EG1-336
5S-FEENGINE _— CIRCUIT INSPECTION

CIRCUIT INSPECTION
DTC 12 G NE Signal Circuit (No.1) (Exc. California spec.)

—  CIRCUIT DESCRIPTION . —
The distributor in the Engine Control System contains 3 pickup coils.

The G signals inform the ECM of the standard crankshaft position.

The NE signals inform the ECM of the crankshaft position and the engine speed.

DTC No. _l Diagnostic Trouble Code Detecting Condition | Trouble Area
1 No N E signal to ECM with 2 sec. or more after * Open or short in NE, G circuit
12 cranking. | ¢ Distributor

No G signal to ECM for 3 sec. or more with | * Open or short in STA circuit
engine speed between 600 rpm and 4,000 rpm. e ECM

|

| I —— —_—

i Reference INSPECTION USING OSCILLOSCOPE

3, ME signal waveforma
| 1

1

| l 2D « During cranking or idling, check waveforms
6 [ ——— 71'|,' - h i between terminals G (+) and G (-),

[ NE (+) and NE (-) of engine control module.

I
11 . {J* - HINT: The correct waveforms appear as shown
NE ||"' 'J'H’y)ﬂ' | el in the illustration on the left.
-
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5S-FEENGINE — CIRCUIT INSPECTION
—DIAGNOSTIC CHART
i i ils i NG
dciggfg(uzgilstance of each pickup coils in - ———————=| Replace distributor housing.
(4.4
i
Check for open and short in harness and MG Renai lace h ‘
connector between ECM and distributor. epair or replace hamess or connector.
OK
MG o .
Check air gap. Replace distributor housing.
' QK
f Check and replace ECM.
Engina Comral Module
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5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

. Check resistance of each pickup coils in distributor.

|!'E' P Disconnect distributor connector.
|
WW—aa

B Measure resistance between each terminal
. shown in table below.

3 __
T TTe— i Resistance
I G Pickup Coil Cold | 185~275Q
' (G1-6 () Hot 240 ~ 325 Q
NE Pickup Coil Cold 370 ~ 550Q
(NE () -NEE)) Hot 475 ~ 650Q

“Cold” is from —101C (141F) to 501C (1221F) and
“Hot” is from 501C (1221F) to 1001C (2121F).

Check for open and short in harness and connector between
engine control module and distributor (See page IN-31).

NG -.} Repair or replace harness or connector.
.I'

i Remove distributor cap and rotor.

B Using a thickness gauge, measure the air gap be—
tween the signal rotor and pickup coil projection.

Ed Air gap: 0.2 — 0.4 mm (0.008 — 0.006 in.)

— Thicknass Gaugs H&

\
\ Replace distributor housing.
| .

Check and replace engine control module.
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5S-FEENGINE - CIRCUIT INSPECTION

DTC 12 G NE Signal Circuit (No.1) (Only for California spec.)

~—CIRCUIT DESCRIPTION |
The distributor in the Engine Control System contains 3 pick—up coils (G1, G2 and NE).
The G1, G2 signals inform the ECM of the standard crankshaft angle.

The NE signals inform the ECM of the crankshaft angle and the engine speed.

o o rr—

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area J

No NE or G1 and G2 signal to ECM for

: ¢ Open or short in NE, G circuit.
2 sec. or more after cranking. | N
12 i ¢ Distributor

e Open or short in STA circuit.
« ECM

Open in G (-) circuit.
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5S-FEENGINE — CIRCUIT INSPECTION
— DIAGNOSTIC CHART S —
Check resistance of each pickup coils in NG L
| distributor. pickup Replace distributor. |
|
(414
Check for open and short in harness and NG . lace h |
connector between ECM and distributor. Repair or replace hamess or connector.
(a] 4
NG I
Check air gap. Replace distributor. i
I QK
Check and replace ECM.
Distributor Engine Control Moduls
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5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

Check resistance of each pickup coils in distributor.

S e —

=- B Disconnect distributor connector.
' IE Measure resistance between each terminal
shown in table below.
E3
—— — Resistance
| G1 pickup coil | oM 146 ~ EE‘_]“
L B1-G=} | Ho 160 ~ 235 0
| G2 pickup coit | Coid VH 208
(G2 -G =) Hat 160 ~ 235 02 I
ME i:lick.uﬂ £ail il 165 ~ ZB0O )
(NE-G =) Hot 190 ~ 290 [} Il
“Cold” is from —101C (141 F) to 501C (1221F) and “Hot” is
from 501C (1221F) to 1001C (2121F). l
GELEL _ |
Reference INSPECTION USING OSCILLOSCOPE !
G, NE signal waveforms
| T 1 113511111 » During cranking or idling, check waveforms be—
i &1 i ] o, tween terminals G1, G2, NE and G O of engine
| ¥ | E _____1_ control module.
G2 a' i HINT: The correct waveforms appear as shown in the
' | | illustration on the left.
ME
20 m sec Divison
{Ieilimg)
FliEs13 . S —
S T

\ . {
QK | NG J."I Replace distributor. |

Check for open_and short in harness and connector between
engine control module and distributor (See page IN—31).

——

f 0K \ NG 3 Repair or replace harness or connector.

A -
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5S-FEENGINE - CIRCUIT INSPECTION

. Check air gap.

f G Remove distributor cap & rotor.
&1 Pickup ! = Using SST (G1 and G2 pickups) and a thickness
gauge (NE pickup), measure the air gap between
the signal rotor and pickup coil projection.
SST 09240-00020 for G1 and G2 pickups

E&A Air gap: 0.2-0.5 mm (0.008-0.020 in.)

Ptamr?
= 3788

0K F NG > Replace distributor housing assembly.

—_

R T

Check and replace engine control module.
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5S-FEENGINE - CIRCUIT INSPECTION

DTC 13 G NE Signal Circuit (No.2)

— CIRCUIT DESCRIPTION
Refer to G, NE signal circuit (No. 1) on page EG1-336, 339.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

No NE signal to ECM for 0.3 sec. or more at
1,500 rpm or more.

No G signal to ECM while N E signal is input 4
times to ECM when engine speed is between

13 500 rpm and 4,000 rpm. ¢ Open or short in NE circuit
S ¢ Distributor
* No NE signal to ECM for 0.1 sec. or more at « ECM

1,000 rpm or more.

* NE signal does not pulse 12 times to ECM
during the interval between G1 and G2 pulses.

*: Only f(_)r.CaIifornia specification vehicles.

~DIAGNOSIS 1
This code indicates that a momentary interruption of the G, N E signal from the distributor to the |
ECM has occurred, but that it is returned to normal. Note that although this problem may not nec-
essarily appear at the time of inspection, it cannot be ignored because this diagnostic trouble code
is output, indicating that there is or was a malfunction in the G, NE signal circuit; this “malfunction”
is usually a loose connector.

The distributor connector and the N E terminal of the ECM connector must therefore be checked
for the following:

1. Loose connectors

2. Dirty connector terminals

3. Loose connector terminals

| ! P —
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5S—FE ENGINE

CIRCUIT INSPECTION

DTC 14 Ignition Signal Circuit

~_ CIRCUIT DESCRIPTION

The ECM determines the ignition timing, turns on Tr, at a predetermined angle ("*CA) before the
desired ignition timing and outputs an ignition signal (IGT) “1” to the igniter.

Since the width of the IGT signal is constant, the dwell angle control circuit in the igniter determines
the time the control circuit starts primary current flow to the ignition coil based on the engine rpm and
ignition timing one revolution ago, that is, the time the Tr, turns on.

When it reaches the ignition timing, the ECM turns Tr, off and outputs the IGT signal “O”.

This turns Tr2 off, interrupting the primary current flow and generating a high voltage in the secondary
coil which causes the spark plug to spark. Also, by the counter electromotive force generated when
the primary current is interrupted, the igniter sends an ignition confirmation signal (IGF) to the ECM.
The ECM stops fuel injection as a fail safe function when the IG F signal is not input to the ECM.

—_——r—

[
i DTC No.

Trouble Area

| Diagnostic Trouble Code Detecting Condition
14 No IGF signal to ECM for 4 (8*2) consecutive

| IGT signals.

» Open orshortinIG F or IGT circuit from
igniter to ECM.

» Igniter

p__ECM

 WIRING DIAGRAM

| Igmition
Switch
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| Engine Control Module
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| 1406
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W-R E W-A
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l z ! To Data Link E.* | =
i Connector 1 | . — T

1 2 B-R § 20022 15T

i3

Ignitizn Coil
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1. Except Celifornie spacification vahicles.
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5S-FEENGINE _— CIRCUIT INSPECTION

— DIAGNOSTIC CHART

|
Check for spark. G

oK

Check for open and short in IGF signal circuit MG ] Repair or replace harness or
between igniter and ECM. = connector.

0.4

|

Check voltage of terminal | G F. 1= Replace igniter.

NG

Check and replace ECM.

Check voltage of terminal IGT. MG

K
: Q

MG s
Check voltage of igniter power source. 4..J Check and repair igniter power

| source circuit.

y 7% e . _
Check for open and short in primary coil | NG : Repair or replace harness or |
B circuit. connector.
b l 0K
. . y
. . NG . .
Check ignition coil. Replace ignition coil.
|
[#].4
. 1
1
| Replace igniter.

igniter connector).

. Check voltage of terminal IGT (Disconnect | 0K Replace igniter

|NG

! — —

Check for open and short in IGT signal circuit NG Repair or replace harness or j

| between igniter and ECM. connector. }
| aK

Check and replace ECM.
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5S-FEENGINE -

CIRCUIT INSPECTION

INSPECTION PROCEDURE

. Check for spark.

B Spark should be generated.

B3 Disconnect the high-tension cord from the distributor, hold its end about 12.5 mm (11 /2”)
from the ground, see if spark occurs while the engine is being cranked.

To prevent excessive fuel injected from the injectors during this check, don’t crank the
engine for more than 1 — 2 seconds at a time.

| NG } Go to step .

Check for open and short in harness and connector in IGF signal
circuit between engine control module and igniter (See page

IN-31).

OK

2]

v

\ Repair or replace harness or connector.
/

Disconnect igniter connector and check voltage between terminal
IGF of engine control module connector and body ground.

Exc. California spec. with M/T

— / IGF |
(/7 )15 ON — :
X, .
Others
IGF = _
. Wawe WF IRCEENTE CRTRRATHTY

[S1EE]
FHAL
FIEENS

B (1) Disconnect igniter connector.
(2) Remove glove compartment.
(See page EG1-234).
(3) Turn ignition switch on.
B veasure voltage between terminal IGF of engine
control module connector and body ground.

Bl Voltage: 4.5 055V

e

'lll
OK |
{

Replace igniter.

Check and replace engine control module.




5S-FEENGINE - CIRCUIT INSPECTION

EG1-347

I_.-"_"'H.%TA
| | BT,
xf ) sTAON

Exc. California spec. with M/T

/ IGT

L e p— .
'IIII‘I'mp!I L

BEEGE]
FIGERD
Figga1

i

Check voltage between terminal IGT of engine control module

—_— S

Remove glove compartment.
(See page EG1-234) .

when engine is cranked.

| @@ Voltage: 0.5 - 1.0V
(Neither O V nor 5 V)

IGT sagnal waweform

IGE

aw
IGF

oW

T
!
I
-
1
T
|
;
T

[ !
jmmse

-

i

10 m zec Divigion | ldling)

£ WD,

Reference | INSPECTION USING OSCILLOSCOPE

@ Measure voltage between terminal IGT of engine
control module connector and body ground

» During cranking or idling, check waveform between
terminal IGT and E1 of engine control module.
HINT: The correct waveform appears as shown in the

illustration on the left, with rectangle waves.

e
NG ) o to step .
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5S-FEENGINE - CIRCUIT INSPECTION

.iheck voltage between terminal 3 of igniter connector and body
ground.

| L Disconnect igniter connector.

@\'ﬁ IG ON => §TA ON
Ly

B3 Measure voltage between terminal 3 of igniter
connector and body ground, when ignition
switch is turned to “ON” and “STA” position.

|
. |
i : B3 \oltage: 9 014V
|
|

BEBEL]
FIf3E

. §
Y Check and repair igniter power source
NG ;|
OK / circuit.

Check for open and short in harness and connector between ignition
switch and ignition coil, ignition coil and igniter (See page IN-31).

\
NG ,.": Repair or replace harness or connector.
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5S-FEENGINE — CIRCUIT INSPECTION
. Check ignition coil.
For California epec. "Ml For California spec.

(1) Disconnect ignition coil connector.
(2) Disconnect high—tension cord from ignition
coil.
Exc. California spec.
rS= (1) Disconnect distributor connectors.
L vl I (2) Remove distributor cap and rotor.
! (3) Remove ignition coil dust cover.

= (1) Check primary coil.
Measure resistance between the positive
(+) and negative (-) terminals.

(2) Check secondary coil.
Measure resistance between the positive
(+) and high—tension terminals.

Primary Caol .-"'l;l."

Secondary Coil

A
-.Illll]'.II (? II,."ll
P

|

= s — -
ll'{ -;l'd . e [‘-" e Resistance
) : Primary Cold 0.36 ~ 055 0 |
l | | © Hot 0.45 ~ 0,650
— |
= Secondary Cold 8.0 ~ 154 k0
Exc. California spac. Col Hot 114 ~ 181 kil

“Cold” is from —101C (141F) to 501C (1221F) and
“Hot” is from 501C (1221F) to 1001C (2121F).

Primary Cedl

High-Tension
L

i NG \ Replace ignition coil.
o] f-

Replace igniter. ‘
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Disconnect igniter connector and check voltage between terminal
IGT of engine control module connector and body ground.

¢ TA Disconnect igniter connector.
I"m. g Exc. California spec. with MST = 9
—ETA ON

at ' I8 Measure voltage between terminal IGT of engine
K control module connector and body ground
when engine is cranked.

B3 \oitage: 0.5-1.0 v
(Neither O V nor 5 V)

IGT

|
|
|
|
|
|
|
|
Others |
|
|
|
|
|
|
|
|

OK | Replace igniter.

Check for open and short in harness and connector in IGT signal
circuit between engine control module and igniter (See page IN-31).

e T

OK NG .:' Repair or replace harness or connector.

- e e ——

Check and replace engine control module.
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DTC 16 A-T Control Signal Malfunction

— CIRCUIT DESCRIPTION
The signal from the A/T CPU retards the ignition timing of the engine during A/T shifting, thus
momentarily reducing torque output of the engine for smooth clutch operation inside the transmis-
sion and reduced shift shock.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
Fault in communications between the engine .
16 CPU and A/T CPU in the ECM ECM

If the ECM detects the diagnostic trouble code “16” in memory, it prohibits the torque control of the
A/T which performs smooth gear shifting.

— DIAGNOSTIC CHART

being output? chart.

.Are there any other codes (besides Code 16) YES . Go to relevant diagnostic trouble code

MO

Replace ECM.
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5S-FEENGINE - CIRCUIT INSPECTION

DTC 21 Main Oxygen Sensor Circuit

CIRCUIT DESCRIPTION .
To obtain a high purification rate for the CO, HC and NOx components of the exhaust gas, a three—
way catalytic converter is used, but for most efficient use of the three—way catalytic converter, the
air—fuel ratio must be precisely controlled so that it is always close to the stoichiometric air—fuel ra-
tio. The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the
vicinity of the stoichiometric air—fuel ratio. This characteristic is used to detect the oxygen con-
centration in the exhaust gas and provide feedback to the computer for control of the air—fuel ratio.
i When the air—fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the
I oxygen sensor informs the ECM of the LEAN condition (small electromotive force; 0 V).
When the air—fuel ratio is RICHER than the stoichiometric air—fuel ratio the oxygen concentration in
the exhaust gas is reduced and the oxygen sensor informs the ECM of the RICH condition (large
electromotive force: 1 V). The ECM judges by the electromotive force from the oxygen sensor
whether the air—fuel ratio is RICH or LEAN and controls the injection time accordingly. However, if
malfunction of the oxygen sensor causes output of abnormal electromotive force, the ECM is un-
able to perform accurate air—fuel ratio control.

Atmosphare |
B H"\.-"‘.

i Iden! Air-Fusl Mixiere
Flanpge
1
T E Platinum Elsctrode —-_-_—-\"
o Solid Electrolye &
(Zirconia Element) -_E
A e
—— Platinum Electroda =
1
=
_____ [
Coating [Ceramic) .,
Cowver a——] l
- e Richar - Air Fuel Ratho — Lesnes
— Exhaust Gas
F5007E
DTC No. Diagnostic Trouble Code Detecting Condition | Trouble Area !
Main oxygen sensor signal voltage is reduced to |
between 0.35 V and 0.70 V for 60 sec. under [ |
conditions (a) — (d). |
(2 trip detection logic) * | |
(a) Engine coolant temp. : 801C (1761F) or more. e Mai ircuit |
by | ! (b) Engine speed : 1,500 rpm or more. | afn OXygen Sensor circut.
(c) Load driving (EX. A/T in overdrive (5th for * Main oxygen sensor.
M/T), AIC ON, Flat road, 50 mph (80km/h)). |
(d) Main oxygen sensor signal voltage : |
Alternating above and below 0.45 V. [
|
I ;

*See page EG1-307




5S-FEENGINE - CIRCUIT INSPECTION

EG1-353

— CIRCUIT DESCRIPTION (Cont'd)

DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN
Purpose of the driving pattern.
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is

recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that diag-
nostic trouble code is no longer detected.

f-'.il'

) 59) sl

{ Malfunction: Main Oxygen Sensor Deterioration

(Wahicle spaed) Detection

B0 mph (B0 kAR -t inas mrn e e ek kb S P |
40 mph (B8 RMANY L e

|

] -‘-\.

|

|

2 =
Iedlirigg—--aeenss —_ "J'-II
(1)
Sy OFF L= . : —
IGeiw 0 {3 min. . B 1 -2 min. (Tima)

Disconnect the EFI fuse (15A) for 10 sec. or more, with 1G switch OFF.
Initiate test mode (Connect terminal TE2 and E1 of data link connector 1 or 2 with I1G switch

OFF).

1 Start the engine and warm up with all ACC switch OFF.

I After the engine is warmed up, let it idle for 3 min.

After performing the idling in (3) , perform gradual acceleration with in the range

1,30001,700 rpm (centered around 1,500 rpm) with the A/C switch ON and D position for A/T

(5th for M /T).
(Take care that the engine speed does not fall below 1,200 rpm when shifting. Gradually
depress the accelerator pedal and keep it. Steady so that engine braking does not occur).

Maintain the vehicle speed at 40 — 50 mph (64 — 80 km/h).
Keep the vehicle running for 1 — 2 min. after starting acceleration.
HINT: If a malfunction exists, the malfunction indicator lamp 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 mal-

function will not be possible.
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5S-FEENGINE — CIRCUIT INSPECTION
— DIAGNOSTIC CHART
Are there any other codes (besides code 21) YES | Go to relevant diagnostic trouble code
being output ? | chart.

NHO

Replace main oxygen sensor.

WIRING DIAGRAM

Engine Contral Moduls

i ¢ Y
& 6
| = - S @E
=
S5V
4 3
1

[T
ki

hdain VET 13 R 2 VF
Oxygan [ 5
T | Sensor CHT] M T

Date Link Connecior 1

HEERT
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5S-FEENGINE - CIRCUIT INSPECTION

Reference | INSPECTION USING OSCILLOSCOPE

Dx signal wavefarm
1V I . : .
= ", » With the engine racing (4,000 rpm) measure wave—
‘\'L = '\1 | i - f form between terminals OX1 and E1 of engine con—
! trol module.
| |_. |
oy IE“_J'_"'_' |_="_ J'“H 3 HINT: The correct waveform appears as shown in the
| } e | | | illustration on the left, oscillating between approx. 0.1 V
- | and 0.9 V.
200 m sec./ Division
If the oxygen sensor is deteriorated, the amplitude of
1V | i - the voltage is reduced as shown on the left.
AN N
!
N /” NSRS
oW | i

- |

Lt .

200 m sec./ Division
FIGS1L
FIES1 5
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| 5S-FEENGINE - CIRCUIT INSPECTION

—

DTC 22 Engine coolant Temp. Sensor Circuit

— CIRCUIT DESCRIPTION

The engine coolant temperature sensor senses the thg-13 30,

engine coolant temperature. A thermistor built in the ?':'i

. . . L Accoptabla

sensor changes its resistance value according to the - 5§ /

engine coolant temperature. The lower the engine E i "

coolant temperature, the greater the thermistor resis— § o

tance value, and the higher the engine coolant tem— % b

perature, the lower the thermistor resistance value o 94

(See Fig. 1.). naf

The engine coolant temperature sensor is connected o o .

to the EQM (See ne?<t pagg). The 5V pqwer source r-_qull:z':"z“g_gﬂ;‘ﬂa" 154%|(1ﬁ5}§?=]

voltage in the ECM is applied to the engine coolant Tamparature 'C {"F)

temperature sensor from the terminal THW via a resis- FHze!

tor R. That is, resistor R and the engine coolant tem— ( Reference )

perature sensor are connected in series. When the Engine coolant | Resistance Voltage |

resistance value of the engine coolant temperature Temp. 1C ('F) | (kQ) v jl
! sensor changes in accordance with changes in the 20 (—4) 160 | 43
F engine coolant temperature, the potential at the ter— '___0 (32)' - c o [ 24
| minal THW also changes. Based on this signal, the — I e

ECM increases the fuel injection volume to improve . 20(68) | 25 | 24
| driveability during cold engine operation. If the ECM | 40(104) | 12 | 15

detects the diagnostic trouble code 22, it operates the . 60(140) | 06 | 09

fail safe function in which the engine coolant temper— 80 (176) ™ o3 E

ature is assumed to be 801C (1761F). — ——

100 (212) 02 | 03
[ DTC No. | Diagnostic Trouble Code Detecting Condition Trouble Area

! * Open or short in engine coolant temp,
Open or short in engine coolant temp. sensor

| circuit for 0.5 sec. or more.

| * Engine coolant temp. sensor

| s ECM

sensor circuit

22

e —
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5S-FEENGINE — CIRCUIT INSPECTION
|— DIAGNOSTIC CHART
HINT If diagnostic trouble codes “22” (engine coolant temperature sensor circuit), “24” (intake air temperature sensor cir-
| cuit), “31” (manifold absolute pressure sensor circuit) and “41” (throttle position sensor circuit) are output simultaneously, E2
' (sensor ground) may be open, OK Check for momentary interruption
Check for momentary interruption
- Check voltage of sensor. ~ |——— — ™| (See page EG1-309).
MG
. NG .
Check resistance of sensor. Replace engine coolant temp. sensor.
QK
Check for open and short in harness and connector Mz Repair or replace harness or
between ECM and engine coolant temp. sensor. connector.
| ! QK
Check and replace ECM.
| S
Engina Control Modula i
™
Enging Coolant Temp. Sansor B
2 LG ] R
s 12— - T
| () THW
‘I I_llﬂFlﬂ‘l_ 1 -
-

" Excapt Californda specificanon vehicles,

FIGE9E
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INSPECTION PROCEDURE

HINT: If diagnostic trouble codes “22” (engine coolant temperature sensor circuit), “24” (intake air
temperature sensor circuit), “31” (manifold absolute pressure sensor circuit) and “41 “ (throttle
position sensor circuit) are output simultaneously, E2 (sensor ground) may be open,

Check voltage between terminals THW and E2 of engine control o
module connector.

. ON | I (1) Remove glove compartment
Pl _ (See page EG1-234)
k/ /G ON (2) Turn ignition switch on.

—

Measure voltage between terminals THW and E2 of engine
) control module connector.
Exc. California spec. with M/T

/ THN %
\_ ' iy Engine Coolant Temp. 1C (1F) Voltage
' 20 (68)
k o N Al ) ( Engine is cool ) 05034V
' b 80 (176)
(Engine is hot) 02010V

BEGLID
FHE§ BT
FiEG3

—T

”'.II Check for m_éfnentary interruption
‘ NG | OK [ (see page EG1-309)
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Check engine coolant temp. sensor.

Bl Disconnect the engine coolant temp. sensor con—
nector.

Measure resistance between terminals.
Resistance is within Acceptable Zone on chart.

Acuaptable

Temp. 1C (1F)
| 20(68) | 2-3kQ
[ 80(176) 0.2-0.4kQ

Engine coolan| Resistance

Resictantea ki}

k " Pa— L} L}
T a0 w @ m  Temp tC{°F)
Fidi TR e T T R RN RN F TR Bl AL

NG > Replace engine coolant temp. sensor.

Check for open and short in harness and connector between engine
control module and engine coolant temp. sensor (See page IN-31).

Check and replace engine control module. J

NG 3 Repair or replace harness or connector.
i
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DTC 24 Intake Air Temp. Sensor Circuit

— CIRCUIT DESCRIPTION
The intake air temp. sensor is built into the air cleaner cap and senses the intake air tempera-
ture. The structure of the sensor and connection to the ECM is the same as in the engine coolant
temp. sensor shown on page EG1-356.

If the ECM detects the diagnostic trouble code “24”, it operates the fail safe function in which the
intake air temperature is assumed to be 201C (681F)

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
B o R e Open or short in intake a.ir'temp. sensor circuit
Open or short in intake air temp. sensor circuit _
24 for 0.5 sec. or more. * Intake air temp. sensor
i ECM -

— DIAGNOSTIC CHART - —

HINT: If diagnostic trouble codes “22” (engine coolant temperature sensor circuit), “24” (intake air
temperature sensor circuit), “31” (manifold absolute pressure sensor circuit) and “41” (throt—
tle position sensor circuit) are output simultaneously, E2 (sensor ground) may be open.

heck vol ¢ 1 Check for momentary
Check voltage of sensor. S *| interruption (See page EG1-309).
MG
NG . .
Check resistance of sensor. Replace intake air temp. sensor. |
| ok
1 — —

| -

: Check for open and short in harness and NG Renair of replace harness or |
connector between ECM and intake air temp. cor?nector p I
sensor. : |

QK
— 1
Check and replace ECM.
WIRING DIAGRAM Engina Contral Module
) F—
Intake &ir Tamp Sensor < BV
— 2 i3 ?,
1 T L-B [| .
| THA
|
8 4
i AR E.Fr EYCE L.
— | |
. | BR 16 6L,
R 4
AT (M TY i
- E1
*  Except Califgrnia specification vehicies

FIRGRE
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EG1-361

INSPECTION PROCEDURE

Check voltage between terminals THA and E2 of engine control
module connector.

|I -'"'- - DN
"f’/ﬂ IG ON

Exc, California spec. with M/T

(1) Remove glove compartment.

@ Measure voltage between terminals THA and E2
of engine control module connector.

(See page EG1-234)
(2) Turn ignition switch on.

m Intake air tem
°C (°F) P- Voltage
20 (68) 0.503.4V
60 (140) 0.201.0V
\ L
0K ':I Check for momentary interruption

! (See page EG1-309).
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Check intake air temp. sensor.

v _
NG ) Replace intake air temp. sensor.

Disconnect the air temp. sensor connector.
BB Measure resistance between terminals.

@@ Resistance is within Acceptable Zone on chart.

ntake air temp

°C (° F) Resistance
20(68) 2 -3kQ
60 (140) 0.4-0.7kQ

¥
1]

5 o Accoptibde
u 6}
5 af
t- S
s E
é naf

w0 om = m s emp " (*F)
<A1 TR LT T T 2
M Fla7a1

Check for open and short in harness and connector between
engine control module and intake air temp. sensor (See page

IN-31).

1
NG I'? Repair or replace harness or connector.
{

Check and replace engine control module.
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EG1-363
CIRCUIT INSPECTION

DTC 25 26 Air—Fuel Ratio Lean Rich Malfunction

— CIRCUIT DESCRIPTION

The main oxygen sensor is located in the exhaust manifold.
It indirectly determines whether the fuel mixture is rich or lean by detecting the concentration of

oxygen present in the exhaust gas.

DTC No. I Diagnostic Trouble Code Detecting Condition Trouble Area ]
(1) Main oxygen sensor voltage is 0.45 V or ) ) o
less (lean) for 90 sec. under conditions (a) * Open or short in main oxygen sensor circuit
and (b). ¢ Main oxygen sensor
(2 trip detection logic) * + Ignition system
(a) Engine coolant temp.: 601C (1401F) or more. . ECM
| (b) Engine speed: 1,500 rpm or more.
|
25 (2) Engine speed varies by more than 15 rpm | *+ Open or shortin injector circuit
over the preceding crank position period during | * Fuelline pressure (injector leak, blockage)
? g)eri(éd(t?)f 50 sec. or more under conditions « Mechanical system malfunction
(2 trip detection logic) * (skl_pplng teeth of timing belt)
(a) Engine speed: Idling *  Ignition system
(b) Engine coolant temp.: 601C (1401F) or more. » Compression pressure
(foreign object caught in valve)
* Air leakage
I — — [ * ECM
Ehngine sp:jged varieks by more thgndléi rpm over J I Open or short in injector circuit
the preceding crank position period during a perio . ; o
of 50 sec. or more under conditions (a) and (b). Fuel Ilng pressure (injector Igak, blockage)
(2 trip detection logic) * * Mechanical system malfunction
(a) Engine speed: Idling (skipping teeth of timing belt)
26 (b) Engine coolant temp.: 601C (1401F) or more « Ignition system
| « Compression pressure

(foreign object caught in valve)
* Air leakage

N

] ECM

*: See page EG1-307

e

—— e —r— -
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— CIRCUIT DESCRIPTION (Cont'd) ]
DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN |

Purpose of the driving pattern.
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is recorded.

(b) To check that the malfunction is corrected when the repair is completed confirming that diagnostid
trouble code is no longer detected.

Malfunction: Open or Short in Main Oxygen Sensor.
Open or Short in Injector Circuit, Injector Leak or Blockage.

| irom) |
.-'-\\l
2500 rpmiteccecemcm e cam e (3
|
- Idling _I_._[;‘]_Jf
| I:!::
! I1G 55w DFF
= A e {Tima)
3 mie. 1 min

! Fiears
I

'H | NT: Before this test, check the feedback voltage for oxygen sensor.
| {iDisconnect the EFI fuse (15 A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminal TE2 and E1 of data link connector 1 or 2 with
IG switch OFF).
Dstart engine and warm up.
(3After the engine is warmed up, let it race at 2,500 rpm for 3 min.
{4After performing the racing in (3) , perform idling 1 min.
HINT: If a malfunction exists, the malfunction indicator lamp will light up during step (4).
NOTICE: If the conditions in this test are not strictly followed, detection of the malfunction
will not be possible.
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CIRCUIT INSPECTION

EG1-365

— DIAGNOSTIC CHART

Check voltage of terminal VF1. R —

i NG Type |

Check voltage of terminal OX1.

MG

Check for open and short in harness and |

—

N G Typell

connector.

oK
1

Check each item found to be a possible cause
of problem.

Io

Repair or replace harness or
connector.

Repair or replace.

Check compression.

| OK
1

Does malfunction disappear when a good main
oxygen sensor is installed?

e

Check and replace ECM.
— — — —

Check each item found to be a possible cause
of problem.

MG

H-;:k compression.

|[}K
1

ol
1

3 oxygen sensor is installed?

Does malfunction disappear when a good main

;r-m-

Check and replace ECM.

L —

e ——— =

WIRING DIAGRAM
Refer to page EG1-354 for the WIRING DIAGRAM.

NG

YES

Repair or replace.

Replace main oxygen sensor.

Repair or replace.

Repair or replace.

-

Replace main oxygen sensor.
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5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

. Check voltage between terminals VF1 and E1 of data link connector 1.

& | (1) Warm up engine at normal operating tem—
perature.
(2) Connect terminals TE1 and E1 of data link
connector 1.
(3) Connect positive prove to terminal VF1 and
negative prove to terminal E1 of data link
connector 1.

= (1) Warm up the oxygen sensor by running en—
gine at 2,500 rpm for about 2 minutes.
(2) Then, maintaining engine at 2,500 rpm,
count how many times needle of voltmeter
fluctuates between 0 and 5 V.

I =0 - Result_ . . ._._____,—F“ -
| Needle fluctuates of 8 times or more

| for every ten seconds oK

| ] Continue at0 Vv NG Type Il
| | Continue at5 Vv NG Type Il

P4y
Poddad
)
NG NG '} Go to step
Type | Type Il J" .

. Check voltage between terminals OX1 and E1 of data link connector 1.

—_- — - - ——a —

Warm up engine at normal operating temperature.

I Measure voltage between terminals OX1 and E1
of data link connector 1 when engine is suddenly
' raced to full throttle.

| B3 The voltage should be 0.5 V or higher at least
once.

gmg Perform inspection within 1 second.
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Check for open and short in harness and connector between engine control module and
main oxygen sensor, engine control module and data link connector 1 (See page IN-31).

NG \ Repair or replace harness or connector.
/

— |
Check each item found to be a possible cause of problem.

Check each circuit found to be a possible cause of trouble accordlng to the results of the check in .
or . The numbers in the table below show the order in which the checks should be performed.
Main oxygerensor : I
signal continue at OV. Possible Cause | See page
i Faulty sensor |nstallat|on |
B Injector CIrCUIt EG1-410
3 i Misfire IG-6, 26* |
o Valve timing I EG1-36
2 Air Ieakage | EG1-173
4 FueI system | EG1-419
a ' Characteristics deviation in | EG1-372
| manifold absolute pressure sensq. i
Characteristics deviation | F
i ) | in engine coolant temp. sensor. | EG1-356
|
T Characteristics deviation | EG1-360
in intake air temp. sensor.
*: Except California specification vehicles.

NG ! Repair or replace.

{

Check compression (See page EG1-23).
L]

NG | Repair or replace.

S

oK

Does malfunction disappear when a good main oxygen sensor is
mstalled’)

l YES ." Replace main oxygen sensor.

@F

Check and replace engine control module.
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5S-FEENGINE - CIRCUIT INSPECTION

Check each item found to be a possible cause of problem.

Main oxygen sensor

B ]

Main oxygen sensor I

—_

Check each circuit found to be a possible cause of trouble according to the results of the check in
.The numbers in the table below show the order in which the checks should be performed.

——— —_——

I in intake air temp. sensor.

x: Except California specification vehicles.

S|gnal contlnue at5.0 V. S|gnal is normal Possible Cause See page
2 | 7 lInjector circuit EG1-410
| 3 Misfire IG-6, 26*
a | 4 Valve timing EG1-36
i 1 Air leakage EG1-173
1 | g Fuel system | EG1-419 |
l 5 B Characteristics deviation in i EG1-372
j L L - N manlfold absolute pressure_sensorI :
i
] 3 5 Characteristics deviation EG1-356 |
f S lln englne coolant temp. sensor.
’ 4 5 Characterlstlcs deviation | EG1-360

OK

(2]

S

NG I':' Repair or replace.

— e ma ]

- - - —

Check compression (See page EG1-23).

a

NG :! Repair or replace.
!

installed?

Does malfunction disappear when a good main oxygen sensor is

NO

T
YES | Replace main oxygen sensor.

Check and replace engine control module.
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DTC 27 Sub Oxygen Sensor Circuit

—CIRCUIT DESCRIPTION

The sub oxygen sensor is installed on the exhaust pipe. Its construction and operation is the same as
the main oxygen sensor on page EG1-352.

DTC No. T Diagnostic Trouble Code Detecting Condition | Trouble Area

| e

Main oxygen sensor signal is 0.45 V or more |
and sub oxygen sensor signal is 0.45 V or less
! under conditions (a) and (b). { .
27 | (2 trip detection logic) *
! (a) Engine coolant temp.: 801C (1 761F) or more.
(b) Accel. pedal : Fully depressed for 2 sec. or more. + ECM

Open or short in sub oxygen sensor circuit.
* Sub oxygen sensor

* . See page EG1-307.
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—CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN. I

Purpose of the driving pattern.
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is
recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that diagnos
tic trouble code is no longer detected. |

Malfunction: Open or Short in Sub Oxygen Sensor 'I
Datection |
80 mph
{86 km ) - Chbedemme b nnan e enn e enan e —no————o—— i - |
50 ~ 58 mph
{80 ~ BB KM h} sdec e 5
Wy
Idling R
1G s/ w OFF &
10 rvin. oF morg {Tima)
FiBSIT 2 mirn. or Jess

{1, Disconnect the E F | fuse (15 A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminals TE2 and E1 of data link connector 1 or 2
with | G switch OFF).

2 Start the engine and warm up, with all ACC switch OFF.

3 After the engine is warmed up, let it drive at 50 55 mph (80 188 km/h) |

__ for 10 min. or more. |

‘&) After driving, stop at a safe place and perform idling for 2 min. or less.

& Atter performing the idling in (4) , perform acceleration to 60 mph (96 km/h)
with the throttle valve fully open. [
HINT: If a malfunction exists, the malfunction indicator lamp will light up during
step.

NOTICE: If the conditions in this test are not strictly followed, detection of the
malfunction will not be possible.
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CIRCUIT INSPECTION

EG1-371

— DIAGNOSTIC CHART

Are there any other codes (beside Code 27)
being output?

YES

ML

Replace sub oxygen sensor.

WIRING DIAGRAM

BA

Y

Data Link Conmector 1

* Ewcapt Caliltgraia specification wehicles with M/T.
2 Omly for Catifarnia specification vehicies with M/T.

FixEad

—

Go to relevant diagnostic trouble
code chart.

Enpine Contral Module

’

oxz2
Gy GE Coa—

R-L I
B
r LBST] (MIT)
o
Sulb Oxygen 15|
4 | Sengar Xz 1

"'1

Ei
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DTC 31 Manifold Absolute Pressure Sensor Circuit

—CIRCUIT DESCRIPTION

By a built—in sensor unit, the manifold absolute
pressure sensor detects the intake manifold absolute
pressure as a voltage.

The ECM then determines the basic injection dura—
tion and basic ignition advance angle based on this
voltage.

Since the manifold absolute pressure sensor does
not use the atmospheric pressure as a criterion, but
senses the absolute pressure inside the intake man—
ifold (the pressure in proportion to the preset abso—
lute vacuum O), it is not influenced by fluctuations

in the atmospheric, pressure due to high altitude

and other factors. This permits it to control the air—
fuel ratio at the proper level under all conditions. 3z

(3.

Output Vaoltags

a8

1.2

["-':ll
%} ———— e ——— . .--.-—.—.-—.-........._*

k2
B

}

= T merHg
160 450 750 (B40)

4 + —s—m kP2
20 GO 100 (112

Abgolute Pressure

i DTC No. Diagnostic Trouble Code Detecting Condition

Trouble Area

| Y| Open or short in manifold absolute pressure sensor
| circuit for 0.5 sec. or more.

Open or short in manifold absolute pressure
Sensor circuit.

Manifold absolute pressure sensor.

ECM

FE—

If the ECM detect diagnostic trouble code “31 “, it operates the fail safe function, keeping the ignition
timing and fuel injection volume constant and making it possible to drive the vehicle.

— i — e =
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EG1-373
— _CIRCUIT INSPECTION

— DIAGNOSTIC CHART

Check voltage of terminal VC.

| 0K
r':l

Check voltage of terminal PIM.

NG

Check for open and short in harness and
connector between manifold absolute pressure
sensor and ECM.

NG
Check and replace ECM.

Ok . . .
When diagnostic trouble code 31 is
displayed, check and replace ECM.

NG :

| Repair or replace harness or
connector.

nl 4

Check and replace manifold absolute pressure
sensor.

WIRING DIAGRAM

Manifoid Absolute
Preasure Sensor

Enging Control Module

B-¥

= ey

*I Ewcep: Celiforna specification vemiclas.
2 Only for California specificotion vehiclas.

Figaan

16 1% "1
ER ™3 E

EASTIIMA T
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INSPECTION PROCEDURE

Check voltage between terminals VC and E2 of engine control
module connector.

¢

I
Ihf | 16 oN |III (1) Remove glove compartment.

— | (See page EG1-234).
Exc. California spec. with M/T (2) Turn ignition switch on.
FA—— = __k'- & veasure voltage between terminals VC and E2 of
i TSI EETIRS . | engine control module connector.
il A i [E3 Voltage: 4.5 055V

Flgdar

NG Check and replace engine control module.
L
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Check voltage between terminals PIM and E2 of engine control
module connector.

Bl Turn ignition switch on

—., ON
é‘ G OnN _
B Measure voltage between terminals Pl M
Exc. California spec. with M/T and E2 of engine control module connector.

El Voltage: 13-39V

% When diagnostic trouble code 31 is dis-

@ OK | played, check and replace engine control

module.

Check for open and short in harness and connector between engine
control module and manifold absolute pressure sensor

(See page IN-31).

‘ 0K | NG > Repair or replace harness or connector.

1.

Sensor.

P

| Check and replace manifold absolute pressure
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5S-FEENGINE - CIRCUIT INSPECTION

DTC 41 Throttle Position Sensor Circuit
—CIRCUIT DESCRIPTION

The throttle position sensor is mounted in the throttle
body and detects the throttle valve opening angle. When
the throttle valve is fully closed, the | D L contacts in the ) EC

. Throttle Pogiticon M
throttle position sensor are on, so the voltage at the ter— Sansor By
minal | D L of the ECM become 0 V. At this time, a voltage | 1 Vel |
of approximately 0.7 V is applied to the terminal VTA of f

—

—_—r—— e

the ECM. When the throttle valve is opened, the I D L | / i VIA f TE_}
contacts go off and thus the power source voltage of | I : DL o :
approximately 12 V in the ECM is applied to the terminal | i E2l | |
IDL of the ECM. The voltage applied to the terminal VTA L " -
of the ECM increases in proportion to the opening angle —
of the throttle valve and becomes approximately 3.2 — sl

4.9 V when the throttle valve is fully opened. The ECM

judges the vehicle driving conditions from these signals

input from the terminals VTA and IDL, and uses them as

one of the conditions for deciding the air—fuel ratio cor—

rection, power increase correction and fuel—-cut control etc.

I -y

Diagnostic Trouble Code Detecting Condition | Trouble Area

DTC No.

) N o * Open or short in throttle position sensor circuit
a1 Open or short in throttle position sensor circuit | .

| for 0.5 sec. or more. Throttle position sensor.

* ECM

S

HINT;
* When the connector for the throttle position sensor is disconnected, diagnostic trouble code 41

is not displayed. Diagnostic trouble code 41 is displayed only when there is an open or short in
the VTA signal circuit of the throttle position sensor.
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— CIRCUIT INSPECTION

EG1-377

~DIAGNOSTIC CHART

Check voltage of throttle position sensor.

G

P —

temperature sensor circuit),“31” (manifold absolute pressure sensor circuit) and “41” (throttle posi—
tion sensor circuit) are output simultaneously, E2 (sensor ground) may be open.

(See page EG1-309).

Check for momentary interruption

HINT: If diagnostic trouble codes “22” (engine coolant temperature sensor circuit), “24” (intake air ‘
i

NG ; .
Check operation for throttle position sensor. A — ?gg]usitror replace throttle position
0K
Check for open and short in harness and NG Repaif of replace harmess or
connector between throttle position sensor and cor?nector p
ECM. '
OK
Check and replace ECM.
Throttie Position Sengor Engina Control Module
¢ N o ™
1 et
111"
?'t R i B8 YE1 _:;'m
| | S
o3 B (ea)ET IR~ |
o 12 12} % =
“ = 42 L CDGE s e aiia
1 1
| S o EEE
! I 16 1E =1
| SETEC
[ASTTEMAT)
L ™ El
b o -

"1 Except Californie specification vahiclas
*“ Dndy for California spaciticatron wehiclas

R B3
el
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INSPECTION PROCEDURE

HINT: If diagnostic trouble code “22” (engine coolant temperature sensor circuit), “24” (intake air
temperature sensor circuit), “31” (manifold absolute pressure sensor circuit) and “41 “ (throttle
position sensor circuit) are output simultaneously, E2 (sensor ground) may be open.

Check voltage between terminals VTA, IDL and E2 of engine
control module connector.

| .
O 3 (1) Remove glove compartment.

| Exc. California spac, with M/T

£ DL VTA h,

| %,

r:_y__; Ha UN (See page EG1-234).
(2) Disconnect the vacuum hose from the throt—
tle body, then apply vacuum to the throttle

opener (See page EG1-204).
(3) Turn ignition switch ON.
Measure voltage between terminals VTA, IDL and
E2 of engine control module connector when the
throttle valve is opened gradually from the closed

condition.
I
ﬁ"x Terminal
' . | VTA-E2 IDL - E2
Throttle Valve

L.

i Fully Closed 03-08Y 0-30V
| Fully Open 32-449W | G-14V

FiEGTY |

| @@ The voltage should increase steadily in propor—
tion to the throttle valve opening angle.

i oK ' Check for momentary interruption
| II." (See page EG1-309).
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5S-FEENGINE - CIRCUIT INSPECTION

Check throttle position sensor.

Throttle
Position
Sensar

BB (1) Disconnect throttle position sensor connector.
(2) Disconnect the vacuum hose from the throt—
tle body, then apply vacuum to the throttle
opener (See page EG1-204).

Measure resistance between terminals 3 (VTA), 2
(IDL) and 1 (E2) of throttle position sensor con—

nector when the throttle valve is opened gradu—
ally from the closed condition.

(= Terminal ]
3(VTA) —1(E2) | 2(DL)-1(E2)
Throttle Valve
Less than
Fully Closed 0.2 57 ki}
Y 2.3 k0
Fully Open 20-102 K2 | 1M or higher
B Resistance between terminals 3 (VTA) and 1 ‘

(E2) should increase gradually in accordance |
with the throttle valve opening angle.

N ".I Adjust or replace throttle position sensor
J.l'(See page EG1-209).

¥ Check for open and short in harness and connector between engine
& control module and throttle position sensor (See page IN-31).

!

NG I:“ Repair or replace harness or connector.
/

ra—)

Check and replace engine control module.
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CIRCUIT INSPECTION

DTC 42 No.1 Vehicle Speed Sensor Signal Circuit

_ - e
£ — -
. . Combination .
| m M Meter
| i ] ECM
| -
.l Transaxis Me.1 Wshicle Spasd Sansar
GOMEE
{:mu
II
| DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
| For AIT
All conditions below are detected continuously
for 8 sec. or more.
| (a) No.1 Vehicle speed signal: 0 mph (km/h)
| (b) Engine speed: 3,100 rpm or more
i (c) Park/Neutral position switch: OFF ¢ Open or short in No.1 vehicle speed sensor
| 47 | circuit.

— CIRCUIT DESCRIPTION

Mot Vahicle

Speed Svamsu-.':-r-I-U-Ll-l-rL

The No.1 vehicle speed sensor outputs a 4—pulse signal for every revolution of the rotor shatft,

which is rotated by the transmission output shaft via the driven gear. After this signal is converted
into a more precise rectangular waveform by the waveform shaping circuit inside the combination
meter, it is then transmitted to the ECM. The ECM determines the vehicle speed based on the fre-

quency of these pulse signals.

4-puilse

JUUUL

4-pulza

For M /T

All conditions below are detected continuously

| | for 8 sec. or more.

] (a) No.1 vehicle speed signal: 0 mph (km/h)

| | (b) Engine speed: Between 3,100 rpm and

| 5,000 rpm

(c) Engine coolant temp.: 801C (1761F) or more
i | (d) Load driving

N —

¢ No.1 vehicle speed sensor.
¢ Combination meter.
« ECM

HINT: In test mode, diagnostic trouble code 42 is output when vehicle speed is 3 mph (5 km/h)

or below.

< Referance =

"
=

20 meac, Sdivigian
V1488

*  Waveform between terminals SPD and E1 when vehicle
speed is approx. 12 mph (20 km/h).
HINT: The greater the vehicle speed, the greater the num—
ber of No.1 vehicle speed sensor signals produced.

2 W div
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5S-FEENGINE — CIRCUIT INSPECTION
— DIAGNOSTIC CHART

. NG Check speedometer circuit.

Check operation of speedometer. (See page BE—66)
Ok
L
NG Check speedometer circuit.

Check voltage of terminal SPD. (Seeecpa?g:%é)fgz)e.r ared

a

oK

Check and replace ECM.

Cosmbination -

Mater 'EE! S
VoY 10
YRy 3G

'L J#B No 3

o2

=" Excapl California specification vehiclas
2 Oy ter Callfomia specification wehicles.

Fgas

Cruise Contral ECU {10 - 14 W)

Engine Contral Module
¢ ™y

v

g 1 nl
14

5&2

1T IMLTY

SPD

-
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SPECTION PROCEDURE

IN

T
i

Check operation of speedometer.

B3 Drive the vehicle and check if the operation of the speedometer in the combination meter is

normal.
o The No. 1 vehicle speed sensor is operating normally if the speedometer display is normal.
: ] | Check speedom_eter circuit. See combination )
‘ QK | | NG J.'} meter troubleshooting on page  BE-66.

h

~ a Check voltage between terminal SPD of engine control module
.M | connector and body ground.

.”f% ?é"ﬂ“ (1) Remove glove compartment.
WS , (See page EG1-234).
Exc. Galitornia spac. with M./T (2) Disconnect cruise control ECU connector.

SPO

|l_l_lllllIl OO
nNNERERRER Ry

(3) Shift the shift lever to N position or neutral.
(4) Jack up a front wheel on one side. f
(5) Turn ignition switch on. !
@: K3 Measure voltage between terminal SPD of
; engine control module connector and body
ground when the wheel is turned slowly.

LY ) | @@ Voltage is generated intermittently.
[~

Wl ) )

po— il[g

45 - 5E V[ |

Tiarn 1he webueed

ARG

e e —————— . — S

: NG "-..Check speedometer circuit. See combination
/meter troubleshooting on page = BE-66.

_—— - . —_—

Check and replace engine control module.
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DTC 43 Starter Signal Circuit

I CIRCUIT DESCRIPTION

When the engine is cranked, the intake air flow is slow, so fuel vaporization is poor. A rich mixture
is therefore necessary in order to achieve good startability. While the engine is being cranked, the
battery positive voltage is applied to terminal STA of the ECM. The starter signal is mainly used to

increase the fuel injection volume for the starting injection control and after—start injection control. !
DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area
_____ * Open or short in starter signal circuit.
. * Open or short in ignition switch or starter
43 No starter signal to ECM. P o ¢
! | relay circuit.
| le ECM
— DIAGNOSTIC CHART

HINT: This diagnostic chart is based on the premise that the engine is cranked normally. If the
engine is not cranked, proceed to the matrix chart of problem symptoms on page EG1-327,

Proceed to next circuit inspection
Check for the test mode. shown on matrix chart (See page
E-G-327).
[re
Check for open in harness and connector . NG

.——| Repair or replace harness or

between ECM and relay. connector.

oK

Check and replace ECM.

WIRING DIAGRAM

Battary
Ignitign

-—ﬁ Fi
Switch

i L r.rE:'.rm

-;Lf} \ iﬁnﬂ’!-wu.ﬂ -

En.-u:h Stan E' W 1'
Qi

Engine Control Module

*- Excopt California apec. wahicles with MAT.
*I Only for California spec. vehiclas with MAT.
*2: Wahicle with AT

Fi' 198
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INSPECTION PROCEDURE

-:‘;"21_-} Check output condition of diagnostic trouble code 43.
prtice =~

3 Setting the test mode.
(1) Turn ignition switch OFF.
(2) Connect terminals TE2 and E1 of DLC2.
(3) Turn ignition switch ON.
(Don't start the engine)
(4) Connect terminals TE1 and E1 of DLC2.
E& Check if code “43” is output by the malfunc-
tion indicator lamp.

Bl Code “43” is output.

: B Start the engine.
Check if the code “43” disappear.

[ Code “43" is not output.

PLIREA

L —

@ 0K I\ Proceed to next circuit inspection shown on

/ matrix chart (See page EG1-327).

a4 Check for open in harness and connector between engine control
== | module and starter relay (See page IN-31).

\
I NG " Repair or replace harness or connector.

Check and replace engine control module.
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5S-FEENGINE - CIRCUIT INSPECTION

DTC 52 Knock Sensor Circuit
— CIRCUIT DESCRIPTION

Knock sensor is fitted the cylinder block to detect engine knocking. This sensor contains a piezoelecH
tric element which generates a voltage when it becomes deformed, which occurs when the cylinder
block vibrates due to knocking. If engine knocking occurs, ignition timing is retarded to suppress it.

DTC No. | Diagnostic Trouble Code Detecting Condition Trouble Area
52 Open or short in knock sensor circuit with engine * Open or short in knock sensor circuit.
speed between 1,200 rpm and 6,000 rpm. * Knock sensor (looseness)

e ECM

— o

If the ECM detects the above diagnosis conditions, it operates the fail safe function in which the
corrective retard angle value is set to the maximum value.
DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN
Purpose of the driving pattern
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is
recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that diag-
nostic trouble code is no longer detected.

Malfunction: Open or Short in Knock Sensor

(]
.-I'\-\.I :I)
Idlung—-------‘T__‘._E';
" F
IG s/ w OF T n Time)

FibaaT
{1} Start engine and warm up.
(Z) After engine is warmed up, let it idle for 3 min.
@ With the A/C ON, perform quick racing (5,000 rpm) 3 times.
(Rapidly depress the accelerator pedal and suddenly release it.)
HINT: If a malfunction exists, the malfunction indicator lamp will light up when sudden

racing is performed.
NOTICE: If the conditions in this test are not strictly followed, detection of the mal-

function will not be possible.
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5S-FE ENGINE CIRCUIT INSPECTION
GNOSTIC CHART
Check no continuity of knock sensor circuit. AI
MG
- NG !
Check knock sensor. Replace knock sensor.
OK
1 Check for open and short in harness and NG Repair or replace harness or
3| connector between knock sensor and ECM. connector.
QK
Does malfunction disappear when a good knock YES
sensor is installed? Replace knock sensor.
| NO
1
Check and replace ECM.
Engire Contra! Moduis
™
Knock Sensor |
13 &
1 KMNE
——{ D EB IE12 —-.-w‘—| I—
| 137
(A TINLAT]

|||-— -

*!; Excapt Caldfornis specification vehiclas with MT.
*%: Only for California specificetion vehicles with M/T.

| Fonss

E1

g E—

g .
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5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE
. Check continuity between terminal KNK of engine control module ||

connector and body ground.

OFF ___ ' (1) Remove glove compartment.
Ry (2) Disconnect the engine control module con-—
nector.
Exc. California spec. with M/T [ | Measure resistance between terminal KNK
o of engine control module connector and
": - - = 3 body ground.

. _,I Bl Resistance: 1 M Q or higher
J

I |

KM K
.l
o
O >
|
Others
A— —

¥ ATRERITNT

AERETARETANER B0 DEAL ARRERINRNE

[JELTsl
METIA
FInTZ24
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5S-FEENGINE - CIRCUIT INSPECTION

—_——

2

L

Check knock sensor.

H

O

[ .
| @ Disconnect knock sensor connector.

g Measure resistance between the knock
sensor terminal and body.

[ Resistance: 1 M Q or higher

!I NG > Replace knock sensor (See page EG1-93).

A

Check for open and short in harness and connector between engine
control module and knock sensor (See page  IN-31).

o

NG \ Repair or replace harness or connector.

Does malfunction disappear when a good knock sensor is installed?

\
‘ YES y Replace knock sensor (See page EG1-93).

[

! Check and replace engine control module.
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Reference

|
.f

| 500 mv/ DIV,

Fla&tD
Fihih

0B WD

| INSPECTION USING OSCILLOSCOPE

KME signal waveform

B m sac/ Didision

T fﬁ

B
'l

100 p macs Division

» With the engine racing (4,000 rpm) measure
waveform between terminal KN K of engine
control module and body ground.

HINT: The correct waveform appears as shown in the

illustration on the left.

» Spread the time on the horizontal axis, and
confirm that period of the wave is 132 |] sec.
(Normal mode vibration frequency of knock
sensor: 7.6 KHz).

HINT: If normal mode vibration frequency is not 7.6

KHz, the sensor is malfunctioning.
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DTC 71 EGR System Malfunction

— CIRCUIT DESCRIPTION

The EGR system recirculates exhaust gas, which is controlled to the proper quantity to suit the
driving conditions, into the intake air mixture to slow down combustion, reduce the combustion
temperature and reduces NOx emissions. The amount of EGR is regulated by the EGR vacuum
modulator according to the engine load.

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

Under the following conditions, EGR is cut to Intake Ajr
maintain driveability. Charmber
* Engine coolant temp. below 601C (1401F).

» During deceleration (throttle valve closed).

T Vacuum
. . . . {-EK _ Modulator
» Light engine load (amount of intake air very 1 EGR Gas Temp. Sensor

Tr'|r|:|ll‘lcrl§.l Body

-Diagram
EGR

ot =

small). Exhaust Gas
» Engine speed over 4,400 rpm. FITHAA
» Engine racing.

DTC No. Diagnostic Trouble Code Detecting Condition Trouble Area

S ..___i._

EG R gas temp. is 701C (1581F) or below for 50 [ |
sec. under conditions (a) and (b). { * Openin EGR gas temp. sensor circuit. |
gz)til'l:p d_etect|0r|1 logic) * 801C (1761F) +  Shortin VSV circuit for EGR. |
a) Engine coolant temp.: 801 1F) or more. | ;
n (b) EGR operation possible (EX. A/T in 3rd speed | EGR hose disconnected, valve stuck.
(5th for M/T), 55 — 60 mph (88 — 96 km/h), | + Clogged EGR gas passage. !

! Flat road). | « ECM

| * See page EG1-307.

N
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5S-FEENGINE - CIRCUIT INSPECTION

— CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.
(a) To simulate diagnostic trouble code detecting condition after diagnostic trouble code is

recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that diag-

nostic trouble code is no longer detected.

—rar . —reaa -

Malfunction: Open in EGR gas temp. sensor circuit

{Vehicle spesd)

Dwtection
56 — 60 mph . i
{E,;E - LT Tl () T ____________________ﬂ-_. "'
z 3
Ieiling — 1|—r—()
IG5 &/w OFF L— ' : — .
swo L3min i, dmn (Time)

FIgEIR

M Disconnect the EFI fuse (15 A) for 10 sec. or more, with IG switch OFF. Initiate
test mode (Connect terminals TE2 and E1 of data link connector, 1 or 2 with IG
switch OFF).

g Start the engine and warm up.

| (&) After the engine is warmed up, let it idle for 3 min. '

& With the A/C ON and transmission in 5th gear A/T in “D” position), drive at

~ 55— 60 mph (88 — 96 km/h) for 4 min. or less.

HINT: If a malfunction exists, the malfunction indicator lamp will light up dur-
ing step (4) .

NOTICE: If the conditions in this test are not strictly observed, detection of

the malfunction will not be possible.
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5S-FEENGINE - CIRCUIT INSPECTION
— DIAGNOSTIC CHART
]
1 Check voltage of VSV for EGR Power source. —_—
- T
* Mis
i __ T | NG
2_ Check resistance of VSV for EG R. Replace VSV for EG R.
Lo
1
- | Check for open and short in harness and NG Repair or replace harness or
3- | connector between EFI main relay and ECM. “1""] connector.
O
|
'[ Check and replace ECM.
I # Check EGR system (See page EG1-153) . | NG Repair EGR system.
[
J oK
| g _ | MG
| .5 Check resistance of EGR gas temp. sensor. L Replace EGR gas temp. sensor.
| |
|
K
t
: | Check for open in harness and connector | NG _| Repair or replace harness or
] : between EGR gas temp. sensor and ECM. | connector.
| OK
1 — S
I
Check and replace ECM. J
|

WIRING DIAGRAM

Battery

JAB Mo 2

<1
 J/BNa 1

"l Except California specification vehicles
*1 Only for Catifornia specification wehlcles

FARLA

EFI Main Relay |

Ww-B

G
iticn 2 |
lgnilo hm@—@a—w; P

Engine Control Module

EGR Gas
Tamp. Sensor
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5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE
. Check voltage between terminal EGR of engine control module

connector and body ground.

Exc. California spec. with M/T & (1) Remove glove compartment.

/ EGR Y (See page EG1-234).
= . (2) Warm up engine to normal operating temperature.

)
]

I Measure voltage between terminal EGR of en- |
gine control module connector and body ground.

|
| E@ Voltage: 9 -14 V

FIHTE
PRI -
—mmis 2

@ oK /'Gotostep .

—
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5S-FEENGINE - CIRCUIT INSPECTION

™

2d Check resistance between terminals of VSV for EGR.

R — S — - e

Exc. California spec. El Remove VSV for EGR. (See page EG1-154, 155).
Measure resistance between terminals of VSV for
& EGR

B Resistance: 33 — 39 Q (Cold)
*: Except California specification vehicle.

POED
F141 88

- - -

4
‘ oK | NG I} Replace VSV for EGR.

?3_ Check for open and short in harness and connector between EFI
main relay and VSV for EGR, VSV and engine control module. (See page IN-31).
|

i

| oK \ NG ) Repair or replace harness or connector.

| Check and replace engine control module.

SR - R

Check EGR system (See page EG1-153).

—_—— m =

. —
@ ‘ NG | Repair EGR system.
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5S-FEENGINE - CIRCUIT INSPECTION

. Check resistance of EGR gas temp, sensor.

Remove EGR gas temp. sensor.
I8 Measure resistance between terminals of EG R
gas temp. sensor connector.
[k | Resistance: 64 — 97 k Q@ at 501C (1221F)
11 -16 kQ at 1001C (2121F)
| 2 -4kQat 1501C (3021F)

EGR Gas Tamp, Sensor

L2z : R -

oK ! NG } Replace EGR gas temp. sensor.

Check for open in harnéé-é'-él.nd connector between EGR gas temp.
sensor and engine control module (See page  IN-31).

|
‘ 0K | NG ,.':} Repair or replace harness or connector.

Check and replace engine control module. \
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5S-FEENGINE - CIRCUIT INSPECTION

DTC 51 Switch Condition Signal Circuit

—CIRCUIT DESCRIPTION

Park/Neutral Position Switch Signal*

The ECM uses the signals from the park/neutral position switch to determine whether the transmis—
sion is in park or neutral, or in some other gear.

Air Conditioning Switch Signal

The ECM uses the output from the air conditioning switch to determine whether or not the air
conditioning is operating so that it can increase the idling speed of the engine if necessary.

Throttle Position Sensor IDL Signal

The IDL contacts are mounted in the throttle position sensor, and detects the idle condition.

DTC No.  Diagnostic Trouble Code Detecting Condition Trouble Area
(1) 3 sec. or more after engine starts with closed *  Throttle position sensor IDL circuit
throttle position switch OFF (IDL). *  Accelerator pedal and cable
51 | (2) * Park/ Neutral position switch OFF. « Park/Neutral position switch circuit
(Shift position in “R”, “D”, “2” or “L” positions). « AJC switch circuit
| (3) A/C switch ON. . ECM

*: Only vehicles with A/T.
HINT: In this circuit, diagnosis can only be made in the test mode.

— DIAGNOSTIC CHARF

WIRING DIAGRAM

Engine Control Module
JS8 Mot

Hattary . B+
J/B No.2 ,' Isgnrruin :: B-W (CaNADA)
— Wit . ——.
B E , | B I‘C B.W (USA) ™ 22 INsw
Starter i ; A H— “.1@? W@‘ Bl - 122 liqﬁ_h_ .
i MAIN il j {ATH
1 2
oF 1-_ —*:?T_:: B Ei{j-_lﬁ B-W Ir:l-l & AW
e Rulay Park/ Mautral 1 B+
. Pasition Switgh ++
W-g A : 3
ASC 1 B-Y aaca T
ﬁ.mph!lerl E9ES
& ‘ 101
i J/B Na3 . | o B+
I i 3
\_@ Thfﬂnl? Pasit nzn Sengo L 12 12i6L ?
W.B | _ @@
1
a8R EH 8 2 EZ
J/B Not = 1 G2y
i 16 18 1
BR E21~
e Len_g8 e
(&S THMAT) l
, E1

"t Exwgept California apacification vahicles,
*: Only for California spacificetion wehicles.

i
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5S-FEENGINE — CIRCUIT INSPECTION
_—
B DIAGNOSTIC CHART
NG (PNP)
. Check for input signal. _NG (AC) — See page EG1-400.
1.4
—— — 2|
Proceed to next circuit inspection shown on g | |
matrix chart (See page EG1-327). O | |
z
. I B
. . NG | Adjust or replace throttle position sensor
Check resistance of throttle position sensor. —= (See page EG1-209).
I | L
I Chi
. 1
Check and repair harness or connector between
sensor and ECM. |
- . . GK . pe
Check input circuit of A/C. —— ——=| Check and replace A/C amplifier.
|
1 MG
Check for open and short in harness and NG - .
connector between A/C amplifier and ECM. Repair or replace harness or connector.
QK
I — .- - — —
Check and replace ECM.

| S— - '
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5S-FEENGINE -

CIRCUIT INSPECTION

INSPECTION PROCEDURE

Check output condition of diagnostic trouble code 51.

S

e ——

; _éettin the tes:[ .mod-e.
1] g

(1) Turn ignition switch OFF.
(2) Connect terminals TE2 and E1 of DLC2.
(3) Turn ignition switch ON.

(For checking terminal IDL, disconnect the
vacuum hose from the throttle body, then
apply vacuum to the throttle opener (See page

EG1-204).)

(For checking terminal A/C, start the engine.)

(4) Connect terminals TE1 and E1 of DLC2.
' & Check if code “51” is output by the malfunc-

tion indicator lamp.

Im B
1

Tm—— Condition Code
Park/Neutral Position | P or N position Normal*
Switch (PNP) R, D, 2 or L position 51*

-
Accelerator pedal |
Normal*
Throttle Position released J
| Sensor (1DL) Accelerator pedal | 51+
| depressed i
' _ A/C SW ON s
A/C Switch (A/C) - -
AJIC SW OFF Normal |

*. Before the STA signal is input (ST is not ON),
diagnostic trouble code 43 is also output.

| R Diagnostic trouble code 42 is output with vehicle
speed 3 mph (5 km/h) or below.

NG

Jd

1'-, IDL .... Go to step
."I A/C ... Go to step

. PN P ... Go to page

. EG1-400.

{ Proceed to next circuit inspection shown on

i matrix chart (See page EG1-327).




EG1-399
5S-FE ENGINE - CIRCUIT INSPECTION

. Check resistance of throttle position sensor.

' IE} (1) Disconnect throttle position sensor connec—

tor.
(2) Disconnect the vacuum hose from the throt—

,Tg';;?fﬂi tle body, then apply vacuum to the throttle
opener (See page EG1-204).

Sansor
' B3 Measure resistance between terminals 2 (IDL)
and 1(E2) of throttle position sensor connector.

. T Ed Throttle Valve Resistance |
H 1 {ER —_
Fully closed 1 Less than 2.3 kQ
Opened | 1 MQ or higher
FHBL
\ Adjust or replace throttle position sensor

.;DI{ I NG ‘,.'} (See page EG1-209).

Check and repair harness or connector between
engine control module and throttle position sensor.

——

terminal AC2 of A/C amplifier connector and body ground.

|
| (1) Remove glove compartment

. Disconnect A/C amplifier connector, check voltage between

\ J'G ON | (See page BO-114).
. (2) Disconnect A/C amplifier connector.
T (3) Turn ignition switch on.
i_-'_ = Measure voltage between terminal AC2 of A/C

amplifier connector and body ground.
E3 \oltage:9 -14V

——— -
| 1

ooy |
OK ) Check and replace A/C amplifier.
| i

. Check for open and short in harness and connector between

engine control module and A/C amplifier (See page IN-31).

\
NG III':- Repair or replace harness or connector.

| Check and replace engine control module.
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5S-FEENGINE _— FE ENGINE TROUBLESHOOTING — CIRCUIT

TRTC T 7T

Park Neutral Position Switch Circuit (Only vehicles with
A-T)
—CIRCUIT DESCRIPTION —

The Park/Neutral position switch goes on when the shift lever is in the N or P shift position. When

it goes on the terminal NSW of the ECM is grounded to body ground via the starter relay and theft
deterrent ECU, thus the terminal NSW voltage becomes 0V. When the shift lever is in the D, 2, L or
R position, the Park/Neutral position switch goes off, so the voltage of ECM terminal NSW becomes
battery voltage, the voltage of the ECM internal power source. If the shift lever is moved from the N posi-
tion to the D position, this signal is used for air—fuel ratio correction and for idle speed control (estimated
control), etc. When the Park/Neutral position switch is off, code “51” is output in the test mode diagnosis.

(This is not abnormal.)
L . [

—DIAGNOSTIC CHART

HINT: This diagnosis chart is based on premise that the engine is cranked normally. If the engine
| ed to the matrix chart of problem symptoms on page EG1-327.

Check output condition of diagnostic trouble
code 51. —

QK
f

Proceed to next circuit inspection shown
on matrix chart (See age EG1-327).

N G Type Il

Check for open in harness and connector QK |
between park/neutral position switch and ECM. — | Check and replace ECM.

NG
i -

Repair or replace harness or connector.

- —

Check park/neutral position switch. NG - )
(See page AX1-92) — = Replace park/neutral position switch.

oK
L]

Check and replace ECM.




5S-FE ENGINE

CIRCUIT INSPECTION

EG1-401

FTL7E

J78 Mo

Battery

i

Engine Control Module

EDE EF By
Bkl !é B il B-W I';F_ ]
Srarine Ralay Fark./ Meutral
Position Seitch
o H+
WE . J7B Mot v T
' W B-W B-W (USA) SSINSW
R Ha11nr','—'—4-@?"— 13 1E — @ . ‘f,,,_.,,._
Ignitian L.@
J58 No3 Sweitch B-W [CAMNADA)
3L
WwW-B
16
J8 WMo |
aig r
W-B 1
]
= I""\-\—.—F"
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5S-FE ENGINE

CIRCUIT INSPECTION

INSPECTION PROCEDURE

. Check output condition of diagnostic trouble code 51.

| e (1) Connect terminals TE2 and E1 of DLC2.
(2) Turn ignition switch on.
(3) Crank the engine.

(4) Connect terminals TE1 and E1 of DLC2.
Check if diagnostic trouble code “51” is output

when the shift lever is in the P and D shift positions. !

Result

| N G Type | |-II\IE3.Type 1

—

| Code 51
1

INormal Code

i Normal Code

r
I

=
- ..
| Shift I
, o
i Position | Ok
| “P” !Normal Code| Code 51
| "D | Code 51
] S - -
5
NG ‘: Go to step .
Type
NG + Go to step .
Type Il

| Proceed to next circuit inspection shown on

[ matrix chart (See age EG1-327).

IN-31).

Check for open in harness and connector between engine control

=
(]

0K

module and park/neutral position switch (See page

', Check and replace engine control module.

¢

J
A

Repair or replace harness or connector.

Check park/neutral position switch (See page

AX1-92).

NG

""-.__Replace park/neutral position switch.

g

Check and replace engine control module.
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5S-FEENGINE _— CIRCUIT INSPECTION

ECM Power Source Circuit

CIRCUIT DESCRIPTION
When the ignition switch is turned on, battery positive voltage is applied to the coil, closing the
contacts of the EFI main relay and supplying power to the terminals + B and + 131 of the ECM.

—_———

[~ DIAGNOSTIC CHART

Check vol fECM OK Proceed to next circuit inspection shown
eck voliage o power source. on matrix chart (See page EG1-327).
MG
—t
!
Check continuity between terminal E1 and NG ]
body ground. Repair or replace harness or connector.
| OK
S _
_ NG _
Check EFI main relay. Replace EFI main relay.
| S ——
OK
r heck ‘ NG Check for short in all the harness and 1
| Check IGN fuse. -—————= components connected to IGN fuse. |
| EIH:
1
MG
Check ignition switch. - =| Replace ignition switch. 1
. | |
DK [
1
Check for open in harness and connector NG
between |G switch and EFI main relay, EFI main ! ~| Repair or replace harmess or connector.
relay and body ground.
o
S EE— 1
| Check BF fuse. NG Check for short in all the harness and
3: - --! components connected to EFI fuse.
| 1 |
QK
— !
Check for open in harness and connector ]
between EFI main relay and battery, EFI main |
relay and ECM. :
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5S-FEENGINE — CIRCUIT INSPECTION
WIRING DIAGRAM
JAB Nﬂ-_:l . Erginie Contral Madule
B0 g o ). B0 0y
S
g .
18
|—E:;| lgnition Swifch IJ_H
mil “5' g0 12770.p
|10 - S e
= 127
| J/B No.2 3 1o
| (g]@ 7 2002 B0 :@m i —
=z + B1
L EFE Main 5--_- . 13
i A2 Relay E.-"- i
2H 2 ) 2028
! @ I
' § MaIN FL =
1 = ar 1424
| Banery | - Ay i
. 1451
K Ty T
L 1 -\.II."
w 5 = S

*1. Ewcept Celifornis specification vahicies with b./T,
*: QOnly for California specifecatian vehiclas with 8T

| EHGES
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INSPECTION PROCEDURE

Check voltage between terminals + B, + 131 and E1 of engine control
module connector.

—,ON (1) Remove glove compartment.
' | / 16 ON (See page EG1-234)

(2) Turn ignition switch ON.

Measure voltage between terminals + B, + 131

and E1 of engine control module connector.
. B \Voltage: 9 -14 V

Em: California spec. with M/T

STTVERITTRTET TANINENE I|.|||||“|
1 ARENRRNNAD I ENENENN R

Others

_.l..
lllllli
'llll

UH. ~L Proceed to next circuit inspection shown on
@ ‘ matrix chart (See page EG1-327).

Check for open in harness and connector between terminal E1 of
engine control module and body ground (See page IN-31).

X
NG | Repair or replace harness or connector.

OK

—
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5S-FEENGINE - CIRCUIT INSPECTION

'-5"-—::' T

relay shown below.

Bl Remove EFI main relay from J/B No-2.
Check continuity between terminals of EFI main

Terminals 3 and 5

Open

Terminals 1 and 2

Continuity
(Reference value 72Q)

== e

and 2.

am—— -

= (1) Apply battery voltage between terminals 1

(2) Check continuity between terminals 3 and 5.

[ Terminals 3 and 5

Continuity

i
oy —
I

'
NG 2 Replace EFI main relay.

[ Remove IGN fuse from J/B No.1.
E& Check continuity of IGN fuse.

E® Continuity

components connected to IGN fuse (See
/ attached wiring diagram).

o _(-:FléCEE i‘o_rgh-o'rt' in all the harneég and
NG
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5S-FEENGINE — CIRCUIT INSPECTION
. Check ignition switch.
= Remove under cover and finish panel.
C | Check continuity between terminals.
m 2— continuity
Terminal 2 |3 h 6 |7 19 o
Switch position\lel IACC AML |ST2 |ST1 |IG2 AM2
LOCK |
, ACC | o0 | |
ON o010 o—0
O - . ,
START I 3 Ot

D38z
gL 7 -

NG .-' Replace ignition switch.
¢

" Check for open in harness and connector between IG switch and
EFI main relay EFI main relay and body ground (See page  IN-31).

NG | Repair or replace harness or connector.

D K ¥

_
Check EFI fuse. '

ﬂ Remove EFI fuse from J/B No.2.
| = Check continuity of EFI fuse.
Continuity

—-

EFI Fuss

Uﬁ

LA,

JAE No.2

o - Check for short in all the harness and
NG

components connected to EFI fuse (See
/ attached wiring diagram).

| Check for open in harness and connector
between EFI main relay and battery, EFI main
relay and engine control module.
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5S—FE ENGINE

— CIRCUIT INSPECTION

Back Up Power Source Circuit

——————————

—CIRCUIT DESCRIPTION

Battery positive voltage is supplied to terminal BATT of the ECM even when the ignition switch is off
for use by the diagnostic trouble code memory and air—fuel ratio adaptive control value memory, etc.

— DIAGNOSTIC CHART

Check EFlI fuse.

NG Check for short in all the harness and
components connected to EFI fuse.

| oK
t

Check operation for the back up.

. NG Check and repair harness or connector
——
Check voltage of terminal6ATT. between battery, EFI fuse and ECU.
| ox
—_— 1
NG

———————=| Check and replace ECM.

s = T TS PN -

_'_1'6:-:

Proceed to next circuit inspection
shown on matrix chart (See page EG1-327).

WIRING DIAGRAM

Engine Contral Module

448 Na. Z . 1 ?
B EFI W-G Wi BATT
Lo D e DD aD
1+t
| AT |M.-'T|!
s MALM I
FL I
"‘I Banary |
|
.' i'
L M

*:  Excapt California specificetion wehiclas with MAT,
T by for California specification vehicies with MAT,

FHAME




5S-FEENGINE -

CIRCUIT INSPECTION

INSPECTION PROCEDURE

. Check EFI fuse.

EFl Fuss

Fi7nsa

El Remove EFI fuse from J/B No.2.
E3 Check continuity of EFI fuse.
B3 Continuity

components connected to EFI fuse
(See attached wiring diagram).

Check for short in all the harness and
NG

Check voltage between terminal BATT of engine control module

connector and body ground.

OFF
&
ké?jjls OFF

Exc. California spec. with M/T

£

BATT

I3 Remove glove compartment.
(See page EG1-234)

IE Measure voltage between terminal BATT of en—
gine control module connector and body ground.

Bl Voltage: 9 -14 V

LAERE R

i —. | ¢ " = |
TREERRAF LRRN B

aEaEIa
FIEI 2%
FHE2H -

Others
i ) BATT Y,

U e 1 — o——
(TRERARNE RARIAEAAED
lIllI_-IllIllI.lls,ﬂ

"\ Check and repair harness or connector
between engine control module and EN
fuse, EFI fuse and battery.

NG

ignition switch is turned OFF?

Are the diagnostic trouble codes still in the memory when the ]

YES

NO > Check and replace engine control module. r

Proceed to next circuit inspection shown on
matrix chart (See page EG1-327).

EG1-409




EG1-410
5S-FEENGINE - CIRCUIT INSPECTION

Injector Circuit

S

—CIRCUIT DESCRIPTION —

The injectors are provided to the intake manifold. They inject fuel into the cylinders based on the
signals from the engine control module.

[ Reference| INSPECTION USING OSCILLOSCOPE

INJECTOR SIGNAL WAVEFORM

» With the engine idling measure waveform between terminals #10, #20 (#1, #2, #3 and #4%*)
and EO1 of engine control module.

HINT: The correct waveform appears as shown in the illustration on the below.
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— DIAGNOSTIC CHART |
Check voltage of terminals #10 and #20 QK |
(#1. #2. #3 and #4*). -— - —_‘ |
Wi .
— _.L I | |

Check AM2 f N? _ Check for short in all the harness and
* e | components connected to AM2 fuse. :

l oK

Check for open in harness and connector
between ECM and battery.

e e | I -
Check continuity between terminals EO01, E02 Repai | h
and body ground. NG epair or replace harness or connector.
. —
NG
Check operation for injectors. I Replace injector.

Check and replace ECM.

*: Only for California specificatEJ'n vehicles.



5S-FEENGINE -

CIRCUIT INSPECTION

EG1-411

WIRING DIAGRAM

Except California specification vehicles.
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EG1-412
5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

Check voltage between terminals #10, #20 (#1, #2, #3 and #4) of

engine control module connector and body ground.

—_— am—

!

Exc. Callfornia spec. with AST
#10. 20

|'?‘|DM [ (1) Remove glove compartment.
S i oN (See page EG1-234)
(2) Turn ignition switch ON.
Exc. California spec. with M/T = E californi
4o B Measure voltage between terminals #10, #20 of
— — — | engine control module connector and body
: l::::'i':"_ﬁ'l'l‘ SAREIEN -tii;-ﬂn‘ ground.
R 18 FRASAREL SRAEAE Only-for-Califernia-spec,
¥20N ’ V e Measure voltage between terminals #1, #2, #3
' ' ‘ and #4 of engine control module connector and
body ground.
Ed \oltage:9-14V

OK ; Go to step E




EG1-413
5S-FEENGINE - CIRCUIT INSPECTION

. Check AM2 fuse.

—— S S

| Bl Remove AM2 fuse from J/B No. 2.

ABAZ Check continuity of AM2 fuse.
Continuity
:"II"_'I:I
== ﬁ ‘ | -

|:|:|:|.:|:||:|:|:| |
i |

=l

] -

J E- Ma.2 |

NG \ Check for short in all the harness and
/ components connected to AM2 fuse.
Check for open in harness and connector
between engine control module and battery.

Check for open in harness and connector between terminals EO1, EO2
of engine control module connector— and body ground (See page IN-31).

L

'-

NG x? Repair or replace harness or connector.
R S— P -




EG1-414
5S-FEENGINE - CIRCUIT INSPECTION

Check injectors.

— _—

I
Disconnect injector connector
(See page EG1-189) .
IE Measure resistance of injector.

: X8 Resistance: Approx. 13.8 Q at 20 C (68 F)

K& Check injection volume of injector
(See page EG1-195).
* Injection volume
. 3 49 —-59 cm1 (3.0 — 3.6 cu in.)/15 sec.
Difference between each injector:
| Less than 5 cm3 (0.3 cu in.)
, * Leakage
| Fuel drop: One drop or less per minute.
|

Exc. Celifornia California

F1I 064
Fldges
Flgey

ol

UH_| NG ‘I:? Replace injector.

e

Check and replace engine control module.

—



EG1-415
5S-FEENGINE - CIRCUIT INSPECTION

IAC Valve Circuit

~ CIRCUIT DESCRIPTION

The rotary solenoid type IAC valve is provided on the intake air chamber and intake air bypassing
the throttle valve is directed to the IAC valve through a passage.

In this way the intake air volume bypas—

sing the throttle valve is regulated, con—

trolling the engine speed. j:f‘“
The ECM operated only the IAC valve to Claaner
perform idle—up and provide feedback for

the target idling speed, a VSV for idle-up

control is also added (for air condition—

ing). i — I )
9) Signals ECM Valve IAC Valve 0 1\
Po1380 To Cylinders
~ DIAGNOSTIC CHART
QK
Check voltage terminals ISCO, ISCC. Check and replace ECM.
NG
MG
Check operation of the IAC valve. Replace IAC valve.

0K

L

Check for open and short in harness and

connector between J/B No.2 and IAC valve, NG Repair or replace harness or connector.
IAC valve and ECM.

oK

Check for ECM power source circulit.




EG1-416

FiobEd

. _w-B

5S-FEENGINE — CIRCUIT INSPECTION
WIRING DIAGRAM
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EG1-417
5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE
. Check voltage between terminals ISCO, ISCC of engine control

module connector and body ground.

| Il (1) Remove glove compartment
(See page EG1-234),

OMN
# . .
I,\f ;1G ON (2) Disconnect the engine control module con—
— nectors.

Exc. California spec. with M/T | (3) Turn ignition switch ON. |

) . Measure voltage between terminals ISCO, ISCC
,I?ED' ISce. —_——————) of engine control module connector and body
i 1 ground.

gy Voltage: 9 -14V

- o

Othars

/15C0. 1ISCC

BEEIGD
Fi?14d
larakal

| NG || oK >Check and replace engine control module.




EG1-418
5S-FEENGINE - CIRCUIT INSPECTION

. Check operation of the IAC valve.

| B (1) Disconnect IAC valve connector.
(2) Remove IAC valve (See page EG1-213).

3 {IsCC) (1) Connect the positive (+) lead from the bat—
£(+B} tery to terminal 2 (+ B) and negative (-) lead

to terminal 3 (ISCC), and check that the valve
is closed.

(2) Connect the. positive (+) lead from the bat—
tery to terminal 2 (+ B) and negative (-) lead
to terminal 1 (ISCO), and check that the valve
is open.

Ed (1) The valve is closed.
(2) The valve is open.

FIE0 3
FIE?TI

2(+8)
1 (1500 |

FiEGF3
FIENTY |

l OK | ‘ NG 5 Replace IAC valve.

Check for open and short in harness and connector between J/B No.2
and IAC valve, IAC valve and engine control module (See page IN-31).

NG > Repair or replace harness or connector.

Check for ECM power source circuit (See page
EG1-403).




EG1-419
5S-FEENGINE - CIRCUIT INSPECTION

Fuel System Circuit

—CIRCUIT DESCRIPTION

Fuel pump control

The fuel pump is switched on (low voltage at terminal FC) when STA is on or while the NE signal

is input to the ECM.

In the diagram below, when the engine is cranked, current flows from terminal ST of the ignition
switch to the starter relay coil, the starter relay switches on and current flows to coil L1 of the circuit
opening relay. Thus the circuit opening relay switches on, power is supplied to the fuel pump and the
fuel pump operates.

When the STA signal and NE signal are input to the ECM, Tr is turned ON, current flows to coil L2
of the circuit opening relay, the relay switches on and the fuel pump operates.

While the NE signal is generated (engine running), the ECM keeps Tr ON (circuit opening relay ON)
and the fuel pump also keeps operating.

Circuit Opening
EF| Main Relay  Relay Fual Pump
EF]
£
IGN Starter Ralay
lgnitlon
Switch

EL Distribsulor _.._‘__I___.

iggral
Park./ Meutral Nz lanal)
Battery Pasition (Clutch

Anaz
iy Sares
: ALT AR dEI- \STA S ]
MaEL

P

Hiartar} Switch

< )

) Engine Control Modulbe

FriEE




EG1-420
5S-FEENGINE - CIRCUIT INSPECTION

— DIAGNOSTIC CHART - —

(1.4
Check voltage terminal FC. -4-] Check and replace ECM.

1r~m

PG
——={ Repair or replace.

Check for ECM power source circulit.

C

Check for circuit opening relay.  jee—e— —=1  Replace circuit opening relay.

Ok

- i L —
Check for open in harness and connector

between EFI main relay and circuit opening I-- — .= Repair or replace harness or connector.
relay and ECM.

*EIH

NG
Check fuel pump. Replace fuel pump.

—_—

=
(7
|
|

Ok
L

Check for open in harness and connector
between circuit opening relay and fuel pump
and body ground.




EG1-421

CIRCUIT INSPECTION

5S-FE ENGINE
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EG1-422

5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

Check voltage between terminals FC of engine control module

connector and body ground.

A QM
! uﬂ:ff’j; IG ON

Exc. Calitornia spec. with MAST

# EC

U .

LY
IR

1
.,-F"rl' i il

.L"-

S —

(1) Remove glove compartment
(See page EG1-234).

|
: (2) Turn ignition switch ON.

| [[E Measure voltage between terminal FC of engine |

| control module connector and body ground.

I E3 \oltage: 9 -14 V

\

OK Check and replace engine control module. |

P e —

. Check for ECM power source circuit (See page  EG1-403).

 OK

NG > Repair or replace.




EG1-423
5S-FEENGINE - CIRCUIT INSPECTION

- Check circuit opening relay.

i (1) Remove glove compartment
(See page EG1-217).
(2) Remove circuit opening relay from R/B No.6.
C Check continuity between terminals of circuit
opening relay shown below.

- J—
' Terminals 1 and 2 Open
I Terminals 2 and 4 Continuity
| Lo "~ Terminals 3 and 6 Continuity
Continuity Cpen | —)

Continuity |

= (1) Apply battery voltage between terminals 3
and 6.

(2) Check continuity between terminals 1 and 2.

Continuity

Terminals1and 2 | Continuity

nam:
PlaIA
|Franz

“ NG >Rep|ace circuit opening relay.

Check for open in harness and connector between EFI main relay and
circuit opening relay, circuit opening relay and engine control module
(See page IN-31).

NG > Repair or replace harness or connector.

Check fuel pump (See page EG1-177).

‘ NG > Replace fuel pump.

Check for open in harness and connector between circuit opening relay and fuel pump, fuel ;-
pump and body ground. |




EG1-424
5S-FEENGINE - CIRCUIT INSPECTION

VSV Circuit for Fuel Pressure Control (Only for California
spec.)

—CIRCUIT DESCRIPTION -
The ECM turns on a VSV (Vacuum Switching

Valve) to draw the air into the diaphragm chamber sy Pressure
=] Reguiator

of the pressure regulator if it detects that the tem- e

perature of the engine coolant is too high during ,Eﬂ S
I

engine starting. The air drawn into the chamber -

increases the fuel pressure to prevent fuel vapor To = Injectors
lock at high engine temperature in order to help the Inzake Fugl # @
engine start when it is warm. Manifald rank
| Heturn}
Fuel pressure control ends approx. 90 secs. after From Fuel Tank
the engine is started. FagsT
—DIAGNOSTIC CHART
| NG !
Check VSV for fuel pressure control. ’|—~ Replace VSV.
QK
L &) Proceed to next circuit inspection
Check voltage of VSV power source. === ShOWN ON Matrix chart
| | (See page EG1-327).
L]
Check for open and short in harness and NG . 7
Repair or replace harness or connector.

connector between EFI main relay and ECM.

QK

Check and replace ECM.




EG1-425

5S-FEENGINE - CIRCUIT INSPECTION
Enging Comtrod Poduls
£ oy
WaY Tor Fual
J/8 No.d Prassure Contral g 8 lFPU
B B0 B-R |
Battary — err -0
: 7180 18 g.o|2 2 2
Ignition m 1F1] B-0 !
Switch =TGN —]
JSB Mot EFI Main Ralay

W-B

| A7192




EG1-426
5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

. Check VSV for fuel pressure control.

& (1) Disconnect VSV connector.
(2) Remove VSV.
K3 (1) Measure resistance between terminals.
(2) Measure resistance between each terminal
i

| ia Continuiy

and the body.
(1) Resistance: 33 — 39 Q at 201C (681F)

|
I (2) Resistance: 1 M Q or higher.
|
!
|
|
{
I
|

1

1
o g0

Al Check operation of VSV when battery positive
voltage is applied and released to the VSV termi—
nals.

E3 Battery positive voltage is applied:

The air from port E is flowing out through the
air filter.

Battery positive voltage is not applied:

The air from port E is flowing out through port
G.

P44
[IFIFE
F14144
[ ERE]

1

\
NG X Replace VSV for fuel pressure control VSV.

OK
—
iGotostep@ ‘




EG1-427

5S-FEENGINE - CIRCUIT INSPECTION

Check voltage between terminal FPU of engine control module
connector and body ground.

o, ON

7) e on

e

BEIRE3
FITI74

B (1) Remove glove compartment
(See page EG1-234).
(2) Turn ignition switch ON.

Measure voltage between terminal FPU of engine
control module connector and body ground.

Voltage: 9 -14 V

|
' Proceed to next circuit inspection shown

OK ,
/ on matrix chart (See page EG1-327).

control module and VSV, VSV and

Check for open and short in harness and connector between engine

EFI main relay (See page  IN-31).

—_— = -

NG I:“ Repair or replace harness or connector.
{

|(=]/ (3]

i Check and replace engine control module.




EG1-428
5S-FEENGINE - CIRCUIT INSPECTION

Air Conditioning Cut Control Circuit

—~CIRCUIT DESCRIPTION

This circuit cuts air conditioning operation during vehicle acceleration in order to increase accelera—
tion performance. During acceleration with the vehicle speed at 16 mph (25 km/h) or less, engine
speed at 1,200 rpm or less and throttle valve opening angle at 60  or more, the A/C magnet switch
is turned OFF for several seconds.

— DIAGNOSTIC CHART
. | 0K
Check voltage terminal ACT. f———————=| Check and replace ECM.
1 MG
Check for open and short in harness and NG Repai | h ¢
connector between ECM and A/C amplifier. epair or replace harness or connector.
| DK
1
Check and replace A/C amplifier.
Engine Control Module
A2 Amplihiar
5%
21 g
ACT | 7 LGB ALCT
A E10 ] E14 }—A
24 L] N\?
E1

~—

L

. Excapt Califarnis specification wehicles with MsT.
L

Only foe California specification vehicles with MAT




EG1-429
5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE

Check voltage between terminal ACT of engine control module
connector and body ground.

f._._pr-.l Il (1) Remove glove compartment.
uh//f;j-e ON (See page EG1-234).
B (2) Turn ignition switch ON.
Exc. California spec. with M/T_ K& Measure voltage between terminal ACT of engine

control module connector and body ground
[ when A/C switch is turned to ON.

8 \oltage: 9 -14V

BLAEED
ngTat |
FATIA |

5
LY
DK Check and replace engine control module.
f NG | ‘ ,-} p g

P —

Check for open and short in harness and connector between engine
control module and A/C amplifier (See page  IN-31).

oK |

NG | Repair or replace harness or connector.

Check and replace A/C amplifier. ‘

—_—— e = = = —a.arr



EG1-430
5S-FEENGINE - CIRCUIT INSPECTION

TE1 TE2 Terminal Circuit

—CIRCUIT DESCRIPTION
Terminals TE1 and TE2 are located in the data link connector 1 and 2.

The data link connector 1 located in the engine compartment and the data link connector 2 located
in the cabin. When these terminals are connected with the E1 terminal, diagnostic trouble codes in
normal mode or test mode can be read from the malfunction indicator lamp on the combination meter.I

L —

—DIAGNOSTIC CHART —
HINT: If terminals TE1 and TE2 are connected with terminal E1, diagnostic trouble code is not
output or test mode is not activated.
Even though terminal TE1 is not connected with terminal E1, the malfunction indicator lamp

blinks.
For the above phenomenon, the likely cause is an open or short in the wire harness, or
malfunction inside the ECM.

Check voltage of terminals TE1, TE2. — = Check and replace ECM.

| NG
1

inui i NG .
g:)i?}%commu'ty between terminal E1 and body | Repair or replace harness or connector.

DK

Check for open and short in harness and MG
connector between data link connector 1, 2 I o = Repair or replace harness or connector.
and ECM. |

—

QK

! Engine Conmrol Module

R

Check and replace ECM.

Date Link Connector 2

NG GR 15 16| 7
WIRING DIAGRAM w-8 af .. TE1 ; A
RAM W-B 3l i

J/8 Mo.3

1P
Data Link Connector 1 *

TE1 6. GR | T e

| 14 7

G- EAJET ﬁz'—»."-.-'-."— -

14%2
(s THMST)

Wyt

*I: Except California
spacificaton vehicles
wiith MST

4 Dinly for California
specification vahicles
with ST

FARTE

JE1
TEZ 2

—
L=t
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EG1-431
5S-FEENGINE - CIRCUIT INSPECTION

INSPECTION PROCEDURE
. Check voltage between terminals TE1, TE2, and E1 of data link

connector 1 and 2.

r,«-'ullﬂn Turn ignition switch ON. .
é,,- G ON El :
| TE1 T D K Measure voltage between terminals TEL,
H0m TE2 and E1 of data link connector 1 and 2.

{l -k TE2 [ \oltage: 9 -14 v

BEGESD
FIAEEI FHA17

OK \}Check and replace engine control module.

ks

Check continuity between terminal E1 of data link connector 1, 2
and body ground.

NG ."3 Repair or replace harness or connector.
‘ OK \ /
Check for open and short in harness and connector between engine :
control module and data link connector 1, 2 (See page  IN-31).

i

K MG  Repair or replace harness or connector.

| Check and replace engine control module. ‘

2






