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HOW TO PROCEED WITH TROUBLESHOOTING

The Engine Control System broadly consists of the sensors, ECU and actuators. The ECU receives signals from
various sensors, judges the operating conditions and determines the optimum injection duration, timing, ignition
timing and idle speed.
In general, the Engine Control System is considered to be a very intricate system to troubleshoot. But, the fact
is that if you proceed to inspect the circuit one by one following the procedures directed in this manual, trouble-
shooting of this system is not complex.
This section explains the most ideal method of troubleshooting and tells how to carry out the necessary repairs.
[1] CUSTOMER PROBLEM ANALYSIS
Using the customer problem analysis check sheet for reference, ask the customer in as much details as pos-
sible about the problem.
[2] CHECK AND CLEAR DIAGNOSTIC CODE (PRECHECK)
Before confirming the problem symptom, first check the diagnostic code and make a note of any malfunction
code which is output, then clear the code.
HINT: Output of the malfunction code indicates that there is a malfunction in the circuit indicated. However,
it does not indicate whether the malfunction is still occurring or occurred in the past and returned to normal.
In order to determine this, the problem symptoms should be confirmed in [4] first and the diagnostic code
be rechecked in [6].
Accordingly, if troubleshooting is begun based on the malfunction code only in diagnostic code check in [2],
it could result in a misdiagnosis, leading to troubleshooting of circuits which are normal and making it more
difficult to locate the cause of the problem.
[3] SETTING THE TEST MODE DIAGNOSIS, [4] PROBLEM SYMPTOM CONFIRMATION,
[5] SYMPTOM SIMULATION
In order to find out the trouble more quickly, set the diagnosis check in test mode and with higher sensing
ability of the ECU, confirm the problem symptoms. If the trouble does not reappear, use the symptom simula-
tion method to make sure the trouble is reproduced.
[6] DIAGNOSTIC CODE CHECK IN TEST MODE
Check the diagnostic code in test mode. If the malfunction code is output, proceed to "step [8] Diagnostic
Code Chart”. If the normal code is output, proceed to "step [7] Basic Inspection”.
[7] BASIC INSPECTION
Carry out basic inspection such as the spark check and fuel pressure check, etc.
[8] DIAGNOSTIC CODE CHART
If the malfunction code is displayed, proceed to inspect the circuit indicated by the chart for each code.
[9] MATRIX CHART OF PROBLEM SYMPTOMS
If the normal code is displayed in the diagnosis in test mode, perform troubleshooting according to the in-
spection order in the Matrix Chart of Problem Symptoms.
[10] PARTS INSPECTION
When the Matrix Chart of Problem Symptoms instructs to check the parts, proceed to parts inspection sec-
tion included in this manual.
[11] CIRCUIT INSPECTION
Determine if the malfunction is the sensor, actuator, wire harness, connector or the ECU.
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[12] CHECK FOR MOMENTARY INTERRUPTION
By performing the check for momentary interruption, the place where momentary interruptions or momen-
tary shorts are occurring due to poor contacts can be isolated.

[13] ADJUSTMENT, REPAIR
After the cause of the problem is located, perform adjustment or repairs by following the inspection and re-
placement procedures in this manual.

[14] CONFIRMATION TEST
After completing adjustment or repairs, confirm not only that the malfunction is eliminated, but also conduct
a test drive, etc., to make sure the entire Engine Control System is operating normally.
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How to Proceed with Troubleshooting Using Volt/Ohm Meter and
TCCS Checker

For the explanation of steps [1] ~ [6], [8] and [0] ~ [16], see the explanation of steps with the same title on page
TR-2.
[7] [9] CIRCUIT INSPECTION BY CHECKER
If the Normal code is displayed in the diagnostic code check, connect the checker to the vehicle and check
all the circuits which can be inspected using the checker.
If a malfunctioning circuit is then detected, proceed to "Circuit Inspection by Volt/Ohm Meter” and check
the applicable circuit using a volt/ohm meter. Determine if the malfunction is in the sensor, actuator, wire
harness, connector or the ECU. If the malfunctioning circuit cannot be detected using the checker, proceed
to "Basic Inspection” and perform troubleshooting.
If a malfunction code is displayed in the diagnostic code check, use the checker to inspect the circuit indi-
cated by the diagnostic code chart for the displayed code.
For instructions on how to connect the checker to the vehicle and how to use the checker, please refer to
the Instruction Manual for TCCS checker.
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CUSTOMER PROBLEM ANALYSIS CHECK SHEET

ENGINE CONTROL System Check Sheet|  Inspector's,
Registration No.
Customar's Mamea Registration Year !

Frama Mo,

Date Vehicle Broughi

km
In Odometer Reading Miles
Date of Problem
Oecurrence
Frequency of Problem O Constant O Sometme [ tmes per day/month) O Once only
Decurrence O Other { ]
Weather 1 Fine O Cloudy O Rainy O Snowy Ll Warious/ Other
- Cutdoor a H . .
E E Temperaturs ol O Warm O Coal O Cold (Approx. “F [ *C))
'*; S | Biace O Highway O Suburbs O Inner City O Hill {0 Up, [ Dawn)
= é O Aoughroad (1 Other { )
:-% E Engim.!.'!'mp. O Cold 0 Warming up 0 After warming up O Any temg, O Dther
EE O Starting  ©) Justafterstarting O ldling [ Racing without load
Engine Cperation 1 Driving (O Constant speed O Acceleration O Deceleration
O Onher | 1]
O Engine does o 3 .
nat Start [0 Engine does not crank O Mo inttial combustion O Mo complete combustion
O Difficult to O Engine cranks slowly
Start { O Other { i
. O Incorrect first idle O Idling npm is abmormal [C1 High O Low { rpm}]
(i |
g - Poor dling O Rough idling [ Other | )
;E 1 Posar T Hesitation [ Back fire O Muller explagion (after fire) 0 Surging
E Driveability O Enocking O Oaber { ¥
E O Engine stall soon after stanting [ afeer acoeleration pedal depressed
& O Engine Stall O Adver seceleration pedal released O During ASC operation
O When N to D shift O Other | ]
O Othars

Condinon of "CHECKE" Engine Warning Light

O Remains on O Sometimes Hghts wp

O Does not light up

Diagnostic Code
Inspection

WNarmal Mode
{ Prachack) . O Nommal code O Malfunction code [code ]
Test Mode O Mormnal code O Maliunction code [code ]
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D

CHECK

DIAGNOSIS SYSTEM
DESCRIPTION

The ECU contains a built-in self-diagnosis system by which
troubles with the engine signal network are detected and a
"CHECK” engine warning light on the instrument panel lights up.

By analyzing various signals as shown in the later table (See page
TR-14) the Electronic Control Unit (ECU) detects system malfunc-
tions relating to the sensors or actuators.

In the normal mode, the self-diagnosis system monitors 18 (USA
specification vehicles with TRAC control) or 13 (USA (except for
California) and Canadian specification vehicles with TRAC con-
trol) items, indicated by code No. as shown in TR-14 . A "CHECK”
engine warning light informs the driver that a malfunction has been
detected. 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 Nos. 16 and 53). The ECU
stores the code(s) until it is cleared by removing the EFI 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 E1 terminals on the
TDCL or check connector are connected. When 2 or more codes
are indicated, the lowest number (code) will appear first.

In the test mode, 13 (USA specification vehicles with TRAC con-
trol) or 10 (USA (except for California) and Canadian specification
vehicles with TRAC control) items, indicated by code No. as
shown in TR-14 are monitored. If a malfunction is detected in any
one of the systems indicated by code Nos. 13, 21, 22, 24, 25, 26,
27, 28, 35, 41, 47, 71 and 78 (USA specification vehicles) or 13,
21, 22, 24, 25, 28, 35, 41, 47 and 78 (USA (except for California)
and Canadian specification vehicles) the ECU lights the "CHECK”
engine warning light to warn the technician that malfunction has
been detected. In this case, TE2 and E1 terminals on the TDCL
should be connected as shown later. (See page TR-12).

In the test mode, even if the malfunction is corrected, the malfunc-
tion code is stored in the ECU memory even when the ignition
switch is off (except code Nos. 43 and 51). This also applies in the
normal mode. The diagnostic mode (normal or test) and the output
of the "CHECK” engine warning light can be selected by connect-
ing the TE1, TE2 and E1 terminals on the check connector or
TDCL, as shown later.

A test mode function has been added to the functions of the self-
diagnosis system of the normal mode for the purpose of detecting
malfunctions such as poor contact, which are difficult to detect in
the normal mode.
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Diagnosis Inspection (Normal Mode)
"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.

HINT: If the "CHECK” engine warning light does not light up,
proceed to troubleshooting of the combination meter (See
page BE-146 ).

When the engine is started, the "CHECK” engine warning
light should go off.

If the light remains on, the diagnosis system has detected a
malfunction or abnormality in the system.

DIAGNOSTIC CODE CHECK

1.
2.

Turn ignition switch on.

Using SST, connect terminals between TE1l and E1 of
TDCL or check connector.

SST 09843-18020

Read the diagnostic code from "CHECK” engine warning
light.

HINT: If a diagnostic code is not output, check the TE1 termi-
nal circuit (See page TR-140).

As an example, the blinking patterns for codes;normal, 12
and 31 are as shown on the illustration.

Check the details of the malfunction using the diagnostic
code table on page TR-14.

After completing the check, disconnect terminals TE1
and E1, and turn off the display.

HINT: In the event of 2 or more malfunction codes, indication
will begin from the smaller numbered code and continue in
order to the larger.
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Diagnosis Inspection (Test Mode)

Compared to the normal mode, the test mode has high sens-
ing ability to detect malfunctions.

It can also detect malfunctions in the starter signal circuit, the
IDL contact signal of the throttle position sensor, air condi-
tioner signal and neutral start switch signal.

Furthermore, the same diagnostic items which are detected
in the normal mode can also be detected in the test mode.

DIAGNOSTIC CODE CHECK

1.
TOCL
A T,
G [0
i ; d R
Al A (R
(- = Bl
ERlN Y
i L IR Wy
&f- xha_.-_{,-' 2.
e — E1 Tez | 3
Fiadad Fi3sas TDCL
4.
Flashimng
oM
=
0.13 Seconds
5.
FI350% 6.
TDCL 7.
1 8.
|
F |
j%\ 9.
E1 TEZ TEl
FHaL4 FIZGEL

Initial conditions.

(a) Battery voltage 11 V or more.

(b) Throttle valve fully closed (throttle position sensor IDL
points closed).

(c) Transmission in neutral position.

(d) Air conditioner switched off.

Turn ignition switch off.

Using SST, connect terminals TE2 and E1 of TDCL.

SST 09843-18020

Turn ignition switch on.

HINT:

To confirm that the test mode is operating, check that the
"CHECK” engine warning light flashes when the ignition
switch is turned to ON.

If the "CHECK” engine warning light does not flash,
proceed to troubleshooting of the TE2 terminal circuit on
page TR-140 .

Start the engine.

Simulate the conditions of the malfunction described by the
customer.

After the road test, using SST, connect terminals TE1 and E1
of TDCL or check connector.

SST 09843-18020

Read the diagnostic code on "CHECK” engine warning light
on the combination meter (See page TR-11).

After completing the check, disconnect terminals TE1, TE2
and E1, and turn off the display.

HINT:

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

When the engine is not cranked, diag. codes "43”
(Starter signal) output, but this is not abnormal.

When the automatic transmission shift lever is in the "D”,
"2”, "L" or "R” shift position, or when the air conditioner
is on or when the accelerator pedal is depressed, code
"51" (Switch condition signal) is output, but this is not
abnormal.
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DIAGNOSTIC CODE CLEARANCE

1.

After repair of the trouble areas, the diagnostic code retained

in the ECU memory must be cleared out by removing the EFI

fuse (30A) from R/B No. 2 for 10 seconds or more, with the

ignition switch OFF.

HINT:

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

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

After cancellation, road test the vehicle to check that a normal

code is now read on the "CHECK” engine warning light.

If the same diagnostic code appears, it indicates that the

trouble area has not been repaired thoroughly.
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DIAGNOSTIC CODE CHART

HINT: Parameters listed in the chart may not be exactly same as your reading due to type of the instruments
or other factors. '

Coda | Number of Chack Circuit Diagnostic Code
Mo, Engine Blinks Detacting Condition

_— |“|||[||||| || Normal No code is recorded.

SEIHN -
No NE or G1 and G2 signal to ECU within 2 sec. after cranking.
12 | | | | | | RPM Signal
Open in “G” circuit.
BEFA

No NE signal to ECU for 0.1 sec. or more at 1,000 rpm or more.

13| JLIUUL RPM Signal

No 12 pulses of NE to ECU during the interval between G1 and G2

pulses.
BEFFI
14 . Ignition Signal No IGF signal to ECU for 6 consecutive IGT signal.
BEFHI _
ECT Control ) - . .
16 || |||||'|||||| | Signal Fault in communications between the engine CPU and ECT CPU in
the ECU.
BEISH
(1) Main Oxygen sensor signal voltage is reduced to between
0.35V and 0.70 V for 60 sec. under conditions (a) ~ (d).
(2 trip detection logic) *>
(a) Coolant temp.: Between 80°C (176°F) and 95°C (203°F)
. (b) Engine speed: 1,500 rpm or more.
- © Main Oxygen
21 | UL Sensor Signal (c) Load driving (Ex. ECT in 4th speed (5th for M/T). A/C ON, Flat
(Front side) road, 50 mph (80 km/h)).
(d) Main oxygen sensor signal voltage: Alternating above and be-
low 0.45V
(1) Main Oxygen sensor signal voltage exceeds 0.70 V for 3 sec. or
more during fuel cut.
BE3NIZ

*5: See page TR-25.
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If a malfunction code is displayed during the diagnostic code check in test mode, check the circuit for that code
listed in the table below (Proceed to the page given for that circuit).

"CHECK"
Engine Warning
Troubla Araa Light™’ Mamory*? See page
Normal Tast
Mode | Moda
* Open or short in NE, G circuit
* Distributor
« Open or short in STA circuit ON ) N-A. {:} TR-46
* ECU
« Open or short in NE circuit
* Distributor ON LA,
* ECU |
| G TR-50
« Open or short in NE circuit
« Distributor M_A. o l,']
* ECU
* Open or short in IGF or IGT circuit from ignitor to ECU
* Igniter ON | NA. O TR-52
* ECU
*« ECU ] M.A. K TR-58
* Main oxygen sensor circuit
* Main oxygen sensor
ON oM G TR-60
« Main oxygen sensor circuit
* Main oxygen sensor

*1,*2: See page TR-24 .
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Code | Number of Chack Circuit Diagnostic Code
Nao. Engine Blinks Datecting Condition
Y Water Temp. . -
22 e Sensor Signal Open or short in water temp. sensor circuit for 0.5 sec. or more.
BEIEZ
) Intake Air Temp.
24 e Sensor Signal Open or short in water temp. sensor circuit for 0.5 sec. or more.
HE3I5
(1) Main oxygen sensor signal voltage is 0.45 V or less (lean) for 90
sec. under conditions (a) and (b)
(2 trip detection logic) *6
(a) Coolant temp.: Between 70°C (158°F) or more
(b) Engine speed: 1,500 rpm or more.
(2)*3 Difference of air-fuel ratio feedback compensation value
between front (No. ~ 3 cylinders) and rear (No. 4 ~ 6 cylinders)
is more than 15 percentage for 20 sec. or more under conditions
(a) and (b).
(2 trip detection logic) *6
Air-Fuel Ratio . .
25 AL Lean Malfunction (a) Engine speed: 2000 rpm or more.

(b) Coolant temp.: Between 60°C (140°F) and 95°C (203°F)

(3)"® Engine speed varies by more than 15 rpm over the preceding

crank angle period during a period of 20 sec. or more under
condition (a) and (b).
(2 trip detection logic) *6

(a) Engine speed: idling
(b) Coolant temp.: Between 60°C (140°F) and 95°C (203°F)

BEIEIZ

*3,*5: See page TR-24 , 25.
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Trouble Area

"CHECK"
Engina Warning
Light*'

Mormal | Test
Mode Moda

Mamory™®

So0 page

« Open or short in water temp. sensor circulit.
* Water temp. sensor.
* ECU

ON ON

TR-64

« Open or short in intake air temp. sensor circuit.
* Intake air temp. sensor
* ECU

OFF

oM

DN"

. (5pen or short in main oxygen sensor circuit.
* Main oxygen sensor

* Ignition system.

* ECU

« Open or short in injector circuit.

« Fuel line pressure (injector leak, blockage)

* Mechanical system malfunction (skipping teeth of
timing belt)

* |gnition system

e Compression pressure (foreign object caught in valve)

¢ Air flow meter (air intake)

* ECU

ON ON

« Open or short in injector circuit
« Fuel line pressure (injector leak, blockage)
* Mechanical system malfunction (skipping teeth of
timing belt)
* Ignition system
e Compression pressure (foreign object caught in valve)
« Air flow meter (air intake)
' «ECU

TR-68

TR-70

*1,*2,*3: See page TR-24 .
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Code
Meo.

26"3

273

Mumbar of Check
Engine Blinks

UL

BEIEIZ

Circuit

Air-Fuel Ratio
Rich Malfunction

UL

BERAT

Diagnostic Coda
Detecting Condition

(2)*3 Difference of air-fuel ratio feedback compensation value
between front (No. ~ 3 cylinders) and rear (No. 4 ~ 6 cylinders)
is more than 15 percentage for 20 sec. or more under conditions
(a) and (b).
(2 trip detection logic) *6
(a) Engine speed: 2000 rpm or more.
(b) Coolant temp.: Between 60°C (140°F) and 95°C (203°F)

(2) Engine speed varies by more than 15 rpm over the preceding
crank angle period during a period of 20 sec. or more under
condition (a) and (b).

(2 trip detection logic) *6
(a) Engine speed: 2,000 rpm or more.
(b) Coolant temp.: Between 60°C (140°F) and 95°C (203°F)

(1) Open or short in heater circuit of sub-oxygen sensor for 0.5 sec.
or more.

Sub-Oxygen
Sensor Signal

(1) Main oxygen sensor signal voltage is 0.45 V or more and
sub-oxygen sensor signal is 0.45 V or less under conditions

(@) ~ ()
(2 trip detection logic) "6
(a) Coolant temp.: 80°C (176°F) or more
(b) Engine speed: 1,500 rpm or more.
(c) Accel. pedal: Fully depressed for 2 sec. or more.

28

UL

B2

Main Oxygen
Sensor Signal
(rear side)

Same a3 code Mo 21.
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* Open or short in injector circuit
« Fuel line pressure (injector leak, blockage)

belt)
* Ignition system

* Volume air flow meter (air intake)
* ECM

* Open or short in injector circuit
« Fuel line pressure (injector leak, blockage)

belt)
* Ignition system

* Air flow meter (air intake)
* ECU

¢ Sub-oxygen sensor heater
*« ECU

* Open or short in sub-oxygen sensor.
* Sub-oxygen sensor
* ECU

"CHECK"
Engine Warning
Trouble Area B Light™* Memaory*® Soe page
Mormal | Test
Mode | Modae
* Mechanical system malfunction (skipping teeth of timing
e Compression pressure (foreign object caught in valve)
f
. ON al] ,:‘::, TR-70
* Mechanical system malfunction (skipping teeth of timing
e Compression pressure (foreign object caught in valve)
* Open or short in heater circuit of sub-oxygen sensor.
ON N.A.
':-:} TR-76
On on
On a]/]] G TR-60

Same as code No, 21,

*1,*2: See page TR-24 .
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Code | Mumber of Check Circuit Diagnostic Code
Mo, Engine Blinks Detecting Condition
All conditions below are detected.
31 Air Flow Meter (a) No air-flow meter signal to ECU for 2 sec. when engine
—| LI LI |—| |— Signal speed is above 300 rpm.
(b) Engine stall.
e L
35 |||“| |“ | | || ||| ggﬁaISensor Open or short in HAC sensor circuit for 0.5 sec. or more.
[ 1p e
(1) Open or short in throttle position sensor circuit for 0.5 sec. or
more.
Throttle Position
41 jd—l—”—”—”— Sensor Signal
(2) IDL1 contact is ON and VTAL output exceeds 1.5V for 0.5 sec.or
more.
BE3EIL
+ All conditions below are detected continuously for 8 sec. or more.
Vehicle Speed (a) Vehicle speed signal: 0 km/h (mph).
Sensor Signal (b) Engine speed: Between 2,800 rpm or more.
(for ECT) .
(c) Neutral start switch (NSW): OFF
(d) Stop light switch: OFF
a2 | UL
All conditions below are detected continuously for 8 sec. or more.
Vehicle Speed (a) Vehicle speed signal: 0 km/h (mph).
Sensor Signal ; .
b) Engine speed: Between 2,350 rpm and 5,000 rpm..
(for M/T) (b) Engine sp P P
(c) Coolant temp.: 80°C (176°F) or more
(d) Load driving
BRI
43 _|| | || | | | |:|,| | || Starter Signal No starter signal to ECU.
BE2sas

*4: See page TR-24 .
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“CHECK"
Enging Warning
Trouble Area Light* Mamory ™2 Sea page

Mormal | Tast
Maoda | Moda

* Open or short in air flow meter circuit

* Air flow meter ON NA. D TR-82
* ECU

« ECU | ON oN | @) TR-86
* Open or short in throttle position sensor circuit. OFF

OM C} TR-88

* Throttle position sensor.
sy |
* ECU (ON™)

¢ No. 1 speed sensor.

e Combination meter.

* Open or short in No.1 speed sensor circuit.
* ECU

OFF OFF D TR-92

* Open or short in starter signal circuit.
* Open or short in ignition switch or starter relay circuit. M.A. OFF X TR-96
* ECU

*1,*2,*3: See page TR-24 .
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Code | Number of Check Circuit Diagnostic Code
Mo, Engina Blinks Detecting Condition
(1) Open or short in sub-throttle position sensor circuit for 0.5 sec.
| or more.
| . -
Open or short in HAC sensor circuit for 0.5 sec.or more.
Sub-Throttle
a7+ | _IUTLIUTIIEUY  position -
Sensor Signal
(2) IDL1 contact is ON and VTA2 output exceeds 1.5V for 0.5 sec.or
more.
BRI )
1n Knock Sensor No No. 1 knock sensor signal to ECU for 4 crank revolutions with
52 | . .
Jnenn Signal (front side) engine speed between 1,600 rpm and 5,200 rpm.
HEZITS
i Knock Control Engine control computer (for knock control) malfunction at engine
s3 | JUUUULML | g
ignal speed between 650 rpm and 5,200 rpm.
BEIBIE
J’ |'| '| |'||'| |" Knock Sensor No No. 2 knock sensor signal to ECU for 4 crank revolutions with
°5 SLLLLS I Signal (rear side) engine speed between 1,600 rpm and 5,200 rpm.
BEZHIE
EGR gas temp. is 70°C (158°F) or below for 1 ~ 4 min. under
conditions (a) and (b).
— . . 5
2173 mihhinme EGR System (2 trip detection logic)
Malfunction (a) Coolant temp.: 63°C (145°F) or more.
(b) EGR operation possible (Ex. ECT in 3rd speed (5th for M/T), A/C
ON, 60 mph (96 km/h), Flat road).
BEHIT

*3,*4,*5: See page .., 25.
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TR-23

"CHECK"
Engine Warning
Trouble Area Light™ Memory*? See page
Normal | Test
Moda | Mode
* Open or short in sub-throttle position sensor circuit.
OFF ON :::, TR-80

 Sub-throttle position sensor.

* ECU
e Open or short in No. 1 knock sensor circuit.
* No. 1 knock sensor (looseness). oM M.A. [:I TR-98
* ECU

*« ECU [a] ] N.A, }:: TR-98
* Open or short in No. 2 knock sensor circuit.

* No. 2 knock sensor (looseness). OM M.A. I':'_Il TR-98
* ECU

* Open in EGR gas temp. sensor circuit.

e Short in VSV circuit for EGR.

* EGR hose disconnected, valve stuck. ] oM D TR-104
 Clogged EGR gas passage.

* ECU

*1,*2: See page TR-24 .
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Code | Number of Check Circuit Diagnostic Code
No. Engina Blinks Detecting Condition

(1) Open or short in fuel pump circuit for 1 sec. or more with
engine speed 1,000 rpm or less.

(2 trip detection logic)*s

(2) Open in input circuit of fuel pump ECU (FPC) with

Fuel Pump engine speed 1,000 rpm or less.

78 | JULUIARTL A - e signal

(2 trip detection logic)*s

(3) Open or short in diagnostic signal line (D1) of fuel pump ECU
with engine speed 1,000 rpm or less.

(2 trip detection logic)*s

BEIBIT

1 (1) 3 sec. or more after engine starts, idle switch OFF (IDL1)

51 UL [T SY"itCh Condition | (2) Neutral start switch OFF (NSW)
. Signal (Shift position in “R”, “D”, “2”, or “1” (ranges).

(3) A/C switch ON.

EERE

*1: "ON” displayed in the diagnosis mode column indicates that the "CHECK” Engine Warning Light is lighted
up when a malfunction is detected. "OFF” indicates that the "CHECK” does not light up during malfunction diag-
nosis, even if a malfunction is detected. "N.A.” indicates that the item is not included in malfunction diagnosis.

*2: 70" in the memory column indicates that a diagnostic code is recorded in the ECU memory when a malfunc-
tion occurs. "X” indicates that a diagnostic code is not recorded in the ECU memory even if a malfunction occurs.
Accordingly, output of diagnostic results in normal or test mode is performed with the 1G switch ON.

*3: Only for USA specification vehicles.

*4: Only vehicles with TRAC.
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"CHECK"
Engine Warning

Trouble Area Light™’ Memory* See page

Mormal | Test
Mode Mode

e Open or short in fuel pump ECU circuit.
 Fuel pump ECU.

e Fuel pump. M.A. OnN E:] TR-110
« Engine (& ECT) ECU power source IDL circuit.
e Engine (& ECT) ECU

¢ A/C switch circuit.

« Throttle position sensor IDL circuit.
« Neutral start switch circuit. MLA, OFF ::{ TR-114
 Accelerator pedal and cable.
* ECU

*5: This indicates items for which "2 trip detection logic” is used. With this logic, when a logic malfunction is first
detected, the malfunction is temporarily stored in the ECU memory. If the same case is detected again during
the second drive test, this second detection causes the "CHECK” Engine Warning Light to light up.

The 2 trip repeats the same mode a 2nd time. (However, the IG switch must be turned OFF between the 1st
trip and 2nd trip).
In the Test Mode, the "CHECK” Engine Warning Light lights up the 1st trip a malfunction is detected.

Malfunction detection (151 time) Malfunction detaction (2nd time)
{temporarily reconded) (warming light lights up)
Driving pattern © Diriving patters
IG 5w IG5 1G 5/W IG5
O QFF ON OFF
[ I
i
1st trip L 2nd trip i

EFdBALT
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FAIL-SAFE CHART

If any of the following codes is recorded, the ECU enters fail-safe mode.

Code No. Fail-Safe Operation Fail-Safe Deactivation Conditions
14 Fuel cut 1 IGF detected in consecutive 3 ignitions.
16 Torque control prohibited. Returned to normal condition.

22 THW is fixed at 80°C (176°F). Returned to normal condition.
24 THA is fixed at 20°C (68°F). Returned to normal condition.
31 e Ignition timing fixed at 10° BTDC.
¢ Injection time fixed
Starting [¢J 9 m sec. KS input 15 times/sec. or more.
IDL ON [g] 3.6 m sec.
IDL OFF [g] 6.7 m sec.
35 Atmospheric pressure is fixed at 101.3 kPa Returned to normal condition.
(760 mmHg, 29.92 in.Hg).
41 VTAL is fixed at 0°. The following must each be repeated at least 2
time consecutively.
(w/o TRAC)
¢ 0.1V?VTA?095V
«|DL : ON
(w/ TRAC)
e 0.25V?VTA?0.95V
e |IDL: ON
52 Max. timing retardation. IG switch OFF.
53 Max. timing retardation. Returned to normal condition.
55 Max. timing retardation. IG switch OFF.

Back-Up Function

If there is trouble with the program in the ECU and the ignition signals (IGT) are not output, the ECU controls
fuel injection and ignition timing at predetermined levels as a back-up function to make it possible to continue

to operate the vehicle.

Furthermore, the injection duration is calculated from the starting signal (STA) and the throttle position signal
(IDL). Also, the ignition timing is fixed at the initial ignition timing, 10° BTDC, without relation to the engine speed.

HINT: If the engine is controlled by the back-up function, the "CHECK” engine warning light lights up to warn

the driver of the malfunction but the diagnostic code is not output.
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Diag. Code Circuit
13 RPM signal circuit (No. 2)
22 Water temp. sensor circuit
24 Intake air temp. sensor circuit
41 Throttle position sensor circuit
a7 Sub-throttle position sensor

circuit

Fl1z331

CHECK FOR MOMENTARY
INTERRUPTION

As described in the preceding paragraph, abnormality detection
ability in the test mode is increased compared to that in the normal
mode, so that when momentary interruptions or momentary shorts
occur in the ECU signal circuits (G1, G2, NE, THW, THA, VTAL,
VTAZ2) shown in the table below, the appropriate diagnostic code
iS output.

Accordingly, when the diagnostic codes shown in the table below
(13, 22, 24, 41, 47) are output during the diagnostic code check,
and inspection of the appropriate circuits reveals no abnormality,
perform the check for momentary interruption as described below.
By performing the check for momentary interruption, the place
where momentary interruptions or momentary shorts are occur-
ring due to poor contacts can be isolated.

CLEAR DIAGNOSTIC CODES
See page TR-13.

SET TEST MODE

1. With the ignition switch off, using SST, connect the terminals
TEZ2 and E1 of the TDCL.
SST 09843-18020

2. Start the engine and check to see the "CHECK” engine
warning light to go off.

PERFORM A SIMULATION TEST

Using the symptom simulation (See page IN-20 ), apply vibration
to and pull lightly on the wire harness, connector or terminals in the
circuit indicated by the malfunction code.

In this test, if the "CHECK” engine warning light lights up, it indi-
cates that the place where the wire harness, connector or termi-
nals being pulled or vibrated has faulty contact. Check that point
for loose connections, dirt on the terminals, poor fit or other prob-
lems and repair as necessary.

HINT: After cancelling out the diagnostic code in memory and set
the test mode, if the "CHECK” engine warning light does not go off
after the engine is started, check thoroughly for faulty contact,
etc., then try the check again. If the "CHECK” engine warning light
still does not go off, check and replace ECU.
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BASIC INSPECTION

When the normal code is displayed in the diagnostic code check, troubleshooting should be performed in the
order for all possible circuits to be considered as the causes of the problems.

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

ing.

-
L‘I . Is battery voltage 11 V or more when engine is stopped?
o |

NO > Charge or replace battery.

YES
o o .
2 Is engine cranked?
Proceed to matrix chart of problem
YES symptoms on page TR-39.

A
Nﬂ_} Gutﬂﬂ&p@.
4

4 . |
| Does engine start?

Check air filter.

!II Remove air filter.

A Visually check that the air filter is not excessively
damaged or oily.

| @ f necessary, clean the air filter with compressed
air. First blow from inside thoroughly, then blow
off outside of the air filter.

i
NG ;} Repair or replace.
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REPAIR INSTRUCTIONS

Check idle speed.

Tachomtar

Check Connector

1R

m (6) NEVER allow tachotmeter test probe to

Shift transmission into “N” range or neutral

Warm up engine at normal operating tempera-

ture.

Switched off all accessories.

(4) Switched off air conditioner.

(5) Connect tachometer test probe to terminal IG
(-) of check connector

Check idle speed.

Idle speed: Reference
(M/T 700 rpm

(A/T 850 rpm (N range)

(1)
(2)

(3)

touch ground as it could result in damage
to igniter and/or ignition coil.

As some tachometers are not compatible
with this ignition system, we recom-
mended that you confirm compatibility of
your unit before use.

(7)

% Proceed to matrix chart of problem
/  symptoms on page TR-39.

Check ignition timing.

— Check Connector

NG

Shift transmission into “N” range or neutral

Warm up engine at normal operating temper-

ature.

(3) Keep the engine speed at idle.

(4) Using SST, connect terminals TE1 and E1 of
check connector.

SST 09843-18020

(5) Connect tachometer test probe to terminal
IG (-) of check connector

(1)
(2)

Check ignition timing

Ignition timing: 10 °BTDC at idle

\ Proceed to page [G-14. and continue to |
.ff troubleshoot. 1

-

Proceed to matrix chart of problem symptoms
on page TR-39.
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-
#? . Check fuel pressure.

i
IG ON ' - :

f?\ Bl (1) Be sure that fuel is enough in tank.

& (2) Turn ignition switch on.

(3) Using SST, connect terminals FP and +B of
check connector.

SST 09843-18020

Check that there is pressure in the hose from the
fuel filter.

 C |
[l At this time, you will hear fuel return noise.
[Caution]

Never make a mistake with the terminal

connection position as this will cause a
malfunction.

troubleshoot.

NG > Proceed to page FI-17. and continue to

[

gwj | Check for spark.
k|

B Disconnect the high-tension cord from the distributor and, hold the end about 12.5 mm (1/2")
from the ground, see if spark occurs whila the engine is being cranked.

B To prevent excessive fuel injected from the injectors during this test, don’t crank the engine for
maore than 1 — 2 seconds at a tima.

\
NG " Proceed to page IG-6. and continue to
) troubleshoot.

Proceed to matrix chart of problem symptoms
on page TR-39.




TR-31

Parts location

ENGINE TROUBLESHOOTING -

PARTS LOCATION

IDEUAS aouy | O

Aepay wiEw 143

Yapaeg Busals iasog [opig Jeey) Josuag usblxy wiepy

FOSUES FMIUY T DN insueg die ) JSIEs
{ap1g uoi4) Josudg usBAxQ UIEW

sapub)

iosuag wabAxg-qng
LMIAG WELS [BIInsp
1201

Iosuas pesds | o

dwing |ang \IJ

LT T

N33 dwng pnd——_ 4\ S
_ G _-p |
-~ Ty / (sosusg ‘dwa iy)
> - lalapy A0 Iy
/ T __ ey wonuby
o - i . IDSUAT UDI1EDY
i #uon) -qng
HOUMS LB aniEn DS
aoiaalu)
Ja1E DB Uy n93 (193 %) suibug ICEUSS WOIES0 S0y ]
(SE[DgEs USREdsads YEr Jop Au) m
Bosuas (dusd ) 58D Y3 2



TR-32
ENGINE TROUBLESHOOTING - Wiring Diagram

WIRING DIAGRAM

EFI
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: |
| 3tk
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EGR =
r HED
4 JHED
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4P EMM -8
%, "wg-m'— E1,J-,. -
T ) EO1 ————qWR2 ]
i
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E i
@ *CHECK" Engine
i Warming Light ancdd
GaUGE
Fuzs ECT Na.2
Solonmd
L
=M Dxygen |
ECT Mo 3
r— _ Bglnokd
=Main Dxygen =
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-
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S

Tqmﬁ'!ﬂ Tal
of kgniter

h
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00 Maan Swich

o AT
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/0 OFF Indicatar
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FW A% o ECT Indicatar Light |
AT Migniic Clusch HBMAEHG E1
HTR Fuse -—l:@ —.—m\-?\w_
Pr— ' A I.p_EU Pamien Saloct Swich ™
Clispch = - -
E:rmmﬁr::dm‘_ Hi ECT Fower Indicator Light
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T
- ﬂ -
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FIG4GE

FHAT0

| _‘*_[E CHECKE HARMESS A
[ECL =)

L b= _J

FiEaGi

(Before connection)  (Aftar connection)

Femala

Figsaz

Connector

TERMINALS OF ECU

Connectors of the engine (& ECT) ECU are water-proof and
are the bolt type.

For water proof type connectors, in order to measure the volt-
age of ECU terminals and the resistance of connected parts,
connect the inspection sub wire harness between the ECU
and vehicle wire harness, then perform the inspection.

The inspection method of inserting a tester probe from the
other side of connector noticeably reduces the water-proof
ability.

Disconnect the connector by fully loosening the bolt.

PREPARATION

1. Turn the ignition switch to LOCK position.
2. Turn up the passenger side floor mat.

3.  Remove the ECU protector.

4. Disconnect the connector from the ECU.

After completely loosening the bolt, the two parts of the con-

nector can be separated.

NOTICE:

. Do not pully the wire harness when disconnecting the
connector.

. When disconnecting the connector, the ECU’s backup
power source is cut off, so the malfunction codes, etc.
recorded in the ECU memory are cancelled.

. Never insert a tester probe or male terminal used for
inspection purposes into the female terminal of the
vehicle wire harness. Otherwise, the female terminal may
be widened, which can result in faulty connection.

5. Connect the Check Harness A between ECU and
connector of vehicle wire harness.

SST 09990-01000

HINT: The arrangement of the check connector terminals are

the same as those of the ECU.

See page TR-35

6. Disconnect the Check Harness A.
7. Reconnect the connector to the ECU.

(@) Match the male connector correctly with the female
connector, then press them together.

(b) Tighten the bolt

Make sure the connector is completely connected, by tight-

ening the bolt until there is a clearance of less than 1 mm

(0.04 in.) between bottom of the male connector and end of

the female connector.

8. Install the ECU protector and floor mat.
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TERMINALS OF ECU

ECU Terminals
Frtae
Tarminal Symbol Connection Terminal Symbaol Connection
Mao. Mo,
E9- 1 | IGEW . Ignition awitch Ea -3 +B EFl main relay T
2 | SP1 | Spead sensor Mo 1 32 | +B1 | EFI main ralay
i 3| kD" Kick-down switch 33 | BATT | Battery
4 STP 514:;;:. lighn sawitch 34 AST AC contral assambly
L] —_ _ 35| ps™ PS5 pressure switch
6 W "CHECK" engine warning light 36 —
) — . a7 TR TRAC ECL
a8 38 NED TRAC ECU
8 | 2 | Neutral start switch 39 | VTOZ | TRAC ECU ]
10 L Meutral start switch 40 | WTOd TRAC ECL
A ' ! E10-1
12 | om™ .{:I'uiﬂ control ECU 2 —
13 - 3 [5P2="" | Moo 2 speed sensor
14 — 4 E11 ECU grau r';d
15 ELS Defopger relay, Taillight mlé-,.- ]
5 — . — —
47 | T | TDCL 7| G2 | Distibutor
18 P ECT panem select switch B| s3 ECT WNo. 3 solenoid ]
19 TEZ . Check connector g 52". ECT Mo. 2 solenocid
20| TEM Check connector 10| 51 ECT Mo. 1 solenaid
21 | ol Fuel pump ECL 1 -
22 FPC Fuel pump ECL 12 -
23 | ACMG | ASC magnet clutch relay 13 — —_—
24 M-REL | EFIl main rl:li-.r 14 —
T 25 — 15 § &0 Mo 6 inpector
26 — 16 | § 50 Mo. § injector
a7 . _ 17| 40 Mo, & injector
EIE -DDE" 0/D main switch 18 | #30 Mo, 3 injector
29 — 19 | /20 M. 2 inpecior
an — | ——— | 20| #10 Mo, 1 injector

*1: Only vehicles with ECT.
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TERMINALS OF ECU (Contd)

ECU Terminals 0 (8) (E9)( @)
[ rinaso - _
Tm;::l.nal li. T-rr'r:rlnul Symbol
E10 - 21 — —_—_ E10 - 51 —_
2! — | ' ] 82| — —
[ 23 | E.F?'__N:TE sped sensor __ B 53 . — o - B
4| — _— 54— -
25| G2 | Distibutor B [ e8| — I
26| 61 | Diswibuter B 1 56| — ~
27| ME | Diswibutor BT 16T | igniter o
28 VF2 _l:hm;l; connecton B [ 'EE- IGF iqnitur_
| 29| WA | Check connector o | s — ] _—
30 — —_—— 2] —
[ N | — __—:_. N E1_i. oxas? Euh-m_nen SERSOr
32| 15C4 | ISC valve B 62| — -
[ 33| 1sc3 | 1SC vale o I 763 bz | Sub-throrle position senser
34 ISE ISC valva. B __T;__ 64 | 1DLY Thmnle_g.:rut'r:iun BANE0F
o 35| 15C1 |$t? vahe - 65 E2 Sensor ground a
__SE - — G K5 T Air flonw meter
__ ar | —_ B __ Eﬂ' | ——I_ a
a8 —_ BE — -
B _39 ACIS Vv [inTakr:_air_cnntrul valia) 5] E1 i ECU ground
0| — | — 0| — [
41 'u’E Throitle podition ssnsar, A:Huw meter. '1'1- HT"? Suh-m;n sensor heatar
o ?_\"TAE_I- Sub-thrattle position EEFI&I; il 72 - _
[ _-1-3 VTAL Throttle pml:i-nn SEASO N 73 — h
4 THT'-'. Water tamp. sensor ] ?-1-_- EVAP EVAP purge 'u'E'd_
45| THA | intake air tomp, sensor | 75| esn | esRvsv N
46 THG"® | EGR gas ternp. sensor T6 | NSW Meutral start switch
47 0X2 | Main oxygen ;ﬁmr_{; side) 77| STA | Swnmerrelay
A5 OX1 | Main oxygen sensor (front sade) T8 — - —_——
[ 49| KNKZ | No. 2 knook sensor (rear side) 79| EO2 | Power greund
G0 HNH | Mo, 1 knock sansor tfm?l side} HD_- EC Power ground a

*1: Only vehicles with ECT.
*2: Only for USA specification vehicles.
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STANDARD VALUE OF ECU TERMINALS

{#: A=(E9 . B={E10))

& .-
Symbols {Terminals No.) 5TD Voltage (V) Condition
BATT {AZ3) - E1 (BET) 10~ 14 Alwanys
IGSW (A1)
+8 {Mi}] - E1 (BE3) 10 -~ 14 IG switch OMN
+B1 (A32)
VC {B41) - E2 (BGS) 4.0 ~ 8.0 IG switch OMN
IG switch OMN
IDL1 {BE&4 Below 1.0 Main or sub theottle valve fully closad.
{ - E2 (BES)
I0L2 (B63) ' IG switch ON
10~ 14 Main or sub throtile valve fully open.
01 ~ 10 IG switch OMN
VTAT (B43) &2 (BED) ' ) Throttile valve fully Flmed. o
VTAZ (B42) a0 - B0 IG switch ON
' ' Thredthe valve fully open,
Pulss generation
ES (BEG) - E1 [(BGD Il
(B68) - E1 (B&9) {0 and 4 ~ &) n
THA {B45) - E2 (BES) 1.0 ~ 3.0 Idling, Inteke air tarmp. 20°C (B8°F).
THW {B44) - E2 (BES) 01 ~1.0 Idiing, Engine coclant temp, B0°C {176°F),
5TA (BTT) - E1 (BES) G0 or more Cranking
#10 (B20). #20 (B15) 10 ~ 14 IG switch OM
#30 (B18), #40 (B17) - B0 (BE0) — — :
#50 (B16). #80 (B15) Pulse generation lelinvg
Pulse generatsan L
—FE1 |
IGT (BS7) - EY (BES) {Gand & ~ B} Idling
Below 1.0 IG switch 0N
IGF (B58) - E1 (B6%) Pulse generation -
(@ and 4 ~ 6] "
Pulse generaton
G1 (B26), G2 (B25) - G— (BB6) Pasitive voltage 1| Idling
\peak 1.3 o higher
Pulze generation
MNE (B27) - G = (BE) [ Positive voltage ] Idlimg
paak W or higher !
M-REL (A24) - E1 (BBD) 10 -~ 14 IG switch ON
4.2 ~ 6.0 Cranking, Suddan racing (6,000 rpm)
FPC (A22) - E1 (BE3) Pulse generation i
(0 and 4 ~ B) v
Dl (A21) - E1 (BES) 7.5 or mora Idling
ACIS (B39) - ED {BED) 10 -~ 14 IG switch OMN
EVaF (B74) - EO1 {BEOD) 10 ~ 14 IG switch ON
Below 2.0 Idling
EGR (B75) - EM (BB
10 ~ 14 Engina spead at 3,500 rpm
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STANDARD VALUE OF ECM TERMINALS

(#: a=_E9) B=(E1D))

]
Symbols [Terminals No.)

ISC1 (B35), 15C2 (B34)
ISC3 (B33), I1SC4 (B32)

- E01 (BSO)

VF1 (B28), VF2 (B28) - E1 (B6S)

after warming up then ratum to idiing.

OX1 (B4B), OX2 (B47) - E1 (BES)

Pulse generation

5TD Voltage (V) Condition
10 - 14 IG switch ON
1.0 ~ 4.0 Maintain enging speed a1 2,500 rpm for two minutes

Blaintain enging speed at 2,500 rpm for two minutes

{0~ 1.0} aftar warming up.
Below 2.0 Idling
HT (B71) - EOV {BEO)"
10~ 14 IG gwitch OMN
KNK1 (BS0), KNK2 (B49) - E1 (E69) [FEI'J’;”E:'TT:'T&I] idling
10 ~ 14 IG switch ON
Other shift position in "P", "N” positions.
MEW (B78) - E1 (BED) P—
switc
Below 1.0 Shift position in “P*, *N* positions.
Pulse generation IG awitch ON
5P1 (A2) - E1 (BGS
1A2) I: ) (0 and 4 ~ &) Raotate deiving wheal slowy,
TE1 (A20) - EY (BES) 10~ 14 I1G switeh ON
TEZ (A19) - E1 (BED) 10~ 14 I1G switch ON
10 -~ 14 Idling
WoAB) - E1 (BED) .
Balow 2.0 G switch OM
ool (a12) - E1 (BED) 10 ~ 14 I1G switch ON
Bellow 2.0 AAC sweitch OM (A8 idh
A/C (A34) - E1 (B69) |— fteh G WA Khng)
10 ~ 14 AT switch OFF
Below 2.0 AT switch OM (At idling)
ACMG (A23) - E1 (BEY) -
10~ 14 AT switch QOFF
TR [(A37) - E1 (BES) 10 ~ 14 IG awitch ON
Below 1.0 IG switch OM
VTO1 (AdD) (B66) B ' .ﬁ-lll.!ll'l or sub throtthe valve fully closed,
VTO2 (A39) 10 - 55 | 1G switch ON
) ' ¢ Main or sub throttle valve fully open,
MEC (A3E) - E1 (BES) 40 ~ 6.0 | IG switch ON

* Only for USA specification vehicles.
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MATRIX CHART OF PROBLEM SYMPTOMS

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

The circuits indicated by on the matrix chart can be inspected using the TCCS checker.

<
{ | 4 (Y| o 0| lw|la|OD = o
S page 3181333 9131818158120 (n 228 |8[8]s
ol oo e e Ol=lgld ool Elw |2
FlFFlIF|IF[FIFIFIFIFI<|® O Q0 L|«< | m|Z
| = o W = =
\ _ s 3
I s g2 - c
I | o T L=,
| Suspact area = | O = & o B
5 383 i | g
2 & E s = =2 2 & 5
2 HE 3 E(z|2 E
§:= 85|58 HEAF AR HE
| = % | A | = . | =
\IENE| s g 503 |1El5 8§ 5|3
5|2 |212|8|8|=z|2 52|28 gl
HHAEHEHIHHEHMHHEEIB RN
Symptom BB 8 15|3|z|2|5|2|B|E(2|F|5|5|8|g 28
2l lals|Z2|2l5|8l8|2lS|z|5(2 52 E k]
= En: = E'Eﬁ Elg|s w|E 2 'E_E ElE EE =
s|lal|2 tg cl2la|E|2i2|z|ale|& BlaldalE|l
_ | Engine doés not crank | 2 1 3
Et Mo initial combustion ] 1 L 2|4 ,l
3 : : , _
8% No complete combustion | i -] 1 54|23
g Difficuli 1o stan nosmally 1 | 8|12 (3 614 5|7
E ’ ]
2 Difficult to start cold 1 41213 7|/6 |86
E'I: .
ﬁﬁ Drifficult 1o stan hot i 4 | 2 | 3 T 8|8
Incorrect fisst idla R ' 2
g | High engine idls speed 1(5 4 6 2 3 i
Z | Low engine idle speed 7 3la| ‘8|6|1]|5]2
E Raugh idling ] B (1 1214 2 8 & (11| 8 |10 7
Humnting 3 1 | 4 I 2|5 |
S . - | -
=| Hesitation/Poor accelaration 2 1 T i 3 |..1 5 8|6 |7 ] |
h% Muffler explosion (after fire) 1 5 42 3
ﬁﬁ Surging i 1 5 2 a !
e — y ! '| |
Engine stalls soon after starting | 2 l 3 l i | i: |
= | After acceleration pedal ' ' T ) 1 i
EE depressed 2 1 | - —
E After acceleration pedal released 12 3
E During A/ C operation | | 1 | 2 | ‘ 3
‘When M to D shift | i | s | l | |
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LOCATION OF CONNECTORS
Location of Connectors in Engine Compartment

(N1)
AT ST o
nolinet, (E3D

vz
1, Uf‘:ku".

=

BEESTE
(AZ] (A8 ) (c3) D13
A5C Magnet Clutch Intake Air Temp. Check Connector Distributor
Saensor
0E=D

IR EImLAELL E
TRl Iedia |_|I

81 ia|usfvad [a] figliy |E£I]

w-4-1-§
o= 30
(E3 n 20
EGR Gas Temp. Sensor ISC Valve Igniter

Ie-2.1-C
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vy
lgnition Caoil

170009 T K1 K2,
Injmetor MNo. 1. 2 Knock Sensor

{Dark gray)

T N Y b-t-1E
N1 ‘03 (04’ s7 (s8]
Neutral Start Switch Main Dxygen Sensor Starter Maotar Sub-Throttle Position
Sansar

15.4-1.E

T2 v 7 (W7

Throttle Position Sensor EGR W5 EVAP VSY WEY
{For Intake Control WYalwa)

i - .
1541 E [

wa,

Water Tamp., Sensar

f ”IE‘ ﬁ;“[L_(-_ﬂUU
.. (B3 e
Fuse '. @%Eh_l[\i]

A..-"f.: Magnnt Clutch Relay

EFI Main Relay
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Location of Connectors in Instrument Panel

23 T ©w Al [

J7B Ma. 1-

NEGETE

A3 ca c23)
ﬂ-"'l: Control ﬁ.ﬂﬂﬂ’l‘l‘lhl? Eﬂmhinaﬂﬂn Meter Cluteh Start SWitch

g
4

h11-1 -1 a2

G G0
Engine and ECT ECU .

Engine and ECT ECU

(2[s[a[s[e[1s[o [
[11]r2]s 3fs o]t ]t 1 o s

EETTTITET
DITITTEIT)

[ i TS(7

Id-40-1
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iy
IG Switch

y60l(o0ckon
Im 1:“1 |||;_rl_|'!-|%

wg-19-1 L BLE S

DEE A=
3 B LD E [0 [

w121

5161 #1532

BT h-1%.2
PRI w-1d.3
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Location of Connectors in Instrument Panel (Cont'd)

[1K1]

EHIIIEIETTIIED

ah. 254 eh-F1-F

A-11-2-8&

b EE

w1814

Lo o)

BrBEls
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Location of Connectors in Body

F16

F15)

(F18) (F16) (08
Fual Pump Fuel Pump ECL Sub-Oxygen Sensor

g2 (-0

Mafsh

w101
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CIRCUIT INSPECTION

Diag. Code 12

RPM Signal Circuit (No. 1)

— CIRCUIT DESCRIPTION

The distributor in the Engine Control System contains three pick-up coils (G1, G2 and NE).
The G1, G2 signals inform the ECU of the standard crankshaft angle.
The NE signals inform the ECU of the crankshaft angle and the engine speed.

Open in "G” & circuit.

Code No. Diagnostic Code Detecting Condition Trouble Area
No "NE” or "G1” and "G2” signal to ECU within 2 ® Open or short in NE, G circuit.
sec. after cranking. ® Distributor o
12 9 ® Open or short in STA circuit.
[ J

ECU
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Circuit Inspection

— DIAGNOSTIC CHART

0

Replace distributor.

Repair or rep lace harness or connector.

ol IS

Check resistance of each pickup coils in MNG
distributor
oK
Check for open and short in harness and NG
connector between ECU and distributor.
]9
Check air gap. NG
DK

Check and replace ECU.

FIGEAR

Replace distributor

Distribartar Engine (& ECT) ECU
- Ty
2
T G :._2 R @51 .
o G2) 3 ¥ 25 | a2
i @—T
e I 27 I
e g EropE Wip—
{08
G )
= a B @Gi:-l
E1
RS , A
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INSPECTION PROCEDURE

Check resistance of each picup coils in distributor.

ﬂ Disconnect distributor connector.

Measure resistance between each terminal shown in

table below.
E3 ___'"-h—______‘_ Terminals |  Resistance
EI G1 pickup coil [Cobd) Gl -G= “115 — 190 0
G2 pickup coil (Cold)| G2-GE& | 125- 1300
r? E pickup coil {Cold) N?— G 166 — 240 :I.'.I:—-

NE G1 G2 G= | .
i N
Readi
F‘lﬂa" . _ —
Hafnra_m:a - INSPECTION USING OSCILLOSCOPE

G, ME signal waveforms

A { e During cranking or idling, check between terminals G1,
G1 -jl i 1 "l- 5 WD G2, NE and GO of engine (&ECT) ECU.
G2 i' :
| HINT: The correct waveforms appears as shown in the

NEMW%W illustration on the left.
' ; . |

20 m sec/Division (ldling)

—_—

NG > Replace distributor.

MAsIA

E !g Check for open and short in harness and connector between engine
| (&ECT) ECU and distributor (See page IN-27

‘ NG > Repair or replace harness or connector.
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Check air gap.

Remove distributor cap & rotor.

=

= Using SST (G1 and G2 pickups) and a thikness gauge
(NE pickup). measure the air gap between the signal
rotor projection and pickup coil.

SST 09240-00020 fro G1 and G2 pickups

G1 Plekup Coil

Air gap: 0.2-0.4 mm (0.008-0.016 in.)

MNE Pickup Coil

PO

NG } Replace distributor.
i

Check and replace engine (& ECT) ECU.
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Diag. Code 13 RPM Signal Circuit (No. 2)

— CIRCUIT DESCRIPTION
Refer to RPM signal circuit (No. 1) on page TR-46 .

Code No. Diagnostic Code Detecting Condition Trouble Area
No NE signal to ECU for 0.1 sec. or more at
1,000 rpm or more. ® Open or short in NE circuit
13 e Distributor
No 12 pulses of NE to ECU during the interval e ECU

between G1 and G2 pulses.

— DIAGNOSTIC CHART

This code indicates that a momentary interruption of the RPM signal from the distributor to the ECU has
occurred, but that it is returned to normal. Note that although this problem may not necessarily appear
at the time of inspection, it cannot be ignored because this diagnostic code is output, indicating that there
is or was a malfunction in the RPM signal circuit; this "malfunction” is usually a loose connector.
The distributor connector and the NE terminal of the ECU connector must therefore be checked for the
following:

1. Loose connectors

2. Dirty connector terminals

3. Loose connector terminals
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Circuit Inspection

Diag. Code 14

Ignition Signal Circuit

— CIRCUIT DESCRIPTION

The ECU determines the ignition timing, turns on Trl 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 Tr2 turns on.
When it reaches the ignition timing, the ECU turns Trl 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 ECU.

The ECU stops fuel injection as a fail safe function when the IGF signal is not input to the ECU.

DTC No. DTC Detecting Condition Trouble Area
*Open or short in IGF or IGT circuit from igniter
to ECU.
14 No IGF signal to ECU for 6 consecutive IGT signal. :
elgniter
*ECU

WIRING DIAGRAM

Ignition Swiich

Engine {& ECT) ECL
'

B-O

To Check

Ignition Cioil

5y
57) 15T m
~@o
58
@ IGF A=

lgniter
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TR-53

DIAGNOSTIC CHART

Repair or replace harness or
connector.

Replace igniter.

Check and repair igniter power
source circulit.

Repair or replace harness or
connector.

wlli | NG
i Check for spark. —
OK
& | Check for open and short in IGF signal NG
2 | circuit beteen igniter and ECU.
QK
- ok
33- | Check voltage of terminal IGF. E -
£ i
- ]
| NG
1
Check and replace ECU.
ﬂ__ Check voltage of terminal IGT. NG
; s
(4] 4
T NG
" 5 | Check voltage of igniter power source.
i |
.4
: | Check for open and short in primary coil MG
iﬁ' circuit.
i
a4
[T NG
! *?. Check ignition coil.
OK
‘Replace igniter.
I a7 @ | ox
:B .| Check voltage of terminal IGT (Discon- oK
i,_, | nect igniter connector). [~
NG
Check for open and short in IGT signal MG

circuit between igniter and ECU.

0K

Check and replace ECU.

Replace ignition coil.

I Replace igniter.

Repair or replace harness or
connector.
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INSPECTION PROCEDURE

1 |check for spark.

Disconnect the high-tension cord from the distributor, hold its end about 12.5 mm (1/2”) from the
ground, see if spark occurs while the engine is being cranked.

Spark should be generated.

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.

OK N Go to step [4].

<
g

Check for open and short in harness and connector in IGF signal circuit between engine (& ECT
2
ECU and igniter (See page IN-27).

OK NG > Repair or replace harness or connector.
v

3 Disconnect igniter connector and check voltage between terminal IGF of engine (& ECT)
ECU connector and body ground.

I 1. Disconnect igniter connector.
2. Connect the Check Harness A. (See page TR-34).
3. Turn ignition switch on.

ON
G ON Check Harmess A

Measure voltage between terminal IGF of engine (&
ECT) ECM connector and body ground.

Voltage: 4-6V

BEMERD) MBS

NG \ OK >Rep|ace igniter.

| Check and replace engine (& ECT) ECM. |
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4 |Check voltage between terminal IGT of engine (& ECT) ECU connector and body ground.

& Connect the Check Harness A. (See page TR-34).

A ' C | Measure voltage between terminal IGT of engine (&
; ._.'-I H C . A
‘ /STA ON Check Hamess A ECT) ECM connector and body ground when engine is
% cranked.
Voltage: 05-10V

L] (Neither 0 V nor 5 V)

(O

e

BEESE]
FEhE14

Reference | INSPECTION USING OSCILLOSCOPE

IGT signal wavaform

T
er . L |2 VDIV « During cranking or idling, check waveform between
i terminal IGT and E1 of engine (& ECT) ECU.
oW I J, HINT: The correct waveform appears as shown in the
GF - ] 1 illustration on the left, with rectangle waves.
ovl ; - |
5 m sac/ Division (ldling)
FEG0E

OK NG >Go to step [8].
"

5 |check voltage between terminal 3 of igniter connector and body ground.

&l Disconnect igniter connector.

16 ON = STA ON - —
Measure voltage between terminal 3 of igniter connec-

tor and body ground, when ignition switch is turned to
“ON” and “STA” position.

Voltage: 10 - 14 V

Q1
J

i
]
#:—

BEEGE]
Faa4ia

OK \ NG > Check and repair igniter power source circuit.
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Check for open and short in harness and connector between ignition switch and ignition coll,
ignition coil and igniter (See page  IN-27).

OK

NG Repair or replace harness or connector.

Check ignition coil.

POZE1E
e E ]

&l Disconnect ignition coil connector.

1. Check primary coil.
Measure resistance between terminals of ignition
coil connector.

2. Check secondary coil.
Measure resistance between terminal @ of ignition
coil connector and high-tension terminal.

T Resistance
Primary Coil {Cold) 0.2-030
Secondary Coil [Cold) 6-11 k)

OK

NG Replace ignition coil.

Replace igniter.
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8 Disconnect igniter connector and check voltage between terminal IGT of engine (& ECT) ECU
connector and body ground.

p _\Ism & Disconnect igniter connector.

o

1‘»':;{;;’51.& ON Measure voltage between terminal IGT of engine (&
ECT) ECU connector and body ground when engine is
cranked.

| OK |
Voltage: 05-10V
. (Neither O V nor 5 V)

BEGEED
FIggt&

Reference | INSPECTION USING OSCILLOSCOPE

IGT signal waweform . . - .
# During cranking or idling, measure between terminal

_ | IR EEN IGT and E1 of engine (& ECT) ECU.
a1 1 ZV/DV. HINT:  The corect waveform appears as shown in the
av illustration on the left, with rectangle waves.
IGF ! S sl
Y S s

& m gec/ Divission (ldling}

FlBES

NG OK > Replace igniter.
"

9 Check for open and short in harness and connector in IGT signal circuit between engine (& ECT)
ECU and igniter (See page IN-27).

OK NG > Repair or replace harness or connector.
v

Check and replace engine (& ECT) ECU. |
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Circuit Inspection

Diag. Code 16

ECT Control Signal Malfunction

— CIRCUIT DESCRIPTION

The signal from the ECT CPU retards the ignition timing of the engine during ECT gear shifting, thus momentarily
reducing torque output of the engine for smooth clutch operation inside the transmission and reduced shift

shock.

If the ECU records the diagnostic code "16” in memory, it prohibits the torque control of the ECT which performs

smooth gear shifting.

DTC No. DTC Detecting Condition Trouble Area
16 Fault in communications between the engine CPU and ECU
ECT CPU in the ECU.

If the ECU records the diagnostic trouble code "16” in memory, it prohibits the torque control of the ECT which

performs smooth gear shifting.

— DIAGNOSTIC CHART

Are there any other codes (besides

Code 16) being output?

Go to relevant diag. code
chart.

MO

Replace engine (& ECT) ECU.
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Diag. Code 21, 28 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 catalyst
is used, but for most efficient use of the three-way catalyst, the air-fuel ratio must be precisely controlled so
that it is always close to the stoichiometric air-fuel ratio.

The oxygen sensor has the characteristic whereby its output voltage changes suddenly in the vicinity of the stoi-
chiometric air-fuel ratio. This characteristic is used to detect the oxygen concentration in the exhaust gas and
provide feedback to the computer for control of the air-fuel ratio.

When the air-fuel ratio becomes LEAN, the oxygen concentration in the exhaust increases and the oxygen sen-
sor informs the ECU 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 ECU of the RICH condition (large electromotive force: 1V).
The ECU 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 ab-
normal electromotive force, the ECU is unable to perform accurate air-fuel ratio control.

b

Atmosphers

Flange Ideal Jur-Fulel Mixture

Platinum Electrode -___“—“\

Solid Electrolyte
(Zirconia Elerment)

Platinum Electrode

Outpat Voltage

Caating {Ceramic) I
Cover ——" |
Richar = Air Fuel Ratio - Leaner

Exhaust Gas

FIREH
BEOOTG

DTC No. DTC Detecting Condition Trouble Area

(1) Main oxygen sensor signal voltage is reduced
to tbetween 0.35 V and 0.70 V for 60 sec. under
conditions (a) ~ (d). (2 trip detection logic)*
(@) Coolant temp.: Between 80°C (176°F) and

95°C (203°F).

21 (b) Engine speed: 1,500 rpm or more

(c) Load driving (EX. ECT in 4th (5th for M/T)
speed, A/C ON, Flat road, 50 mph
(80km/h)).

(d) Main oxygen sensor signal voltage:
Alternating above and below 0.45 V.

eMain oxygen sensor circuit

*Main oxygen sensor
28

(2) Main oxygen sensor signal voltage exceeds
0.70 V for 3 sec. or more during fuel cut.
*. See page TR-25 ..
HINT: Diag. trouble code 21 is for the front side main oxygen sensor circuit. Diag. trouble code 28 is for the rear
side main oxygen sensor circuit.
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— CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(&) To simulate diag. code detecting condition after diag. code is recorded.

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

Malfunction: Main Oxygen Sensor Deterioration

{Vehicle speed) | _ Detaction
50 mph (BO km/h}q---rmemeeee- . )
A0 mph (B4 kmAhD L

Idling—----- 2 L1
I 37
|G s/w OFF | — A
B 1 - .
- mn - min (Time}

@ Disconnect the EFI fuse (15 A) for 10 sec. or more, with IG switch OFF.

Initiate test mode (Connect terminal TE2 and E1 of check connector or TDCL with 1G
switch OFF).

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

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

After performing the idling in , perform gradual acceleration with in the range 1,300
1,700 rpm (centered around 1,500 rpm) with the A/C switch ON and D range for A/T
(5th for M/T).

(Take care that the engine speed does not fall below 1,200 rpm when shifting. Gradu-
ally depress the accelerator pedal and kept 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.

®OO

HINT: If 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
malfunction will not be possible.
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Circuit Inspection

— DIAGNOSTIC CHART

1 Are there any other codes (Besides 21 or
28) being output?

NO

Replace oxygen sensor.

WIRING DIAGRAM

YES

= Go to relevant diag. code chart.

HINT: If diag. code 21 is output, replace the front side main oxygen sensor.
If diag. code 28 is output, replace the rear side main oxygen sensor.

Engine {& ECT) ECU
¢ ™

48
P [L015) a

Main Qxygen Sensor
i(Front Side)

S

[x2

Main Owygen
SEnsoe
{Rear Side) =

Check Connectar

FiBsah

T“iﬂl"'_'

vy
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Reference INSPECTION USING OSCILLOSCOPE

Q= signal wawelarm

*  With the engine racing (4,000 rpm) measure
f_rf between terminals OX1, OX2 and E1 of engine (&
N ECT) ECU.

HINT: The correct waveform appears as shown in the
il illustration on the left, oscillating between approx.
0.1Vand 09V

I_|_,_.|--—"

1] | ||

200 m sec. S Division

TV If the oxygen sensor is deteriorated, the amplitude

[ d
/\ ] 7‘,1\‘ of the voltage is reduced as shown on the left.
NN AN
|
|

0wV

200 m sac. S Division

FIBE14
FHBE &
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Diag. Code 22 Water Temp. Sensor Circuit

— CIRCUIT DESCRIPTION

The water temperature sensor senses the coolant
temperature. A thermistor built in the sensor ifig-1}

changes the resistance value according to the cool- 333

ant temperature. The lower the coolant temperature, " kﬁm"’hk

the greater the thermistor resistance value, and the

higher the coolant temperature, the lower the therm- 5

istor resistance value (See Fig. 1.). E

The water temperature sensor is connected to the E

ECU (See next page). The 5 V power source voltage B

in the ECU is applied to the water temperature sen- e

sor from the terminal THW via a resistor R. That is, I_E'f] ral:éjr:;nﬁnf-%unﬂ”ﬁ.

the resistor R and the water temperature sensor are Termperature *C ('F)

connected in series. When the resistance value of FIaTal

the water temperature sensor changes in accor- < Reference >

dance'with changes.in the coolant temperature, the Water Temp. | Resistance Voltage

potential at the terminal THW also changes. Based °C(°F) k) V)

on this signal, the ECU increases the fuel injection 20 (-4) 16.0 43

volume to improve driveability during cold engine op- 0@2) 59 3.4

eration. If the ECU records the diagnostic code 22,

it operates the fail safe function, keeping the coolant 20 (68) 23 24

temperature at a constant 80°C (176°F). 40 (104) 12 15
60 (140) 0.6 0.9
80 (176) 0.3 0.5
100 (212) 0.2 0.3

Code No. | Diagnostic Code Detecting System Trouble Area

® Open or short in water temp. sensor circuit
e Water temp. sensor
e ECU

292 Open or short in water temp. sensor
circuit for 0.5 sec. or more.
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- Circuit Inspection

— DIAGNOSTIC CHART

may be open.

1 Check voltage of sensor.

rI-.Il:':‘n

2 Check resistance of sensor.

"Dl'-’.

| Check for open and short in harness and
3 connector between ECU and water temp.
SEensor.

oK

| Check and replace ECU.
L

WIRING DIAGRAM

HINT: If diagnostic codes "22” (water temperature sensor circuit), "24” (intake air temperature sensor
circuit) and "41” (throttle position sensor circuit) are output simultaneously, E2 (sensor ground)

MG

"2 .| Repair or replace harness or

Fasein

S
Water Temp, Sensor 5V
— 5 G & Hé .
i BR . 55_2_ -
E1l

Check for momentary
interruption (See page TR-27).

——

Replace water temp. sensor.

= rom

connector.

Engine (& ECT) ECU
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INSPECTION PROCEDURE

HINT: If diagnostic codes "22” (water temperature sensor circuit), "24” (intake air temperature sensor cir-
cuit) and "41” (throttle position sensor circuit) are output simultaneously, E2 (sensor ground) may

be open.

1 |check voltage between terminals THW and E2 of engine (&ECT) ECU connector.

0N Check Harmess &

Il 1 Connect the Check Harness A. (See page TR-34)
2. Turn ignition switch on.

el Measure voltage between terminals THW and E2 of en-
gine (& ECT) ECU connector.

Engine Coolant Temp. “C (*F) Violtage
20 [BE)
{Engine is cool) 1-3¥
&b {178}
{Engine i hot) 01-10Vv
NG OK > Check for momentary interruption (See page  TR-27).
v

2 | Check water temp. sensor.

Fid1a

& Disconnect the water temp. sensor connector.
Measure resistance between terminals.

Resistance is within Acceptable Zone on chart.

-
I
Accaptable Water temp,
o,
§ PN\ / con | e
", ' -
. g BB (02 -04 kD
I NN '
T ez )
1 .
1 ‘!‘l; |.?:-|HI|-'I'&||EIL:!||.ITI||E| Tamp. “C [°F)

OK NG >
v

Replace water temp. sensor.

temp. sensor (See page IN-27).

3 Check for open and short in harness and connector between engine (& ECT) ECU and water

OK NG >
v

Repair or replace harness or connector.

Check and replace engine (& ECT) ECU.
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Diag. Code 24

Intake Air Temp. Sensor Circuit

— CIRCUIT DESCRIPTION

The intake air temp. sensor is built into the air flow meter and senses the intake air temperature.

The structure of the sensor and connection to the ECU is the same as in the water temp. sensor shown
on page TR-64 .
If the ECU records the diagnostic code "24”, it operates the fail safe function, keeping the intake air
temperature at a constant 20°C (68°F).

Code No. Diagnostic Code Detecting System Trouble Area
® Open or short in intake air temp. sensor
24 Open or short in intake air temp. sensor circuit.
circuit for 0.5 sec. or more. ® |ntake air temp. sensor
e ECU

— DIAGNOSTIC CHART

HINT: If diagnostic codes "22” (water temperature sensor circuit), "24” (intake air temperature sensor
circuit) and "41” (throttle position sensor circuit) are output simultaneously, E2 (sensor ground)
may be open.

EELAR

OK | Check for momentary
1 Check voltage of sensor. interruption (See page TR-27).
MG
; _ NG
2 : Check resistance of sensor. Replace water temp. sensor.
oK
Check for open and short in harness and NG Repai | h
3 connector between ECU and intake air temp. €pair or replace harness or
Sensor. connector.
|
| DK
1
Check and replace ECU.
m Engine (& ECT) ECU
™y
Intake Air Temp. Sensos
[Imside the air fow metes) ?51;
45
il
FTTENS 1 EH EE
bbbl :tlgl—
— ] o
E1
M S
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INSPECTION PROCEDURE

1 |check voltage between terminals THA and E2 of engine (& ECT) ECU connector.

__ON Check Harmass A [ P Conn.ect' t'he Chgck Harness A. (See page TR-34)
-'{:;,-'?; G DM 2. Turn ignition switch on.
- EC W
Measure voltage between terminals THA and E2 of en-
gine (& ECT) ECU connector.
IMH-EE :;'lu[n_:F:::emp. Voltage
20 (68) 1-3V
60 (140} 06 -1.0V
BEBEsS
FIRAnE
NG OK > Check for momentary interruption (See page  TR-27).
v

2 | Check intake air temp. sensor.

Disconnect the volume air flow meter connector.

Measure resistance between terminals 1 and 2 of
Volume Air flow mater air flow meter connector.

Resistance is within Acceptable Zone on chart.

"
= \"~ Acceptabie

= e Intak
= A N ol
o = . 20 (68) -3 kD
O g B \ BO (140} | 04-07h
L 1] "5 = — ¥ PR
o -3 w2
L=k .H"
KN NN
FldTa] . . Temg. °C ("F)
FHad3T
OK NG > Replace intake air temp. sensor (Replace air flow meter).
v

3 Check for open and short in harness and connector between engine (& ECT) ECU
and intake air temp. sensor (See page IN-27).

OK NG > Repair or replace harness or connector.
v

Check and replace engine (& ECT) ECU. |
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Diag. Cotre %o, %o

Air-Fuel Ratio Lean Malfunction

Air-Fuel Ratio Rich Malfunction

— CIRCUIT DESCRIPTION

Refer to page TR-62 for the circuit description.

Code No. Diagnostic Code Detecting System Trouble Area

(1) Main oxygen sensor voltage is 0.45 V or
less (lean) for 90 sec. under conditions ® Open or short in main oxygen sensor
(a) and (b). circuit
(2 trip detection logic) 2 e Main oxygen sensor
(a) Coolant temp.: 70°C (158°F) ® Ignition system

or more. e ECU
(b) Engine speed: 1,500 rpm or more.

(2)"1 Difference of air-fuel ratio feedback e Open and short in iniector circuit
compensation value between front (No. ° Fp i nj leak bi K
1 3 cylinders) and rear (No. 4 6 uel line pressure (injector leak, blockage)
cylinders) is more than 15 percentage (] Mechanu_:al_ system malfunction (skipping
for 20 sec. or more under conditions (a) tee_th of timing belt)
and (b). ® [gnition system _ _

25 (2 trip detection logic)"2 ® Compression pressure (foreign object
(a) Engine speed: 2,000 rpm or more. CaUth in valve) -
(b) Coolant temp.: Between 60°C ® Alr flow meter (air intake)
(140°F) and 95°C (203°F). ® ECU

(3)"1 Engine speed varies by more than 15 ® Open and short in injector circuit.
rpm over the preceding crank angle period | ® Fuel line pressure (injector leak, blockage)
during a period of 20 sec. or more under ® Mechanical system malfunction (skipping
conditions (a) and (b). teeth of timing belt)

(2 trip detection logic)"? ® Ignition system
(&) Engine speed: Idling ® Compression pressure (foreign object
(b) Coolant temp.: Between 60°C caught in valve)
(140°F) and 95°C (203°F). e Air flow meter (air intake)
e ECU

(1) Difference of air-fuel ratio feedback ® Open and short in injector circuit.
compensation value between front (No. 1 ® Fuel line pressure (injector leak, blockage)
3 cylinders) and rear (No.4 6 cylinders) is | ® Mechanical system malfunction (skipping
more than 15 percentage for 20 sec. or teeth of timing belt)
more under conditions*ga) and (b). ® [gnition system
(2 trip detection logic) ® Compression pressure (foreign object
(&) Engine speed: 2,000 rpm or more. caught in valve)

(b) Coolant temp.: Between 60°C o Air flow meter (air intake)
261 (140°F) and 95°C (203°F). e ECU
. . ® Open and short in injector circuit.

(2) Engine speed varies by more than 15 ® Fuel line pressure (injector leak, blockage)
rpm over the preceding crank angle peri- | o Mechanical system malfunction (skippin
od during a period of 20 sec. or more un- ¢ efh £ timi y belt (skipping
der conditions (a) and éb). o Iee't' 0 lmltng elt)

(2 trip detection logic)” gnition system . .
(a) Engine speed: Idling e Compression pressure (foreign object
(b) Coolant temp.: Between 60°C C"?‘Uthm valve -
(140°F) and 95°C (203°F). o Air flow meter (air intake)
e ECU

*1: Only for USA specification vehicles.
*2: See page TR-25.
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— CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(&) To simulate diag. code detecting condition after diag. code is recorded.

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

Malfunction: Open or Short in Injector circuit, Injector Leak or Blockage

{rpm}
Datection
@ }
= Detaction
2 d
Idling —ferssnans e—
FF @ -
G s/w O B min. B0 sec. (Tima)

FrEdd

@ Disconnect the EFI fuse (15 A) for 10 sec. or more. with IG switch OFF.

Initiate test mode (Connect terminal TE2 and E1 of check connector or TDCL with 1G

switch OFF).

Start engine and warm up with all ACC switch OFF.

After engine is warmed up, let it idle for 5 min.

(After the engine is started, do not depress the accelerator pedal.)

@ If the malfunction is not detected during idling, perform racing without any load at
approx. 2,000 rpm for 60 sec.

XS

HINT: If a malfunction exists, the "CHECK” engine warning light will light up during the 5
min. idling period or within 60 sec. of starting racing.

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




TR-72

ENGINE TROUBLESHOOTING -
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— DIAGNOSTIC CHART

Check voltage of terminal VF.

NG Type |

Check voltage of terminal OX.

0K

NG

Check for open and short in harness and
connector.

NG

NG Type Il

llm:

| Check each item found to be a possible

cause of problem.

MG

oK

Check compression.

MG

Repair or replace harness or
connector.

Repair or replace.

0K

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

YES

Repair or replace.

NO

Check and replace ECU.

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

MG

Replace main oxygen sensor.

Repair or replace.

Ok

k:
.-
v, —_—

Check compression.

MG

j‘m:

£

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

YES

Repair or replace.

MO

Check and replace ECU.

WIRING DIAGRAM

Refer to page TR-62 for the WIRING DIAGRAM.

Replace main oxygen sensor.
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INSPECTION PROCEDURE

1

Check voltage between terminals VF1, VF2 and E1 of check connector.

Front Side I 1. Warm up engine at normal operating temperature

2. Connect terminals TE1 and E1 of check connector.

3. Connect positive prove to terminal VF1, VF2 and
negative prove to terminal E1 of check connector.

1. Warm up the oxygen sensor by running engine 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
Oand5 V.

1 ' Cau-
[% S
tion Hesult
de

Meedie fluctuates of & tirmes ok

for eviry tan seconds

Continue at OV MG Tvpe |
Continue gt 5V MG Tyvpe IO

Lpmre lr
PETAO0
NG NG
Go to step [7].
Type | Type |l P
v

Check voltage between terminals OX1, OX2 and E1 of check connector.

raLny

I Warm up engine at normal operating temperature.

Measure voltage between terminals OX1, OX2 and E1

OX1 (for front side] of check connector when engine is suddenly raced to
—_— full throttle.

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

Perform inspection within 1 second.
l’.*‘ X2 (lor rear side)

e ]

OK >Gotostep [7].
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IN-27).

3 Check for open and short in harness and connector between engine (& ECT) ECU and main
oxygen sensor, engine (& ECT) ECU and check connector (See page

OK
~——

NG Repair or replace harness or connector.

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

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

Main oxygen sensor

Main oxygen sensor

in intake air temp. sensor.

signal from either side signals from both sides Possible Cause See page
continues at 0 V. continue at 0 V.
Faulty sensor installation. -
3 Injector circuit TR-128
2 3 Misfire 1G-6
4 Valve timing EM-22
Air leakage FlI-7
Fuel system TR-110
Characteristics deviation
6 o TR-82
in air flow meter.
Characteristics deviation
4 . TR-64
in water temp. sensor.
Characteristics deviation
5 TR-68

OK

NG Repair or replace.

5 |check compression (See page EM-22).

NG Repair or replace.

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

NG
~—

Check and replace engine (& ECT) ECU.

YES ) Replace main oxygen sensor.
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[ | Check each item found to be a possible cause of problem.

Check each circuit found to be a possible cause of trouble according to the results of the check in [7]. The
numbers in the table below show the order in which the checks should be performed.

Main oxygen sensor Main oxygen sensor Main oxygen sensor
signal from either signals from both signals from both Possible Cause See page
side continues at 5 V. sides continue at 5 V. sides are normal.
1 7 Injector circuit TR-128
3 Misfire 1G-6
2 4 Valve timing EM-22
1 Air leakage FlI-7
1 2 Fuel system TR-110
Characteristics deviation
4 8 o TR-82
in air flow meter.
Characteristics deviation
2 5 . TR-64
in water temp. sensor.
Characteristics deviation
3 6 o . TR-68
in intake air temp. sensor.

OK NG Repair or replace.

8 |check compression (See page EM-22).

OK NG Repair or replace.

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

NG YES ) Replace main oxygen sensor.
v

Check and replace engine (& ECT) ECU.
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Diag. Code

57 Sub-Oxygen Sensor Circuit (Only for

USA spec.)

— CIRCUIT DESCRIPTION

The sub-oxygen sensor is installed on the exhaust pipe.
as the main oxygen sensor on page TR-60 .

Its construction and operation is the same

Code No. | Diagnostic Code Detecting Condition

Trouble Area

(1) Open or short in heater circuit of sub-
oxygen sensor for 0.5 sec. or more.

® Open or short in heater circuit of sub-oxy-
gen sensor.

® Sub-oxygen sensor heater.
e ECU

(@)

(b)
()

(2) Main oxygen sensor signal is 0.45 V or
27 more and sub-oxygen sensor signal is
0.45 V or less under conditions (a) (c).
(2 trip detection logic) *

Coolant temp.: 80°C (176°F)

or more.

Engine speed: 1,500 rpm or more.
Accel. pedal: Fully depressed for 2
sec. or more.

® Open or short in sub-oxygen sensor cir-
cuit.

e Sub-oxygen sensor
e ECU

*: See page TR-25.
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— CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(&) To simulate diag. code detecting condition after diag. code is recorded.

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

Malfunction: Open or Short in Sub-Oxygen Sensor

Drataction
60 mph
50 ~ 5% mph 4 ) [_'
(B0 =~ BB km/h) —-eemmnnmms . ®
r o
ldlirfg —- flll.'_l
. j
! FF L=
IG s/w O 10 mun. or mon Time)
- . 2 min. or less

S)

Disconnect the EFI fuse (15 A) for 10 sec. or more, with IG switch OFF.

Initiate test mode (Connect terminal TE2 and E1 of check connector with IG switch
OFF).

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

After the engine is warmed up, let it drive at 50 55 mph (80 88 km/h) for 10 min. or
more.

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

After performing the idling in , perform acceleration to 60 mph (96 km/h) with the
throttle valve fully open.

O® 0O

HINT: If a malfunction exists, the "CHECK” engine warning light 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

— DIAGNOSTIC CHART

HINT: When other codes are output in addition to 27 at the same time, check the circuits for other

FIGEdE

codes first.
o ] ) QK
'L.,. Check voltage between terminal HT.
MG
| Check resi f sub NG
i ﬁe :é ¢ resistance of sub-oxygen sensor I Replace sub-oxygen sensor.
0K
|
: Check for open and short in harness and NG Repair or replace harness or
# | connector between EFI main relay and ECU. connector.
0K
Check and replace ECU.
ik i . oK
¢li ﬁggélﬁ operation of sub-oxygen sensor Replace sub-oxygen sensor.*
!
y NG © In this case, oxygen sensor can be
deteriorated.
Check and replace ECU.
WIRING DIAGRAM
Engina (& ECT} ECU
[Tesminal M-REL) Battery
RSB No.2
EFI
Engine {& ECT) ECU
R/B EFI Main ——rr—
Mo.2 Relay
Faz] 3
=
@ o
2 [w12 Sub-Dxygen
N 6 o SO LN, 71
sy B-R kR L BA-W, ol HT
2 22
1 5 . 61| ox
BR IER’: BR BR “r} e H W ; CI;\EJ-
w v ooy 1 12 ED1
v AL (WA iE-I
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Circuit Inspection

INSPECTION PROCEDURE

1 |check voltage between terminal HT of engine (&ECT) ECU connector and body ground.

|:f-":: |{:IH

' 1G ON

BEBESS
LIE

Bl 1 Connect the Check Harness A. (See page TR-34).
2. Turn ignition switch on.

Measure voltage between terminal HT of engine (&
ECT) ECU connector and body ground.

Voltage: 10-14V

NG OK >Go to step [4].
"

2 |Check sub-oxygen sensor heater.

FiEa33

& Disconnect sub-oxygen sensor connector.
(See page FI-78).

Measure resistance between terminals 1 and 2 of
sub-oxygen sensor connector.

Resistance: 5.1 - 6.3 Q 20°C (68°F)

NG > Replace sub-oxygen sensor.
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3

ECU (See page IN-27).

Check for open and short in harness and connector between EFI main relay and engine (& ECT)

OK

—

|Check and replace engine (& ECT) ECU.

NG > Repair or replace harness or connector.

i

Check voltage between terminal HT of engine (& ECT) ECU connector and body ground.

FIBEE

Check Harmess A

I Warm up engine to normal operating temperature.

Measure voltage between terminal HT of engine (&

idling and racing at 3,500 rpm.

ECT) ECU connector and body ground, when engine is

——— 1
T oliage
Idlimg aw
Racing at 3.500 rpm

)

Replace sub-oxygen sensor.*

*: In this case, oxygen sensor can be deteriorated.

|Check and replace engine (& ECT) ECU.
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Diag. Code 31

Air Flow Meter Circuit

— CIRCUIT DESCRIPTION

As shown in the figure at right, when a pillar (Vortex
generating body) is placed in the path of a uniform flow,
vortices called Karman-Vortex are generated down-
stream of the object. Using this principle, a vortex gen-
erator is placed inside the air flow meter. By measuring
the frequency of the vortices generated, the ECU can
determine the volume of air flowing through the air flow
meter. The vortices are detected by their exerting pres-
sure on thin metal foil (mirror) surfaces and a light emit-
ting element and light receptor (LED and photo transis-
tor) positioned opposite the mirror which senses the
vibrations in the mirror optically. The ECU uses these
signals mainly for calculation of the basic injection vol-
ume and the basic ignition advance angle.

Lumincus Dinda

Air Fm | =

Karman-Vores

1 "‘-""_'.-#:.:J'a

D _9_-
L ) __.-\- U‘_J _--\H."'\-\_EI-_\--H."\--_@

Karman-Vortex
FHB

R SR " |

il

(2) No air-flow meter signal to ECU for
2 sec. when engine speed is above 300 rpm.
(b) Engine stall.

Frfl_'tﬁ;JrE )
Diracting i)
Vortex Huala Phito
Genarating Transistor
G Object
Code No. Diagnostic Code Detecting Condition Trouble Area
31 All conditions below are detected. ® Open or short in air flow meter ci-

ruit
e Air flow meter
e ECU

If the ECU records diagnostic 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.
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TR-83

NIACNINCTIA NUADT

When diag. code 31 is displayed,
Check and replace ECU.

o] 4
Check voltage of terminal KS. i e
! NG
Check for open and short in harness and NG
connector between air flow meter and ECU.
! oK
. NG
Check voltage terminal KS of ECU. —— -
0K
1
. (] 4
M Check voltage of air flow meter power source. ————=
NG
1
Check and replace ECU.

WIRING DIAGRAM

Engina (& ECT) ECL

connector.

Repair or replace harness or

Check and replace ECU.

Replace air flow meter.

Y

W
Air Flowr Matar 5

M

i 4 L-R T Ak
L5

3 ¥-G —={ K5
5 ]

! BR BR o) 1

FGdsa
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INSPECTION PROCEDURE

connector

1; Check voltage between terminasl KS and E1 of engine (& ECT) SCU

EEBESS
 Fiesa

CETA Check Harness &

n Connect the Check Harness A.
(See page TR-34)

LC] Measure voltage between terminals KS and E1 of
engine (& ECT) ECU connector while engine is
cranked.

3 Voltage: 20-40V

(Neither 0 V nor 5 V)

K5 signal wavelform

1 v/ DIV.

o mll =
i -+ | L 'r

S

FIGEI T

10 m sec/ Division (Idling)

Reference | INSPECTION USING OSCILLOSCOPE

(] During cranking or idling, measure between termi-
nals KS and E1 of engine (& ECT) ECU.

HINT: The correct waveform appears as shown in the
illustration on the left, with rectangle waves.

(e

oK " when diag. code 31 is displayed, check

;’I and replace engine (& ECT) ECU.

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

(&ECT) ECU and air flow meter (See page IN-27).

\
NG {} Repair or replace harness or connector.
L
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TR-85

3”‘ Disconnect air flow meter conector and check voltage vetween
terminals KS and E1 of engine (& ECT) ECU connector.

Chack Harness A

. ON
| )1G ON

BEEAE]
FIHEL2

ﬂ (1) Disconnect the air flow meter connector.
(2) Turn ignition switch on.

B Measure voltage between terminals KS and E1 of
engine (& ECT) ECU connector.

E@ \Voltage: 4-6V

0K

""1.‘_‘-_._,.'-".

!
NG )Checkandreplaceengine(&ECT)ECU.

4

Disconnect air flow meter connector and check voltage between ter-
minals VC and E1 of engine (& ECT) ECU connector.

—.. ON

£ Chack Harness &
\& /16 ON

ECU

BESHED
FIESOE

Bl (1) Disconnect the air flow meter connector.
(2) Turn ignition switch on.

B Measure voltage between terminals VC and E1 of
engine (& ECT) ECU connector.

Ed \oltage: 4-6V

!
OK ) |Replaceairflowmeter.

Checkandreplaceengine(&ECT)ECU.
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Diag. Code 35

High Altitude Compensator Sensor
(HAC Sensor) Circuit

— CIRCUIT DESCRIPTION

The HAC sensor is built into the ECU. This is a semiconductor pressure sensor with properties which
cause its electrical resistance to change when stress is applied to the sensor’s crystal (silicon) (piezo-
electric effect). This sensor is used to detect the atmospheric (absolute) pressure and outputs corre-
sponding electrical signals. Fluctuations in the air pressure cause changes in the intake air density,
which can cause deviations in the air-fuel ratio. The signals from HAC sensor are used to make correc-
tions for these fluctuations. If the ECU records diagnostic code "35”, the fail safe function operates and
the atmospheric pressure is set at a constant 101.3 kPa (760 mmHg, 29.92 in.Hg).

Code No.

Diagnostic Code Detecting Condition Trouble Area

35

0.5 sec. or more.

Open or short in HAC sensor circuit for

ECU

— DIAGNOSTIC CHART

1 | Are there any other codes (besides Code 16) .
being output?

YES )
-1 (G0 to relevant diag. code chart.

MO

Replace engine (& ECT) ECU.
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Diag. Code 41, 47 (Sub-) 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 IDL contacts

in the throttle position sensor are on, so the voltage at

the terminal IDL of the ECU become 0 V. At this time,

a voltage of approximately 0.7 V is applied to the termi-

nal VTA of the ECU. When the throttle valve is opened, Theottle Position Engine (& ECT) ECU
the IDL contacts go off and thus the power source volt-  ggranr TR )
age of approximately 12 V in the ECU is applied to the ] vel
terminal IDL of the ECU. The voltage applied to the ter- : o
minal VTA of the ECU increases in proportion to the . NTA w 12V
opening angle of the throttle valve and becomes / oLl ¥
approximately 3.5-5.0 V when the throttle valve is fully -
opened. The ECU judges the vehicle driving conditions -
from these signals input from the terminals VTA and
IDL, and uses them as one of the conditions for decid- |
ing the air-fuel ratio correction, power increase correc- Fream

tion and fuel-cut control etc. The sub-throttle position

sensor is built and operates in the same way as the

main throttle position sensor. This sensor is used for

traction control. The sub-throttle valve is opened and

closed by the sub-throttle actuator according to sig-

nals from the TRAC ECU to control the engine output.

F 3

EZ

Code No. Diagnostic Code Detecting Condition Trouble Area
(1) Open or short in throttle position sensor ® Open or short in throttle position sensor cir-
circuit (VTAL) for 0.5 sec. or more. cuit.
41
(2) IDL1 contact is ON and VTAL output e Throttle position sensor
exceeds 1.5 V for 0.5 sec. or more. e ECU
(1) Open or short in sub-throttle position e Open or short in sub-throttle position sen-
sensor circuit (VTA2) for 0.5 sec. or more. sor circult.
47
(2) IDL2 contact is ON and VTA2 output ® Sub-throttle position sensor
exceeds 1.5 V for 0.5 sec. or more. e ECU

HINT:

Diag. code 41 is for the throttle position sensor circuit.

Diag. code 47 is for the sub-throttle position sensor circuit.

* When the connector for the (sub-) throttle position sensor is disconnected, diagnostic code 41 or
47 is not displayed. Diagnostic code 41 or 47 is displayed only when there is an open or short in the
VTA signal circuit of the (sub-) throttle position sensor.

» Signals from the (sub-) throttle position sensor are also input to the TRAC ECU, So when a
malfunction occurs on the TRAC side, code 41 or 47 may be displayed.
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— DIAGNOSTIC CHART
HINT:

sub-throttle position sensor circuit.

*  WIRING DIAGRAM

.
1 Check voltage of throttle position sensor.

Ok

» If diag. code 41 is displayed, check throttle position sensor circuit; if diag. code 47 is displayed, check

» If diag. codes "22” (water temperature sensor circuit), "24” (intake air temperature sensor circuit) and
"41” (throttle position sensor circuit) are output simultaneously, E2 (sensor ground) may be open.

« |f diaa. code 41 is displaved. check throttle position sensor circuit: if diaa. code 47 is displaved. check

Check for momentary interrup-

MG

-

2 Check operation for throttle position sensor.

NG

tion (See pageTR-27).

Adjust or replace throttle position

iI:Z:IP-’.
LI

ECU.

Check for open and short in harness and con-
'3 nector between throttle position sensor and

oK
1

Check and replace ECU.

Throttle Position Sensor

MG

Sensor.

Repair or replace harness or con-
nector.

Engine {& ECT) ECU

4 N4 LR

3 ¥

]2 R

T | 1 BR

. s
Sub-Throttle Position Sensor

¢ N a L-R
3 ¥-L
‘/i'—\ 5 -8

T 1 BR
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INSPECTION PROCEDURE

HINT:

. If diag. code 41 is displayed, check throttle position sensor circuit. If diag. code 47 is displayed, check
sub-throttle position sensor circuit.

. If diag. codes "22” (water temperature sensor circuit), "24” (intake air temperature sensor circuit) and "41”
(throttle position sensor circuit) are output simultaneously, E2 (sensor ground) may be open.

& . Check voltage between terminals VTAL, 2, IDL1, 2 and E2 of engine
. (&ECT) ECU connector.

B (1) Connect the Check Harness A.
(See page TR-34).
(2) Turn ignition swithc on.
(3) For sub-throttle position sensor, remobe intake

air duct and disconnect sub-throttle valve step
motor connecto.

[ ¢ Measure Voltage between terminals VTA1L, 2, IDL1, 2

Check Hamess & and E2 of engien (& ECT) ECU connector when the
;-"x.':"” cu (sub-) throttl_e_ vlave is opened gradually from the
I{:-f’_:. IG OM closed condition.
£3 \ Tarminal -
WTAT, 2 oL, 2
Thrattle Vahe
Fully Closad 01 =10V Balow 1.0V
Fully Open 3-BV 10-14V

EE The voltage should increase steadily in proportion to
the throttle vlalve opening angle.

EX 1DLT 1DL2

BEGERS FIEEOT I
0K ‘-5} Checkformomentaryinterruption
@ / (Seepage TR-27)).

Gotostep(2).
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2 |Check (sub-) throttle position sensor.

I 1. Remove intake air duct.

2. Disconnect (sub-) throttle position sensor connec-
tor.

Measure resistance between terminals 3, 2 and 1 of
(sub-) throttle position sensor connector when the
throttle valve is opened gradually from the closed condi-
tion.

Thratile
Pasetron

h_"" Tarrnina
3=1 Z2=-1
Throttbe Valkve \
Le=s than
Fulty Closed O — 08 ki 0.5 kD
Fully Open 28 - B0 K | 1ML or higher

Resistance between terminals 3 and1 should increase
gradually in accordance with the throttle valve opening
angle.

Sub-Theotthe

OK \ NG ) Adjust or replace (sub-) throttle position sensor (See
page FI-46).

3 Check for open and short in harness and connector between engine (& ECT) ECU and (sub-)
throttle position sensor (See page  IN-27).

OK NG > Repair or replace harness or connector.
v

Check and replace engine (& ECT) ECU. |
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Diag. Code 42 | Vehicle Speed Sensor Signal Circuit

— CIRCUIT DESCRIPTION

The No. 1 speed sensor outputs a 4-pulse signal for every revolution of the rotor shaft, which is rotated by the
transmission output shaft via the driven gear. After this signal is converted into a more precise rectangular wave-
form by the waveform shaping, circuit inside the combination meter, it is then transmitted to the engine (& ECT)
ECU. The ECU determines the vehicle speed based on the frequency of these pulse signals.

No. 1 Spead 4 .
Sensor - paslse 4-pulsa

) vl

Combination

Transaxie Mater ECM
Mo, 1 Spead Sensor
FIFRT T ARLL
Code No. Diagnostic Code Detecting Condition Trouble Area
For ECT

All conditions below are detected continuously for 8
sec. or more.

(a) Vehicle speed signal: 0 km/h (mph)
(b) Engine speed: 2,800 rpm or more
(c) Neutral position switch (NSW): OFF
(d) Stop light switch: OFF

eCombination meter
42 For M/T

*No.1 speed sensor

*Open or short in No.1 speed sensor circuit.

All conditions below are detected continuously for 8 «ECM

sec. or more.
(a) Vehicle speed signal: 0 km/h (mph)
(b) Engine speed: Between 2,350 rpm and 5,000
rpm
(c) Coolant temp.: 80°C (176°F) or more
(d) Load driving

HINT: In test mode, diag. trouble code 42 is output when vehicle speed is 5 km/h (3 mph) or below.
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TR-93

DIAGNOSTIC CHART

WIRING DIAGRAM

E{ﬂ.‘ﬁ“ Steering Engine (& ECT) ECU
Combination [ Ve ]
Meter a
2y G2« y-s o [ ) =

\, EV

Cruise Contral ECU

FEdib

1 -, 4 Co . NG Check speedometer circuit.
Check operation of speedometer. (See page BE-131)
0K
| MG oo
Hz Check voltage of terminal SP1. -| ! Check speedomter circuit.
| 1 (See page BE-131).
0K
Check and replace ECU.
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Circuit Inspection

INSPECTION PROCEDURE

1 |[check operation of speedometer.

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

m] The No. 1 speed sensor is operating normally if the speedometer display is normal.

OK NG >
v

Check speedometer circuit. See combination meter trou-
bleshooting on page BE-131.

2 |Check voltage between terminal SP1 of engine (& ECT) ECU connector and body ground.

Check Harnass A

BLBEE]
R

[ P_JS
2,

3.
4.

5.

Shift the shift lever to N position or neutral.
Jack up a rear wheel on one side.
Connect the Check Harness A. (See page TR-34)

Disconnect power sterring ECU connector and
cruise control ECU connector.

Turn ignition switch on.

Measure voltage between terminal SP1 of engine (&
ECT) ECU connector and body ground when the wheel
is turned slowly.

Voltage is generated intermittently.

4~ BY|—

i

.

gl

Tum the wheel
AITEDS

|Check and replace engine (& ECT) ECU.

Check speedometer circuit. See combination meter trou-
bleshooting on page BE-131.
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Diag. Code 43 | Starter Signal Circuit

— 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 voltage is applied
to terminal STA of the ECU. The starter signal is mainly used to increase the fuel injection volume for the starting
injection control and after-start injection control.

DTC No. DTC Detecting Condition Trouble Area
*Open or short in starter signal circuit.

) *Open or short in ignition switch or starter
43 No starter signal to ECU. .
relay circuit.
*ECU
— 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 TR-39 .

Check for the test mode. - Proceeq to next circuit |nspect|on shown
on matrix chart (See page TR-39).
NG
1
. i | Check for open in harness and connector NG Repair or replace harness or
ﬁ between ECU and relay. connector.
QK

Check and replace ECU.

WIRING DIAGRAM

Engine (& ECT) ECU

Sy
BB Mo 2
W B B B T7| STA
Battary 2 *H“'@_}" T @ ==
B 3 % f
lgnithon B-W B-W 3 2 B : B I:l“:‘ o L-O
Switch 2] E A1 1 2 . o E1
(For ECT)  Neutral 12]8 Starter Relay
Stant Eejts
o
B-W 1] 3 j1 |
[For MAT) T Theft Detarrant and
Start Door Lock ECU Srartes
Switch @16
=
Y —
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INSPECTION PROCEDURE

T cCheckoutput condition of diag. code 43

n Setting the test mode.
6. Turn ignition switch OFF. '
7. Connect terminals TE2 and E1 of TDCL.
8. Turn ignition switch ON.

e ———— (Don't start the engine)
A g, RS T, 9. Connect terminals TE1 and E1 of TDCL.
£ Tu ) ' v = -"":. v
f R 4 ey "“: - __‘;:"’-' B Check if code “43” is output by the “CHECK” en-
t \a o e gine warning light.
=
——
E@ Code “43"is output.
-
l:I.'II_-HI"E'Ei{ | & Start the engine.

Check if the code “43” disappear.

E3 Code “43" is not output.

Fai - . —
% Proceed to next circuit inspection shown on
oK ) "

/ matrix chart (See page TR-39).

! 2 | Check for oEen in harness and connector between engine (& ECT) ECU.
| and starter relay (See page IN-27)

\
NG / Repair or replace harness or connector.

Check and replace engine (& ECT) ECU.
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ENGINE TROUBLESHOOTING

Circuit Inspection

Diag. Code 52, 53, 55

Knock Sensor Circuit

— CIRCUIT DESCRIPTION

Knock sensors are fitted one each to the front and rear of the left side of the cylinder block to detect engine
knocking. This sensor contains a piezoelectric 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 re-
tarded to suppress it.

DTC No. DTC Detecting Condition Trouble Area

No No. 1 knock sensor signal to ECU for 4 crank revolu- | *Open or short in No. 1 knock sensor circuit.
52 tions with engine speed between1,600 rpm ~ 5,200 | eNo. 1 knock sensor (looseness)

rom *ECU
53 Engine control computer (for knock control) malfunc- ECU

tion at engine speed between 650 rpm and 5,200 rpm.

No No. 2 knock sensor signal to ECM for 4 crank revo- | *Open or short in No. 2 knock sensor circuit.
55 lutions with engine speed between1,600 rpm ~ 5,200 | <No. 2 knock sensor (looseness)

rom. *ECU

If the ECU detects the above diagnosis conditions, it operates the fail safe function in which the corrective retard
angle value is set to the maximum value.
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CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.

(&) To simulate diag. trouble code detecting condition after diag. trouble code is recorded.

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

Malfunction: Open or Short in Knock Sensor

{rpem} &

6,000 NP —frmeemimee e e s e

A FE
1
ldling =decnang _-IE{.I_I I
13 s/w OFF | - —
3 man {Tima}

Fid6!

11 Start the engine and warm up.

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

@ With the A/C ON, perform quick racing (5,000 rpm) three times.
(Rapidly depress the accelerator pedal and suddenly release it.)

HINT: If a malfunction exists, the "CHECK” engine warning light will light up when
sudden racing is performed.

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

Circuit Inspection

DIAGNOSTIC CHART

HINT: If diag. code 52 is displayed, check No. 1 knock sensor (for front side) circuit.
If diag. code 55 is displayed, check No. 2 knock sensor (for rear side) circuit.
If diag. code 53 is displayed, replace engine (& ECT) ECU.

1 | Check no continuity of knock sensor circuit.

WO

‘Check and replace ECU.

| OK
Mz
MG
2 - Check knock sensor. —— =1 Replace knock sensor.
Ok
3 Check for open and short in harness and NG _| Repair or replace harness or
connector between knock sensor and ECU. connector.
0K
|
4 | Does malfunction disappear when a good YES o
| knock sensor is installed? Replace knock sensor.

WIRING DIAGRAM

Mo 1 Knock Sensor

[Frant sde)

Engine (& ECT) ECL

SR

Mo. 2 Knock Sensor

{Rear side)

[

i

50
@ ENK1 —

E1

=rr-{[l

(m

44
( m‘%i—u_

E1

:
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INSPECTION PROCEDURE

§ ,r,; Check continuity between terminals KNK1, KNK2 of engine (& ECT) ECU
- " connector and body ground.

(See page TR-34).

‘ | P ] (1) Connect the Check Harness A.
(2) Disconnect the engine (& ECT) ECU.

OFF Check Harness A

|H Measure resistance between terminals KNKI1,
KNK2 of engine (&ECT) ECU connector and body
ground.

IH Resistance: 1M Q or higher

.f'. 43
12- | Check knock sensor.

| Bl Disconnect knock sensor connector.

iﬂ Measure resistance between the knock sensor
terminal and body.

E@ Resistance: 1M Q or higher

T
b

[ Feg30 S
NG ) Replace knock sensor (See page FI-70).
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3 Check for open and short in harness and connector between engine (& ECT) ECU
and knock sensor (See page IN-27).

N

\
NG ,HP Repair or replace harness or connector.

¥ . . _
4 | Does malfunction disappear when a good knock sensor is installed.

]

| ﬂ
i ND\ | YES / Replace knock sensor (See page FI-70).

I Check and replace engine (& ECT) ECU.

Reference INSPECTION USING OSCILLOSCOPE

*  With the engine racing (4,000 rpm) measure
between terminals KNK1, KNK2 of engine (&
ECT) ECU and body ground.

HINT: The correct waveform appears as
shown in the illustration on the left.

KME signal wavelorm

05 VDIV.

v

5m sac/ Division

0.5 W/ 0

- . . Spread the time on the horizontal axis, and
- confirm that period of the wave is 123 sec.
(Normal mode vibration frequency of knock
f sensor: 8.1 KHz).
HINT: If normal mode vibration frequency is not 8.1
KHz, the sensor is malfunctioning.

T

100 p sec/ Division

FIGEID
FIBEA D
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Diag. Code 71

EGR System Malfunction (Only for
USA spec.)

CIRCUIT DESCRIPTION

The EGR system is designed to recirculate the exhaust gas properly controlled according to the driv-
ing condition back into the intake air-fuel mixture. It helps to slow down combustion in the cylinder
and thus lower the combustion temperature which, in turn, reduces the amount of NOx emission. The
amount of EGR is regulated by the EGR vacuum modulator according to the engine load.

If even one of the following conditions is ful-
filled, the VSV is turned ON by a signal from
the ECU. This results in atmospheric air act-
ing on the EGR valve, closing the EGR valve
and shutting off the exhaust gas (EGR cut-
OFF).

Coolant temp. below 50°C (122°F)

During deceleration (throttle valve closed)

Light engine load (amount of intake air very

Exhaust Gas _EH-

ITAY
Sliailt).

Engine speed over 5,200 rpm.

Code No. Diagnostic Code Detecting Condition

Trouble Area

min. under conditions (a) and (b).
(2 trip detection logic)*

road).

EGR gas temp. is 70°C (158°F) or below for 1 4

71 (a) Coolant temp.: 63°C (145°F) or more.
(b) EGR operation possible (EX. ECT in 3rd speed
(5th for M/T), A/IC ON, 60 mph (96 km/h), Flat

Open in EGR gas temp. sensor circuit.

Short in VSV circuit for EGR.

EGR hose disconnected, valve stuck.

Clogged EGR gas passage.

ECU

*: See page TR-25.

EGR Vacuum
Modulator
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CIRCUIT DESCRIPTION (Cont'd)
DIAGNOSIS TROUBLE CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern.
(&) To simulate diag. trouble code detecting condition after diag. trouble code is recorded.
(b) To check that the malfunction is corrected when the repair is completed confirming that diag. trouble code

is no longer detected.

Malfunction: Open in EGR gas temp. sensor circuit

{Vehicle speed) |
Dgtaction
25 - 60 mph o
(BB - 98 kmhj—-eeeeaaee : e 1
s @
Idling _1[__....“_
11
IG s/w OFF : -
|3 min, 4 min. (Tima]

FELIH

Disconnect the EFI fuse (15 A) for 10 sec. or more, with IG switch OFF.
Initiate test mode (Connect terminal TE2 and E1 of check connector or TDCL with IG

switch OFF).
‘2! Start the engine and warm up.

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

i@ With the A/C ON and transmission in 5th gear (ECT in 3rd speed) drive at 55 ~ 60 mph
(88 ~ 96 km/h) for 4 min or less.

HINT: If a malfunction exists, the "CHECK” engine warning light 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

DIAGNOSTIC CHART

1"’  Check voltage of VSV for EGR Power
source.

QK

MG

% | Check resistance of VSV for EGR.

MG

|DJ‘-’.
Li

@ Check for open and short in harness and
- | connector between EFI main relay and ECU.

NG

Replace VSV for EGR.

oK

Check and replace EGR.

rq, Check EGR system (See page EC-12).
L

NG

Repair or replace harness or
connector.

oK

LE | Check resistance of EGR gas temp. sensor.

. QK
1

'6:-'3" Check for open in harness and connector
" between EGR gas temp, sensor and ECU.

oK

'Check and replace EGR.

NG

MG

I Repair EGR system.

Replace EGR gas temp. sensor.

Repair or replace harness or
connector.
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Circuit Inspection

TR-107

WIRING DIAGRAM

FiGgae

Battary —=—0-|

Engine (B ECT) ECU
{Terminal M-REL}

RSB No. 2 RSB Mo, 2
1 3 B-Y 2 o A
2 2
L P
[Emif« B-0 7 : 2
B  S— q
EFI Main Relsy

VSV for EGR

3
B-R . B-F 1 2 GR
e E—@_M'T}-\w—

W-B

EGR Gas
Temp. Sensor

Engine (& ECT) ECL

75 EGR

™
EM

o 5V
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INSPECTION PROCEDURE

1 |[check voltage between terminal EGR of ECM connector and body ground.

Bl 1 Connect the Check Harness A. (See page TR-34).

Chack Hamess A 2. Warm up engine to normal operating temperature.

Measure voltage between terminal EGR of engine (&
ECT) ECU connector and body ground.

Voltage:

RBE]

NG OK >Go to step [4].
"

2 Check resistance between terminals of VSV for EGR.

Bl Remove VSV for EGR. (See page EC-13).
Measure resistance between terminals of VSV for EGR.
Resistance: 38.5 - 44.5 Q at 20° C (68° F)

200 F F

OK NG > Replace VSV for EGR.
"

3 Check for open and short in harness and connector between EFI main relay and VSV for EGR,
VSV for EGR and engine (& ECT) ECU. (See page IN-27)

OK NG > Repair or replace harness or connector.
v

Check and replace engine (& ECT) ECU. |
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Check EGR system (See page EC-12).

OK

NG > Repair EGR system.

Check resistance of EGR gas temp. sensor.

EGR Gas Temp, Seasor

I Remove EGR gas temp. sensor.

Measure resistance between terminals of EGR gas
temp. sensor connector.
Resistance: 69 - 89 k Q at 50°C (122°F)
12 - 15 kQ at 100°C (212°F)
2 - 4 kQ at 150°C (302°F)

P3133
OK NG > Replace EGR gas temp. sensor.
v

6

Check for open in harness and connector between EGR gas temp. sensor and engine (& ECT)

OK

"

ECU. (See page IN-27).
NG > Repair or replace harness or connector.

Check and replace engine (& ECT) ECU. |
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Circuit Inspection

Diag. Code 78

Fuel Pump Control Circuit

— CIRCUIT DESCRIPTION

The fuel pump speed is controlled at two steps (high speed, low speed) by the condition of the engine (starting, light load,
heavy load), when the engine starts (STA ON), the engine (& ECT) ECU sends a Hi signal to the fuel pump ECU (FPC termi-

nal).

The fuel pump ECU then outputs Hi voltage (battery voltage) to the fuel pump so that the fuel pump operates at high speed.
After the engine starts, during idling or light loads, the engine (& ECT) ECU outputs a High Low signal to the fuel pump ECU,
the fuel pump ECU outputs Lo battery voltage (about 9V) to the fuel pump and causes the fuel pump to operate at low speed.
If the intake air volume increases (high engine load), the engine (& ECT) ECU sends a Hi signal to the fuel pump ECU and

causes the fuel pump to operate at high speed.

(2 trip detection logic)*

(3) Open or short in diagnostic signal line (DI) of fuel pump
ECU with engine speed 1,000 rpm or less.

(2 trip detection logic)*

DTC No. DTC Detecting Condition Trouble Area
(1) Open or short in fuel pump circuit for 1 sec. or more with en-
gine speed 1,000 rpm or less.
(2 trip detection logic)* *Open or short in fuel pump ECU circuit.
(2) Open in input circuit of fuel pump ECU (FPC) with engine | ¢Fuel pump ECU
78 speed 1,000 rpm or less. *Engine (& ECT) ECU power source circuit.

eFuel pump
*Engine (& ECT) ECU

*: See page TR-25.

Engine (& ECT) ECLU (Tesminal M-REL})

Battery

Fual Pump ECLU

+ B
—

12
Dl
L

FIGGIG

5Y
FPCla.g L m.g . ddp.n.22 FPCE_.-..-,._
s i N{—})i—g{ ESf-w

Engine {& ECT) ECU

2 g 2
Eiﬁk{L} N () e T
=
E1
S
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— DIAGNOSTIC CHART

Check fuel pump operation.

| oK
I'::l

Check for open and short in harness and
connector between check connector and
fuel pump ECU.

NG

0K

M
{ G

Repair or replace harness or connector.

Check voltage of terminal +B of check
connector.

NG

K,
T

Check for open and short in harness and
connector between check connector and
fuel pump.

0K

Check for ECU power source
circuit.

MG

Repair or replace harness or connector.

Repair or replace fuel pump.

Check voltage of terminal FPC.

oK

MG

Check for open and short in harness and
connector between ECU and fuel pump
ECU. ((FPC)

MG

Replace fuel pump ECU.

OK

Check for open and short in harness and
connector between ECU and fuel pump
ECU. (DI)

MG

Repair or replace harness or
connector.

DK

Check and replace ECU.

IRepair or replace harness or
iconnector.
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INSPECTION PROCEDURE

1 |check fuel pump operation.

I 1 Turnignition switch ON.

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

SST 09843-18020

Check that there is pressure in the hose from the fuel
filter.

Fuel pressure can be felt.

OK NG >Go to step [3].
v

Check for open and short in harness and connector between terminals +B - +B, FP <= FP of
the check connector and fuel pump ECU (See page  IN-27).

NG OK >Go to step [5].
"

| Repair or replace harness or connector. |

3 Check voltage of terminal +B of check connector.

I Turn ignition switch ON.

ol Measure voltage between terminal +B of check connec-
tor and body ground.

lﬁmﬁ‘?ﬁl Voltage: 10-14 V

IR

OK NG ) Check for ECU power source circuit (See page ~ TR-120),
and check for open in harness and connector between

terminal +B of check connector and main relay.
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4 Check for open and short in harness and connector between terminal FP of check connector,
fuel pump and body ground (See page IN-27).

NG OK > Repair or replace fuel pump.
—

| Repair or replace harness or connector. |

5 |check voltage between terminals FPC and E of fuel pump ECU connector.

IR 1 Remove the LH quarter trim panel. (See page
. BTA FI-81)
'i, | STAON 2. Disconnect fuel pump ECU connector.
Measure voltage between terminals FPC and E of fuel
pump ECU connector when ignition switch is turned to
start.

Voltage: 4-6V

BEEASY
[

NG OK > Replace fuel pump ECU.
v

6 Check for open in harness and connector between terminal FPC of engine (& ECT) ECU and ter-
minal FPC of fuel pump ECU, terminal E of fuel pump ECU and body ground (See page IN-27).

OK NG > Repair or replace harness or connector.
v

7 Check for open and short in harness and connector between terminal DI of engine (& ECT) ECU
and terminal DI of fuel pump ECU (See page IN-27).

OK NG > Repair or replace harness or connector.
v

Check and replace engine (& ECT) ECU. |
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Diag. Code 51 Switch Condition Signal Circuit

— CIRCUIT DESCRIPTION

Neutral Start Switch Signal*

The ECU uses the signals from the neutral start switch to determine whether the transmission is in
park or neutral, or in some other gear.

Air Conditioner Switch Signal

The ECU uses the output from the air conditioner switch to determine whether or not the air conditioner
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.

Code No. | Diagnostic Code Detecting Condition Trouble Area
(1) 3 sec. or more after engine starts idle | ® Throttle position sensor IDL circuit
switch OFF (IDL1). ® Accelerator pedal and cable
51 (2)* Neutral start switch OFF (NSW). (Shift | ® Neutral start switch circuit
position in "R”, "D”, "2"” or "1” ranges). ® A/C switch circuit
(3) A/C switch ON. e ECU

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

— DIAGNOSTIC CHART

See next page for DIAGNOSTIC CHART
WIRING DIAGRAM

JAB Moo 1 Engiree (& ECT) ECL
. B ) ——
Ignition __B-W AR
Switeh o 1K F———M 11—
Meuwtral 3 "'f 12V
Start @

r

RSB Mo, 2 .
o Jr—1 Switch | 6

15 , 3
SRS e NG R TR W Lo

1
i I i B
E‘ﬁ‘”‘.!r'r' E‘ E.c-h"'-ﬂ I @ -__}

3 ...... _IE
Startar Helay
= 12%
A A0 Control Assembly Starter -T-
=
4 10 ] 34
M . . . Ty -
CCRD-LR frolke L0 sfiin] LR G M-
1 E12Y
Theft Detement
and Door Lock Throttle Position Sensor =
[}
ECL 1oL
15 A2 R G L e
@ f
2 _EBR @515 B2
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TR-115

r— DIAGNOSTIC CHART

connector between A/C control assy. and
ECU.

DK

Check and replace ECU.

NG (NSW)
| Check for input signal. NG (AC) See page TR-118.
0K
-
Proceed to next circuit inspection shown on g
matrix chart (See page TR-39). %)
: - p4
| Check resistance of throttle position sensor Ne Adjust or replace throttle position
B A ' sensor (See page FI-46).
QK
Check and repair harness or connector
between sensor and ECU.
| 0K
| Check input circuit of A/C. - Check and replace A/C control
assembly.
| NG
1
Check for open and short in harness and MG

Repair or replace harness or
connector.




TR-116

ENGINE TROUBLESHOOTING -  Circuit Inspection

INSPECTION PROCEDURE

1 |check output condition of diag. trouble code 51.

Setting the test mode.
1. Turn ignition switch OFF.

2. Connect terminals TE2 and E1 of TDCL.

3. Turnignition switch ON.

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

4. Connect terminals TE1 and E1 of TDCL.

Proceed to next circuit inspection shown on
matrix chart (See page TR-39).

T e
P o .
i 5t Tewrs ‘;:va::ﬁ%\ [l Check if code “51” is output by the "CHECK” engine warning
A A K C
R g light.
r & 4 = £ = = T — Condition Code
. Park s Meutral Position | P or N position MNaormal®
':.‘; | Switch (PNF} R.D.2 or L position 51+
K Accalerator pada Mormal®
Throttle Position einaged
Sansor (IDLT) Accelerator peda 51
depressed
AT BW ON &1
ASC Bwitch {80C)
AL COSW OFF Marmmad
*. Before the STA signal is input (ST is not ON), diagnostic
trouble code 43 is also output.
FBd1] Diag. trouble code 42 is output with vehicle speed 5 km/h
(3 mph) or below.
OK NG IDL1...Go to step PNP...Go to page TR-118
A/C...Go to step

2 | Check throttle position sensor.

Check and repair harness or connector between engine
(& ECT) ECU and throttle position sensor.

Theattle Bl Disconnect throttle position sensor connector.
Position Measure resistance between terminals 2 and 1 of throttle
position sensor connector.
Theattle Valve Resistance
Fully clesed Less than 0.5 k()
e Opanad 1 WAL or higher
OK NG ) Adjust or replace throttle position sensor
(See page FI-46).
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3 Disconnect A/C control assembly connector, check voltage between terminal MGC of A/C
control assembly connector and body ground.
Il 1. Remove air conditioning control assembly.
--.?N ; A/C Control Assembly 2. Disconnect air conditioning control assembly
'-x-::_/? JIGON connector.
3. Turn ignition switch on.

Measure voltage between terminal MGC of air condi-
tioning control assembly connector and body ground.

Voltage: 10 - 14 V

BESHED
ACTAE

NG OK > Check and replace A/C control assembly.
v

4 Check for open and short in harness and connector between engine (& ECT) ECU and A/C
control assembly (See page IN-27).

OK NG > Repair or replace harness or connector.
v

Check and replace engine (& ECT) ECU. |
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Circuit Inspection

Neutral Start Switch Circuit (Only vehicles with ECT.)

— ClI

RCUIT DESCRIPTION

The neutral start switch goes on when the shift lever is in the N or P shift position. When it goes on
the terminal NSW of the ECU 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
neutral start switch goes off, so the voltage of ECU terminal NSW becomes battery voltage, the volt-
age of the ECU internal power source.
If the shift lever is moved from the N range to the D range, this signal is used for air-fuel ratio correction
and for idle speed control (estimated control), etc.
When the neutral start switch is off, code "51” is output in the test mode diagnosis. (This is not abnormal.)

DIAGNOSTIC CHART

HINT: This diagnosis chart is based on premise that the engine is cranked normally. If the engine is

not cranked, proceed to the matrix chart of problem symptoms on page TR-39.

1 Check output condition of diag. code 51. — - |
0K —_ =
[} [}
. . o o
Proceed to next inspection shown on S
matrix chart (See pate TR-39). ol o)
z | z
Check for open in harness and connector oK
2 between neutral start switch and ECU. Check and replace ECU.
MG
Repair or replace harness or connector.
| Check neutral start ;WitCh ”Fi__ ;
3 (See page AT-08 ). ——| Replace neutral start switch.
oK
1
Check and replace ECU.
JSB No, 1 6
Ignition  B-W lew Engine (& ECT) ECU
WIRING DIAGRAM  !gnitien__g-wig W, £
12v
Thieft Durtarrent
and Door Lock ECU /8 No. 2
1630l LDysfig} L0 ' —e
= Meuiral
= Battery W Start
Switch
N Starter Relay
T R —

Starter




TR-119
ENGINE TROUBLESHOOTING -  Circuit Inspection

INSPECTION PROCEDURE

1 |[check output condition of diag. trouble code 51.

Il 1. Connectterminals TE2 and E1 of TDCL.
2. Turn ignition switch on.
3. Crank the engine.

— ™ 4. Connect terminals TE1 and E1 of TDCL.
f’f A ' ,“;.:-%:: Y Check if diagnostic code “51” is output when the shift
th\; '-_;,.-#-” R e a-r"_nfl, lever is in the P and D shift positions.
“L j— L} k - e T 1
= "Result |
esu Ehlh H'E‘ﬁil.lh
\ %E Position oK NG Type | | NG Type Ii
¢ g Mormal Coda|  Code 51 Normal Code
D" Code 51 Code 51 | Normal Code

Go to step [2].

Go to step [3].

Proceed to next circuit inspection shown on
matrix chart (See page TR-39).

2 Check for open in harness and connector between engine (& ECT) ECU and park/neutral
position switch (See page IN-27).

NG OK > Check and replace engine (& ECT) ECU.
v

| Repair or replace harness or connector. |

3 Check park/neutral position switch (See page  AT-96).

Replace neutral start switch.
OK NG
v

Check and replace engine (& ECT) ECU. |
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Circuit Inspection

ECU Power Source Circuit

— CIRCUIT DESCRIPTION

When the ignition switch is turned on, battery voltage

Engine (& ECT) ECU

FIEAZ?

is applied to the terminal IGSW of the ECU, and the £FI ,E.'.,Falin Relay +B
main relay control circuit in the ECU sends a signal to Fuse - +B1
the terminal M-REL of the ECU, switching on the e . M-REL
main relay. This signal causes current to flow to the r—"m‘ |—|
colil, closing the contacts of the main relay and supply-
ing power to the terminals +B and +B1 of the ECU. 4 IGEW
If the ignition switch is turned off, the ECU continues lgrition Main Fela
to switch on the main relay for a maximum of 2 se- Switch Control |
conds for the initial setting of the ISC valve. Circuit
*
| Bamery El)
I L
= l."‘__‘_.-#l
— DIAGNOSTIC CHART
See next page for the DIAGNOSTIC CHART.
WIRING DIAGRAM
Engine (& ECT) ECU
s T
16 Ignition Swiich JAB Mo, 1 :
1 1
W-R_ 11 6_B-0 B-O B-O IGSW
IE1f———— "ﬂ"":'ﬂ'— = —\—M— - Eo B
| sndlie
R/B No. 2 A/B No. 2
Block g';: L Al 2 — BR L 32l g1| |12V
ok 1F| D 3D (D 3O R L)
l P 8 24
| H H - - - —
; BI 5 E_w____s','@ B-0 B-0O @_ﬁg‘l 1-REL
_ EFI Main Ralay
Fuse | £ g2
Block| 13 }E
—— @ 69
_E;'_ BR E1
=
E:'Batlﬁw
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Circuit Inspection

— DIAGNOSTIC CHART

- oK Proceed to next circuit inspection
| Check voltage of ECU power source. e §|_r|l?0\é\/g )on matrix cart (See page
NG
ﬂ—| NG
: Check continuity between terminals E1 and Repair or replace harness or
| 4 body ground. connector.
Ok
1
(5] 4
1 Check voltage of terminal IGSW. — —
NG
: NG I Check for short in all the harness and
o ' Check IGN fuse. components connected to IGN fuse.
H ok
: 1
NG o )
1 Check ignition switch. Replace ignition switch.
(814
Check for open in harness and connector
between battery and ECU.
|
' NG
» Check voltage of terminal M-REL. Check and replace ECU.
0K
T NG Check for short in all the harness
;>._7 Check EFI fuse. — ™| and components connected to the
EFI fuse.
| N
0K
. | Ne
‘5 B | Check EFI main relay. [~ ~| Replace EFI main relay.
.88
0K
Check for open and short in harness and NG | Repair or replace harness or
k$ connector between terminal M-REL and connector.
L‘__ | body ground.
QK

Check and repair harness or connector
between EFI fuse and battery.
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INSPECTION PROCEDURE

1 |check voltage between terminals +B, +B1 and E1 of engine (& ECT) ECU connector.

= ON Bl 1 Connect the Check Harness A. (See page TR-34)
(&) 16 ON - .
e 2. Turn ignition switch on.

Check Harness &

Measure voltage between terminals +B, +B1 and E1
of engine (& ECT) ECU connector.

Voltage: 10 - 14V

NG OK Proceed to next circuit inspection shown on matrix chart
~—— (See page TR-39).

2 Check for open in harness and connector between terminal E1 of engine (& ECT) ECU and
body ground. (See page IN-27).

OK NG > Repair or replace harness or connector.
v

3 Check voltage between terminal IGSW of engine (& ECT) ECU connector and body ground.

& Turn ignition switch on.

[l Measure voltage between terminal IGSW of engine
(& ECT) ECU connector and body ground.

Voltage: 10 - 14V

OGN Chack Harness A

BEBES3
FIEaiE

NG \ OK >Gotostep [6].
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4 Check IGN fuse.

Il Remove IGN fuse from J/B No. 1.
Check continuity of IGN fuse.

Continuity

BEEG T

OK \ NG ) Check for short in all the harness and components con-
nected to IGN fuse (See attached wiring diagram).

5 |check ignition switch.

& Remove under cover and finish panel.

Check continuity between terminals.

W  Terminal

Switch II.II 2 3|4 6 6 | N
position

=
=
o

|0

OK \ NG > Replace ignition switch.

Check and repair harness and connector between
battery and ignition switch, ignition switch and en-
gine (& ECT) ECU.
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6 Check voltage between terminal M-REL of engine (& ECT) ECU connector and body ground.

& Turn ignition switch on.

Check Harness A Measure voltage between terminal M-REL of engine
(& ECT) ECU connector and body ground.

Voltage: 10 - 14V

BE&EES
[T

OK NG > Check and replace engine (& ECT) ECU.
v

7 Check EFI fuse.

Il Remove EFI fuse from R/B No. 2.
A/B No.2 Check continuity of EFI fuse.

fEW@]@'@ B I:I Continuity
@ﬁﬂﬁ‘aﬂaﬁ e

_@HsHEEE

EFI l.uae

EiBE]R

OK NG Check for short in all the harness and components
:] connected to EFI fuse (See attached wiring diagram).
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8 Check EFI main relay.

I Remove EFI main relay.

(2 1) Check continuity between terminals of EFI main relay
] shown below.
\I.L %‘ Termingls 2 and 4 Qipen
. Continuity
Forminais 1 and 3 (Reference value 72 0

1. Apply battery positive voltage between terminals 1

and 3.
2. Check continuity between terminals 2 and 4.
Terminals 2 and 4 Coanlinuity i
SECND
OK NG > Replace EFI main relay.
v
9 Check for open and short in harness and connector between terminal M-REL of engine (& ECT)

ECU and body ground (See page IN-27).

OK NG > Repair or replace harness or connector.
v

Check and repair harness or connector between
EFI fuse and battery.
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Circuit Inspection

Back Up Power Source Circuit

— CIRCUIT DESCRIPTION

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

— DIAGNOSTIC CHART

FiEE

1 Check EF| f | _"'3_ Check for short in all the harness and
ec USe. " components connected to EFI fuse.
| DK
B B
. NG Check and repair harness or connector

2 | Check voltage of terminal BATT. ~ ™| between battery, EFI fuse and ECU.

l 0K

) MG

3 Check operation for the back-up. Check and replace fuse.

J; (14

Proceed to next circuit inspection
shown on matrix chart (See page TR-39).
WIRING DIAGRAM
Engine (& ECT) ECLI
Ty
RSB Mo 2
LI 4 33
W - -
(€ (e () BAT
F
BTI:EH 5 MAIM
=
i |Battery
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TR-127

INSPECTION PROCEDURE

1 Check EFI fuse.

HsB Wo.2

4EEEE
@Hﬂﬂw S
e =EEEE
|

EFI fuse

BEEGEE

Continuity

Il Remove EFI fuse from R/B No. 2
Check continuity of EFI fuse.

OK NG >
~—

Check for short in all the harness and components
connected to EFI fuse (See attached wiring diagram).

2 |Check voltage between terminal BATT of engine (& ECT) ECU connector and body ground.

OFF Chack Hamess A
(% G OFF

\H"\.

Voltage: 10 - 14 V

IR Connect the Check Harness A. (See page TR-34)

Measure voltage between terminal BATT of engine
(& ECT) ECU connector and body ground.

Check and repair harness or connector between engine
(& ECT) ECU and EFI fuse, EFI fuse and battery.

3 Are the diagnostic trouble codes still in the memory when the ignition switch is turned OFF?

YES NO >
"

Proceed to next circuit inspection shown on
matrix chart (See page TR-39).

Check and replace engine (& ECT) ECU.
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Injector Circuit

— CIRCUIT DESCRIPTION

The injectors are provided to the intake manifold. They inject fuel into the cylinders based on the
signals from the engine (& ECT) ECU.

Reference | INSPECTION USING OSCILLOSCOPE

» With the engine idling measure between terminals #10 ~ 60 and EO1 of engine (& ECT) ECU.
HINT: The correct waveform appears as shown in the illustration on the below.

Imgector signal wawetform I_ﬁ"lag.mlh;alinnj

10 VDIV T S - wvo oy F 1
| :_ I ! | _L A — S S— .I_E - , SR

4. Y I
i .- i- — _.! T ._i E ; i [__ 1 _I...._
S NI I 0 RO R |::'I> L | -

il S 1 Y T
i .L.LTL. R e
gwofl L0 b GND |- = SR S
1 i N S I

100 msec. Division | ldliing) 1 mgec. /Division (ldling)

Injaction duration
FagaH FIBSIR

— DIAGNOSTIC CHART

T
1 ICheck voltage of terminals #10 ~ 60. 7

}NG

Check for short in all the harness
1 and components connected to
| AM2 and INJ fuses.

| NG

2 | 1ICheck AM2 and INJ fuses.

[
',l:'_'IH

ICheck for open in harness and connector J
|between ECU and battery.

ICheck continuity between terminals EO1,

;E02 and body ground.

oK

ICheck operation for injectors.

0K

NG

o

Repair or replace harness or
connector.

iICheck and replace ECU.

b — = ma

Replace injector.
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Circuit Inspection

TR-129

WIRING DIAGRAM

lgnition Swi

16
- B-0
11 6

=
=

Fuse
Block ﬁ IN

E]
ol § | awz

-1}

Battary

e

FiEGE3

ich

Injectar

Engine (& ECT) ECU

N
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Circuit Inspection

INSPECTION PROCEDURE

Check voltage between terminals #10

60 of engine (& ECT) ECU and body ground.

al

#1.3&,11150.

IR (2) Connect the Check Harness A. (See page TR-34)

(2) Turn ignition switch on.

Measure voltage between terminals #10 O 60 of engine
(& ECT) ECU and body ground.

Voltage: 10 - 14 V

BEARYD
FRa1S

NG OK >Go to step [31.
"

2 Check AM2 and INK fuses.

HIB Mo, 2

'....,]!]BLIJUU EIUL
@w%ﬁ

o

1

-‘1.\

}

-

/

Fuse Block

AMAZ fuse ML fuse

Fizbx

IRl Remove AM2 and INJ fuses from fuse block.
Check continuity of AM2 of INJ fuses.

Continuity

o]

NG ) Check for short in all the harness and components
connected to AM2 and INJ fuses.

engine (& ECT) ECU and battery.

Check for open in harness and connector between
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(& ECT) ECU connector and body ground (See page  IN-27).

NG B Repair or replace harness or connector.
/
. Check injectors.

. Check for open in harness and connector between terminals E01, E02 of engine

Disconnect injector connector (See page FI-26

Measure resistance of injector.

Resistance: 13.4 - 14.2 Q at 20°C (68°F)

KB Check injection volume of injector
(See page FI-30).

E@ - Injection volume
70 - 88 cc/15 sec. (4.3 -5.4 cuin.)
Difference between each injector:
Less than 9 cc (0.5 cu in.)
L e a k a g e
Fuel drop: One drop or less per minute.

Fiangs
FI2ET3
Flas4m

' S
NG } Replace injector.
L

Check and replace engine (& ECT) ECU.
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Circuit Inspection

ISC Valve Circuit

CIRCUIT DESCRIPTION

The ISC valve is provided on the intake air chamber
and intake air bypassing the throttle valve is directed
to the ISC valve through a passage.

A step motor is built into the ISC valve. It consists of
four coils, the magnetic rotor, valve shaft and valve.
When current flows to the coils due to signals from the
ECU, the rotor turns and moves the valve shaft forward
or backward, changing the clearance between the
valve and the valve seat.

In this way the intake air volume bypassing the throttle
valve is regulated, controlling the engine speed.
There are 125 possible positions to which the valve
can be opened.

Throtfile Body
—_— i —

Walve Shaft

FHG11

Reference

A0 switch OFF = ON
(15C valee opan)

I15C1

20 viDw
- N

I5C2

7

ISC3

I5C4 i 'r: '
. LT
10 msec. / Divigion
&0 switch ON — OFF
{15 valve close)
| 1
15C1

— I
Hm VDIV
ISCE Prace

g
Iscamﬁ. -_—,E t!_.
15C4 H E S

10 msec. S Dhivision

FALIE
AGEIT

INSPECTION USING OSCILLOSCOPE

» With the engine idling measure between
terminals ISC1, ISC2, ISC3, ISC4 and EO1
of engine (& ECT) ECU when A/C switch
ON or OFF.

HINT:

The correct waveform appears as shown in

the illustration on the left.
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DIAGNOSTIC CHART

I NG
1 Check operation for ISC valve. Replace ISC valve.
|
| oK
; WG )
2 Check harness and connector between EFI main Repair or replace harness or connector.
relay, ISC valve and ECU.
|
QK
1
Proceed to next circuit inspection shown on
matrix chart (See page TR-39).
WIRING DIAGRAM
15C Valve Engine {& ECT) ECL
BB No. 2 / )
R/B Mo 2 4 4 3 a5
i 3 % I | _ B-A 51 i I5C1
Battery =" 2 =32 N8 3 TERNE ey Lo T 518 = 4 V-B &
] s o
Engine (& ECT) =~ fiike (D& w2 algz | s3g v 23 EO1
i - BclI5C3
ELLYL} i E EFI Main Relay
M-REL) 34
52 -
1 LG-B @IECE

I5C4

M
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INSPECTION PROCEDURE

1 Check ISC valve.

== 2 e

| B Disconnect ISC valve connector.

Measure resistance between terminals shown

below.
Y |E
‘ Terménal Resistanca
_ B Iéﬂ - 51 . 1D!-!—I'Dli__
N E;l - 53 100 -300
B2 -.EI 10 & - 300
B2 54 ton-300

IE Remove ISC Valve.

KBl (1) Connect the battery positive lead to terminals
B1 and B2, and the negative lead to terminals
S1-S2-S3-S4 in that order.

(2) Connect the battery positive lead to terminals

B1 and B2, and the negative lead to terminals
S4-S3-S2-S1 in that order.

I E@ (1) The valve moves in the closing direction.
(2) The valve moves in the opening direction.

- o

NG ;; Replace ISC valve.

i
L

2 Check for open and short in harness and connector between EFI main
relay and ISC valve, ISC valve and engine (& ECT) ECU (See page IN-27).

NG  Repair or replace harness or connector.

Proceed to next circuit inspection shown on
matrix chart (See page FI-39)
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IACV Control VSV Circuit

CIRCUIT DESCRIPTION

The circuit opens and closes the IACV (Intake Air Control Valve) in response to the engine load in order to in-
crease the intake efficiency (ACIS: Acoustic Control Induction System).

When the engine speed is 4,500 rpm or less and throttle valve opening angle is 30° or more, or engine speed
is 4,500 rpm or more and throttle valve opening angle is 30° or less, the engine (& ECT) ECU turns the VSV
ON and closes the IACV. At all other times, the VSV is OFF, so the IACV is open.

Thrattle Vahee
VaW haCY
oM clased
Vacuurm OFF o
Tank L - pen
Engine Speed
Throttle Valve
) Opening Angla
& =l
_PPP’”_F_FF_
Fan12
MG
1 Check operation of the IACV control VSV. —= = Replace IACV control VSV.
1 —r e —————
CHE
2 Check voltage of IACV control VSV power source Ok Check for vacuum tank
9 P ’ (See page TR-59).
NG
' 3 | Check for open and short in IACV control VSV | NG .
’ circuit. e —={ Repair or replace harness or connector.
al |
QK
Check and replace ECU.
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WIRING DIAGRAM

Engine (& ECT) ECU [Terminal M-REL) Engine (& ECT) ECU
Banery

& R/B No. 2

E VSV (For lnake
Adr Control Valve 45

RAB Moo 2

ACIS

EFI Main

Ralay EH

@
= B-R

|
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Circuit Inspection

INSPECTION PROCEDURE

%ﬁ Check IACV control VSV.

(R IeTeTw]

]
Fiegas
Flpan0
FI2EB%

(1) Remove IACV control VSV.
(2) Disconnect IACV control VSV connector.

(1) Measure resistance between terminals.
(2) Measure resistance between each terminal
and the body.

(1) Resistance: 38.5-44.5 Q at20°C (68°F)
(2) Resistance: 1M Q at 20°C (68°F) or higher

Check operation of EACV control VSV when bat-
tery voltage is applied to the terminals of IACV
control VSV connector or not.

Battery voltage is applied:

The air from pipe E is flowing out through pipe
F.

Battery voltage is applied:

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

!

NG ) Replace IACV control VSV.
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REPAIR INSTRUCTIONS

TR-139

connector and body ground.

g Check voltage between terminal ACIS of engine (& ECT) ECU

DN
(7]
) 16 oN

o Check Harness A

ECU

Bl (1) Connect the Check Harness A.
(See page TR-34)
(2) Turn ignition switch on.

Voltage: 10 - 14 V

Measure voltage between terminal ACIS of en-
gine (& ECT) ECU connector and body ground.

y

OK /] Check for vacuum tank. (See page FI-59)

Check for open and short in harness and connector between EFI main
relay and engine (& ECT) ECU (See page IN-27).

NG :‘ Repair or replace harness or connector.
!

Check and replace engine (& ECT) ECU.
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TE1, TE2 Terminal Circuit

CIRCUIT DESCRIPTION

Terminal TE1 is located in the check connector in the engine compartment and terminals TE1 and TE2 are lo-
cated in the TDCL in the cabin. When these terminals are connected with the E1 terminal, diagnostic codes in
normal mode or test mode can be read from the "CHECK” engine warning light on the combination meter.

DIAGNOSTIC CHART

HINT: If terminals TE1 and TE2 are connected with terminal E1, diagnostic code is not output or test
mode is not activated.
Even though terminal TE1 is not connected with terminal E1, the "CHECK” engine warning light
blinks.
For the above phenomenon, the likely cause is an open or short in the wire harness, or malfunc-
tion inside the ECU.

fe— —mm

QK
1 Check voltage of terminals TE1, TE2. ———— | Check and replace ECU.

WG

SN 1

NG

Repair or replace harness or connector.

2 Check continuity between terminal E1 and body
| ground.

QK

L
Check for open and shaort in harness and NG
3 connector between check connector, TDCL Repair or replace harness or conector.
and ECU.

b
ICJ

Check and replace ECU.

WIRING DIAGRAM

Engine (& ECT) ECL

=

Check Connactor

LG _{%TH
4 12Y

19
{ E‘Irx ”“ G-y C:]Eg [TEZ

TDCL

EI4381
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INSPECTION PROCEDURE

Ih1

Check voltage between terminal ACIS of engine (& ECT) ECU
connector and body ground.

| Il Tumn ignition switch on.
‘ B wveasure voltage between terminals TE1, TE2
3

and E1 of check connector, TDCL.

Voltage: 10 - 14 V

BEBES]
FHART Fl4d12 —_— — —

@ OK | Check and replace engine (& ECT) ECU.

Ev;;.z : Check continuity between terminal E1 of check connector, TDCL and body ground.

!

NG } Repair or replace harness or connector.
¥y
)

"'3; Check for open and short in harness and connector between engine (& ECT) ECU and
s | check connector, TDCL (See page IN-27).
n

"
NG } Repair or replace harness or connector.
/

Check and replace engine (& ECT) ECU.




