST, connact terminals TE1 and E1 of the ('H&place the'ECU.) '
GHCK EATTMEN: . & ~ Zeroagain’ After replacing
SS8T 038513-‘?3020 E i _ » the axygen sensar
And maintain engina speed at 2,500 rpm. :
Check the number of times the voltmeter needle fluctuates in 10 seconds. - . '
Less than Btimes +| 81imee ‘ Zero
| ormore .
Warm up the oxygen sensor with the engine at 2,500 L Narmal )
rpm for approx, 90 seconds. Maintain engine at
2,500 rpm,
Check the number of times the voltmeter nasdle Sumes ormore
fluctuates in 10 secands. . ; — -
: Zero . .
| Less than 8 times
Disconnect terminalf: TE1 and E1 of the check
connector. Maintain engine speed at 2,600 rpm, K
Measure voltage between terminals YF1and E1.
ov
More than OV Read and record diagnostic codes. {See pages EG-171, 172)
Normal cods, code | Malfunction code(s}
Nos, 21, 25 {Excapt code Nos. 21, 25)
fflepairthe relevant diagnostic codhs)
1 Y 1

® @ @

CONTINUED ON PAGE EG-285
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CONTINUED FROM PAGE EG-284

® ® - @ @

(Rapair the relevant diagnostic code)

Malfunction code(s)
-{Except code Nos. 21, 25)

Read and record diegnostic codes,
{See pages EG-171, 172}

Normal code, code Mos.
2,26

Disconnect terminals TE1 and E1 of the check
connector. Maintain engine at 2,500 rpm.

Measure voltage between terminals VF1 and F1.

oV sV

b
Disconnect the PCY hose.

Measure voltage between terminals VF1 and E1.

v More than OV

(_ Repair (Overrich) )

Disconnect the water temp. sensor connector and
connect resistor with a resistance of4 -8 kL or
another coded water temp. senscr.

Connsct terminals TE1 and E1 of the check connector.

y
Warm up the oxygean sensor with the engine at 2,600
rpm for approx. 30 seconds. Maintain engine speed
at 2,500 rpm.

Measure voltage batwean terminale VF1 and E1.

ov 5V

i I

-—-——-—-—-—( Raplace the oxygen sensor. ) ( Repair {Over lean))




EG-286

ENGINE — EFl SYSTEM

Ohmmetet

PO3OTT

3.

INSPECT HEATER RESISTANCE OF OXYGEN
SENSOR
Using an ohmmeter, measure the resistance between
the terminal +B and HT.
Resistance (Cold):

5.1 — 6.3  at 20°C(B8°F)
If the resistance is not as specified, replace the
sensor.



ENGINE — EF] SYSTEM EG-287

ECU
ECU INSPECTION
HINT: The EFl circuit can be checked by measuring

the resistance and voltage at the wiring connectors of
the ECU.

Lol

1. PREPARATION

(a) Disconnect the 3 connectors from the ECU.

(b) Remove the locks as shown in the illustration so that
the testar probe(s) can easily come in.
NOTICE; Psy attantion to sections A and B in the illustra-
tion which can easily broken.

(c) Reconnect the 3 connactors to the ECU.

2. INSPECT VOLTAGE OF ECU
(a) Turn the Igniticm switch ON.

PI3E3

(b]' Measure the voltage between each terminal of the
wiring connectors. :
HINT: - -
® Perform all voltage measurements with the con-

nectors connected.
e Verify that the battery voltage is 11 V or more
when the ignition switeh is ON.
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ECU Wiring Connectors Voltage

Terminals | " Condition STD voltage (V)

+B
+B1 -E1 IG SW ON 9-14
BATT =E1 ) - 8-14
IDL - E2 Throttle valve open 9-14
VA - E2 IG SW ON Throttle valve fully closed 03-08
. Throttle valve fully open . 3.2-459
PIM=-E2 . ) _ : 33-39
VC -E2 G SWON , ¢ ® 45~55
#10 _EO1 . G s
#20 TEO2 “ 9-14
THA -E2 intake air temp. 20°C (68°F) R B -
IG SW ON — 1
THW -E2 Engine cooiant temp. 80°C (176°F) B 0.2-1.0
STA -E1 Cranking 6 or more
IGT —E1 idling i 5 . Fulze generation
[Igccg -E1 IG SW ON ECU connectors disconnected " T g-14
W -E1 No trouble {chack engine warning light off} and engine running 89-14
TEY o Check connector TE1-E1 notconnected 9= 14
TE2 1-E1 connectad 0-3
: 1a SW ON Check ccmnecto.rTE con e :
NSW - E1 Neutral start switch P or N paaition 0-2
(AT oniyl Except nsutral start switch P or N position 9-14
ECU Terminals '
&T202 ; :
£01] a10] sao | scolmoc]~ sel ~ [oe-InesLiar] 51 8] | ve [ 11 | uns b rafew] ve | fsmalacifspojatsjooz] /| w jBrk] ~leus :
£z 67|~ G+ | o s2 | 1] Jeai] rev|vezfkni o via] ] €2 | fuswjact]oon | st mr -8
ST101 (M/T)
[eor[aso] v hscfioce] Jnie] | oo e icr[smaliscy] v [reaforcifwoac|nad ua) pesuar #¢ [acajear] .e:
€02 | 420 if}EGﬂIIﬁT G~ {NE- 7 | En EA1{TEY 1L | VC fVTA| B2 ELSIW W | «B
u Lr — W = i
STIN{A/TY
#01] x1a | vao [scofwce| 6o fvsc| 7 ngJnesfice] 51 | se ] | v | 17 Joxid var s smal ewa] v f{emal e e ELgfnart
eo2| seL| ur [ean] p io7] L |6+ | o- [srz| s2 | e1] JE2r|vEr] ez [vial <] e2f psajact riel | o | Bt <8
Fiz7es
POIE2Y
FLI786 .
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EG-289

P13564

ST191 (A/T) and ST202

3.
(a)
(b)

(¢

INSPECT RESISTANCE OF ECU
Turn the ignition switch OFF.
Disconnect the 3 connectors from the ECU.

Measure the resistance between each terminal of the

wiring connectors.
NOTICE:

Do not touch the ECU terminals.
The tester probe should be inserted in the wiring
connector from the wiring side.
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ECU Wiring Connectors Resistance

Terminals Condition $TD Resistance {Q}
Throttle valve fully open Infinity
DL -E2 Throttle valve fully closed i
(Throttle opener must be cancelled first) _ R0 oni ey
Throttle valve fully open 2,000 - 10,200
VTA -E2 Throttle valve fully closed L
Throttle opaner must be cancelied first) -
vC -E2 - 2,600 - 5,900
THA - E2 Intake air temp. 20°C (88°F) 2,000 - 3,000
THW - EZ Coglant tamp. 80°C {176°F} ~ 200-400
Gr -G Cold (-10°C (14°F) to 50°C {122°F})} - 1865-275
* Hot (50°C (122°F] to 100°C {212°F)) 240- 325
NEr ~ NE Cold (-10°C (14°F) to 50°C {122°F)) . _ 370 - 560
Kirge s -
Hot (50°C {122°F} to 100°C {212°F} 475 - 659
ISCC _+B _
1SCO ~ +B1 = 19.3-223
+ +B _
EGR " +B1 - | 33-38
ECU Terminals
ST202
| LU r U ny LA It w :
g01] w10] #20[iscalmcc] fwse] ~Yuie-|nes |ioe | sv s fve ] T var [row] el P | ve | [a7alaci|seed avsfocs w el Tas
£z wi| |6 [ o |~ s2 )&} [en]vef rezion] o fuma] ] 2 I I o sELER/P FEM‘“
ST191 (M/T)
w01)110 HTI woe] Yrrel /s Ivee]ioe|srakeey] |ur Tzzhxlkmiwm praafuas ¥e lacalear] o1
e02| mof €1 [EGA]1a7 a- |Ne eo| [en{m ioL| ve fvia]ez] [es|seo w|.e
wl ] I Lr e W i
STI81{AST)
LS iy LU [ - L] fruJ 0 L
Eo1] #70] k20 |sco]sce | €D |vmc] 2 |ne-|nee]iar | 1] st ] [ ve | 1t [oxi|var|nelrnal al ve | [sTal ~Jspolars]ooz|ksw| w jei k] | eLs [sam
eoz| sex | jen] p w1 L |o. | e [ore] 82| e f a2t verhveafen| oo fvra] ] 2] jendact el | rc| ] B
FL27DE
foiE21
Fiz7ee
* Europe
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FUEL CUT RPM .
FUEL CUT PRM INSPECTION
1. WARM UP ENGINE

Allow the engine to warm up to normal operating
temperature. - - : N

2. CONNECT TACHOMETER TO ENGINE -
Check _ Connact tha tast probe of a tachometer to terminal 1G
| Gomnecior © of the check connector. ' :
NOTICE: | _
¢ Never allow the tachomster terminal to touch
' ground as it could result in damage to the Igniter
b and/or ignition ooil. _
Battery LT e _ As some tachomsters are not compatible with this
: — ‘kgnition system, we recommend that you confirm

Tachometer D

tha compatibllity of your unit before uss.

3. INSPECT FUEL CUT RPM o new 3
2,500 rpm {a) Increase the engine speed to at least 2,500 rpm.

PoReay 2278

"(b) Using a sound scope, check for injector operating
AoisH.
{c) Check that when the throttle lever is released, injector
operation noise stops momentarily and then resumes.
~ HINT: 'Msasure with the A/C OFF.-
Fuel return rpm: S
1,500 rpm

4. DISCONNECT TACHOMETER



EG-292

ENGINE — EFl SYSTEM

SERVICE SPECIFICATIONS
SERVICE DATA '

_ Fuel pressure | Fus! pressure ot no vacuum | 268 — 304 kPa (2.7 — 3.1 kgf/om?, 38 — 44 psi)
raguistor |
Fuel pump Resistance at 20°C (88°F) | 02 -300
Injactor Resistance 134~ 1420
Injection valuma 49 — 59 om® (3.0 — 3.6 ou in) per 15 sec.
Difference between each oylinder 5 em® (0.3 cuin.} or less
Fusl leakage ) One drop or lbss par minute ~
Throttla bedy Throttle body fully closed angle 8"
Throttle opener setting speed 1,300 — 1,500 rpm (w/ Caoling fan OFF)
Throttle Cleacance betwesn stop screw and lever : :
position O mm {0 in} ' VIA—~E2 | 02-57k0
sensor 0.50 mm {0.020 in} IDL - E2 | 2.3KkQ or less
0.70 mm (0.028 in) DL — E2 | Infinity
Throttle vaive fully opsn VTA — E2 20— 10.2kQ
- ' "~ VC-E2 | 25-63kD
18C valve Resistance (+B — ISCC or ISCD) m 20°C (88°F) 193 — 2230
VSV for EGR Resistanoe 3-8 0
AJC idle—up Resistance -4 0
valve ,
Water Temp. Resigtance at —20°C (—~4"F) 10 — 20 kD
sahisor st*C(3FA | 4=-7k0
st 20°C(BR'F | 2 —3kQ
st £0°C (104°F) | 08 — 1.3 k2
at 60°C (140°F) 0.4 — 0.7 k2
at BO'C (176°F) | 0.2 — 0.4 kD
Intake Rasigtance at —20°C{-4°F} | 10 — 20kQ
Air Temp. #t0°C{32°F) | 4 - 7kQ
sanaor at 20°C {6B°F} | 2 — 3k2
at 40°C (104°F} 08 - 1.3k0
at 80°C (140°F} | 0.4 — 0.7 kD
o : at80°C (176°%) | 0.2 — 0.4k
Oxygen sensor | Heawsr soil resistance 51-630
Fuel out rpm Fuel raturn rpm 1,500 rpm




ENGINE — EFl SYSTEM

EG-293

SERVICE DATA (Cont'd)

ECU

Voltage .
+B — E1 ' . IGSW ON
+B1 - E1 1G SW ON
BATT — Ei
DL — E2 JG SW ON (Throttle valva apen)

VTA — E2 |G SW ON (Throttle valve fully closed)
IG SW ON (Throttie valve fully open)

PIM — E2 IG SW ON
ve-€2 IG SW ON
#10 or #20 —E01 IG SW ON
#10 or #20-E02 1G SW ON
THA — E2 IG SW ON (Intake air temp. 20°C
(88°F))

THW — E2 IG SW ON {Coolant temp. 80°C
N - ) {176°F)}
. STA-E1 S " Cranking
1 1ot — & Idling
©ISCC - E1 IG SW ON(ECU connectors
disconnected)

ISCO—-E1  IG SW ON(ECU sonnectors

' disconnected)

W = E1 No trouble (Check sngine waming

light off) and engine running

TEY — E1 IG SW ON (Check connactor terminals
TE1 ~ E1 not connectad]

IG SW ON (Chack connector terminals

TE1 — E1 connected)

Resistance
IDL — E2 at throttle valve open
at throttle vaive fully clossd
VTA — E2 at throttle valve fully opsn
at throttle valve fully closed

Ve - E2
THA — E2 at intake air temp. 20°C (88°F)
THW - E2 at coolant temp. 80°C (176°F)
G+ — G- at cold (—10°C {(14°F) to
BO*C(122°F)
st hot (50°C (122°F) to
100°C (212°F)
NE+ — NE- at cold (—10°C (14°F) to
50°C (122°F))
at hot (50°C (122°F) to
100°C (212°F))

+Bor +B1 — ISCC or ISCO

98— 14V
89— 14V
8-14V
9 - 14V
03— 08V
3249V
33 -39V
45 -55V
9—-14vV
9-14y
05 — 34V

02-10V

8V or more
Pulse gsneration

‘9~ 14V

9 - 14V
9—14V
9—14V
0-3V

Infinity
2,300 ) or less
2,000 — 10,200 O
200 — 5700 Q
2,500 — 5,900 Q
2,000 - 3,000 Q
200 — 400 Q
185 — 275 O
240 — 325 Q
a70 - 550 Q

475 — 650 Q@

193 - 223 Q
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ENGINE — EFl SYSTEM

TORQUE SPECIFICATIONS o
Part tightenad N-m kgf-em ft-Ibf
Fuel line
Union bolt type 29 300 22
Flare nut type Fuel pump side ST202 for SST 28 280 21
$T191 for SST 30 a1o 22
Cthers 30 310 22
Fuel pump x Fuel tank 40 40 35 in-tbf
Fuel pressure regulator x Delivery pipe 54 56 48 in..Ibf
Fuel return pipe x Fuel pressurs ragulator 18 196 14
Delivery pipe x Cylinder head 13 130 ]
Cylinder head x Grommet 23 230 17
Fuel inlet plpe x Delivery pipe 34 350 25
Pulsation damper x Delivery pipe §TIO1 34 350 25
ST191 for 88T 29 300 22
Throttie body x Intake manifold 19 185 14
No.1 Intake maniflold stay x Intake manifold sT181 42 425 3
No.2 Intake manifold stay x Cylinder haad 5T191 42 426 31
EGR valve x intake manifold ST191 for Nut 13 130 9
ST191 for Union nut 59 800 43
Knock sansor ¥ Cylinder block 44 450 33
Oxygen sensor x Exhaust manifold 20 200 14




