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FOREWORD

The TCCS (Toyota Computer-Controiled System) is a system of sensors and actuators
based upon the latest electronic technology, to both control ignition timing and the
amount of fuel injected into the intake manifold as well acting as the "hands and feet” of
the computer keeping it informed of engine operating conditions. And although the
complexity of the TCCS may cause technicians to believe such an engine equipped is
different, Toyota would like to make this point clear; since the TCCS does nothing more
than control the ignition timing and the supply of fuel, the engine is almost the same as
an ordinary engine.

If something does go wrong with an engine equipped with TCCS, the problem should be
clarified whether it originates in the TCCS or in the engine mechanics. In the event the
problem is with the TCCS, the self-diagnosis system of the ECU (Electronic Control Unit)
can quickly identify the problem.

For the above reasons, this manuai explains the most ideal method of troubleshooting and
tells how to carry out the necessary repairs.

Applicable models: 1987 model ST162 series
1987 model SV21 series

The GENERAL INFORMATION section contains the information the technician is
requested to know before carrying out repair and inspection.

For other service specifications and repair procedures of the above models than those
listed in this manual, refer to the following manuals:

Manual Name Pub. No.,
e 1987 Camry New Car Features NCF014U
e 1987 Camry Repair Manual RMO044U
e 1987 Celica Repair Manual RMO42U
e 1987 Camry Electrical Wiring Diagram Manual EWD023U
e 1987 Celica Electrical Wiring Diagram Manual EWDO021U

All information in this manual is based on the latest product information at the time of
publication. However, specifications and procedures are subject to change without no-
tice.

If any discrepancies are noted between this manual and the engine under repair, refer to
the most recent update of the repair manual.

TOYOTA MOTOR CORPORATION

©1987 TOYOTA MOTOR CORPORATION
All rights reserved. This book may not be
reproduced or copied, in whole or in part,
without the written permission of Toyota
Motor Corporation,
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HOW TO USE THIS MANUAL

ARRANGEMENT

This manual is divided into the following sec-
tions.

Basic Engine Inspection Chart

The Basic Engine Inspection Chart is the basic
chart of this manual and is used to determine
whaether or not troubles originate with the TCCS
system. You should begin all troubleshooting at
step of this chart regardless of the symptom.

TCCS Initial Inspection and Symptom
Charts

The TCCS Initial Inspection Chart is used for a
pretest concerning TCCS problems.

The Symptom Charts are to be used only if the
problem has not been corrected even after steps
of the Basic Engine Inspection Chart and the
TCCS Initial Inspection Chart have been com-
pleted.

System or Units Inspection Charts

The Fuel System Chart, etc., are used to deter-
mine whether or not the corresponding systems
or units are operating normally.

These charts should not be used independently of
the Basic Engine Inspection Chart and the TCCS
Initial Inspection Chart since that chart will direct
you to the relevant System or Units Inspection
Chart if this is necessary.

Diagnostic Code Charts

When the diagnostic system outputs a code, the
chart corresponding to that code should be used.
These charts should not be used independently of
the Basic Engine Inspection Chart or the TCCS
Initial Inspection Chart since their use will be in-
dicated as necessary by this chart.

Removal, Installation and Adjustment

This contains directions for the removal, installa-
tion and adjustment of all relevant units, test
gauges, etc.

Again we repeat: Always begin troubleshooting
with step [l of the Basic Engine lnspection
Chart and go to the other charts only if the Basic
Engine Inspection Chart so directs.

The first four of the above-mentioned chars use
the following troubleshooting symbols:

Condition
I3 Procedure
Normal
Note(s)

HOW TO USE THIS MANUAL

Taking Customer’s Report

Find out first from the customer what the problem
seems to be and under what conditions it occurs,
and record this information on the Basic Engine
and TCCS Initial Inspection Check Sheet (in-
cluded at the back of this manual). It goes with-
out saying that you must check to see if the prob-
lem that the customer is complaining about
actually exists, and then correct it.

Basic Engine Inspection

Begin your inspection at Step ] of the Basic
Engine Inspection Chart, and work your way
down the chart a step at a time, checking off each
step on the Check Sheet as you complete it. Il you
come to an instruction direcling you to another
chart, carry out the instructions that appear in that
chart, then. if necessary, return to where you left
off on the Basic Engine Inspection Chart and
continue on.



BASIC ENGINE AND TCCS INITIAL
INSPECTION CHECK SHEET

(NOTE: This check sheet should be copied and the copies used rather than the original.)

CUSTOMER'S NAME MAKE AND MODEL OF AUTO ODOMETER READING

REGISTRATION YEAR HOW OFTEN DOES PROBLEM OCCUR ? | WHEN DID PROBLEM BEGIN 7

CONTINUALLY

/ / ABOUT
INTERMITTENTLY — ( TIMES A DAY) ° DAYS AGO
. OQUTSIDE TEMP. WEATHER FUEL REMAINING | COOLANT
WHEN PROBLEM OCCURS IN TANK TEMP.
Hot, Warm, Cool, Cold : { )c Clear, Cloudy, Raining, Snowing |F, 3/4,1/2,1/4, E ( )yc

CUSTOMER'S COMPLAINT

‘BASIC ENGINE INSPECTION RESULTS (STANDARD)

Ignition tifing °BTDC (10°BTDC w/ check connector T-E1 shorted)

ldle speed rpm (650 rpm)

Throttle linkage good - no good

Alr filter good - no good

Fuel prassurg goed - no good

Spark test good - no good

FD: - Fouted {dry} # #2 #3 4

Spack plug  FW: Fouled (wet)
B: Burnit. OK: Normal

Distributor cap, Rotor, Spark plug cord good - no good

Air feakage present - absent
tSC system good - no good
Compression kg /em? # # # #
{psi, kPa)
Ll #2 #3 #4
Valvg clearanice ~mm {in.} Intake
Exhavst

_TCCS INITIAL INSPECTION RESULTS (STANDARD)

Diagoostic code normal code - code { )
CRANKING RACING IDLING
27-31 27 -3 23-26
Fuel ‘pressure '(‘gs/, °I'(";a) (38 - 44, 265 - 304) | (38 - 44, 265 - 304) [(33 - 37, 226 ~ 265)
i, kP
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After Completion of Repairs
After finishing a repair job, recheck the following:

1. Are all
hooked up?

connectors, houses, etc. firmly

2. Have all sub-wires been removed from their
check connectors?

3. Have all rubber caps been replaced on their

connectors?

Finally, if a particular problem caused a diagnos-
tic code to be output by the ECU, be sure to clear
the ECU’s memory (as explained on p. 4-6), then
recheck to make sure that the memory has been
cleared. Do this by restarting the engine and
checking to make sure that the ECU is outputting
the normal code (see p. 3-2).

NOTE: Outlines of all charts and specifications
have been gathered together and made into a
small booklet, which is included at the back of
this manual.

This booklet may be pulled out and used sepa-
rately, so that once you become accustomed to
working on the TCCS, you can work directly from
it without the necessity of going through every
step of the manual.

NECESSARY TOOLS AND EQUIPMENT

VOLT/OHMMETER
Digital Type

Analog Type

FI0889

NOTE:

Use a circuit tester with a
highimpedance (10kQ/V
minimum).

COMPRESSION GAUGE
SOUND SCOPE

INJECTION MEASURING
TOOL SET (SST 09268-41045)

FUEL PRESSURE GAUGE
(SST 09268-45011)

SERVICE WIRE
For checking injector operation

(SST 09842
-30050)

FI1595

(SST 09842-30060)

Short-circuiting wire

Clip type jumper wire

TP
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SYSTEM DESCRIPTION

FUNCTIONS

By means of the ECU, the TCCS (Toyota Com-
puter-Controlled System) controls the following
functions:

Electronic Fuel Injection (EFI)
An electric fuel pump supplies sufficient fuel, un-
der a constant pressure, to the injectors.
These injectors inject a metered quantity of fuel
into the inlake manifold in accordance with sig-
nals from the ECU.
The ECU recei_\;es signals from various sensors
indicating changing engine operating conditions
such as:

Intake air volume

Intake air temperature

Coolant temperature

Engine APM

Acceleration / deceleration

Exhaust oxygen content

These signals are utilized by the ECU to determine
the injection duration necessary for an optimum
air-fuel ratio.

Electronic Spark Advance (ESA)

The ECU is programmed with data for oplimum
ignition timing under any and all operating condi-
tions. Using data provided by the sensors that
monitor various engine functions (RPM, intake
air volume, coolant temperature, etc.), the micro-
computer (ECU) sends igniter control signal (ig-
nition signal) to igniter to trigger the spark at
precisely the right instant.

Idle Speed Control {ISC)

The ECU is programmed with target engine speed
values to respond to different engine conditions
(coolant temperature, air conditioner on / off,
etc.). Sensors transmit signals to the ECU, which,
by means of the |SC valve, controls the flow of air
through the throttle valve bypass and adjusts idle
speed to the target value.

Electronic Controlled Transmission (ECT)
[CAMRBRY only]

A serial signal is transmitted to the ECT computer
to prevent up-shifting into overdrive during cold
engine operation.

Diagnostics

The ECU detects any malfunctions or abnor-
malties in the sensor network and lights the
"CHECK ENGINE” warning light on the instru-
ment panel. At the same time, the trouble is iden-
tified and a diagnostic code is recorded by the
ECU.

Fail-Safe Function

In the event of computer malfunction, a backup
circuit will take over to provide minimal drivabil-
ity. Simultaneously, the "CHECK ENGINE” warn-
ing light will come on.



COMPONENTS

Electronic Control Unit (ECU)

The ECU is the “Brains” of the TCCS, [t uses the
following sensors, switches, and signals to keep
itself informed at all times of the current engine
operating condition so that it can control the en-
gine accordingly.

Air Flow Meter

The air flow meter is located directly behind the
air cleaner, and detects the intake air volume. It
converts the intake air readings into a voltage
signal by means of a potentiometer. When the
intake air volume is small, the voltage is high;
when the volume is great, the voltage is close to
zero.

Water Temp. Sensor

The water temp. sensor is located at the water
outlet and detects the temperature of the coolant,
When the temperature of the coolant is low, the
electrical resistance of the water temp. sensor is
high; when the temperature is high, the resistance
is low,

Intake Air Temp. Sensor
The intake air temp. sensor is built into the air
flow meter. When the intake air temperature is
low, the electrical resistance of the intake air
temp. sensor is high; when the temperature is
high, the resistance is low.

Throttle Position Sensor

The throttle position sensor is built into the throt-
tle body. This sensor determines the load on the
engine depending upon the throttle valve open-
ing angle.

Oxygen Sensor

The oxygen sensor is located in the exhaust man-
ifold. It indirectly determines whether the fuel
mixture is rich or lean by detecting the concentra-
tion of oxygen present in the exhaust gas.

Vehicle Speed Sensor

The speed sensor is located inside the speedome-
ter, and outputs four pulsed signals for each revo-
lution of the speedometer cable.

G and Ne Signals [Distributor]

The G and Ne Signals are generated by the timing
rotors and pick-up coils located inside the distrib-
utor. These signals are used by the ECU to detect
the engine speed (RPMs) and crankshaft angle.

Ignition Switch
The ECU uses the signals from the ignition switch
to detect the condition of the engine clanking.

Headlight and Defogger Switch
The ECU uses the signals from the headlight and
defogger switch to detect the electric load.

Air Conditioner Switch

The ECU uses the output from the air conditioner
switch to determine whether or not the air condi-
tioner is operating so that it can increase the
idling speed of the engine if necessary.

Neutral Start Switch

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.
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TCCS SYSTEM DIAGRAM

Filter

Ignition
Switch

Main
Reilay

Fuel
Tank

| || Fuel

Fuel L J Pump

.

4

Circuit

Relay

Opening

Neutral Start Swilch

Ik

—

Check Connector

Vehicle |

Speed
Sensor

Y

i
il

"CHECK ENGINE” Warning Light

H A/C
Compressor
—_—
‘—-OStop Light Switch

Igniter

[ ECU
Distributor L

Headlight Switch

Defogger Switch

Fuel Pulsation Damper

W

e

Fuel
Pressure

Regulator
Injector \
J <

Oxygen
Sensor

Cold Stant Injectorﬁ /

Air
Cleaner
Intake Air

Temp. Sensor
Air Flow Meter
Potentiometer
ISC Valve

! |Throttle Position Sensor

I

Water Temp. Sensor

—Cold Start Injector Time Switch
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DIAGNOSTIC SYSTEM

GENERAL

The ECU contains a built-in self-diagnostic sys-
termn.

The ECU, which constantly monitors all sensors,
light the "CHECK ENGINE” warning light when it
detects a problem in a sensor or its circuitry. At
the same time, the ECU stores the system con-
taining the malfunction in its memory. This infor-
mation is retained in memory after the ignition
switch is turned off, and even after Lhe malfunc-
tion has been corrected. When the vehicle re-
quires service because of a problem in the TCCS
system, the contents of the memory may be
checked to identify the malfunction. After the
problem is repaired, the diagnostic system is
cleared by removing the EFI fuse with the ignition
switch olf,

"CHECK ENGINE" WARNING
LIGHT

The diagnostic system monitors 14 conditions,
including the normal condition, listed in the charl
on page 1-8, 9. Whenever a malfunction is de-
tected in any one of the systems marked with ON
in the “CHECK ENGINE” warning light column,
the ECU lights the "CHECK ENGINE” warning
light to alert the driver that it has detected a mal-
function in the engine. For all of the systems
marked with OFF in the "CHECK ENGINE"” warn-
ing light column, the ECU does not light the
"CHECK ENGINE” warning light when a mal-
function is detected because a malfunction in
those systerns would not cause any major trouble
such as engine stalling.

Alter the malfunction is corrected, the ECU turns
off the "CHECK ENGINE” warning light, but the
ECU memory retains a record of the system that
contained the malfunction.

1)

CHECK

FI0534

DIAGNOSTIC CODES

Diagnostic codes shown below will be displayed
when the prescribed operations are performed.
See the chart on page 3-2 for detailed operation.

NORMAL SYSTEM OPERATION
The light will alternately blink on and off for 0.25
second intervals.

0.29

—te] et

ON

OFF -

0.25 (Seconds)

ATO718

MALFUNCTION CODE INDICATION

In the event of a malfunction, the light will blink.
The first number of code No. will equal the first
digit of a 2-digit diagnostic code, and aftera 1.5
second pause, the 2nd number of code No. will
equal the 2nd digit. If there are two or more
codes, there will be a 2.5 second pause between
each.

After all the codes have been output, there will be
a 4.5 second pause and they will all be repeated.
NOTE: In the event of a number of trouble
codes, indication will begin from the smaller
value and continue to the larger in order.

Code No. 21 Code No. 32 Code No. 21

05 45

=y

oFF WL

2.5 (Seconds)

1.5

One Cycle

F1g524
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Code Number of "CHECK
No “CHECK ENGINE" System Diagnosis Troubla araa ENGINE~
. blinks Woerning Light
ON This appesrs when none of
— _nﬂmm_[mn_o':‘: Normal the other codes (11 thru 51) —_ OFF
are identified.
Flia1
1. 1G switch circuit
. . 2. 1G Switch
Momentary interruption in : .
11 || || ECU (+B) power supply 1o ECU. i m::: ::::; circuit OFF
5. ECU
F11 388
. . 1. Distributor circuit
No Ne, G signsl to ECU with- .
12 || |||| RPM signal in several seconds alter engine :2; gtlz:tne‘:usli;rnal circuit ON
is cranked. 4‘ ECU
£11389 :
No Ne signal to ECU wilthin 1. Distributor circuit
13 RPM signal several seconds after engina 2. Distributor ON
_"'m.m‘ reaches 1,000 rpm. 3. ECU
F11J51
1. Igniter and ignition
14 ” ”"nn Ignition No IGI signal to ECU coil circuit ON
signal 4 ~ B times in succession. 2. Iigniter and ignition coil
FI1400, 3. ECU
When engine speed is above
1,500 rpm and coolant temp. | 1. Oxygen sensor circuit
Oxygen is above 50°C lor over two 2. Oxygen sensor
21 |||| || SeNsor minutes. and also fuel is being| 3. ECU ON
signal injected under a heavy load, & | 4. Fuel system
lean signal is output lor one 5. Ignition system
F11392 second.
N 1. Water temp. sensor
a2 | L | M eme. |Smorstendrin ) e on
sensor signal . 2. Water temp. sensor
{THW). 3 EC
fI8H - ECU
. 1. Intake air temp. sensar
24 ::::ke:e';sor Open or short circuit in inteke circuit OFF
_HJ'LHI'IML sign%l air temp. sansor signal (THA). | 2. Intake air temp. sensor
F18e 3. ECU
Air llow V¢ circuit open or Vs — E2 1. Air flow meter circuit
an |||||| || meter signal shon circuit when idle 2. Air flow meter ON
9 contacts are closed. 3. ECU
F11319%
Air flow V2 circuit open or V¢ - Vs
32 _ﬂﬂfLﬂﬂ_ meter signal | short circuited. Same as Code No. 31 ON
FI'II3_H
[CELICA]
IDL and PSW signals being .
Throttle output simulaneously for 1. ::;:’;'rleci?gj;:"’"
41 N sp:::é?n ?Ev:rr\:lns;]conds. 2. Throttle position OFF
signal Qpen or short circuit in 3 sée&sjor
throttle position sensor )
P— signal.
No SPD signal for several .
_ﬂmuum_ : between 2, rpm and 5, - OFF
sansor signal rpm except when racing the % :(e:lacle speed sansor
Fl1398 engine. )
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Code Number of "CHECK
N "CHECK ENGINE" Systemn Diagnosis Trouble area ENGINE™
o. i . g
blinks Warning Light
1. Main relay circuit
. . 2. Main ralay
No STA signal to ECU until . N
a3 | i Starter engine speed reaches B0O rpm | 3 IG switeh circuit OFF
signal with vehicle not movin (starter)
8- 4. 1G switch
FI13%8 5 Ecu
1. Air con. 5/W circuit
2. Aircon. S/W
3. Neutral stari switch
Air conditioner switch ON, circuit .
st | —JUUIVUL [Swich | idkeswich OFF arshitt | & el SOERICE o o
signal position other than P or N ’ cireuit
range during diagnosis check. 6. Throttle position senser
7. Accelerator pedal and
cable
8. ECU

F11399

NOTE: 1. When 2 or more codes are indicated, the lowest number (code) will appear fist.

NG

All detected diagnostic codes, except for code No. 51, will be retained in memory by the
ECU from the time of detection untif cancelled out.

Once the malfunction has been corrected, the "CHECK ENGINE” warning light on the
instrument panel will go out, but the diagnostic codes, except for code No. b1, will remain
stored in the ECU memory.

For the code numbers that have "OFF” in the"CHECK ENGINE” Warning Light column, the
“CHECK ENGINE™ warning light does not go on if the indicated malfunction occurs.
However, the trouble codes, except for code No. 51, are still stored in the memory of the
ECU.

When there is no code display (the light does not blink), the computer is faulty or open
circuit in terminal T.

if the light stays on, the wire harness is shorted.

If a code not listed on the chart is displayed, then the ECU is faulty.

There is a case where code No. 43 is displayed when the vehicle (engine) is push started.
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GENERAL PRECAUTIONS

1. Before working on the fuel system, disconnect
the cable from negative {-) terminal of the bat-
tery.

NOTE: Any diagnosis code retained by the computer
will be cleared when the battery terminal is removed.
Therefore, if necessary, read the diagnosis code(s) before
removing the battery cable.

2. When working on the fuel system, do not smoke
or work near any fire.

3. Keep gasoline off rubber or leather parts.

INSPECTION PRECAUTIONS

MAINTENANCE PRECAUTIONS
1. INSURE CORRECT ENGINE TUNE-UP

2. PRECAUTIONS WHEN CONNECTING GAUGE

{a) Use the battery as the power source for the timing
light, tachometer, etc.

{b) Connect the tachometer test probe to the service
connector of the distributor.

3. INEVENT OF ENGINE MISFIRE THE FOLLOWING
PRECAUTIONS SHOULD BE TAKEN:

(a) Insure correct drive belt adjustment.

(b) Insure proper connection of the battery terminals,
etc.

(¢) Handle high-tension cords carefully.

(d) AfRer repair work, insure that the ignition coil termi-
nals and all other ignition system lines are recon-
nected securely.

When cleaning the engine compartment, be espe-
cially careful to protect the electrical system from
water.

4. PRECAUTIONS WHEN HANDLING OXYGEN
SENSOR

(a) Do not allow oxygen sensor to drop or hit against an
object.

{b) Do not allow water to come into contact with the
sensor or attempt to cool it.

Service Connector

Tachometer

1G0630

1GO831

F12317




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

The ECU has been designed so that it will not be affected
by outside interference.

However, if your vehicle is equipped with an CB radio
transceiver, etc. (even one with about 10 W output), it
may, at times, have an affect upon ECU operation, espe-
cially if the antenna and feeder are installed nearby.
Therefore, observe the following precautions.

(a) Install the antenna as far as possible from the ECU
located as shown.

(b) Keep the antenna feeder as far away as possible
from the ECU wires - at least 20 cm (7.87 in.) and,
especially, do not wind them together.

(c) Insure that the feeder and antenna are properly ad-
justed.

(d) Do not equip your vehicle with a powerful mobile
radio system.

AIR INDUCTION SYSTEM

1.

2.

Separation of the engine oil level gauge, oil filler cap,
PCV hoses, otc. may cause the engine to run out of tune.

Disconnection, looseness or cranks in the parts of the air
induction system between the air flow meter and cylinder
head will allow air suction and may cause the engine to
run out of tune.

ELECTRONIC CONTROL SYSTEM

1.

Before removing TCCS wiring connectors, terminals,
etc., first disconnect the power by either turning the igni-
tion switch off or disconnecting the battery cables from
the battery terminals.

NOTE: Any diagnosis code retained by the computer
will be cleared when the battery cable is removed.
Therefore, if necessary, read the diagnostic code(s) be-
fore removing the battery cable.

When installing a battery, be especially careful not to
incorrectly connect the positive and negative cables.

Do not permit parts to receive a severe impact during
removal installation. Handle all TCCS parts carefully and,
in particular, the ECU.

Do not be careless during troubleshooting as there are
numerous electroni¢c circuits and even slight terminal
contact ¢an causse further troubles.

Do not open the ECU cover.

F11940)

FIZ319

FI1048
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6.

When inspecting during rainy weather, take care to pre-
vent entry of moisture. Also, when washing the engine
compartment, prevent water from getting on the EFI
parts and wiring connectors.

Parts should be replaced as an assembly.

Sufficient care is required when pulling out and inserting
wiring connectors.

(a) Release the lock and pull out the connector, pulling
on the connector itself.

(b) Fully insert the connector and insure that it is
locked.

When inspecting a connector with a volt/ ohmmeter.

(a) Carefully take out the water-proofing rubber if it is
a water-proof type connector.

(b) Insert the volt/ohmmeter probe into the connector
from the wiring side when checking the continuity,
amperage or voltage.

(c) Do not apply unnecessary force to the terminal.

(d) After checking, install the water-proofing rubber on
the connector securely.

Lock Spring

FIQ92 F1005)

Lock

FIDDS4

FI0Q87 F1O058




FUEL SYSTEM

1.

Before working on the fuel system, disconnect the nega-
tive cable from the battery.

NOTE: Any diagnosis code retained by the computer
will be cleared when the battery cable is removed,
Therafore, if necessary, read the diagnostic code(s) be-
fore removing the battery cable.

When working on the fuel system, do not smoke or work
near any flame.

Keep gasoline off rubber or leather parts.

Use SST for inspection or testing of the injector, cold
start injector or its wiring connector.

SST 09842-30050 and 09842-30060

When disconnecting the connection of the high fuel
pressure line, a large amount of gasoline will come out so
observe the following procedure:

(a) Put a2 container under the connection.
(b) Slowly loosen the connection.

(c) Disconnect the connection.

(d) Plug the connection with a rubber plug.

When connecting the flare nut or union bolt on the high
pressure pipe union, observe the following procedure.

[Union bolt type]

(a) Always use new gaskets.

(b} First tighten the union bolt by hand.

{(c) Then tighten the bolt to the specified torque.
Torque: 300 kg-cm (22 ft-Ib. 29 N'm)

[Flare nut type]

{a) Apply a thin coat of oil to the flare and first tighten
the flare nut by hand.

(b) Then tighten the nut to the specified torque.
Torque: 310 kg-cm (22 ft-1b, 30 N-m)

NOTE: Use g torque wrench with a fulcrum length of
300 mm (11.81 in.).

1-13
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7. Observe the following precautions when removing and O-Ring CORRECT
installing the injectors: o =L -> %
) !
(a) Never reuse the O-ring. 'Tr T RSN
(b) When placing a new O-ring on the injector, take GromrneF Delivery Pipe el
care not to damage it in any way. Injector PEN
(¢) Coat a new O-ring with spindle oil or gasoline be- o e ’
: . . : Fran T WRONG
fore installing - never use engine, gear or brake oil. il »

=
..
8. Install the injector to delivery pipe and cylinder head as

shown in the figure. Delivery Pipe

lnsulator w
Cylinder Head —— —
FI1928

9. Check that there are no fuel leaks after performing any Check Connector
maintenance on the fuel system. FP /MO0 0=

(2) With engine stopped, turn the ignition switch ON.  [+B

(b} Using a service wire, short terminals + B and FP of
the check connector.

F11539

(c) When the fuel return hose is pinched, the pressure
within high pressure line will rise to approx. 4 kg/
cm? (57 psi, 392 kPa). In this state, check to see that
there are no leaks from any parnt of the fuel system.

CAUTION: Always pinch the hose. Avoid bend-
ing as it may causo the hose to crack.

S e




ECU CONNECTORS
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Symbol Terminal Name Symbol Terminal Name Symbol Tarminal Name
"1 "1
Eo1 POWER GROUND ACT A/C AMPLIFIER L1 ECU ECT
THROTTLE POSITION | !
Eo2 POWER GROUND IDL SENSOR L2 ECU ECT
AlR FLOW METER
No. 10 | INJECTOR A/C | A/C MAGNET SWITCH Ve THROTTLE POSITION
SENSOR
No. 20 | INJECTOR IGF IGNITER E2 SENSOR GROUND
STA STARTER SWITCH E2 SENSOR GROUND Vs AIR FLOW METER
Gt IGNITER G = DISTRIBUTOR STP STOP LIGHT SWITCH
VF CHECK CONNECTOR Ox OXYGEN SENSOR THA AlR TEMP. SENSOR
E1 SENSOR GROQUND G DISTRIBUTOR SPD SPEED SENSOR
NEUTRAL START .2PSW
THROTTLE POSITION
NSW SWITCH or SENSOR Batt | BATTERY
VTA
HEADLIGHT and
ISC1 ISC VALVE Ne DISTRIBUTOR ELS DEFOGGER
ISC2 ISC VALVE THW WATER TEMP. SENSOR| +B1 MAIN RELAY
“1
w WARNING LIGHT L3 ECU ECT +B MAIN RELAY
“1
T CHECK CONNECTOR ECT ECU ECT
ECU Terminals
J St J ] — 1_J
€ | N [sTA| ve pusw][isc| w | T [ioL|ier |6 5] 6 Ne ]| L | L | ve| ve [THA|Ban|+ 8
Eoz "2‘3- IG1 | Es ISCa AcT|asc| Ea | Ox oviaTHW] [€cT| L | €n [sTR|SPD|ELS| +8
"1 CAMRY only
"2 PSW: CELICA, VTA: CAMRY
"3 Throttle Position Sensor; CAMRY only F10605)
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SYSTEM LAYOUT -—3s-Fe encINE

Cold Start Injector

Delivery Pipe .
Fuel Pulsation Damper

Fuel Pressure
Regulator )/—\) d Throttle Position Sensor
1 )

I _;:,{_ Idle Speed Control {ISC) Valve
\ =

Injector

Air Flow Meter

Onygen Sensor ) N
Distributor w / Ignition Coil

Cold Start Injector
Time Switch

Water Tamp. Sensor

FiZ340



SYSTEM LAYOUT —ceuca. camry

« (The external appearance shown below is for the CAMRY)

| |
0]

O
O

| ——EFI Main Relay

| ___EFI15A

Igniter [CAMRY]

J/8 No. 2 [CELICA]

Check Connector

Igniter [CELICA]
ECU
Circuit Opening Relay

Ignition switch

Solenoid Resistor
[CELICA]

GAUGE
15 A [CELICA]
7.5 A [CAMRY]-

__EFI15 A

=
E

o ) s |

17/B No. 2 [CAMRY]

1-17

Fuel Pump

Vehicle Speed Sensor

Solenoid Resistor [CAMRY]

—IGN
75 A

J/8 No. 1 F1201
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BASIC ENGINE
INSPECTION CHART

— NOTE

The Basic Engine Inspection Chart is the basic chart of
this manual and is used to determine whether or not trou-
bles originate with the TCCS system.

You should begin all troubleshooting at step [El] of this
chart regardless of the symptom.
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BASIC ENGINE INSPECTION CHART

a
\3/'

®

&

e~
@O

@

2

a3

9

(&

Does engine starl?

NO
YES
Check ignition timing Adjust ignition timing by turning
' NG distributor.
0K
Check idle speed. Adjust.
NG
0K
Check throttle linkage. Repair.
NG
QK
Inspect air filter. Repair or replace.
NG
OK
Check fuel pressure. NG Go to step of this chart.
OK
Check for spark.
OK
NG
Check spark plugs. NG Repair or replace.
OK
Inspect distributor cap, rotor and Go 1o ste of this chart
spark plug cord. 0K P EE '
NG
Repair or replace.
Is air leaking into air intake system? NG Repair.
0K
Check ISC system (P.4-24). NG Repair or replace.
0K
Check compression pressure (P.4-29), NG Repair.
oK
Check valve clearance (P.6-11). NG Adjust.

oK

Go to TCCS Initial Inspection Chart (P.3-2).




OK

P
EQ

Does sngine start?

Check ignition timing.

{a) Engine at normal operating temperature.

{b) Connect the timing light to the engine.

(c) Engine idling.

(d) Using a service wire, short the terminals T — E1
of the check connector.

Check the ignition timing using a timing light.
Ignition timing = 10° BTDC @ idle

Transmission in “N” range.

Further check

—H

-

Unshort the terminals T — E1 of the check connec-
tor.

Check that the ignition timing advances using a
timing light.

Ignition timing = 13 - 22° BTDC @ idle
The timing mark moves in a range between 13°
and 22°.

JTransmission in “N” range.

Go to step [l of this chart.

Adjust ignition timing by turning|
distributor.

E1 g -
T E)’g E“E;U 3 Check Connector
e * . .
H‘-lrh ~
o b R o
- — Service
_ Wire
N e
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BASIC ENGINE INSPECTION CHART

Check idle speed.

(9],

{a) Engine at normal operating temperature.
{b) All accessories switched off.

(c) Air conditioner switched off.

(d) Transmission in "N” range.

(e) Connect the tachometer to the engine.

{f) Race the engine at 2,500 rpm for about 90
seconds.

(g) Using a service wire, short terminals T and E1
of the check connector.

Check the idle speed.

Idle speed = 650 rpm or more (Cooling fan OFF)
Idle is stable.

If the Idle speed is not as specified, adjust the idle
speed by turning the idle speed adjusting screw.

Further check

If the idle speed is not within these values, carry out
either of the belowlisted procedures and then recheck
the idle speed.

Carry out a driving test, including stop-go several
times at a speed above 10 km/h, or start the engine,
idle for 30 seconds and then turn the engine off re-
peatedly. By doing this, idle data will be stored in the
ISC and the idle rpm will be at specified value.

Unshort the terminals T - E1 of the check connec-
tor.

Idle speed = 700 x 50 rpm (Cooling fan OFF)

1G0830
FI1880
EMI270
FI1 988




n Check throttle linkagse.

B (a) Check that the throttle linkage moves
smoothly.
{b) Make sure that the throttle valve both fully
opens and fully closes.

2-5

mspact air filter.

m Repair or replace.

B (a) Visually check the air cleaner to see that it is
not excessively dirty, damaged, or oily.
(b) If necessary, clean the element with com-
pressed air, first throughly blowing it out from
inside, then blowing it off from outside.

n Check fuel pressure.

During engine cranking.

IEl Pinch the fiexible hose running between the fuel
filter and pulsation damper with your fingers and
see if there is any pressure.

Check for spark.

m Go to step of this chart.

(a) Disconnect the spark plug cord.
(b) Using a plug wrench, remove the spark plug.
(c) Connect the spark plug and spark plug cord.
(d) Ground the spark plug ground electrode.
Check the spark while the engine is being
cranked.

To prevent gasoline from being injected from the
injectors during this test, crank the engine for no
more than 1 — 2 seconds at a time.

FI2123
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BASIC ENGINE INSPECTION CHART

—
ECheck spark plugs. Repair or replace. x

Remove the spark plugs.

Bl Check clearance of the spark plug gap, and check
end of the plug for fouling, etc.

Regardless of whether or not a plug seems normal
in other ways, if it is either partially or completely
fouled, air-fuel mixture is probably too rich.

1G0148

Inspect distributor cap, rotor and .
n spark plug cord. Go to step of this chart.

Remove the distributor cap.

{a) Check the distributor cap and rotor for cranks,
carbon tracks, or corroded terminals.

(b) Check the distributor center contact for wear.

(c) Check the cord terminals for corrosion,
breaks, or distortion.

(d) Using a ohmmeter, check that resistance of
the cord does not exceed maximum. Aeplace
the cord as required.

Maximum resistance: 25k per cord

m Repair or replace.

Is air leaking into air intake system?

1F0032

Il Loose or missing engine oil dipstick, oil filler cap,
PCV hose, etc., can allow air to leak into the air
intake system, causing mixture to become too
lean.

No air leaking into air intake system between the
air flow meter and cylinder head.

FI3338

Check ISC system (P4-24). Repair or replace.

Check compression pressure (P.4-29). Repair.

Check valve clearance (P.6-11). Adjust.

Go to TCCS Initial Inspection Chart (P.3-2).

If problem continues even after all 14 teps of Basic Engine Inspection Chart have been com-
pleted, go to TCCS Initial Inspection Charts.




TCCS INITIAL INSPECTION
AND SYMPTOM CHARTS

TCCS INITIAL INSPECTION CHART ................... 3-2
SYMPTOM CHARTS ... ... i 3-4
— NOTE

The TCCS Initial Inspection Chart is used for a pretest of
concerning TCCS problems.

The Symptom Charts are to be used only if the problem
has been corrected even after steps of the Basic Engine
Inspection Chart and the TCCS Initial Inspection Chart
have been completed.
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TCCS INITIAL INSPECTION CHART

come on?

n Does “"CHECK ENGINE” warning light

m Go to Chart 1 (P.4-2).

Battery voltage above 11 volts.

BB Turn the ignition switch to ON. Do not start the
engine.

"CHECK ENGINE” warning light comes on.

-

CHECK

FIOA34

U Go to Chart 2 (P.4-5).

h Is normal code output?

(a) Throttle valve fully closed (throttle position
sensor |IDL contacts closed).

{b) Transmission in P or N range.

{c) Air conditioner OFF.

I (2) Using a service wire, short the terminals T — E1
of the check connector.
(b) Turn the ignition switch to ON. Do not start

the engine.
(c) Count number of times "CHECK ENGINE”
warning light blinks.

The light will alternately blink on and off for 0.25
second intervals.

Check Cognecwr
E1 TR0
H L.
o Service Wire

0.25 Second

[l

NO

OFF

—

0.25 Second

Fi1980
AYONB
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n Check fuel pressure.

m Go to Chert 4 (P.4-11).

{a) Enough fuel in tank.
(b) Hook up the fuel pressure gauge (SST
09268-45011) as explained in page 6-16.

Note fuel pressure under following conditions:

{a) During engine cranking.

(b) When the engine is quickly raced from idle to
5,000 rpm.

(c) When the engine is idling.

(a), (b)Fuel pressure = 2.7 - 3.1 kg/cm?
(38 — 44 psi, 265 — 304 kPa)
(¢) Fuel pressure = 2.3 — 2.6 kg /cm?
(33 - 37 psi, 226 - 265 kPa)

If a fuel pressure gauge is not available, pinch the
flexible hose running between the fuel fiiter and
pulsation damper with your fingers and see if
there is any pressure.

FITATA
Flam

Go to Symptom Charts (P.3-4).

If problem continues even after all 14 steps of the Basic Engine Inspection Chart and all 3 steps
of TCCS Initial Inspection Chart have been completed, go to Symptom Charts.
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SYMPTOM CHARTS

These charls are not to be used until all steps of the Basic Engine Inspection Chart and the TCCS Initial
Inspection Chart have been completed.

Symptom Does not start DiHicult to start Poor idling
Aelerence (page) . No High en- | Low en-
cz;gz';:zln complete | Cold Hot | Ordinary IE‘;‘?T‘K‘ gine idle | gine idle
System combusion speed speed
Di is cod 1.7 12,13, 14] 11, 22, 31| 22, 31 21 11,43 | 22 22,31, 32
iagnosis code -7 |81 32 32 42, 51
Solenoid resistor [4-18 @] O
{njector 4.20 O o O
Fuel Fuel pump 4-11 O 9] O
System | £ el pressure
regulator 4.11 O O O @] @
Fuel filter
Fuel pipe line 4-11 o O O O
Ignition | Ignition coil A
system | Igniter 5-5 o
Circuit opening
4-11 ] O
Electric | relay
source _ 4.2
EF) main relay 4-11 O O O
Cold Cold start injector (4-23 O o 0 0 O
starl .
Cold start injector
system time switch 4.22 O Q O O O
ECU - O O O O O O @ O
Air llow meter 4-11 O O o] O
5-14
. 5-3
Distributor 5.4 C
Water temp. sensor[5-12 @] O O O O @]
Elec- Throttle position |5-16 o
tronic | sensor 5-18
conteal Inteke gir temp
system . .
Y sensor 5-13
Vehicle speed
sensor $-20 © ©
Oxygen sensor 5-8
Neutral start switch|5-22 Q O 0]
Starter switch 5-21 ®)
Air in- | Throttle body - ] 0]
duction
system | ISC velve 4-24 C O @] O O
EGR system 4-26 O Q
Other
A/Cidle-up system| - 0] @]
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Poor idling Poor drivability Engine stall
. After acc-| ARter acc- ;
Rough Hunting Hesita-| Back- | Loss of Erl?glt- Hunt- | Knock- gﬁg:esl‘;’_" eleration | eleration Rl;réng
idle tion fires | power | g ing ing ring dep? gggeaé tel- | gperation
11.12.13 |11, 21 14, 21 | 21 14,21,220 21,31 | 12,13,( 31,32 111, 21, 31| N, 32
14,21, N 22, N, 31,32.4%| 32 21 2
2. M 32
O
Q O @] o} @] o
e} Q Q @] @]
O O O O (8] o]
O o o O O O
O o} O o]
O
@] O 9]
O O
O O
O O O O O O o Q Q Q o] Q
< O &) &) O Q o] @]
Q Q @]
o o} O o o] o)
O o O o o} Q O o] Q
O
O
O
Q Q o
O O O
O O O
Q o] o] o]




SYSTEM OR UNITS
INSPECTION CHARTS

Chart1 — No "CHECK ENGINE” warning

light ... ... . 4-2
Chart 2 — Reading and confirming diagneostic

codes .............. .. .o, 4-5
Chart 3 — Intermittent trouble or problems ... 4-8
Chart4 — Fuslsystem ..............coivvunnnn 4-11
Chart 5 — Injector electrical circuitry ........, 4-18
Chart6 — Injectors ................c.ccovvueinn, 4-20
Chart 7 — Residual fuel pressure .............. 4-21
Chart8 — Cold start injector time switch ..... 4.22
Chart9 — Coldstartinjector .................. 4-23
Chart 10 — Idle speed control (ISC) system .... 4-24
Chart 11 — Exhaust gas recirculation (EGR)

SYStEM ... ... 4-26
Chart 12 — Fuelcutsystem .................... 4-28
Chart 13 — Compression pressure .............. 4-29
— NOTE

The Fuel System Chart, etc., are used to determine
whether or not the corresponding systems or parts are
operating normally.

These charts should not be used independently of the
Basic Engine Inspection Chart and the TCCS Initial Inspec-
tion Chart. since that chart will direct you to the relevant
System or Units Inspection Chart if necessary.
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CHART 1 — No "CHECK ENGINE" warning light

@

Check EFI, IGN, GAUGE fuses.

OK

Check EFI main relay.

NG

Replace fuse(s).

0K

Check voltage between terminals
+B or +B1 and E1 of ECU.

NG

OK

Check warning light by grounding
terminal W of ECU.

NG

Replace EFl main relay.

OK

Try another ECU.

NG

Check voltage between terminal +B or + B1 of

ECU and body ground.

Check wiring between fuse and
ECU connector and check for
faulty "CHECK ENGINE"
warning light.

NG

oK

Check wiring between terminal E1 of

ECU and body ground.

Check wiring between ECU
connector and fuse.

OK

Try another ECU,

NG

Repair wiring between terminal
E1 of ECU and body ground.
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Check EFI, IGN, GAUGE fuses.

m Replace fuse(s).

Remove the fuses and measure their resistances

using a tester.
Resistance = 0 Q

P ]
(N

Fuses may be burnt out even if they appear to be
OK during visual inspection.

Fuse

g

FH0dA

H Check EFl main relay.

m Replace EFl main relay.

Remove the EFl main rslay.

B Measure resistance between each of the terminals
as follows:

(a) Betwesn terminals 1 and 3.
(b) Between terminals 2 and 4 with battery power
{regardless of polarity) going to terminals 1

and 3.
BId (a) Resistance = 60 - 90 Q
(b) Resistance = 0

200000

FN 20 Fii

Check voltage between terminals +B

Go to step Il of this chart.

B or +B1 and E1 of ECU.

Turn the ignition switch to ON.

IR Measure voltage between terminals + B or + B1
and E1 of the ECU.

Voltage = Batiery voltage

A

v

Fl1245

Check warning light by grounding

n terminal W of ECU

Check wiring between GAUGE fuse
and ECU connector and check for
faulty "CHECK ENGINE” warning light.

Turn the ignition switch to ON.
Bl Using a service wire, ground ECU terminal W.

"CHECK ENGINE” warning light comes on.

—)
TEREEET KRN
ey

F12311
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CHART 1 - No "CHECK ENGINE” warning light

B Try another ECU. m /J

Check voltage between terminal +B or Check wiring between ECU f
+ B1 of ECU and body ground. connector and fuse. .

Turn the ignition switch to ON.

B Measure voltage between ECU terminal +B or
+ B1 and body ground with voltmeter.

Voltage = Battery voltage

Fl1248

Check wiring between terminal E1 of ECU Repair wiring betweaen terminal
and body ground. E1 of ECU and body ground.

Try another ECU. m

p—— e

==
GAUGE "CHECK ENGINE” ECU IH-
IG S/W (15A: CELICA)  warning Light
(7.5A: CAMRY) E1 ,
Lo —@ W
IGN (7.5A BE
EFl (15A) f w
Pg— ] +B
-0 + B1 \
EFI Main Relay i
]

i

+B—t +B1

Fl1488 F12378



Read and record diagnostic codea(s).

Code 11,13 or 427

C HART 2 - Reading and confirming diagnostic codes

Go to relevant Diag. Code Chart.

YES
NO
/?\.
Code 51 ? i
YES
NO

Check the following:

(a) Air conditioner switch off ?
(b} Throttle valve fully closed ?
(c) Shift leverin Por N (A/T) ?

Clear memory, then see whether previously-output codes are still being output.

Are previously-output codes still
being output ?

NO

Go to Chart 3 (P.4-8).

YES

Go to relevant Diag. Code Chart.
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CHART 2 - Reading and confirming diagnostic codes

nﬂaad and record diagnostic code(s).

B (a) Using a service wire, short the terminals T-E1
of the check connector.
(b} Turn the ignition switch to ON. Do not start
the engine.

(c) In the event of a malfunction, the light will
blink once every 1 seconds. The first number
of blinks will equal the first digit of a 2-digit
diagnostic code, and after a 1.5 second
pause, the 2nd number of blinks will equal the
2nd.

(d) If there are two or more codes, there will be a
2.5 second paused between each.

(e) After all the codes have been ocutput, there
will be a 4.5 second pauss and they will all be
repeated.

For diagnostic codes and their meanings, see
table on page 1-8, 9.

Code 11,13 0r 427

Code 517

—

- .-__'-——--..-F
;‘; 5] d & Check Connector
g i
Y .
—Service
3 Wire
N A o

Code No. 21 Code No. 32 Code No. 21

0.|5 45

OFF LY

ILIL

15 (Seconds)

F11960
FI0524

Go to relevant Diag. Code Chart.

Go to step of this chart.

Clear memory, then see whether previously-output codes are still being output.

HOW TO CLEAR MEMORY

(a) Turn the ignition switch to off (lock).
(b) Remove the EFI fuse.

Wait at least 10 seconds before continuing.

(a) The lower the temperature, the longer the fuse
must be left out.

(b) The memory can also be cleared by removing
the batiery cable from the negative terminal of
the battery, but this will also clear memaories
of other system {clock, etc.).

-

EFI 15A

CAMRY
SO0 z2==
O u,m’im:ﬁ

EFI 1 5A

FI1942
#12628
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Clear memory, then see whether previously-output codes are still being
output. (cont'd)

HOW TO CHECK MEMORY QUTPUT

(a) Remove the air cleaner case.
{b) Engine at normal operating temperature.

I (a) Turn the ignition switch to ON for 10 sec-
onds.

(b) Open the throttle valve from closed to full
open position 2 times.

(c¢) Push the air flow meter measuring plate from
closed to full open position 2 times with a
screwdriver or similar object.

(d) Start the engine. If it will not start, crank it for
§ seconds then go to step (f).

(e) Let engine run at 2,500 rpm for 2 minutes and
4,500 rpm for 5 seconds.

(f) Stop the engine.

(g) Check to see if a diagnostic code is being
output.

Are previously-output codes still
being output?

Fi1893
FI1729

Go to Chart 3 (P. 4-8).

Go to relevant Diag. Code Chart.

B R

Check wiring of the area(s) indicated by the previously-output code(s).

If no previous code is being output, but only a Normal code, the problem may be an
intermittent one. In this case, refer to chart 3 (P. 4-8).

Check the foliowing:

I (a) Air conditioner switch off?
(b) Throttle valve fully closed?
(c) Shift leverin P or N (A/T)?

~-sode 51 chart (P. 5-22).

) Ma) If code 51 is output continuously even after the above checks have been completed, go to
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CHART 3 — Intermittent trouble or problems

We define "Intermittent trouble or problems” as a
problem about which the customer has a com-
plaint but which does not occur in the repair shop
and cannot, therefore, be checked. Intermittent
problems also include complaints about the
"CHECK ENGINE” warning light going on and off
erratically.

The self-diagnostic system with which the ECU is
equipped memorizes the location of the intermit-
tent problem; note that this data remains in mem-
ory even if the ignition switch is turned off.

And, for accurate diagnosis of intermittent trouble
or problems, you should record a customer infor-
mation on the Basic Engine and TCCS Initial

Inspection Check Sheet (included at the back o
this manual), and reproduction of intermitten

trouble or problems is absolutely necessary.

You can make intermittent — troubleshooting accu-
rate by reproducing the trouble by the method

described below after detecting the trouble area
with the self diagnosis system.

The methods to reproduce the problem conditions
by applying vibration, heat, and humidity causes to
the stopped vehicle are described here.

n VIBRATION METHOD: When vibration seems to be the major cause.

CONNECTORS

(Inspection of connectors)
(1) Is it loosely connected ?

sponding part have insufficient slack ?

(3) Are its terminals dirly ?

nals that have spread ?

Slightly shake the connector vertically and horizontally.

(2) Does the wire harness connecting it with its corre-

(4) Are its terminals making loose contact due to termi-
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n VIBRATION METHOD: When vibration seems to be the major cause. {cont’d)

- WIRE HARNESS

Slightly shake the wire harness vertically and horizon-
, tally. The connector joint, fulcrum of the vibration, and
i body through portion are the major portions to be

; checked thoroughly.

Swing Slightly

F12332|

PARTS AND SENSORS

Apply vibration slightly by a finger to the part or sensor
considered to be the problem cause and check if the
malfunction will occur.

NQOTE: Strongly vibrating relays may result in open
relays.

Vibrate slightly

[{rk}

HEAT METHOD: When the problem seems to occur when the suspect area is heated,

; Heat the component that is likely the cause of the mal-
function with a hair dryer or similar object. Check to see
if the malfunction will occur.

CAUTION:

(1) Do not heat to more than 60°C. {Temperature
limit that the component can be touched
with a hand.)

{2) Do not apply heat directly to part in the ECU.

FI2234

WATER SPRINKLING METHOD: W_hen the ma_lfunc_tion seer'm': to occt.sr.on a
rainy day or in a high-humidity condition.

Sprinkle water onto the vehicle and check to see if the
malfunction will occur.

CAUTION:

(1) Never sprinkle water directly into the engine
compartment, but indirectly change the tem-
perature and humidity by applyving water
spray onto the radiator front surface.

. {2} Never apply water directly onto the elec-
tronic componaents.

. (Service hint)
| It a vehicle is subject to water leakage, the leaked water

FI2335
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CHART 3 - Intermittent trouble or problems

When the malfunction seems to occur on a rainy

WATER SPRINKLING METHOD: . . L .
day or in a high-humidity condition. {cont'd)

may contaminate the ECU. When testing a vehicle with
a waler leakage problem, special caution must be paid.

OTHER: When a malfunction seaems to occur when electrical load is excessive.

Turn on all electrical loads including the heater blower,
head lamps, rear window defogger. etc. and check to
see if the malfunction will occur.

FI2338)
FI2337




CHART 4 = Fusel system

1 | Check fuel pressure. ]

TNG

2 | Is{uel pressure zero while cranking ? t

4-11

NO YES

Does fuel pressure gradually drop
after engine is started ?

[ Go to step of this charl. |

Go 10 step of this chart.

YES

NO

Is f

(44 psi, 304 kPa) ?

uel pressure above 3.1 kg/cm?

i Check fuel return line, and if it

YES

NO

I(saéuel pressure below 2.7 kg/cm?
suddenly raced to 5,000 rpm ?

is OK, replace pressure regulator.

st | Check fuel line, and if it is OK,

si, 265kPa) when engine is
YES

NO

is fuel pressure above 2.6 kg/cm?
(37 psi, 265 kPa) when engine is idling ?

replace pressure regulator or
fuel pump.

YES

Check EFI and IGN fuses. |

Check pressure regulator.

OK NG

Short terminals of fuel pump check
connector.

OK

NG

Check voltage at fuel pump connector. |

| Replace fuse(s).

NG OK

Check voltage between EFI main relay
and body ground.

{ Replace fuel pump. |

Check wiring between EFIl and

NG

oK

Check EFI main relay. t

IGN fuse and EFl main relay.

4

Replace EFI main relay. |

NG

OK

Check wiring between EFl main relay,
check connector and fuel pump.

Check voltage between terminal + B of circuit
opening relay and body ground.

Check wiring between fuse

NG and circuit opening relay.

{ Replace circuit opening relay. ]

Check wiring between ignition

switch and circuit opening relay.

— Repair or replace air flow meter. |

—-JL Replace circuit opening relay. ]

OK
Chack circuit opening relay. |
OK NG
Check voltage between terminal STA
of circuit opening relay and body ground. NG
OK
Check wiring between circuit opening
relay and fuel pump.
Check air llow meter pump switch. }
0K NG
Check circuit opening relay. —
OK NG

Check wiring between circuit opening relay, air flow meter and body ground. ]
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CHART 4 - Fuel system

n Check fuel pressurs.

(a) Enough fuel in tank.
(b) Hook up the fuel pressure gauge (SST
09268-45011) as explained in page 6-16.

Bl Note fuel pressure under the following condi-
tions:
(a) During engine cranking.
(b) When engine is quickly raced from idle to
5,000 rpm.
{c) When engine is idling.

(a). (b) Fuel pressure = 2.7 - 3.1 kg/cm?
(38 - 44 psi, 265 - 304 kPa)
(c) Fuel pressure = 2.3 - 2.6 kg/cm?
(33 - 37 psi, 226 - 265 kPa)

Is fuel pressure zero while cranking?

of this Chart.

Does fuel pressure gradually drop
after engine is started?

of this Chart.

Is fuel pressure above 3.1 kg/cm?
(44 psi, 304 kPa)?

of this Chart,.

Is fuel pressure below 2.7 kg /cm?
(38 psi. 265 kPa) when engine is
suddeniy raced to 5.000 rpm?

of this Chart.

Is fuel pressure above 2.6 kg/cm?
(37 psi, 265 kPa) when engine is idling?

of this Chart.

Check EFl and IGN fuses.

Replace fuse (s).

Go to step

Go to step

Go to step

Go to step

Go to step
v

Remove the EFl and IGN fuses.
Bl Measure resistance using a tester.
Resistance = 0 Q

Fuses may be burnl out even if they appear to be
okay.

Fuse




Short terminals of fuel pump check
connector.

ﬂ Go to step of this Chart.

{a) Turn the ignition switch to ON.
(b) Short the terminals + B -Fp of the check con-
nector.

BB Check fuel pressure.

Fuel pressure = 2.7 - 3.1 kg/cm?
(38 - 44 psi, 265 - 304 kpa)

n Check voltage at fuel pump connector. m Replace fuel pump.

(a) Turn the ignition switch to ON.
(b) Short the terminals + B —Fp of the ¢check con-
nector.

Il Measure voltage using a voltmeter at the fuel
pump connector terminals,

Voltage = 11 V or more

Check voltage between EFl main relay
and body ground.
(a) Remove the EFl main relay.
(b) Turn the ignition switch to ON.

3 Using a voltmeter, measure voltage between ter-
minals 1 and 4 of the EFl main relay connec-
tor and body ground.

Voltage = Battery voltage

m Check EFl main relay.

Remove the EFI main relay.

I Measure resistance between each of the terminals
as follows:
(a) Betwesn terminals 1 and 3.
(b) Between terminals 2 and 4 with battery power
(regardless of polarity) going to terminals 1

and 3.
(a) Resistance = 60 - 90 Q
{b) Resistance = 0 Q

4-13

Check Connector

FP,{[ ! v} r;_'
+B%L;%é§§‘ j

—' Service Wire .

F10132 D-3-1

Check wiring between EFl and
IGN fuses and EFl main relay.

FI2)48

£ =

* =
ocoooo
13

J

FIO120 FiQ*2
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CHART 4 - Fuel system

m Check wiring between EFl main relay, check connector and fuel pump.

Check voltage between terminal +B Check wiring between fuse and
of circuit opening relay and body ground. circuit opening relay.
(a) Remove the circuit opening relay.
{b) Turn the ignition switch to ON.

B Using a voltmeter, measure voltage between ter-
minal + B of the circuit opening relay connector
and body ground.

Voltage = Battery voltage

J’” F11457 |
m Check circuit opening relay. w Replace circuit opening relay.

Remove the circuit opening relay.

E3 Measure resistance between +B and Fp with
current from battery flowing between STA and
E1.

Resistance = 0 Q

10862
Check voltage between terminal STA Check wiring betwaen ignition
of circuit opening relay and body ground. switch and circuit opening relay.

Remove the circuit opening relay.

Using a volimeter, measure voltage between ter-
minal STA of the circuit opening relay connector
and body ground while cranking engine.

Voltage = 8-12V

m Check wiring between circuit opening relay and fuel pump.
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Cheack air flow meter pump switch.

Repair or replace sir flow meter.

B Disconnect the air flow meter connector.

Using an ohmmeter, measure resistance between
terminals. Fc and E1 both when the measuring

plate is fully closed and when it is slightly open.

Fc E1 Ve E2 Vs THA

E3 | MEASURING PLATE

RESIS. BETWEEN Fc & E1

Fully closed

Infinity

Slightly open

oQ

m Check circuit opening relay.

Remove the circuit opening relay.

B} Measure resistance between terminals B and Fc.

Resistance = 88 - 132 Q

m Check wiring between circuit opening relay, air flow meter and body ground.

m Fuel pressure above 3.1 kg/cm? (44 psi, 304 kPa).

IEB In this case, check fuel return line to see if it is

clogged.

If it OK, replace the pressure regulator.

— END -

Fuel Prassure Gauge

Above 3.1 kg/em?

F12112)
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CHART 4 - Fuel system

Fuel pressure below 2.7 kg /cm? (38 psi, 265 kPa) when engine is suddenly raced
to 5,000 rpm.

If fuel pressure is below 2.7 kg/cm? (38 psi, 265
kPa) check the following:
(a) Clogged fuel filter or fuel line.
(b) If (a) is OK. check fuel pressure under the
following conditions:
{1) Flexible hose of fuel return line pinched
off.
(2) Engine cranking or started.
Results
(1) Fuel pressure above 2.7 kg/cm? (38 psi,
265 kPa): replace pressure regulator.
(2) Fuel pressure 2.7 kg / cm*® (38 psi, 265
kPa) or below; replace fuel pump.

- END -

Fuel Pressure Gauge

)
Z}\i

T h

R CY R i o -

S 1;)"14 MR AY
i ™ '

FI2)21
F11941

m;heck pressure regulator.

Engine idling.

I Check fuel pressure both with the vacuum sens-
ing hose of the pressure regulator disconnected
and connected.

OK
HOSE FUEL PRESSURE kg/cm? (psi. kPa)
Connected 2.3-26 (33 -237, 226 - 265)
Disconnacted 2.7 -3.1 (38 - 44, 265 - 304)

- END -

FI1R75
F11878




Dattery

Fuse

EFI 15A

.|'——-l|--—l

Ignition Switch

AM1 ST

|

EFl Main Relay

Clutch

Start ©
Switch ,/
(CAMRY:

M/T)

Starter
Relay
(M/T)

Clutch

Start
Switch
(A/T)

O

Relay

Neutral 14+B

STATE1

Start
Switch
(CELICA:
M/T)

e

Check Connector Fp

Fc

|
-

Circuit Opening Fuel P
uel Fump

Fp

Fc

-
—

Fuel Pump Switch
(Air Flow Meter)

E1

4-17

Fliias
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CHART 5 = Injector electrical circuitry

n Check operating sound of injectors.

Injector electrical circuitry
normal.

Check operating sound of each injector.

{a) With engine running or cranking, use a sound
scope to check that there is normal operating
sound in proportion to engine rpm.

{b) If no sound scope is available, check with
your finger to see if you can feel the injector
operating.

If only one particular injector makes no sound {or
does not vibrate), check to see if it is connected
securely to its connector.
it connector is OK, check the injector. (P. 4-20).

FI1887|

E Check resistance of solenoid resistor.

m Replace solenoid resistor.

Remove the solenoid resistor connector.

Using an ohmmeter, measure resistance between
+ B and other terminals.

Resistance = 2 — 3 Q each

No. 10 +B No. 20

F10287

Check voltage between terminal + B
of solenoid resistor and body ground.

Check wiring between battery
and solenoid resistor.

(a) Remove the water-proofing rubber cover of
the solenoid resistor.
(b) Turn the ignition switch to ON, but do not
start the engine.

I Using a voltmeter, measure voltage between ter-
minal +B of the solenoid resistor and body
ground.

Voltage = battery voltage

Solenoid
Resistor




Measure voltage between terminal No. 10 and/or

Check voltage between terminals No. 10
end/or No. 20 of ECU and body ground.
Turn the ignition switch to ON.
P |
| No. 20 of the ECU and body ground.
3

Voltage = Battery voltage

Turn the ignition switch to ON.

[ C |

I} Measure voltage between terminals No. 10 and /
or No. 20 and Eo1 or Eo2 of the ECU.

3

Voltage = Battery voltage

4-19

Check wiring between solenoid
resistor and Injectors, and injectors

and ECU.

Y-—'H-...

+ 3

V-

FI2858

Check wiring between ECU and

Check voltage between terminals No. 10 iri
and/or No. 20 and En or Eo2 of ECU. body ground.

FIO144

n Try another ECVU.

Ignition Switch
AM2 34 iIG2

+ B|Solenoid Resistor ()

No. 20

A

Injector

B

Bl |

ECU

No. 10

Battery

R

Eoz - | 4 Eo1
No. 2071 No. 10

FITB4E FLZITR
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C H A RT 6 — Injectors

CHECK RESISTANCE
Disconnect the injector connectors.

B Using an ohmmeter, measure resistance of the
injectors.

Resistance = 1.1 -22Q

F11883]
CHECK INJECTION VOLUME SST
(a) Remove the injectors. (See P. 6-8) SST
(b) Fuel filter, pressure regulator and injector ?fr%ﬁa{,"e’hicle) ?
connected up with SST 09268-41045. -4
(c) Vinyl tube attached to lower end of the injec-
tor to prevent gasoline from splashing. mSST g—SST -
(d) SST 09842-30060 connected to the injector. & @
(e) The injector in graduated cylinder. ST %
(f) The ignition switch turned to ON but the en- ®—SST .
gine not started. A Fuel Filter
(@) Using a service wire, short the terminals + B Check Connsctor (O Vehicle)
- Fp of the check connector. Ep Jemopds

Connect the test probes of the SST to the battery
for 15 seconds and measure injection volume
with a graduated cylinder. Test each the injector
two or three times. If not within specified volume,
clean or replace.

Volume: 45 - 65 cc (2.7 - 3.4 cu in.) per 15
seconds
Difference between each injector: Less than 5
cc (0.31 cuin.)

FIiNSl

CHECK INJECTOR SEALING

IEB Check to see if injectors leak when put under
pressure as explained above.

[ Leakage: Less than 1 drop of fuel per minute

FI11878




C HART 7 — Residual fuel pressure

4-21

Hook up the fuel pressure gauge (SST 09268-

45011) as explained in page 6-16.

I3 (a) Crank or start the engine.

(b) Stop the engine and measure change in fuel

pressure.

E3 Fuel pressure remains above 1.5 kg/cm? (21 psi,
147 kPa) at least 5 minutes after engine is

stopped.

KN If fuel pressure drops below this level, check as

follows:

{a) Completely pinch off flexible hose of high-
pressure fuel line (to engine) and flexible

hose of low-pressura fuel line (return).

(b) If pressure drops, check for the injector or the

cold start injector leak (P. 4-20, 23).

{c) If pressure does not drop when lines are
blocked, pinch off only high-pressure hose,

leaving low-pressure hose open.

(d} If pressure drops, replace the pressure regula-

tor.

(e) If pressure does not drop after either step (a)

or {c) replace the fuel pump.
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C HART 8 — Cold start injector time switch

Disconnect the cold start injector time switch
connector.
I Using an ohmmeter, measure the resistance be- STA ST
tween each of the terminals shown in the table
below:
Terminals Hesistance (1) Coolant temp.
20 - 40 below 30°C (B6°F)
STA - STJ
40 - 60 below 40°C (104°F)
STA - Ground 20 -80 -
FI;
£11
To Ignition
Switch (ST1) > - To ECU (STA)
STA STJ ,——-—--siTiJ»—--—o—ST—A
2t

Cold Start Injector 1

Cold Start In_jéctor
Time Switch

o



C HART 9 — Cold start injector

4-23

CHECK RESISTANCE
Disconnect the cold start injector connector.

I Using an obmmeter, measure resistance of the
cold start injector.

Resistance = 2 -4 Q

FI1868)

CHECK INJECTION

I (a) Remove the cold start injector.

(b) Using SST 09268-41045, connect the deliv-
ery pipe and the cold start injector.

(c) Connect SST 09842-30050 to the cold start
injector.

{(d) Put a container under the injector.

(@) Turn the ignition switch ON, but do not start
the engine.

(f) Using a service wire, short the terminals + B
- Fp of the check connector.

{g) Connect the test probes of SST to the battery
and check that fuel spray is as shown.

(a) Position the injector as far away from the bat-
tery as possible.
(b) Perform this check within the shortest possi-
ble time.

SST (Wire)

Check Connector

FP

Homs

Service Wire

FI1a74

CHECK SEALING

I Disconnect the test probes from the battery and
check that fuel does not leak {from the injector.

B Leakage: Less than 1 drop of fuel per minute

F11881
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C HART 1 0 — Idle speed control (ISC) system

Check voltage between ISC valve
connector and body ground.

NG Cheack wiring between ISC valve
connector and EF] main relay.

(a) Disconnect the ISC valve connector.
(b) Turn the ignition switch to ON.

BB Using a voltmeter, measure voltage between + B
terminal of the ISC valve connector and body
ground.

Voltage = Battery voltage

Fi1239)

E Check ISC valva.

Disconnect the 1SC valve connector.

Bl Using a ohmmeter, measure resistance between
terminal + B and |SC1, ISC2 of ISC valve.

Resistance = 16.0-17.0 Q

F11897

Check voltage between terminats ISC1,
ISC2 and E1 of ECU.

Check wiring between ISC
valve and ECU.

Turn the ignition switch to ON.

B Using a voltmeter, measure voltage between ter-
minals I1SC1, 1SC2 and E1 of the ECU.

Voltage = Battery voltage

Flieh

n Try another ECU.
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] ECL
nge‘l . EFl Main RelayB
-+
Fusible by
Link iiti i Iscz
MAIN I:ﬂgznmon Switch
A 1G2
40A ——o%o——opo— ISC Valve
Fusible Fuse
Link IGN 7.5A
AM2Z 30A
]: +B
B -
attery _L 9 + B1
T
_‘_ I G

Fligad
F12378
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C H A RT 1 1 — Exhaust gas recirculation

(EGR) system

CHECK AND CLEAN FILTER IN EGR VACUUM
MODULATOR

A (a) Check the filter for dirt or damage.
(b) Clean the filter with compressed air if neces-
sary.

Filter

EC1901

CHECK BVSV WITH ENGINE COLD

(a) Vacuum hose disconnected from the EGR
valve and connected to the vacuum gauge

with three-way union.
(b) The coolant temperature should be below
45°C (113°F)

£C2395
ECO137 ECOi28

(c) Disconnect the vacuum hose from R port of
the EGR vacuum modulator and connect R
port directly to the intake manifold wilh an-
other hose.

(d) Check that the vacuum gauge indicates high
vacuum at 2,500 rpm.

(¢} Disconnect the vacuum gauge and reconnect
th vacuum hoses to the proper locations.

I As a large amount of EGR gas enters, the engine
will misfire slightly at this inspection.

o
coLD
I Check that the vacuum gauge indicates zero at
2,500 rpm. 2,500 rpm Zero Vacuum
S RPM
Tachometer Vacuum Gauge
HOT
CHECK BVSV, VSV AND EGRA VACUUM
MODULATOR WITH ENGINE WARM 2900 rpm (256 . Ha 83 tra)
(a) Same as condition {a) above.
(b) Engine at normal operating temperature.
I (a) Check that the vacuum gauge indication is \
approx. 70 mmHg (2.76 in.Hg, 9.3 kPa) at ° RPM
2,500 rpm.
(b) Check t_hat the vacuum gauge indication is Tachometer Vacuum Gauge
zero at idle.

Jr ; ECO127 £C0129
£ eczapel
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CHECK EGR VALVE

. I (a) Apply vacuum directly to the EGR valve with
the engine idling.

(b) Check that the engine runs rough or dies.

{c) Reconnect the vacuum hoses to the proper
location.

EGA Vacuum Modulator

EGH Valve

EGA Pont

EC2418
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C HART 1 2 = Fuel cut system

(a) Engine at normal operating temperature.
(b) Disconnect the connector from the throttle
position sensor.

3 (2) Short the terminals IDL and E1 or E2 of the
wiring connector.
(b) Gradually raise the engine rpm and check that
there is fluctuation between the fuel cut and
fuel return points.

Fuel cut rpm = 2,000 rpm
Fuel return rpm = 1,600 rpm

I The vehicle should be stopped.

(CELICA]

1,600 rpm «——— 2,000 rpm

[CAMRY]

vC

VTA

P T

IDL

RPM

E2

J-3-1 FLO54T
FiQ0)7




C HART 1 3 = Compression pressure

4-29

CHECK COMPRESSION PRESSURE

(a) Engine at normal operating temperature.

(b) Disconnect the distributor connector.

(c) Disconnect the solenoid resistor connector.
(d) Disconnect the cold start injector connector.

(e) Remove the spart plugs.

(a) Insert the compression gauge into the spark
plug hole.

(b) Fully open the throttle vaive.
Measure compression pressure, while crank-
ing engine.

{c) Repeat steps {a) and (b) for each cylinder.

3 Compression pressure:

12.5 kg/cm? (178 psi, 1,226 kPa)
Minimum pressure;

10.0 kg/cm? (142 psi, 981 kPa)
Difference between each cylinder:

Less than 1.0 kg/cm? (14 psi, 98 kPa)

(a) Always use a lully charged battery to insure
that at least 250 rpm is attained.

(b) If cylinder compression in one or more cylin-
ders is low, pour a small amount of engine oil
into the cylinder through the spark plug hole
and repeat steps IE (a) through (¢) for the
cylinder with low compression.

e If adding oil helps the compression,
chances are that the piston rings and / or
cylinder bore are worn or damaged.

e If pressure stays low, a valve may be stick-
ing or seating improperly, or there may be
leakage past the gasket.

15081
M 3354




DIAGNOSTIC CODE CHARTS

Code 11 — Momentary interruption of current to
ECU ... i e 5-2
Code 12 — No RPM signal to ECU while engine is
cranked ............ ... .. . 5-3
Code 13 — Momentary interruption of APM
Signal ... . et 5-4
Code 14 — Ignition confirmation signal not being
inputinto ECU ..................... 5-5
Code 21 — Leanexhaust ....................... 58
Code 22 — Open or short circuit in water temp.
SONSOr Circuitry ..........cv-0veveus 5-12
Code 24 — Open or short circuit in intake air temp.
sensorcircuitry ...............ccv.. 5-13
Code 31 — Open or short circuit in air flow meter
or 32 LT 1T T { Y 5-14
Code 41 — Simultaneous IDL and PSW signal to
0 5-16
[FOR POINT TYPE: CELICA]
Code 41 — Open or short circuit in throttle position
SeNSOr Circuitry ............cevev--- b-18
[FOR LINEAR TYPE: CAMRY]
Code 42 — Open or short circuit in vehicle speed
SeNSOr Circuitry ............cevenee 5-20
Code 43 — Open circuit in starter signal
CIFCUItIY ... i it iiiiie i 5-21
Code 51 — Switch input signaltest ............ 5-22
— NOTE

When the diagnostic system outputs a code, the chart
corresponding to that code should be used.

These charts should not be used independently of the
Basic Engine Inspection Chart or the TCCS Initial Inspec-
tion Chart since their use will be indicated, as necessary,
by this chart.




5-2

CO D E 1 1 — Momentary interruption of current to ECU

This code indicates that a momentary interruption
of current to the ECU has occured, but that the
problem corrected itself immediately.

Note that although this problem may not necessar-
ily appear at the time of the inspection, it cannot be
ignored for this reason.

This is because this diagnostic code is still being
output, indicating that there is something wrong

in the ECU power supply circuitry; this “some-
thing” is usually a loose connector. Therefore the
parts shown in the illustration below should be
checked for all of the following:

1. Loose connectors

2. Dirty connector terminals

3. Loose connector terminals

I Refer to chart 3 (P. 4-8)

IG S/W
— IGN (7.5 A)
EF1 (15 A)
N ——]
EFl Main Relay

b=t

ECU

:I: H |

fE1 r

+B

FIZ377 Fi23%8




CO D E 1 2 — No RPM signal to ECU while engine is cranked

Check air gap.

Remove the distributor cap.

Il Using a thickness gauge, measure the gap be-
tween the signal rotor and pickup coil projection.

Air gap = 0.2 - 0.4 mm (0.008 - 0.016 in)

E Check pickup coils in distributor.

Disconnect the distributor connector.

B Using an ohmmeter, measure resistance between
each of the terminals shown in the table below:

Coil Terminals Resistancse ()
G pickup coil G-Ge 140 - 180
Ne pickup coil Ne-G& 140 - 180

Check resistance of pickup coils at
ECU connector.

(a) Turn the ignition switch switch to LOCK.
(b) Disconnect the ECU wiring connectors from
ECU.
Il Using an ohmmeter, measure resistance between
each of the terminals shown in the table below:

Coil Terminals Resistance (Q)
G pickup coil G-Ge 140 - 180
Ne pickup coil Ne-G& 140 - 180

6-3

m Replace distributor.

130838

N

FI2309

Check wiring between ECU con-
nector and distributor connector.

FI2838

n Try another ECU.

Og Pt Na)\ /) Ne

§’ {
o)
O——0 6

I I |

I I
= _— ]

Eeae

FIZ3R0 FIZ379
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CO D E 1 3 = Momentary interruption of RPM signal

This code indicates that a momentary interruption
of the RPM signal from the distributor to the ECU
has occurred, but that it immediately corrected it-
self. Note that although this problem may not nec-
essarily appear at the time of inspection, it cannot
be ignored for this reason. This is because this
diagnostic code is still being output, indicating
that there is something wrong in the RPM signal
circuitry: this “something” is usually a loose con-

nector.
The distributor connector and the Ne terminal ol
the ECU connector must therefore be checked for
the following:

1. Loose connsctors

2. Dirty connector terminals
3. Loose connector terminals
Refer to chart 3 (P. 4-8)

St

) Ne

)G =

)G

F12380
FI2278
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co D E 1 4 - Ignition confirmation signal not being input into ECU

n Check for sparking. m Go to of this chart.

8 (2) Disconnect the spark plug cord.
(b) Using a plug wrench, remove the spark plug.
(c) Connect the spark plug and spark plug cord.
(d) Ground the spark plug ground electrode.

BBl Check the spark while the engine is being
cranked.

B To prevent gasoline Irom being injected from the
injectors during this test, crank the engine for no
more than 1 — 2 seconds at a time. 232

Ch?ck. voltage between terminal IGf Replace igniter.
of igniter connector and body ground.

a) Disconnect the igniter connector.
b) Ignition switch turned to ON.

——

=
Bl Using a voltmeter, connect the positive prove to
the igniter connector I1Gf terminal and the nega-

tive prove to body ground.

E3 voltage = battery voltage

. FI2314
: Check wiring between ECU con-
Check voltage between terminals IGf nector and igniter connector: if
and E1 of ECU., still NG, try another ECU.,

B Moeasure voltage between terminals IGf and E1 of
the ECU both with the ignition switch turn to ON
but the sngine not cranking, and with the switch
turn to ON and the engine cranking.

Voltage = About 1.0 V in both cases

If voltage is B V, there is probably an open wire
somewhere; if it is O V, there is probably a short.

n Try another ECU.

FIZ314

E Check ignition coil. Replace ignition coil
CHECK PRIMARY COIL RESISTANCE ' =X

Remove the distributor cap.

[ P | Using an chmmeter, measure resistance between
positive (+) and negative (-) terminals.

Ed Primary coil resistance (cold) = 0.38 - 0.46 Q

1GOB34
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CODE 14 - Ignition confirmation signal not being input into ECU

CHECK SECONDARY COIL RESISTANCE
Remove the distributor cap.

Using an ohmmeter, measure resistance between
positive terminal (+ ) and high tension terminals.

Secondary coil resistance (cold) = 7.7 -10.4 kQ

Check power source line voltage of Check wiring between ignition
. eas . coil connector and ignition
ignition coil. switch.

(1) Disconnect the ignition coil connector.
(2) Turn the ignition switch to ON.

B Using a voitmeter, connect the prove to the igni-
tion coil connector positive terminal and the neg-
ative prove to body ground.

Voltage = battery voltage : ]
FIZJAE
. Check wirlng batwean igniter con-

Fh?Ck power source line voltage of nector and ignition coil connector, and

igniter. igniter connector and lgnition switch.
(1) Disconnect the igniter connector.

{2) Turn the ignition switch to ON.

Il Using a voltmeter, connect the positive prove to

the igniter connector + B and the negative prove
to bady ground, then connect the positive prove
to the igniter connector |G = and the negative
prove to body ground.

Voltage = battery voltage

Check voltage between terminal IGt of Repl ..
igniter connector and body ground. eplace igniter.

Disconnect the igniter connector.

Feaz|

IE Using a voltmeter, connect the positive prove to
1he igniter connector |Gt terminal and the nega-
tive prove to body ground while the engine is
being cranked.

Voltage = About 1.0V
(Neither O V nor 5 V)

FIZ376
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Check voltage between terminals IGt gg:f;‘r:;:jr;gn'?:;:v:::nigg ::oi?'
and E1 of ECU. still NG. try another ECU.

B Measure voltage between terminals IGf and Et1
the ECU when the engine is cranking.

El voltage = About 1.0V
{Neither O V nor 5 V)

FUH N

mTry another ECU.

ECU
" . Distributor 'SR
Ignition Switch
AM2[—511G2
Fusible To Techometer .
Link Igniter
AM2
30A
-
T |Battery
T $1G1
IGf
E1
I/Gf
—F [- I
' |
1 ] i
IGt E1

Fl11847
Fizare
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CO D E 21 = Lean exhaust

®

Is air leaking into air intake systern ?

oK

Check spark plugs.

NG

Repair air leak.

OK

Inspect distributor cap, rotor and
spark plug cord.

NG

Repair or replace.

oK

Check ignition system (P, 5-5).

NG

Repair or replace.

oK

Check fuel pressure.

NG

Repair or replace.

OK

Check injector (P. 4-20).

NG

Go to Chart 4 (P. 4-11).

oK

Check air flow meter {(P. 5-14).

NG

Repair or replace.

oK

Check installation of oxygen sensor.

NG

Repair or replace.

oK

Check operation of oxygen sensor.

NG

Tighten oxygen sensor.

NG

Check wiring between oxygen sensor
and ECU connector.

oK

System normal.

oK

Replace oxygen sensor.

NG

Repair wiring.
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n Is air leaking into air intake system?

m Repair air leak.

BEY Loose or missing engine oil dipstick, oil filler cap,
PCV hose, etc., can allow air to leak into air intake
system, causing mixture to become too |ean.

No air leaking into air intake system between air
flow meter and cylinder head.

F12333

E Chechk spark plugs.

Amove the spark plugs.

I Check clearance of the spark plug gap, and check
end of the plug for fouling, ete.

I Regardless of whether or not a plug seems normal
in other ways, if it is either partially or completely
fouled, air-fuel mixture is probably too rich.

160148

Inspect distributor cap. rotor and
spatk plug cord.

m Repair or replace.

Remove the distributor cap.

(a) Check the distributor cap and rotor for cracks,
carbon tracks. or corroded terminals.

{b) Check the distributor center contact for wear,

(c) Check the cord terminals for corrosion,
breaks, or distortion.

(d) Using a ohmmeter, check that resistance of
the cord does not exceed maximum. Replace
the cord as required.

Maximum resistance: 25kQ per cord
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CODE 21 - Lean exhaust

Check ignition system (P. 5-5).

Check fuel pressure.

{a) Enough fuel in tank.
(b)Hook up the fuel pressure gauge (SST
09268-45011) as explained in page 6-16.

Note fuel pressure under following conditions:

(a) During engine cranking.

(b) When the engine is quickly raced from idle to
5,000 rpm.

(c) When the engine is idling.

(8), (b) Fuel pressure = 2.7 — 3.1 kg/cm?
(38 - 44 psi, 265 - 304 kPa)
(c) Fuel pressure = 2.3 - 2.6 kg/cm?
(33 - 37 psi, 226 - 265 kPa)

If a fuel pressure gauge is not available, pinch the
flexible hose running between the fuel filter and
puisation damper with your fingers and see if
there is any pressure.

Check injector (P. 4-20).

Check air flow meter (P. b-14).

Check installation of oxygen sensor.

Check the oxygen sensor and oxygen sensor con-

nector to see if they are loose.

Repair or replace.

Go to Chart 4 (P. 4-11).

Repair or replace.

Repair or replace.

Tighten oxygen sensor.

e gy A

- ’ e e B
o) h__“““‘h—/’rn\\v\
', — - Tl i e
! ~__.‘h_‘"-——-—\ W
Pl f‘?;‘:'t‘:; ﬁ.
A
s

- 7f_";_“\ ~

Y
-
———

=)o

-
‘—s\ —
“\_/Lw

—

FI2a7
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nfheck operation of oxygen sensor. m System normal.

BB Engine at normal operating temperature. Check Connector
1Ty TE
BB (a) Short the terminals T - E1 of the check con- T: E'J-J = L.
necior. ""-"":'_:_—E;-*%"" - Sarvice Wire
(b) Using an analog voltmeter, connect positive e

prove to the VF terminal and negative prove to
the E1 terminal of the check connector, and
set it to the 5 - 20 V range.

(¢) Warm up the oxygen sensor by running en-
gine at 2,500 rpm for about 2 minutes.

(d) Then, maintaining engine at 2,500 rpm, count
how many times needle of voltmeter Auctu-
ates between O and 5 V.

E3 Needle fluctuates a minimum of 8 times for every
10 seconds.

FI 80
Fl1961

Check Wiring between oxygen sensor Repair wirin
and ECU connector. P g

Replace oxygen sensor. m

ECU

E

: gmL L,
2l
VF7‘£U

()

9, _T Ox
J_Oxygen Sensor

VF T

B

Check Connector_ﬂ) VE

E1 Ox

F11570
Fliaza
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P
CO D E 22 = Open or short circuit in water temp. sensor circuitry \

Check resistance of water temp.
sensor.

m Replace water temp. sensor.

Disconnect the water temp. sensor connector.

Using an ohmmeter, measure resistance between
both terminals.

Resistance is below Acceptable line on chart.

ol

20
S 12‘1 Accepteble
W g WATER TEMP.| RESISTANCE
zZ 3 ‘€ R
Sl 20 (68) 2-3
» 08 80 (176) 02-04
w08
@

0.2

0.4

200 W 40 & W 160 120
{~4) (32)(89)(104) 140N 78)(212)}{248)
TEMPERATURE *C ('F)

Check voltage between terminals
THW and E2 of ECU.

Turn the ignition switch to ON.,

Voltage neither 0 V nor 5 V

FI1912

Check wiring between ECU con-
nector and water temp. Sensor.

ECU THW

v Y

B Try another ECU.

ECU
([+ B
(+B1)
o ] THW
I “"""‘V - -, Ez
T
Water Temp. Sensor b Eq
+ B1
A - = L)
[ | | {
[ ] |
1 E2 THW + B = —

Fira7
FILI8
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CO D E 24 — Open or short circuit in intake air temp. sensor circuitry

nCheck resistance of intake air temp. Replace air flow meter.

sensor.
B Disconnect the air flow meter connector.
BB Using an ohmmeter, measure resistance between
terminals THA and Ez. Air Flow Meter
E3 Resistance is below Acceptable line on chart.
40-
20-
o THA
= 8 Acceptable
s 5 AIR TEMP. | RESISTANCE
z C (*F) k0
= 1 20 (69) 2-3
= 08
=06
= o2
0.1-
-0 0 20 40 60 60 100 120
{—4) (32) (88104} 140X 1 FAY212M 248}
TEMPERATURE °C (°F) FI0193 F1283
Check voltage between terminais THA Check wiring between ECU con-
and E2 of ECU. nector and intake air temp. sensor.

Turn the ignition switch to ON.

Voltage neither O V nor 5 V
B Try another ECU.
ECU
J+ B
o (+ B1)
°e2
< o E2
3 s
1 O ]THA

Air Temp. Sensor
(Air Flow Meter)

=

I THA
E1

1

!

E1

E2

Fiv273
+8 FI2378
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CO D E 31 0 R 32 = Open or short circuit in air flow meter circuitry \

Check voltage between terminals Vc )
nand E2 of air flow meter. Go to of this chart.

(a) Carefully remove the water-proofing rubber
cover of the air flow meter connactor.
{b) Turn the ignition switch to ON.

Measure voltage between terminals Ve and E2 of
the air flow meter connector.

Voltage = 4 -6V

F11738
Check voltage between terminals Vs Check wiring between ECU terminal
. and air flow meter connector; if
and E2 of air flow meter. still NG, try another air flow meter.

(a) Carefully remove the water-proofing rubber
cover of the air flow meter connector.
(b) Air cleaner case removed.
{c) Turn the ignition switch to ON,

Check change in voltage between terminals Vs
and E2 of the air flow meter connector while
slowly pushing the air flow meter measuring plate
{from closed to open position with a screwdriver
or similar object.

Voltage changes smoothly from 4 -5V to 0.02 -
0.5V, i.e., does not suddenly jumpupto4-5V
ordownto 0.02-05V.

FI1732
Check voltage between terminals Vs Check wiring between ECU terminal
and E2 of ECU. and air flow meter connector,

Turn the ignition switch to ON.

Check change in voltage between terminals Vs
and Ez of ECU connector while slowly pushing
the air flow meter measuring plate from closed to
open position with a screwdriver or similar object.

Voltage changes smoothly from 4 — 5 V (when
closed) 1o 0.02 — 0.5 V (when open): i.e., does
not suddenly jump up to 4 - 5V or down to 0.02
-05V.

FI729
FI231}

n Try another ECU.




Check voltage between terminals Ve
and E2 of air flow meter connector.

B (2) Disconnect the air flow meter connector.
(b) Carefully remove the water-proofing rubber
cover of air flow meter connector.
(c} Turn the ignition switch to ON.

Bl Measure voltage between terminals Ve and E2 of
the air flow meter connector.

Voltage = 4 -6 V

Check voltage between terminals Ve
and E2 of ECU.

Turn the ignition switch to ON.

Il Measure voltage between terminals Ve and E2 of
the ECU.

€3 Voltage = 4-6V

5-15

Try another air flow meter.

Ved o E2

FI1231

Check wiring between ECU terminal
and air flow meter connactor; if
atill NG, try another ECU.

FI2312

Check wiring between ECU connector and air flow meter connector.

Air Flow Meter

J; =
'{ %dh Er E2 V¢ E2 Vs THA}
3 e T
= = =

ECU
+B
2
I o E2
[‘ 4 Vs
3 o o Vs
3 e J‘:VC
o

Ex

Ez

V¢

Vs
HEl)
[ Hr—+8B

Fl2es
FIp480 F12379
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CO D E 41 = Simultaneous IDL and PSW signal to ECU

(FOR POINT TYPE: CELICA]

nCheck throttle position sensor contacts. m

Disconnect the throttle position sensor connec-
tor.

Bl Using an ohmmeter, measure changes in resis-

tance between terminals IDL and E1, and PSW

and E1 of throttle position sensor.

IDL «~ E1

{2) Resistance when fully ¢closed = 0 Q.

{b) Resistance jumps to o« when the throttle
valve is slightly opened and remains there un-
til valve reaches fully opened position.

PSW « Ei

(a) Resistance when fully closed = @

(b) When the throtile valve is slowly opened from
fully closed to fully opened position, resis-
tance remains o, then somewhere in the mid-
dle jumps to O and remains there.

Check voltage between terminals iDL

E and E1 of ECU.

Turn the ignition switch to ON.

I Measure voltage between terminals IDL and E1 of
the ECU connector while slowly opening the
throttle valve from fully closed to fully open posi-
tion.

valve is fully open.

(a) Voltage = 0 V when fully closed
(b) Voltage jumps to 8 — 14 V when the valve is
Check voltage between terminals Psw
and E1 of ECU.

slightly opened, then remains there until the
Turn the ignition switch to ON.

I Measure voltage between terminals PSW and E1
of the ECU connector while slowly opening the
throttle valve from fully closed to fully open posi-
tion.

I 4 - B V is gutput until the valve is open about

halfway, then voltage drops to O V and remains

there.

\\

/

£

J

Adjust {P.6-4) or r?;v(ace.
throttle position sgnsor.

Throttle Position Sensor

FIO711

Check wiring baetween ECU and
throttle position sensor: if still
NG, try another ECU.

=
‘al X

vf.\_“-

Vv

o

F17380

Check wiring between ECU and
throttle position sensor; if still
NG. try another ECU.

IRY;

+ G’

nThrottle position sensor is normal.
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=

Bw

“=rottle Position Sensor

ECU
-
+ B8 (+ B1)
iDL
Pz PSW
E1
= e y
FI1 289

Fld378
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CO D E 41 = Open or short circuit in throttle position sensor circuitry

[FOR LINEAR TYPE: CAMRY]

T

Check voltage between terminails Vc
and E:2 of throttle position sensor.

(a) Carefully remove the water-proofing rubber
covaer of the throttle position sensor connec-
tor.

(b) Turn the ignition switch to ON.

Measure voltage between terminals Ve and E2 of
the throttle position sensor connector.

Voltage = 4 -6 V

i
m Go to [Hl of this ?:hart.
7

Fl1588

Check voltage between terminals VTA
and E2 of throttle position sensor.

Check wiring between ECU and
throttle position sensor; if still NG,
iry another throttle position sensor.

(a) Carefully remove the water-proofing rubber
cover of the throttle position sensor connec-
tor.

{b) Turn the injection switch to ON.

I Check change in voliage between terminals VTA
and E2 of the throttle position sensor connector
while slowly opening the throttle valve from
closed 10 open position.

Voltage changes smoothly from 0.1 - 1.0 V
(when closed) to 4 — 5 V (when open); i.e., it
does not suddenly jump up to 4 - 5 V or down to
01 -10V.

Chack wiring between ECU termi-
nal and throttle position sensor
connector.

Check voltage between terminals VTA
and Ez of ECU.

Turn the ignition switch to ON.

BB Check change in voltage between terminals VTA
and E2 of the ECU connector while slowly open-
ing the throttle valve from closed to open posi-
tion.

g

d Voltage changes smoothly from 0.1 - 1.0 V
{when closed) to 4 -5 V (when open); i.¢..it does
not suddenly jump up to 4 - 5 V or down to 0.1
-10V.

Try another ECU.




Check voltage between terminals Vc and
Ez of throttle position sensor connector.

5-1¢

Try another throttle position
sensor.

BB (5) Disconnect the throttle position sensor con-
nector.
{b) Carefully remove the water-proofing rubber
cover of throttle position sensor connector.
(c) Turn the ignition switch to ON.

Bl Measure voltage between terminals Ve and E2 of
the throttle position sensor connector.

El Voltage = 4-6V

Check voltage betwesen terminals V¢
and E2 of ECU.

F113838

BB Turn the ignition switch to ON.

BB Measure voltage between terminals V¢ and E2 of
the ECU.

Bl Voltage = 4 -6V

Check wiring between ECU end
throttle position sensor; if still NG, try
another ECU.

-~

ECU

A

V E2

V+’

FIZ313

Check wiring between ECU connector and throttle position sensor
connector.

Throttle Position Sensor

IDL

Connector

ECU

E2
IDL
VTA
Ve
E1

E1—T
. IDL
E2—it
VTA
B E Ve
|
|

Fi1leq
FioB47 FI2378
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CO D E 42 = Open or short circuit in vehicle speed sensor circuitry

n Before using this chart. check again to see whether Code 42 is still\baing
output. l

Drive the vehicle for at least 10 seconds under the following conditions:
1. Speed 5 km/h (3 mph) or faster
2. Engine speed 2,500 rpm or higher
3. Vacuum 100 mm Hg
4. Coolant temperature 80°C or more

X if code is no longer being output, problem is probably intermittent trouble. See chart 3 (P. 4-8).

Check continuity between terminal Check wiring and speed sensor
SPD of ECU and body. in the speedometar.
(a) Disconnect the ECU wiring connectors from
the ECU.

(b) Jack up one front wheel.

Using an analog ohmmeter, check for continuity
between terminal SPD of the ECU and body
ground while turning the wheel slowly by hand.

The analog ohmmeter needle deflects from 0 Q to
m .

B Try another ECU.

FI2210

ECU

YSPD

o

Speedometer @—--Speed Sensor

FIO079
FIZ378



b-21

CO D E 43 — Open circuit in starter signal circuitry

Check wiring between positive

Check starter operation. terminal of battery and terminal
STA (50) of starter.

: Check wiring between ECU
Check voltage between terminals STA conractor oad terrminal STA

and E1 of ECU. (50) of starter.

Turn the ignition switch to ST.

Bl Measure voltage between terminals STA and Ei
of ECU while engine cranking.

Voltage = 6 - 12 V

FI1O211

n Try another ECU.

Neutral Start
Switch (A/T)

° ECU
Ignition Switch | Starter Relay (M/T) fﬁ
AMn T |
Starter
Clutch Clutch
Start 0 o Start [
T Switch Switch STA
Batery | (CAMRY: (CELICA: M/T) § (Terminal 50)
I M/D | i To Circuit Opening Relay Er
STA
- T S e
f L L LI
1
E1

FI2Xaa
FI3378
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CO D E 51 = Switch input signal test

n is normal code being output?

m Go to Ch_g_r:t_ 1(P. 4-2).

(a) Battery voltage above 11 V.
(b) Air conditioner OFF.

(d) Automatic transmission in “P” or "N” range.

(c) Throttle valve fully closed (throttle position sensor IDL contacts closed).

N

\\

I Same procedure as TCCS INITIAL INSPECTION CHART step on page 3-2.

H Test air conditioner signal.

Check wiring between ECU
connector and air conditioner.

Normal code being output.

Turn the air conditioner switch on and off.
Code 51 output when the switch is on and Nor-
mal code output when the switch is off.

i this signal is not input into the ECU, idle speed
will not increase when the air conditioner is
turned on.

OFF - NORMAL CODE

(®
@

L

ON - CODE 51

FIO0BD

Test throttle position sensor signal.

Check wiring betwean ECU con-
nector and throttle position sensor.

Normal code being output.
Depress and release the acceleration pedal.
Code 51 output when the acceleration pedal is

depressed and Normal cods output when the ac-
celeration is released.

Depress - CODE 51

Release - NORMAL
CODE

ECD1B1
FIg3

Test neutral start switch signal

4 Y

Check wiring between ECU con-
nector and neutral start switch.

Normal code being output.

I3 Shift the shift selector in any range other than “N”
or "P”".

B Code 51 output when the shift selector is in any
range other than "N” or "P” and Normal code
output when in "N” or “P”,

P or N - NORMAL CODE

R.D, 2or1-CODE 51




REMOVAL, INSTALLATION
AND ADJUSTMENT

COMPONENTS
Throttlebody ...... ... ... 6-2
Throttle position sensor
[FOR POINT TYPE: CELICA] ................... 6-4
[FOR LINEAR TYPE: CAMRAY] ................. 6-5
Fuel pressure regulator ..........c.ocvevrereanenn. 6-6
Cold startinjector .......... ... ... .uiiniinanans 6-7
INJECtOr ... i i e 6-8
Valveclearance ........... ... . ... .. i i 6-11

TEST EQUIPMENT

Fuel pressure gauge ..............c.ccvovnninnninn 6-16
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THROTTLE BODY

REMOVAL
1. Drain the engine coolant.
2. (A/T)

Disconnect the throttle cable from the throttle linkage.

3. Disconnect the accelerator cable from the throttle link-

age.
4, Disconnect the air cleaner hose.
5. Disconnect the throttle position sensor connector,

6. Disconnect the ISC valve connector.

7.  Remove the throttle body.
(a) Disconnect the following hoses:
e PCV hose
e Water hoses
e Air tube hose
e Emission control vacuum hoses
(b) Remove the four bolts, throttle body and gasket.

8. If necessary, remove the ISC valve from the throttle body.
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INSTALLATION

¥

Install the ISC valve to the throttle body.
(a) Place a new gasket on the throttle body.
(b) Install the ISC valve with the four screws.

Install the throttle body.

(a) Install a new gasket and the throttle body with the
four bolts.

Torque: 195 kg-cm {14 ft-1b, 19 N-m)
(b) Connect the following hoses:

e PCV hose

o Water hoses

e Air tube hose

e Emission control vacuum hoses

Connect the ISC valve connector.
Connect the throttle position sensor connector.
Connect the air cleaner hose.

(A/T)
Connect the throttle cable, and adjust it.

Connect the accelerator cable, and adjust it.

Fill with the engine coolant.

6-3
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THROTTLE POSITION
SENSOR

ADJUSTMENT

(FOR POINT TYPE: CELICA]
1. Remove the throttle body. (See P. 6-2)

2. Loosen the two screws of the sensor,

3. Insert a 0.70 mm (0.028 in.) thickness gauge, between
the throttle stop screw and stop lever.

4. Connect the test probe of an ohmmeter to the terminals
IDL and E1 of the sensor.

5. Gradually turn the sensor clockwise until the ohmmeter
deflects, and secure it with the two screws.

6. Recheck the continuity between terminals IDS and E1.

Clearance between
lever and stop screw

0.50 mm (0.020 in.) Continuity
0.90 mm (0.035 in.) No continuity

Continuity IDL — E1

7. Install the throttle body. (See P. 6-3)
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"FOR LINEAR TYPE: CAMRY]
1.

2.

Remove the throttle body. (See P, 6-2)

Loosen the two screw of the sensor.

Inserta 0.6 mm (0.024 in.) thickness gauge, between the
throttle stop screw and stop lever.

Connect the test probe of an ohmmeter to the terminals

IDL and E2 of the sensor.

Gradually turn the sensor clockwise until the ohmmeter
deflects, and secure it with the two screws.

Recheck the continuity between terminals IDL and Ez.

Clearance between
lever and stop screw

Continuity IDL - E2

0.0 mm (0.020 in.)

Continuity

0.70 mm (0.028 in.)

No continuity

Install the throttle body. {See P. 6-3)
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FUEL PRESSURE \

REGULATOR \

REMOVAL
1. Disconnect the cable from the negative terminal of the
battery.

2. Disconnect the vacuum sensing hose.

3. Disconnect the fuel return pipe.

(a) Put a suitable container or shop towel under the
pressure regulator.

(b) Remove the union bolt and 1two gaskets, and dis-
connect the return pipe.

NOTE: Slowly loosen the union bolt.

4. Remove the two bolts, and pull out the pressure regula-

tor.
INSTALLATION
1. Install the fuel pressure regulator.

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

(b) Install the pressure regulator with the two bolts,
Torque: 55 kg-cm (48 in.-lb, 5.4 N-m)

2. Install the return pipe with new two gaskets and the
union bolt.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
3. Connect the vacuum sensing hose.
4. Connect the cable to the negative terminal of the battery.

B. Check for fusl leakage. (See P. 1-14)

Pressure q-j;ﬂ-] :ﬂﬁ,ﬂ

Regulator

Delivery Pipe
O-Ring
. i

wu
‘. :D - ;.'lj - 'P"

CORRECT WRONG WRONG (59,




COLD START INJECTOR
REMOVAL

1.

Disconnect the cable from the negative terminal of the
battery.

Disconnsct the cold start injector connector.

Remove the cold start injector pipe.

{a) Put a suitable container or shop towel under the
cold start injector pipe.

(b) Remove the two union bolts and the cold start in-
jection pipe with the gaskets.

NOTE: Slowly loosen the union bolits.

Remove the two bolts and cold start injector with the
gasket.

INSTALLATION

1.

Install a new gasket and cold start injector with he two
bolts.

Torque: 95 kg-cm (82 in.-lb, 9.3 N-m)

Using a new gasket, install the cold start injector pipe to
the delivery pipe and cold start injector. Torque the union
bolts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
Connect the cold start injector connector.
Connect the cable to the negative terminal of the battery.

Check for fuel leakage. (See P. 1-14)

6-7
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INJECTOR BN
REMOVAL \

1.

Disconnect the cable from the negati\ve terminal of the
battery. '

Remove the cold start injector pipe.
(See P. 6-7)

Disconnect the vacuum sensing hose from the fuel pres-
sure regulator.

Disconnect the injector connectors.
Disconnect the hose from the fuel return pipe.

Remove the fuel pulsation damper and two gaskaets.

Remove the delivery pipe and the injectors.

{a) Remove the two bolts and delivery pipe together
with the four injectors.

CAUTION: Be careful not drop the injectors.
when removing the delivery pipe.

{b) Remove the four insulators and two spacers from
the cylinder head.

(c) Pull out the four injectors from the delivery pipe.

INSTALLATION

1.

install the injectors and the delivery pipe.
(a) Install a new grommet to the injector.

(b) Apply a light coat of gasoline to a new O-ring and
install it to the injector.

(¢) While turning the injector left and right, install it to
the delivery pipe. Install the four injectors.

Fl11918
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(d) Place the four insulators and two spacers in position
on the cylinder head.

(e) Place the injectors together with the delivery pipe in
position on the cylinder head.

(f) Check that the injectors rotate smoothly.

NOTE: If injectors do not rotate smoothly the probable
cause is incorrect installation of O-rings. Replace the
O-rings.

(g) Position the injector connector upward.

(h) Install and torque the two bolts.
Torque: 130 kg-cm (9 ft-lb, 13 N-m)

2. Install a new gasket, the hose, a new gasket and the fuel
pulsation damper.

Connect the fuel return hose.

3

4. Connect the injector connectors.

5. Connect the vacuum sensing hose.
6.

Install the cold start injector pipe.
- (See P. 6-7)

7. Connect the cable to the negative terminal of the battery.

FI1E
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Check for fuel leakage.
(a) Turn the ignition switch to ON.
NOTE: Do not start the engine.

(b) Using a service wire, 'short terminals + B an FP of
the check connector/

'
!

(¢) When the pressure regulator fuel return hose is
pinched, the pressure within the high pressure line
will rise to approx. 4 kg/cm? (57 psi, 392 kPa). In
this state, check 1o see that there are no leaks from
any part of the fuel system.

CAUTION: Always pinch the hose. Avoid bend-
ing as it may cause the hose to crack.

[ Check Con jector

FI1B89




VALVE CLEARANCE
ADJUSTMENT

)

NOTE: Adjust the valve clearance while the engine is
cold.

Disconnect the high-tension cords from the spark plugs.

Remove the four nuts, grommets, head cover and gasket.

NOTE: Arrange the grommets in correct order, so that
they can be reinstalled into their original positions . This
minimizes any possibility of oil leakage due to reuse of
grommets.

Set the No. 1 cylinder to TDC/ compression.

(a) Turn the crankshaft pullsy and align its groove with
the timing mark "0” of the No. 1 timing belt cover.

(b) Check that the vaive lifters on the No. 1 cylinder are
loose and valve lifters on the No. 4 are tight.

If not, turn the crankshaft one revolution (360°) and align
the mark as above.

Adjust the valve clearance.
(a) Check the only those valves indicated.

e Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

e Record the valve clearance measurements which
are out of specification. They will be used later to
determine the required replacement adjusting
shim.

Valve clearance (Cold):
Intake 0.19 - 0.29 mm (0.007 - 0.011 in.)
Exhaust 0.28 - 0.38 mm (0.011 - 0.015 in.)

(b) Turn the crankshaft one revolution {(360°) and align
the mark as above. (See procedure step 3)

(¢) Check only the valves indicated as shown.
Measure the valve clearance. (See procedure step

(a))

6-11
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(d) Remove the adjusting shim.

o Turn the crankshaft to position the cam lobe of
the camshaft on the adjusting valve upward.

e Using SST (A), press down the valve lifter and
place SST (B) between\.lthe camshaft and valve
lifter. Remove SST (A).

SST 09248-55010 /

NOTE: Before pressing down the valve lifter, position
the notch toward the spark/plug.

(A)

e Remove the adjustfng shim with a small screw-

driver and magnetic finger.

FI2B0Y

() Determine the replacement adjusting shim size fol-
lowing Formula or Charts:

e Using a micrometer, measure the thickness of the
shim which was removed.

e Calculate the thickness of a new shim so the vaive
clearance comes within specified value.

T..... Thickness of used shim
AL Measured valve clearance
N ....Thickness of new shim
Intake N=T+ (A-0.24 mm (0.009 in.))

Exhaust N=T + (A-0.33 mm (0.013 in.))

e Select a new shim with a thickness as close as
possible to the calculated valve.

NOTE: Shims are available in twenty-seven sizes of
0.05mm (0.0020in.), from 2.50 mm (0.0984 in.) to 3.30
mm (0.1298 in.).

(f) Install a new adjusting shim. SST (A)
e Place a new adjusting shim on the valve lifter. 88T (B)
e Using SST (A), press down the valve lifter and g
remove SST (B). ( =
SST 09248-55010 | /_'
(g) Recheck the valve clearance. ;'f—w\“"'

EMIE02




Install the cylinder head cover.

(a) Apply seal packing to the cylinder head as shown in
the figure.

Seal packing: Part No. 08826-00080 or
equivalent

(b) Install the gasket to the head cover.

(c) Install the head cover with the four grommets and
nuts.

Torque: 180 kg-cm (13 ft-lb, 18 N-m)

NOTE: Instalf the grommets so that it’s markings are as
shown in the illustration. Then install the grommet to its
original position.

Connect the high-tension cords to the spark plugs.

6-13
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Adjusting Shim Selection Using Chart
INTAKE

Installed shim thickness (mm)

Measured
“nm - |BIEISIG|81818 18 |8I5 IR 2|28 (5[5 |5 |e 88 2[5 (32 (8(2 8 5(3(8 2 2 2[R 2 2 B[22 2

NN NN N NN N[N NN IN NN N o s N N e e o e o oo o oo o oo oo e oo
0.000 - 0.026 b2jo2o2o2f02)040aloaloslosloelosi oalos|i ol o ol 21 2] 2]1 a|r afr 4|1 6] 6161 &)1 8]1 820f20}20]22]24
0.026 - 0.050 12j02/02/02j02}02}0404 04}oslos o6 l0sloslod] 1 0f1 of1 o1 2| 2}1 2|1 4|1 |1 4] 6]1 61 8|1 6]1 8]1 8 [20}20]20]22}22] 24|24
0.061 - 0.076 b2 j02j02(02)02[o2}0404 04 osfos)os oslosfos]i ol 10[1 o1 2|1 21 2| a[1 a1 a|1 6]1 161 81 81 B[20[2020(22]22[22[24] 24
0.076 - 0.100 b2 jozjo2j02j02}o4joalos oslosloslosloslos|1 of1ofi d12/1 2121 a1 afr |1 61 6]1 6|1 8[18]1 8 20f20[20]22 122 }22]2424 | 2624
0.101 - 0.125 b2 p2o2]02j04fo4joajosjosloslosloslos]t of1 of1ofi 212/1 2141 a1 af1 6|1 61 6]1 8}t 81 8o pof2oR222 22242424 26|24
0126 - 0.150 | Jo2jo22joalosjosfosloslosiosloslosliof of1of1 2[12}1 2141 4141616} 6|1 61 8|1 sf20[20[20[2222}22]24 124 P46 26 2
0161 - 0.176 | pzjoz aajoslosloslosloalos| oo o)1 2121 2]1 4|1 |14 ]1 61 6] 6]1 81 6]1 820k20 20222222 ]2424 24 |26 |26 262834
0.176 - 0.189 | lo2joalosjosioslosfosjoslosltofi ofiofi of1 2[12]1a|1a]1 4]14]16]16}16]s 81 8l18]20feol22}22122]22]24]24]26 26 )26 |26 28] 3032
0.190 - 0.290
0.291 - 0.300 [0ajosloafiof1 ofiofyoft 21 2|1 4|1 a|1 4|1 a]16]1 6|1 8|1 8]1 8] 2002|2222 2pp sl a6 26 el 6 pseaa0k030s0fa 22
0.301 - 0.325 {0afoejos]10]10l10f1 21 2} 2|1 4|1 a]r a1 6}16[16]1 8] 8|1 820 20 0P 222} 2pap 4] a6 (26 262 6]2ab s a0l0R 0l 2132]a2[34)
0.326 - 0.350 |ososfiof1of12(12} 2} af14]1a]16]1 6|1 6}18J1 8|18]2020 0l 2222224 24 pal26 2626 28{28]28[B0 303032 323 2B 34
0.361 - 0.376 |osjosf10j1 21212} a[1a[14]16]16]1 61 8[16]1 8|20]2020[2 22[22]2a 2424 26|26 26 128]28]2630300j32|a2 3234 34 34
0.376 - 0.400 |osl10f12}12)14)14}1416]18]18|18]1 8]1 82020]2022[22[22 24|24 ]24 2626 [26]26 282830130303 22 32]34}34 ]34
0.401 - 0.426 |oaf10f12}14]1a|14}16}16/16}18]1 81 apop0l20l22[22222 42424 p8 26 26 2626800022214 34 4
0.426 - 0.450 [1o)1214}1a|16]16}16[18/18}18]20p0R0R222|22} a4 24]26]2626 2828 28]30[30[3032|32]3 2|34 434 |34
0.451 - 0.475 |10}12}14}16]16}16]1 81 818]20)20[z022}22l22]24[24]24|26] 26]2628]28[26 3030|2013 2}32]32]34]24
0.476 - 0.500 |12}1a/16/16}18}18[18]20]20]2022]22p2}24[24]24]2626 26{ 28]28]28}3030}30]32]32|32}34 |34 ]34 |34
0.501 - 0.626 [12}1471s/18l18)18f20f0f0f22]22122]24 2424262626 26| 2828303030322 3 2}34 24|34 ]34
0526 - 0.550 [14]16)18J16]20l20k0p2p2]2224Raabe]osl26l28ke el 30lopopli2h2lalsafae
0.651 - 0.575 |14hi6l1e20j20j20p2212222]2ap2a 2426 26262628 2B 3of 3030 R2[3232[34 ]34
0.676 - 0.600 1618[2020p22[221222a 4|24 6 p6[26 128288 R0BO B 3232R2{34 4434
0.601 - 0.625 [ef18j20j22|2222[24]24]24]26]26 26 28 26]26[20[30[30k Y 32] 2[4 34 3434
0.626 - 0.650 [18[20[22[22124[24 24 [26]26]26[28[28[28[30[3030[32 32|31 3434 3434
0.661 - 0.676 [18[20{22[24[2424[26[26]26[28|128|28 30[30[30[32[32 323413434
0.676 - 0.700 Pop2]2apaprelelepefalzelaoiopop22lazla[43434
0.701 - 0.726 [20122]2a[25[2626[28[2828[3030[30}32]32[32[34 |34 ;34 ]34
0.726 - 0.760 [222a]spslenzelzeliopopolzlizlizlaajaalss Shim thickness mm (in.)
0.751 - 0.776 p2pajeep2al2apezolsoaoR2f232jaafaalas shr:im Thickness  1S™ | Tmickness
0.776 - 0.600 papepapafaofopol2jzfazfapapapba o No.
0.801 - 0.826 [apspepopoRopzjszpzRaR4jaapa 02 | 2.50 (0.0984) | 20 | 2.95 (0.1161)
0826 - 0850 [z6[z8jpopopzzzBapafafa 04 | 2.55 (0.1004) | 22 | 3.00 (0.1181)
0.851 - 0.875 _R26P8[0[32}a2(32}34 ]34 06 | 2.60 (0.1024) | 24 | 3.05 (0.1201)
0.876 - 0.900 RO20p213234;34134124 08 | 2.65 (0.1043) [ 26 [ 3.10 (0.1220)
0901 - 0925 pOpOR2AP4adIa 10 | 2.70 (0.1063) | 28 | 3.15 (0.1240)
0.926 - 0.950 pofazp4j3aad
0961 - 0.975 bobzha 12 | 2.75 (0.1083) | 30 | 3.20 (0.1260)
0.976 - 1.000 bzba 14 | 2.80 (0.1102) | 32 | 3.25 (0.1280)
1.001 - 1.026 B434 16 | 2.85 (0.1122) | 34 | 3.30 (0.1299)
1.026 - 1.090 [4 18 | 2.90 (0.1142)

Intake valve clearance (Cold):

0.19-029 mm (0.007 - 0.011 in.)
EXAMPLE: The 2.800mm (0.1102in.) shim is installed
and measured clearance is 0.450 mm (0.0177 in.). Re-
place the 2.800 mm (0.1102 in.) shim with No. 22 shim.



Adjusting Shim Selection Using Chart
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EXHAUST
Installed shim thickness (mm)

Measured
il S N e S e P S G e i
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0.261 - 0.275 | [o2loajosjosjoslososiosioajos]i oft of1ofi 2)1 2|1 21 41 414} 6]1 61 6 ]18[18]t B]20[20}20]22]22 22 24]2a]2a 6 26 26[28(30] 2
0.275-0279 | p2 lososfosjoafosh ofiof10j1 2[12)1 2|1 aj1 a1 41161 6{16]1 81 8]1 8|20f20[20{22]22[22124 42426 26 26 28]28] 30{32
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0.426 - 0.450 [o6loah of12]12h2)r 21141 a]16]16/1o[18]18[18]20[20p20[2022]22 2424242426 [26]2628]26[28130]30{32[3232]32]34
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0.476 - 0.500 [oaf10f12]14]14]ra]14[16}16]16]18}1 81 8Rok02b2b2b A 24p e kel 66 al2sl0k0jaokol2ls2aakakaa 34
0.501 - 0.625 [10p1214)1414]16]16[18}18]1 8]1820p0p0f2]22R2]24 4242626 e peal280k0l0l2 232343434 a4
0526 - 0.650 [10[12)1a[16]r6]161 6/18)18|20[20p0 k02222042424 24 2526 28282828 13030132]32]32]a2[34]34
0.551 - 0.576 [1271a/16{16/16]18]18/1 8f20j20{2022[22]22]24 2424 {26 |26/ 26 26 [28]26[30}30B032]32]32]34 34134 ]34
0576 - 0.600 [12[14/1618]18}18}1 82of20j22k22[22 2212 4[24 26 |26 26 26 2828 3030300213234 |34 |34 34
0.601 - 0.625 [1a718]18)18halopopofe2]22l22ap4f2ae 62626128 20[30[30[30R2]a2la2[34 ]34 ]34
0.626 - 0.650 [1a[16]18]20R0R0R0R2P2[4R424 242626 20[28{28281 303023232 b 23434
0.651 - 0.675 [16[16f20[20p0p2[22f222al2ap4l26]26]26]20]28]26830l30 30p2]a2]32]3ajaalae]4
0676 - 0.700 [1618]20p22[22p2p2j2a)2a]26262626]28[28130[3020[30{ 3223434343434
0701 - 0.726 [18[20[22[222224 2aPa 262626 28]28palaofaola0fa2[a2 3234134134
0.726 - 0.750 [18[20p2]a2apal2apej2spa28Pef2el30l0R2k2l32[a2 34]34 134 . ,
0.751 - 0.775 _[20Q22242ap2a}26[26}26[28 8 [28[30B0k0232(3234]34{34]34 Shim thickness mm (in.)
0.776 - 0.800 [20f22]2ap26[2626[26[28)28[30130130j30]32[32 (3434 |34 34{34 Shim Thickness Shim| o iness
0.801 - 0.625 [22P24]26los|2epefelznlolopola2la2]324f34]34]4 Ne. Ne.
0.826 - 0.850 [22[2426e(28p28p8R0R0P2az2[32}32]34]34 ]34 02 | 2.50 (0.0984) | 20 | 2.95 (0.1161)
0851 - 0.875 [24pepakalsfz03030R2[32{32[34[34]34 134 04 | 2.55 (0.1004) | 22 | 3.00 (0.1181)
0876 - 0.800 papspepopopofiop2hzafiszapa 06 | 2.60 (0.1024) | 24 | 3.05 (0.1201)
0901 - 0926 _[62efs0poj30js2(32[a2laaa4fa4fae 08 | 2.65 (0.1043) | 26 | 3.10 (0.1220)
0826 - 0950 [6fsisozsalsaiszasiaafas 10 | 2.70 (0.1063) | 28 | 3.15 (0.1240)
0981 - 0975 [2Al0ji2132]32i34[34[34104 12 | 2.75 (0.1083) | 30 | 3.20 (0.1260)
0976 - 1.000 [28jsojazpaf3afaafas : : . :
Y001 - 1.025 Bob2hakababa 14 | 2.80 (0.1102) | 32 | 3.25 (0.1280)
1026 - 1.050 [of2jaafsa 16 | 2.85 (0.1122) | 34 | 3.30 (0.1299)
1051 -1.076 23434 18 | 2.90 (0.1142)
1076 - 1100 [32]pa
1101 -1.125 |4
176 1160 B2 Exhaust vaive clearance:

0.28 - 0.38 mm (0.011 - 0.015in.)

EXAMPLE: The2.800mm (0.1102in.) shimis installed
and measured clearance is 0.450 mm (0.0177 in.). Re-
place the 2.800 mm (0.1102 in.) shim with No. 18 shim.
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FUEL PRESSURE GAUGE

INSTALLATION
1. Disconnect the cable from the negative terminal of the
battery.

2. Disconnect the cold start injector connector.

F11088

3. Remove the cold start injector pipe. -
(a) Put a suitable container or shop towel under the - /
injector pipe. gfﬁl DY/ 2N
(b) Remove the two union bolts, four gaskets and injec- ' 3}
tor pipe. '
NOTE: Slowly loosen the union bolts.

4. Install the fuel pressure gauge.

(a) Install SST (pressure gauge) to the delivery pipe
with new two gaskets and union bolt.

SST 09268-45011

Torque: 180 kg-cm (13 ft-lb, 18 N-m)
(b) Wipe off any splattered gasoline.

(c¢) Reconnect the battery negative {-) cable.

FI1B74

REMOVAL

1. After checking fuel pressure, disconnect the battery neg-
ative cable and carefully remove the SST to prevent
gasoline from splashing.

F1088

2. Install the injector pipe with new four gaskets and the
two union bolts.

Torque: 180 kg-cm (13 ft-1b. 18 N°'m)
3. Connect cold start injector connector.
4. Connect cable to negative terminal of battery.

5. Check for fuel leakage. (See P. 1-14)

— FIIB7Y




BASIC ENGINE AND TCCS INITIAL

INSPECTION CHECK SHEET

This check sheet should be copied and the copies used rather than the original.)

NOTE:

CUSTOMER'S NAME

MAKE AND MODEL OF AUTO

ODOMETER READING

REGISTRATION YEAR

HOW OFTEN DOES PROBLEM QCCUR?

WHEN DID PROBLEM BEGIN ?

CONTINUALLY

/ / ABQUT DAYS AGO
INTEARMITTENTLY — ( TIMES A DAY)
OUTSIDE TEMP. WEATHER FUEL REMAINING | COOLANT
WHEN PROBLEM QCCURS IN TANK TEMP.
Hot, Warm, Cool, Cold H { ycC Clear, Cloudy, Raining, Snowing |F, 3/4,1/2,1/4, E ( )C

CUSTOMER'S COMPLAINT

BASIC ENGINE INSPECTION

RESULTS (STANDARD)

ignition timing

‘BTDC (10°BTDC w/ check connector T-E1 shorted)

idle speed rpm (650 rpm)
Throttle linkage good - no good
Air filter good - no good
Fuel pressure good - no good
Spark test good - no good
FD: Fouled (dry) #1 #2 #3 #4
Spark plug FW: Fouled (wet)
B: Burnt OK: Normal
Distributor cap, Rotor, Spark plug cord good - no good
Air leakage present - absent
ISC system good - no good
Compression kg /cm? #1 #2 #3 84
(psi, kPa)
#1 #2 #3 #4
Valve clearance mm (in.) Intake
Exhaust
TCCS INITIAL INSPECTION RESULTS (STANDARD)
Diagnostic code normal code - code ( )
CRANKING RACING {DLING
2.7 -31 27-21 23-26
Fuel pressure kg/em® (38 ~ 44, 265 - 304) | (38 - 44, 285 - 304) ((33 - 37, 226 - 265)

(psi, kPa)
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DIAGNOSTIC CHARTS
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SERVICE SPECIFICATIC
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FOREWORD

The various charts used in this manual
have been brought together and sum-
marized here lo make them easier to un-
derstand and use. This section may
therefore be pulled out and stapled to-
gether to make a small booklet; this will
make troubleshooting and repair work
easier and faster since the technician
can, in most cases, rely on the booklet
alone and need only refer to the Diag-
nosis Manual itsell when necessary.

As in the case of the Diagnostic Man-
ual, troubleshooting should begin with
Step I of the Basic Engine Inspec-
tion Chart and proceed step by step 1o
the end. The other charts should be
used only if the Basic Engine Inspec-
tion Chart so directs.



BASIC ENGINE INSPECTION CHART
(P. 2-2)

n Does engine slart?
NO
YES
}
N . Adjust ignition timing by
H Check ignition timing. NG tur:'ning Elistributor. ®
0K
n Check idle speed. Adjust.
NG
oK
n Check throftle linkage. Repair.
NG
oK
Inspect air lilter. Repair or replace.
s I o
oK
y
n Check fuel pressure. NG Go to step of this chart.
) 0K
Check for spark.
o
NG
n Check spark plugs. NG Repair or replace.
0K
Inspect distributor cap, rotor = .
n and spark plug cord. — Go to step [JH of this chart.
NG
m Repair or replace.
QK
m Is air leaking into air intake system? NG Repair.
QK
m Check ISC system (P. 4-24). NG Repair or replace.
QK
Check compression pressure .
E (P. 4-29). NG Repair.
oK
m Check valve clearance (P. 6-11). NG Adjust.
oK
m Go to TCCS Initial Inspection Chart (P. 3-2}.




TCCS INITIAL INSPECTION CHART
(P. 3-2)

Does "CHECK ENGINE" warning

.— o GotoChart 2 (P.4-5).

Go to Chart 1 (P. 4-2).

{Chart 1 - No. "CHECK ENGINE" )
| warning light.

Chart 2 - Reading and conlirming
diagnosis codes.

Go to Chart 4 {P. 4-11).

light come on? NO
YES
1
H Is normal code output?
NO
YES
'
H Check luel pressure,
NG

oK

1

Il problem continues.

{Chart 4 Fuel system)

n Gao to Symptom Charts (P. 3-4).




SYMPTOM CHARTS (P. 3-4)

Symptom Does nol start Difficult to start Paor idling
Reference (page) No initiel | " ° | 'meer- |Highen-| Lowen-| , h _
combusion completa Cold | Hot |Ordinary | rect gine idle| gine idle idle Hunting|
Systam combusion fast idle | spead | speed
12,1314 11,221 23 |2 11,43 22 22,21,32 11,1243 | 11,21
Dnagnogis code 1-7 | A 32 32 4261 141N
20
Solenoid msistor 4-18 O Q o
Injector 4-20 (w] o] O O
Fusl pump 4-11 a] O O &}
Fusd
Fual preasure
wrsiam .
regulator 4-11 O Q Q Q Q Q
Fuel filter| a-11 o 0 o o o
Fuel pipe lina
ignetion | Ignition cail
syste | Igniter 6-6 0 ©
Circuit opening ralay | 4-11 Q o
EhmctTic
WU | EE| main relay 4" 1"’1 o o o o o
Cold stert injector | 4-23 o} o o | o o) o
Caodd
St Cold mart injector
4-
Brsem | e gty 22 o o o|lo]| o o
ECU - O O Q (o] O Q Q O o] o
Air i 4-11 o) o) o} 0 o]
ir llow meter 6-14
L 8-3
Diswributor 5.4 O Q
Water temp. sensor | 5-12 Q O o o) < o
Bec- | Throttte position 6-16 o o o
Yo | sensor 6-18
corol
sysern | Intake air temp, §-13
S8nsor )
Vahicle speed sengor | 6-20 Q o)
Oxygen sensor $-8 o
Neutral s1art switch 5.22 O o O Q
Starter gwitch 5-21 Q
Aar -

e | Throttle body o o o o
:;am ISC valve 4-24 o O ] O O Q O
EGRA system 4-26 © o] Q

A/C idle-up symem - Q o




SYMPTOM CHARTS

Poor drivability Engine stall
Symptom Afier
ace- Alte .
Somae elera- ace- During
Referance (pege) Hesita- | Back- | Loss of | Black .| Knock- | time | yipn elera- | A/C
tion fires power | amuking| Hunting| jng :th?;' pedsl g:gal ﬁg:ra-
arli -
Sygtem " glemod released
. . 14.21.22 | 21 14,21.22 | 21,3132 | 12.13.21 | 91.32 11.21.31 | 31.32
Diegnosie code 1-7 {3132 31,3241 32
Solenoid resisior 4-18
Injector 4.20 O O [®] O o]
Fuel pump 4-11 (o] o Q o]
Fuel
Fuel
System | Tuel préssure a11| o o o o 0
regulator
Fuel filter an| o o o o o
Fuet pipe line
Ignition | Ignition coil )
system | Igniter 58 © © ©
Circuit opening relay |4-11 <
Elactric
;ource . 4-2
EF) main relay PRT O
Cold start injecior 4-23 O
Cold
siant Cold start in]'ecllJf 4-22 0
time switch
ECU - 0 O O (@] O O »] O o] O
. 4-11
Air Aow meter O o} e} o} O O O
5-14
Distributor -3 o o
8-4
.| Water temp. sensor 5.12 O O o] O O [®]
Eleciranic
control Throttle position 5-16 o o o o o o 0
sysiem 8ANSOT 5-18
Intake air temp. sensor | 5-13
Vehicla speed ssnsor |5-20 o
Oxygen gansor 5-8
Nautral start switch 5-22
Starter switch 5-21 o} o O
Air Throttle body - o
induction
Sysiem ISC valve 4-24 O
EGR symem 4.26 O 0] o
Other
A/ C idle-up system - O




SYSTEM OR UNITS INSPECTION
CHARTS

USE THESE CHARTS ONLY IF THE BASIC ENGINE AND THE TCCS INITIAL
INSPECTION CHART SO DIRECTS.

CHART 1 — No “CHECK ENGINE” warning light. (P. 4-2)

n Check EFI, EGN, GAUGE fuses. I——I Replace [use(s). |

oK NG
n Check EFl main relay. l—o—l Replace EFI main relay. |
NG
0K
Check voltage between terminals |
+B or B1 and E1 of ECU. NG
OK
Check wiring between GAUGE luse
Check warning light by grounding and ECU connector and check lor
terminal W of ECU. NG faulty "CHECK ENGINE” warning
light.
{OK
B Try another ECU.
Check voltage between teeminal : B Check wiring between ECU con-
of +B1 of ECU and body ground. NG | nector and luse.
oK
7 Check wiring between terminal E1 Repair wiring between terminal E»
ol ECU and body ground. NG of ECU and body ground.
oK

n Try anaother ECU.

CHART 2 - Reading and confirming diagnostic codes (P. 4-5)

n Read and record diagnostic code (s). I

EEde 11. 13 or 427 IT-I Go (o relevant Diag. Code Chart. |

NO
n Code 51? — - Check the following:
N YES (a) Air conditioner switch off?
0 (b) Throttle valve fully closed?
(c) Shilt leverin P or N (A/T)?

Clear memory, then see whether
previously:gutput codes are still
being output.

Are previously-outpul codes Go to relevant Diag. Code Chart.
still being output? YES
NO

n Go to Chart 3 (P. 4-8).




CHART 3

= Intermittent trouble or problems (P. 4-8)

CHART 4 - Fuel system (P.

4-11)

Meck fuel pressure.

il

NG

Is {uel pressure zero while crankmgL'—-l Go Lo step - of this ¢charl.

| NO

Does fuel pressure gradually drop
alter engine is started?

YES Go to step [fl of this chant.

lNO

Is tuel pressure above 3.1 kg /cm?
(44 psi, 304 kPa)?

NO

Check fuel return line, and
YES il it is OK, replace pressure
regulator.

Is tuel pressure below 2.7 kg /cm*
(30 psi. 265 kPa) when engine is
suddenly raced to 5,000 rpm?

Check tuel line, and il it is QK.
replace pressure regulator or
YES fuel pump.

{ NO

Is fuel pressure above 2.6 kg /cm?
(37 psi, 265 kPa) when engine is

Check pressure regulstor.

idling? YES
Check EFl and IGN [uses. L — .| Replace fuse (s).
‘ 0K NG
Short terminals of fuel pump check
cannectlor. oK
{ NG
Check voltage at Iuel pump con- -
n neclor. OK Replace fuel pump.
} NG
Check voliage between EFI main Check wiring between EFI and
relay and body ground. NG IGN fuses and EFI main relay.

} oK

Check EFl main relay.

I__..Iﬁplace EFl main relay.

} 0K

NG

—h
[t

check connector and luel pump.

Check wiring between EFI main relay,

=

opening relay and body ground.

Check voltage between terminal + B ol circuit

Check wiring between fuse and
circuit opening relay.

NG

} OK

Check circuil opening relay.

ﬁ

} oK

| ] Replace circuit opening relay.
NG

Check vollage between terminal STA
ol circuit opening relay and body
ground.

Check wiring between ignition

NG switch and circuit opening relay.

F

} oK

Check winng between circuit open-
ing relay and fuel pump,

-
=)

ﬂCheck air flow meter pump switch.

I—_l Repair or replace air llow meter.

l 0K NG
Check circuit opening relay. I—.,I Repair circuit opening relay.

m Check wiring between circuil opening relay. air flow mater and body ground.

-8-



CHART 5 - Injector electrical circuity (P. 4-18)

Check operating sound ol injectors.

NG

oK

Injector electrical circuity normal.

Check resistance ol solenoid resistor.

oK

Check voltage betwean terminal + B

NG

Replace solenoid resistor.

of solengid resistor and body ground.

oK

Check voltage between terminals

NG

Check wiring between bafttery and
solenoid resistor.

No. 10 and /or No. 20 of ECU
and body ground.

0K

Check voltage between terminals

NG

Check wiring between solenoid
resistor and injectors, and injectors
end ECU.

No. 10 and 7or No. 20 and Eo1 or
Eoz of ECU,

oK

m another ECU.

CHART 6

NG

— Injectors (P. 4-20)

Check wiring between ECU
and body ground.

CHART 7 — Residual fuel pressure (P. 4-21)
CHART 8 - cold start injector time switch (P. 4-22)
CHART 9 — cold start injector (P. 4-23)

CHART 10 —1die speed control {ISC) system (P. 4-24)

Cheack voltage between ISC
valve connector and body ground.

Check wiring between |SC valve
connector and EFl main relay.

Rapair or replace 1SC valve.

NG
OK
Check ISC valve.
NG
0K
Check voltage between terminals
ISC1, ISC2 and E1 of ECU. NG
OK

n Try another ECU.

Check wiring between ISC valve
snd ECU.

CHART 11 — exhaust gas recirculation (EGR) system (P. 4-26)
CHART 12 - Fuel cut system (P. 4-28)
CHART 13 - Compression pressure (P. 4-29)




DIAGNOSTIC CODE CHARTS

USE THESE CHARTS ONLY IF BASIC ENGINE AND TCCS INITIAL INSPECTION

CHART SO DIRECTS.

CODE 11 - Momentary interruption of current to ECU {P. 5-2)
CODE 12 -no HPI;U'I signal to ECU while engine is cranked

n Check air gap.

ITN.IG |

Replace distributor.

} OK

B Check pickup coils in distributor.

Replace distributor,

I —

4 OK

Check resistance ol pickup coils
at ECU connector.

NG

Check wiring between ECU con-
nector and distributor connector,

1 OK

nTry another ECU.

CODE 13 - Momentary interruption of RPM signal (P. 5-4)

CODE 14 —II_:g
CU (P. 5-5)

-

nition confirmation signal not being input into

nCheck lor sparking.
I OK NG
Check voltage between terminal |GI o
ol igniter connector and body ground.| oK’ Replace igniter.
|
t NG
Check voltage between terminals E:gg: ;‘;gr}gn?le;me;:ngggrcﬁ"'
IGf and E1 of ECU. NG still NG, try another ECU.
L OK
n Try another ECU |
Check ignition coil Replace ignition coil.
5 | el
1 oK
. Check wiring between ignition
Check power source line voltageof | __ | ~° S
ignition coil NG :‘?;:tgﬁnnector and ignimion
| OK
Check waring between igniter
Check power source line voltage of connector and ignition coil
7 igniter. NG ™1 connector, and igniter con-
nector and ignition switch.
|
' 0K
Check voltage beiween erminal 1Gt o! .
ﬂ igniter connector and body ground. Ty Replace igniter.
& NG
Check voltage between terminals E':gg: :;_::"ign?fémeg:ngggrfﬁn'
IGtand E: of ECU. NG still NG, try another ECU.

[
'OK

mV another ECU.

~10 -




CODE 21 - Lean exhaust (P. 5-8)

n Is air leaking into air intake system? NG Repair air leak.
0K

E Check spark plugs. NG Repair or replace.
0K

Inspect distributor cap, rotor and .

H spark plug cord. NG Repair or replace.
OK

HCheck ignition system (P. 5.5). NG Repair ar replace.
OK

H Check fuel pressure. NG Go Lo Chart 4 {P. 4-11),
OK

HCheck injector {(P. 4-20). NG Repair or replace.
OK

mheck air flow meter (P. 5-14), NG Repair or replace.
oK

uChack installation of oxygen sensor. NG Tighten oxygen sensor,
OK

nCheck operation ol oxygen sensor. oK System normal.
NG

Check wiring between oxygen sensor L

n and ECU connector. NG Repair wiring.
oK

Replace oxygen sensor.

CODE 22 - Opean or short circuit in water temp. sensor circuitry
(P.5-12)

n Check resistance ol water temp. *| Replace water temp. sensor

sensor, NG

oK

Check vollage between terminals Check wiring between ECU con-
THW and E2 of ECU. NG nector and water temp. sensor,

0K

nTrv another ECU.

-11 -



CODE 24 - Open or short circuit in intake air temp. sensor
circuitry (P. 5-13)

Check resistance ol intake air temp.

Replaca air llow metar,

sensor. NG
QK

Check voltage between tarminals

THA end E2 of ECU. NG

0K

Try another ECU.

Check wiring between ECU con-
nector and intake air temp. Sensor.

CODE 31 OR 32 - Open or short circuit in air flow meter

circuitry (P. 5-14)

Check voltage between terminals

Ve and E2 of air flow mater.
oK

Check voltage between terminals

NG

Vs and E2 of air flow meter.

oK

Check voltage between terminals

NG

Check wiring between ECU termi-
nal and air flow meter connector;
if still NG, Wry another air llow
meter.

Vs and E2 of ECU,

0K
Try another ECU.

B

NG

Check wiring between ECU termi-
nel and air llow maeter connector,

Check voltage between terminals Vc and E2

q

ol air llow meter connector.

oK

Try another air flow meter.

NG

Check voltage batween terminals V¢

and E2 ol ECU.

oK

Check wiring batwean ECU con-
nector end air llow meter connector.

-

NG

Check wiring between ECU termi-
nal and air (low meter conneclor;
if still NG, try another ECU.

CODE 41 - simultaneous IDL and PSW signal to ECU (P. 5-16)

[FOR POINT TYPE: CELICA]

Check throttle position sensor

contacts.
oK

F

Check voltage between terminals DL

NG

Adjust (P. &6-4) or replace
throttle position sensor.

and E1 of ECU.

oK

Check vollage betwesn terminals

NG

Check wiring between ECU and
throttle position sensor: il still
NG, try another ECU,

Psw and E1 of ECU.

0K
n Throttle position sensor is normal. |

NG

-12 -

Check wiring between ECU and
throttle position sensor; if still
NG, try another ECU,




CODE 41 - Open or short circuit in throttle position sensor

circuitry (P. 5-18)

[FOR LINEAR TYPE: CAMRY]

Check voltage between terminals

Vc and E2 of throttle position sensor. | NG

0K

Check voltags between terminals

VTA and E2 ol throftle position

Sensor. NG

oK

Check voltage between terminals

Check wiring between ECU and
throtlle position sansor; il still NG,
try another throttle position sensor,

VTA and E2 ol ECU.

oK

Try another ECLJ.

NG [

Check wiring between ECU terminal|
and throltle position sensor con-
neclor.

Check vollage between terminals V¢ and E2
of throtile posilion sensor connector,

oK

Try another throttle position sensor.

NG

Check voltage between terminals

Ve and E2 of ECU. NG

oK

Check wiring between ECU and
throttle position sensor; if still NG,
try another ECU.

Check wiring batween ECU connactor and throttle

posilion senser connector.

CODE 42 - Open or short circuit in vehicle speed sensor circuitry

(P. 5-20)

Before using this chart, check again
to see whether Code 42 is still being
output.

Check continuily between terminal

$PD of ECU and body. NG

oK

Try another ECU.

Check wiring and speed sensor
in the speedometer.

CODE 43 - Open circuit in starter signal circuitry (P. 5-21)

Check starter operation.

Check wiring between positive
terminal of battery and terminal
STA (50) of starter.

NG
0K
Check voliage between terminals
STA and Ev of ECU. NG
QK

Try another ECU.

-13 -

Check wiring between ECU connec-
lor and terminal STA (50) of siarter.




CODE 51 — switch input signal test (P. 5-22)

n Is nomal code being output?

Go to Chert 1 (P 4-2).

Chart 1 ~ No "CHECK ENGINE')
warning light.

Check wiring betwsen ECU

connector and air canditioner.

Check wiring between ECU
conneactor and throttle

position sensor.

Check wiring between ECU con-

NG
oK
Test air conditioner signal.
NG
oK
Test throttle posiotion sensor
signal. NG
OK
Test neutral start switch signal
(A/T only). NG

-14 -

nector and neutral start switch.




ENGINE

SERVICE SPECIFICATIONS

Idle speed 650 rpm

{w/ check connector T-E1 shorted)
Compression Comprassion pressure 12.5 kg /cm? (178 psi. 1226 kPa)
prassure Minimum pressure 10.0 kg/cm? (142 psi, 981 kPa)

DiHerence between each cylinder

Less than 1.0 kg /cm? (14 psi, 98 kPa)

Valve clearance

Intake
Exhaust

0.19 - 0.29 mm (0.007 - 0.011 in.)
0.28 - 0.38 mm {0.011 - 0.015 in.)

IGNITION SYSTEM

Ignition timing

10° BTDC ¢a Idle
{w/ check connector T - E1 shorled)

Hight-tension
cord

Resistance

25 K{} per cord

Ignition coil Primary coil resistance 0.38-046 0
Secondary coil rasistance 7.7-104 0
Distributor Air gep G and NE pickups 0.2-04 mm 0.008 - 0.016 in.
Signal generator (pickup coil) resistance
G and NE pickups 140 -180 0

EFI SYSTEM

Fusel pressure

Fuel pressure at No vacuum

2.7 - 3.1 kg/cm?

regulator (38 - 44 psi, 265 - 304 kPa)
Cold starl Resistance 2-40
injector Fuel leakage One drop or less per minute
Injector Resistance 1.1-2210
Injection volume 45 - 55¢cc (2.7~ 3.4 cuin.) /15 sec.
Difference batween each injactor 5 cc (0.31 cu in.) or less
N Fuel leakage One drop or less par minute
Vehicle Clearance between stop screw and lever Continuity (IDL - E1 or E2)
Throttle CELICA 0.50 mm {0.020 in.) Continvity
position 0.90 mm (0.035 in.) No continuity
Sensor . -
CAMRY 0.50 mm (0.020 in.) Continuity
0.70 mm (0.028 in.) No continuity
ISC valve Resistance ISC1 - 1B 16.0-17.0%
ISC2-~ +B 16.0-17.0Q
Solenoid Resistance No.10- +B 2-310
rasistor No. 20 - +B 2-30
Cold stant Resistance STA - E1 below 30°C (B6°'F) 20-400
injector above 40°C (104°F) 40 - 6002
time switch STA - Ground 20 - BOQ
Water temp. Resistance at =20°C (-4°F) 10 - 20 k)
sensor at 0°C (32°F) 4 - B k)
at 20°C (68°F) 2-310Q
at 40°C (104°F) 0.9 -1.3 k2
st 60°C (140°F) 0.4 - 0.7 kf2
at BO°C (176°F) 0.2-04 kQ)

-15 -



EFI SYSTEM (Con’d)

Air flow meter

Resistance

Fc - &1

E2 - THA

at -20°C (-4°F)
at 0°C (32°F)
at 20°C (68°F)
alL 40°C (104°F)
at 60°C (140°F)

Inlinity (Measuring plate fully closed)
0 2 (Measuring plate slightly open)
10 - 20 k0

4-7kQ

2 -3 K}

09-131kD

0.4-07 K2

ECU

NOTE: 1. Parform all voltage and resistance measuraments with the computar connected.
2. Verily that the batiery voltage is 11 V or above when the ignition switch is ON.

Voltage
Terminals Condition STD voltage
13 - E1 Ignition S/W ON 10-14
BATT - E1 — 10-14
IDL - E1 Ignition Throttle valve open 8-14
CELICA
PSW - Ea S/W ON Throttle valve fully closed 4-5
IDL - E2 Throttle valve open 4-6
CAMRY lgnition Thromtle valve fully closed 0.1 - 10
VTA - E2 S/W ON ome v ve S ob
Throttle valve fully open 4-5
IGT - Ev Idling About 1.0
STA-Ev Cranking or idling 6-12
No. 10 _ Eo - ]
No. 20~ Eoz Ignition S/ W ON 9-14
W-E No trouble {Check engine warning light off and engine 8-14
running)
vC - E2 . — 45-55
Ignition -
$/W ON Measuring plate fully closed 4-5
VS - E2 Measuring plate fully open 0.02-05
Idling 2-4
THA - E2 Inmake air temperature 20°C (68'F) 1-3
THW - E2 Coolant temperature BO°C (176'F) 05-25
ISC1
1sc2 - B Ignition - 9-14
A/C-E S/WON Air conditioning ON 8-14
ACT - E1 Throttle valve lully closed 4-5
_ Check connector T - E1 not shor 10-14
-E
Check connector T - E1 short 0
Resistance
Terminals Condition Resistance ({2}
G-6G- — 140 - 180
NE -G - — 140 - 180
Fuel cut rpm
(w/ Vehicle speed O km/h and coolant
lemperature 80°C or 176°F)
Fuel cut rpm 2,000 rpm
Fuel return rpm 1,600 rpm

-16 -



TOYOTA




