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FOREWORD

The TCCS {Toyota Computer-Uontrolled System) has been designed,
basad upen the very latest in electronic technology, to control the
ignition thming and the amount of fuel injected into the intske mani-
fold by means of an ECU (Blectroniec Conirot Unith

Since the TOCE is providad with many sensors, which keep the com-
putar informed of engine operating conditions, and with actuators,
which operate as the EC0Us “hands and feet” 1o do the actual work,
the TCCS looks very complicated on the surface. Technicians may
therefore get the impression that an engine sguipped with TCCS is
totally different from other types of engines.

it must not be forgotten, however, that since the TCUS does nothing
more than control the ignition timing and the supply of fuel, the en-
gine jtseif is almaost exactly the same an ordinary engine.

Therefore, it something goes wrong with an engine equipped with
TCLE, there is a good chance that the problem is in another part of the
enging ani does not involve the TCCS at all.

And even if the troubde is found to be in the TCCS, the ECU issquip-
ped with a self-diagnosis system, which allows the problem to be sasily
identiified.

For the above reasons, this manual explains the most ideal method of
troublashooting the 1883 and later 4A-GE engines, and iells how to
carry out the necessary repairs,

The section of this manual entitled GENERAL INFORMATION con-
tains the information that must be known by the technician before
inspection and repair can be carried out,

Allinformation in this manual is based on the latest product informa-
tien at the time of publication. Howaver, specifications and procedures
are suibject to change without notics.

TOYOTA MOTOR CORPORATION

©1983 TOVYOTA MOTOR CORPORATION
All rights reserved. This book may not be
reproduced or copled, in whole or in part,
without the writien permission of Toyota
Maotor Corporation.
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HOW TO USE THIS MANUAL

ARRANGEMENT

This manual is divided into the following sections.

Basic Engine Inspection Chart

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

TCCS Initial Inspection & Symptom Charts

The TCCS Initial Inspection Chart is used for a pre-
test of 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 completed.

System or Parts inspection Charts

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

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

Diagnostic Code Charts

When the diagnostic systermn 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 Ini-
tial Inspection Chart since their use will be indi-
cated as necessary by this chart.

Removal, Installation & Adjustment

This. contains directions for the removal, installa-
tion and -adjustment of alt relevant parts, test

gauges, etc.

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

The first four of the above-mentioned charts use
the following troubleshooting symbols.

Condition
K Procedure

R Normal
BB Note(s)

HOW TO USE THIS MANUAL
Taking Customer’s Report

Find our first from the customer what the problem
seems to be and under what conditions it occurs,
and record this information on the Basic Engine &
TCCS initial Inspection Check Sheet {included at
the back of this manual). 1t goes without saying
that you must check to see if the problem that the
customer is complaining about actually exists, and
if so, you must correct it.

Basic Engine Inspection

Begin your inspection at Step B of the Basic En-
gine 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. |If you
come to an instruction directing 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 con-
tinue on.




BASIC ENGINE & TCCS INITIAL
INSPECTION CHECK SHEET

{NOTE: This check sheat shoult be copied and the copies used rather than the original.)

AR S A B e R
CONTINUALLY

INTERMITTENTLY = { TIMES A DAY)

AA s
BT

rpin (BOO £ 50 rpm)

i % {15206 %)

goad - no good

geed - 0o gaod

good - nogood

goad - no good

present - absent

novmal code - code |

AfterCompietion of Repairs
After finishing a repair job, recheck the following:

Are all connectors, hoses, etc., firmly hooked
up ?

. 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 diagnostic
code to be output by the £ECU), be sure to clear the
ECU's memory {(as explained on p. 4-7), then re-
check to make sure that the memory has been
cleared. Do this by restarting the engine and check-
ing to make sure that the ECU is outputting a
normal code (see p. 3-2).

NOTE: All charts have been gathered together in
outline form and made into a small booklet, which
is included at the back of this manual,

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

NECESSARY TOOLS & EQUIPMENT

CIRCUIT TESTERS

of @
8[‘0 @

Use a circuit tester with a high-
impedance {10k /V minimum).

SOUND SCOPE

4

INNECTION MEASURING
TOOL SET (SST 09268-41045)

FUEL PRESSURE GAUGE =4
{SST 09268-45011) s

SPARK PLUG WRENCH
{SST 09155-16100)

SERVICE WIRE
For checking injector operation

(SST 09842-30050)
g (SST 098
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SYSTEM DESCRIPTION

FUNCTIONS

TCCS is short for Toyeta Computer Controlled
System, The TCCS totally controls the engine,
such as fuel injection, ignition timing and self-diag-
nosis, with the ECU (Electronic Control Unit) in-
corporating the latest electronics technology.
These contorls are extremely accurate to ensure
optimum fuel supply and optimum ignition timing,
and both engine output power and fuel efficiency
are improved,

The TCCS contains the following three functions.

EFI

EF1i is short for Electronic Fuel Injectic;n.

The EF| detects engine rpm, intake manifoid
pressure, coolant temperature and other engine
conditions via sensors, and supplies an optimum
amount of fuei from the injectors to best suit the
engine condition at that time.

ESA

ESA is short for Electronic Spark Advance.

The ESA replaces the conventional governor ad-
vance and vacuum advance mechanisms,

Optimum ignition timing data for each engine con-
dition is stored in the memory circuit of the ECU
which detects the engine conditions by means of

sensors, and selects an optimum ignition timing
data from memory for the current engine con-
dition. The ECU then sends a signal to the igniter
to generate spark at the specific timing.

DIAGNOSIS

ECU contains a built-in self-diagnosis system.

The ECU constantly monitors each sensor,
Whenever & malfunction is detected, the ECU
warns the driver by means of the “CHECK EN-
GINE" warning light in the instrument panel. At
the same time, it retains in memory the particular
sensor system that detected the malfunction. This
information is not erased when the ignition switch
is turned off.

Therefore, the system having a malfunction can be
easily identified by checking the contents of the
memory during repair work,

COMPONENTS
Electronic Control Unit (ECU)

The ECU is the “brains’” of the TCCS. It uses the
following sensors, switches, and signals to keep it-

self informed at all times of the current engine
operating condition so that it can control the engine
accordingly.

Vacuum Sensor

The vacuum sensor manifold pressure changes the
absolute pressure in the manifold into a voltage
signal, which is supplied to the ECU, The ECU
then reduces the amount of fuel injection when the
pressure is low, and increases the amount when the
pressure is high. If the manifold pressure is low
(vacuum is high}, the voltage signal from vacuum
sensor is low; if pressure is high, the voltage signal
is high. '

Water Temp. Sensor

The water temp. sensor is located at the cylinder
hiead rear plate 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 Jocated at air intake
chamber. 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 throttle
body. This sensor linealy converts the throttle
valve opening angle into voltage signals,

Speed Sensor

The speed sensor is located inside the speedometer,
and outputs four pulsed signals for each revolution
of the speedometer cable,

15

G and Ne Signals

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

Air Conditioner Switch

The ECU uses the output from the air conditioner
switch to determine whether or not the air condi-
tioner is operating.

b4

l Vehicle Speed Sensor }————-———
Battery
= o T l A/C Switch 1——-———
) 1
Throttle Vacuum o
Position Sensor
Sensor -
; - ECU
\ I-E.
s : Distributor
.
Coolant =
. - Water
Air Valve Temp.
Intake Air Temp. Sensor Sensor
Cold Start Injector - Starter
Injector - Uq
L .
Pressure Regulator- i {
S
: - Circuit Opening
Start Injector Time Switch —— Relay
Fusl Filter —— — Fuel Pump

FI0083
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DIAGNOSTIC SYSTEM

GENERAL

The ECU contains a buili-in self-diagnosis system
which detects any trouble in the sensor network
and causes the “CHECK ENGINE” light an the in-
strument panel to flash.

By analyzing various signals as shown in the table
on the next page, the ECU detects the systern mal-
functions that are related to the various sensors,
The ECU stores the malfunction code associated
with the detected failure until the diagnostic sys-
tem is cleared by the removal of the STOP fuse
with the ignition switch off or battery disconnect-
ed.

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 "CHECK ENGINE" warning light will biink
once every 3 seconds.

{see illustration)

NORMAL
1/3 8EC /3 8EC 1/3 8EC
| |
- - ]
b Il I
n LIGHT ON
[ { } { | LIGHT OFF
| | L

(U S
3 SECS 3 BECS

FIH086

The “CHECK ENGINE" warning light on the
instrument panel informs the driver that a malfunc-
tion has been detected. The light goes out automa-
tically when the malfunction has been gone out.

For AE

“CHECK ENGINE” Warning Light

Maifunction Code indication

The "CHECK ENGINE" warning light will blink a
number of times equa! to the malfunction code
indication with a 3-second delay between each
indication.

in the illustration, malfunction codes 2 and 3 are
indicated.

CODES NO. 2 AND NO. 3

1 SEC —— ———18EC
| . 35ECS | |, £ 1 SEC
M | ! [
143 SECV~—+«~L~¢-~|’ o
[ L i
- LIGHT ON
l I l l_l L___ LIGHT OFF
CODE No. 2 CODE No. 3
FI086
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Code| Number of blinks Htem Diagnosi “CHECK ENGINE”
No. | “CHECK ENGINE" tagnosis Diagnostic Light
/
on - on on on| o
V| [lors lorefloreflore] | Normal condition - OFF
3 {Seconds)
173 : ; :
2 Ll ML iptakle vacuum Intake mimfoiq prgsszre signal is ON
T e gy | S1GNA open or short-circuited.
_ ' Ignition confirmation signal {1 G}
3 lgnition signal was not received four times in a ON
row.
Water temp. Water thermosignal is open or
S A A sensor signal short-circuited. ON
G or Ne signal was not received
: : when the engine was cranked for
6 | NI BPM signal two seconds or longer. Ne signal ON
was not received for 50 msec
at engine speed over 1,000rpm.
e i Throttle position Throttle cpening angle signal is
7| JUUEDUUL R sensor signal open or short-circuited. OFF
- Intake air ternp. Intake air thermo signal is open
8 | JULUHUUUL A sensor signal or short-circuited. OFF
Signal from the vehicle speed sen-
sor is Okm/h for several seconds
. Vehicle speed when the engine speed is faster
S A sensor signal than 2,800rpm and the intake OFF
manifold pressure signal is over
rated value.
STA signal was not received until
10 - 1[I | Starter signal the engine exceeded 800rpm at OFF
vehicle speed Okm/h.
Air conditioning switch ON or
' : | . . 1DL points in the throttle position
11 ﬂMﬂJLﬂjUULﬂ_ﬂmwﬂ Switch signal sensor OFF. OFF
{(Not registered in memory.)
NOTE: 1. Including “Normal”, the ECU is programmed with the 10 diagnostic codes shown above.

2. When 2 or more codes are indicated, the lowest number (code) will appear first.

3. All detected diagnostic codes, except 11, will be retained in memory by the ECU from

the time of detection until cancelled out.
4. Once the malfunction is gone out the “CHECK ENGINE” warning light on the instru-
ment panel will go out but the diagnostic codefs) wifl remain stored in the ECU memory
fexcept for code no. 11).
5. For the code numbers that have “OFF" in the “CHECK ENGINE" Diagnostic Light
column, the CHECK ENGINE light does not go-on if the indicated malfunction occurs.
However, the trouble codes (except for code no. 11} are still stored in the memory of

the ECU.
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GENERAL PRECAUTIONS

MAINTENANCE PRECAUTIONS
1. INSURE CORRECT ENGINE TUNE-UP

2. PRECAUTIONS WHEN CONNECTING GAUGE

{a) Connect the tachometer {+) terminal to the ignition
coil {—) terminal.

{b) Use the battery as the power source for the timing
tight, tachometer, atc.

3. IN EVENT OF ENGINE MISFIRE THE FOLLOWING
PRECAUTIONS SHOULD BE TAKEN

{a) Insure proper connection of batiery terminals, etc.
(b} Handle high tension cords carefully.

{c) After repair work, insure that the ignition coll termi-
nals and all other ignition system lines are reconnected
securely. .

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

IFCARIS 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, ai times, have an affect upon ECU operation, espe-
cially if the antenna and feeder are instalied nearby.
Therefore, observe the following precautions.

{a) Install the antenna as far as possible from the ECU.
The ECU is located under the radio so the antenna
should be installed at the rear side of the vehicle.

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

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

{d} Do not equip your vehicle with a powerful mobil
radio system,

AIR INDUCTION SYSTEM

1. Separation of the engine oil level gauge, oil filter cap. PCV
hose, etc. may cause the engine to run out of tune.

2. Disconnection, looseness or cracks in the parts of the air
induction system between the throttle body and cylinder
head will allow air suction and cause bad engine tune.

=0 Tachometer

lgnition Coil

£C0204

AE

AA

(LHD) __ECU
pd {RHD}




ELECTRONIC CONTROL SYSTEM

1. Before removing TCCS wiring connectors, terminals, etc.,
first disconnect the power by either turning the ignition
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 codefs) before
removing the battery cable.

FI0GaY

2. When installing a battery, be especially careful not to in-
correctly connect the positive and negative cables,

3. Do not permit parts to receive a severe impact during re-
moval or installation. Handle all TCCS parts carefully and, \
in particular, the ECU, ff :

l’“
4, Do not be careless during troubleshooting as there are i al—> 5
numerous electronic circuits and even slight terminal con- e 53"}'71
] f
| y

tact can cause further troubles.

5. Do not open the ECU cover. \ \ l

6. When inspecting during rainy weather, take care to prevent
entry of water. Also, when washing the engine compart- T
ment, prevent water from getting on the TCCS parts and
wiring connectors. :

7. Parts should be replaced as an assembly.

8. Care is required when ({a} pulling out wiring connectors
and (b} when inserting them,

{a) Release the lock and pull out the connector, puiling
on the connectors (not the cord).

Lock Spring

FI0092 FI0083

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

FIX094

9.  When inspecting a connector with a circuit tester:

{a) Carefully remove the water-proofing rubber if it is a
water-proof type connector.

FI0O95 FOG96|
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{b} Insert the tester 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, securely reinstall the water-proofing
rubber on the connector.

FUEL SYSTEM

’ 1.

Before working on the fuel system, disconnect the negative
cable from the battery.

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) before
removing the battery cable.

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

Keep gasoline off rubber or leather parts,

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

SST 09842-30020 and 09842-30050

When disconnecting the connection of the high fuel pres-
sure line, a large amount of gasoline will come out so ob-
serve the following procedure:

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

{c} Disconnect the connection,

{d) Ptug 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: 320 — 450 kg-cm
(24 — 32 ft-Ib, 32 — 44 N.m)

£0097 FIOC9R

FIO0%0

10239

Plug

FIOGg9

s i
FIOT00 FI101




[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.

320 — 450 kg-cm
(24 — 32 ft-Ib, 32 —~ 44 N-m}

Torque:

Observe the following precautions when removing and
installing the injectors.

(@) Never re-use an O-ring.
{b} When placing an O-ring on the injector, use care not
to damage it in any way.

{c) Lubricate the O-ring with spindle oil or gasoiine be-
- fore installing — never use engine, gear or brake oil.

Install the injector to the delivery pipe and cylinder head
as shown in the figure.

Confirm that there are no fuel leaks after performing any
maintenance on the fuel system.

{a) With engine stopped, turn the ignition switch ON.

(b} Short circuit the terminais of the fuel pump check
connector. .

NOTE: The fuel pump check connector is located near
the wiper motor {AE) or battery {AA).

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

CAUTION: Always pinch the hose. Avoid bending as it
may cause the hose to crack.

A-11

Flo102

CORRECT
/

Grommet O-Ring Delivery Pipe ¢, _
|

A
i -~ WRONG
" el

FION 03

Delivery
Pipe

0O-Ring

Cylinder
Grommet v

Injector

insulator

AE AA

FlQ233




ECU CONNECTORS

Symbol

Symbol Terminal Name Terminal Name

E,, ENGINE GROUND iDL THROTTLE SENSOR

Es ENGINE GROUND THA AlR TEMP. SENSOR
No. 10 - NO. 1,3 INJECTOR Vee SENSOR POWER SUPPLY (+5V)
No. 20 NO. 2,4 INJECTOR PIM VACUUM SENSOR

STA STARTER SWITCH VTA THROTTLE SENSOR

IGt IGNITER THW WATER TEMP. SENSOR

E, ENGINE GROUND E, SENSOR GROUND

BF INJECTOR +B VAF VARIABLE FRESISTOR
V5V, VACUUM SWITCHING VALVE FS FAIL SAFE RELAY

VFE CHECK CONNECTOR SPD SPEEDOMETER

GO 'ENGIN_E REVOLUTION SENSOR Fc CIRCUIT OPENING RELAY

Ez SENSOR GROUND | A/C A/C MAGNET SWITCH

G, ENGINE REVOLUTION SENSOR BaTT BATTERY 7

Ne ENGINE REVOLUTION SENSOR w WARNING LAMP

IGf IGNITER +B, MAIN RELAY

T CHECK CONNECTOR +B MAIN RELAY

1 I I
Eo ‘;’8: stal (Vs bt ox| 6] 6 ief| T [THAlPm|iwl [l L3 %‘ﬁ; Fe [CCo|BaTT| +B,
Eoy 23 1Gt | Eq | BF {lvsvy| VE | Epr| Ne IDL| Vee |VTA| E; |FVAF| FS |SPDIA/CIEGW] W | +B

.

=}

lo {

Fi0234
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SYSTEM%.-AY?OUT — 4A-GE ENGINE

Throttle Position Sensor Coid Start Injector

Throttle Body Intake Air Temp. Sensor
Gas Filter Vacuum Sensor
Pressure Regulator
S injector
Start Injector
"«.‘: Time Switch
DP 7
D
’\":"‘ , ‘)» _. Water Temp. Sensor
VTV @J? (o
2 QT
//—d,’ i
Pulsation Damper — .
Delivery Pipe

Diaphragm
(For T-VIS)

Vacuum Surge Tank

VSV {(For T-VIS) . {For T-VIS)

Fl0236
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SYSTEM LAYOUT — corotia

NOTE: On RHD vehicles, parts marked
with an asterisk are in opposite position.

* Cireuit Opening Relay
*ECU

Variable Resistor

Fuel Pump

Fuel Filter

VSV {For Idl(_e~up}

FL.:60A ;L:SOA

EF| Main Relay
No. 2
(For Fail Safe}

J/B No. 2
[EF1 Main Relay No. 1

o_JJO
D mmﬁ&%s%A

H
Ej el s W o 72|

STOP 1BA

STOP 1BA

FI0236
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SYSTEM LAYOUT — ceuca - ~

NOTE: On RHD vehicles, parts marked
' with an asterisk are in opposite position.
J/B No. 1 RHD Vehicles

5801

IGN 7.5A

ppuad
Goana
—

* Cireuit Opening Relay *ECU

Fuel Pump
EF| Main Retay No. 2

Fuel Filter

VSV
{For Idle-up)

J/B No. T LHD Vehicles

. [
T~
FL:1.0Y FL:2.00L . EFI Main Relay No. 3
i {LHD Only)

\ O IGN 7.5A .

Variable Resistor noGoa
aooao

Bl

J/B No. 2 | ‘
FL:0.3P EF| 15A

s — -2 O I v I

4OOOOT

FL:1.0¥  \EF1 Main Relay No. 1

FIO237




116

WIRING

DIAGRAM — corotLa

3
‘}
i
J
;;
}
?
AM, Acc
w fco G B-Y
ST -
o B-W
154
Alia EFI
. 1G2 a8-0
B A
IGNITION
SWITCH |
,
o |
= )
= |4
2 -
& € ¢
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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 troubles
originate with the TCCS system.

You should begin all troubleshooting at step [ of this
chart regardiess of the symptom.




2 BASIC ENGINE INSPECTION CHART

@

@ ( Go to TCCS Initial Inspection Chart {P. 3 — 2}

Does engine turn over?

NO
J YES
Check ignition timing, = Adjust.
g . g NG 1
0K
Check idling condition. Adjust.
NG _
oK
|
Check CO concentration. NG = Adjust.
‘ oK
1 Goto Dlag.
Check for spark. NG *Code 3 (P. 5-6)
0K
Inspect distributor cap, rotor, .
and spark plug cord. NG = Repair or repice.
l oK
Check spark piugs. NG =  Repair of replace.
oK
Check throttle linkage, - Repair.
NG
oK.
Inspect air filter. Repair or replace.
NG :
OK
|5 air leaking into air intake systemn? -~  Repair.
NG
OK
Check compression. -  Repair.
NG
F QK
Check valve clearance. = Adjust.
NG

oK
¥

L if problem continues,

J

*Code 3 — lgnition
confirmation
signal not being

input into ECU,

Y



{8 Does engine start?

2-3

® Go to Step [F of this chart.

Check ignition timing.

Adjust ignition timing by turning
distributor.

{a} Engine at normai operating temperature,

{b) Timing light connected 10 engine.

{¢) Engine idling.

{d) Terminals of check engine connector shorted,

"CHECK ENGINE" connector is located near
wiper motor {AE) or battery (AA).

Check ignition timing using timing light.

2~

Ignition timing = 10° BTDC @ 800 rpm.

AE
——————— “CHECK ENGINE" Connector

AA

ECO205 FI0110

ECO207

| Check idling condition.

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

{c} Air conditioner switched off.

(d} Tachometer connected 10 engine.

ldle speed = 800 + 50 rpm,
idie is stable,

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

lgnition Coil

-~ Adjusting

VN

Idle Speed

EC0O204
ECD206

¥ Check CO concentration.

HE See chart 12 CO concentration (P. 4-26)
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Check for spark. Go to Diag. Code 3 Chart (P, 5-6).

Disconnect high-tension cord from distributor and,
holding the end about 12.5 mm {%""} from body of
car, see if spark occurs while engine is being
cranked.

I To prevent gasoline from being injected from in-

jectors during this test, crank the engine for no
more than 1 — 2 seconds at a time,

Floi 11

Inspect distributor, rotor, and spark
plug cord.

Distributor cap removed,

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

{b) Check distributor center contact for wear. -

{c} Check cord terminals for corrosion, breaks, or
distortion.

{d} Using ohmmeter, check that resistance of cord
does not exceed maximum. Replace cord as ‘ Rotor
required.

Maximum resistance: 25 k{2 per cord

Flon2

Repair or replace spark plug(s).

Check spark plugs.

Spark plugs removed.
Using SST 09155-16100, remove plugs.

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

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

il After-firing Chart (p. 3-5).

i . FI0113

Check throttle linkage. Repair throttle linkage.

{a} Check that throttle linkage moves smoothly,
{b) Make sure that throttle valve both fully opens
and fully closes.

Flay14
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Inspect air filter. ' Repair or replace.

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

FI01156
§ !s air leaking into air intake system?
KW Loose or missing engine oil dipstick, oil filler cap,
PCV hose, vacuum hoses, etc., can allow air to leak .
into air intake system. '
[fId No air leaking into air intake sytem.
FH16

# 1 Check compression {See Chart 15 (P. 4-34)).

1 2 Check valve clearance (See page 6-9).

1 3 Go to TCCS Initial Inspection Charts (P. 3-2).

I !f problem continues even after all 12 steps of Basic Engine Inspection Chart have been completed, 1
go to TCCS Initial Inspection Charts. )




TCCS INITIAL INSPECTION
AND SYMPTOM CHARTS

TCCS INITIAL INSPECTION ........ 3-2
SYMPTOM CHARTS ............... 3-4
Engine does not start
Difficult to start
Poor idling
Poor driveability
After-firing {Over-rich fuel mixture)
. Back-firing {Over-lean fuel mixture)

— 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.




39 el h -
TCCS INITIAL INSPECTION CHART

j Does “CHECK ENGINE" warning light
| come on?

E) Go to chart 1 (P. 4-2},

{a) Battery voltage above 11 voits.
(b} Throttle valve fully closed (throttle position
sensor |DL contacts closed).
(¢} Transmission in neutrai.
{d) Air conditioner OFF.

Turn ignition switch to ON. Do not start engine.

P |
“CHECK ENGINE" warning light comes on.

A8 1s Normal code output?

N8 (2) Using service wire, short terminals of check | AE CAA
. connector located near wiper motor (AE) or
battery {AA).
{b} Turn ignition switch to ON. Do not start en-
gine, \
(e} Count number of times “CHECK ENGINE"

warning light blinks.

T "CHECK ENGINE’ Connector

B8 Light blinks once every 3 seconds.

ECO206 FlO110

"ﬂ"— ON  ON ON  -IN
_”OFF”OFFHOFFH H
—

3 {Seconds)

FI117




& Check fuel pressure. : Go to chart 4 (P. 4-9),

(a) Enough fuel in tank.
{b)} Fuel pressure gauge (SST 09268-45011)
hooked up as explained in p, 6-7.

B Note fuel pressure under following conditions:
{a) Engine cranking.
(b} Engine being raced from the idle to 5,000 rpm
rapidly.
(¢) Engine idiing.

{a), (b) Fuel pressure = 2.3 — 2.7 kg/ecm?
{33 — 38 psi, 226 — 265 kPa)
(c) Fuel pressure = 1.9 — 2.2 kg/em?
(27 — 31 psi, 186 — 216 kPa)

B if fuel pressure gauge is not available, pinch flex-
ible hose running between fuel filter and pulsation
damper with your fingers and see if there is any
pressure.

Flo118
Fig119

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

EH If problem continues even after all 13 steps of Basic Engine Inspection Chart and all 3 steps of
TCCS Initial Inspection Chart have been completed, go to Symptom Charts.




SYMPTOM CHARTS

These charts are not to be used until all steps of the Basic Engine Inspection Chart and the TCCS initial In-
spection Chart have been completed with no problems found.

ENGINE DOES NOT START

No.

Item

Reference {page)

Basic Engine Inspection and TCCS Initial inspection com-
pleted. No problem found. '

1 Check water temp. sensor. Diag. code 4 (5-8)
2 Check vacuum sensor. Diag. code Z {5-2)
3 Check cold start injector time switch. " Chart 8 (4-22)
4 Check cold start injector. Chart 9 (4-23)
5 Check electrical circuitry of injectors. Chart 6 (4-15)
6 Check injectors. ‘ Chart 10 (4-24)
7 | if stép 1 ~ 6 are all OK, try another ECU, -_

DIFFICULT TO START

No.

Item

Reference {page)

Basic Engine Inspection and TCCS Initial inspection com-
pleted. No problem found.

Check auxiliary air control valve,

Chart 7 (4-21)

Check vacuum sensor.

Diag. code 2 {5-2)

Check water temp. sensor,

Diag. code 4 {b-8)

Check for residual pressure in fuet line,

Chart 5 (4-14)

Check cold start injector time switch.

Chart 8 {4-22)

Check cold start injector,

Chart 9 (4-23)

Check injectors.

Chart 10 (4-24)

LI~ DO 8l W N =

If steps 1 — 7 are all OK, try another ECU.

POOR IDLING

No. tern Reference {page)
Basic Engine lnspecfion and TCCS Initial Inspection com- _
pleted. No problem found. .
1 Check idle-up system, Chart 14 (4-32)
2 Check CO concentration. Chart 12 (4-26)
3 Check auxiliary air control valve. Chart 7 (4-21)
4 Check vacuum sensor. Diag. code 2 {5-2)
Lw'ﬁ Check dash pot. Chart 11 (4-25)
6 Check for residual pressure in fuel line, Chart 5 {4-14)
7 Check cold start injector. Chart 9 {4-23)
8 Check injectors. Chart 10 (4-24)
9 -

If steps 1 — 8 are all OK, try another ECU.




POOR DRIVEABILITY

35

No.

Itemn

Reference {page)

Basic Engine Inspection and TCCS Initial Inspection com-
pleted. No problem found,

Check throttle position sensor.

Diag, code 11 (5-156)

Check water temp. sensor,

Diag. code 4 {5-8)

Check vacuum sensor.

Biag. code 2 {5-2)

Check for residual pressure in fuel line.

Chart 5 (4-14)

Check variable induction (T-VIS)} system.

Chart 13 {4-31)

Check cold start injector.

Chart 9 {4-23)

Check injectors.

Chart 10 (4-24)

R~ N RIWIN -

If steps 1 — 7 are all OK, try another ECU.

AFTER-FIRING {Over-rich fuel mixture)

No. Item Reference {page)
' Basic Engine inspection and TCCS initial Inspection com- .
pleted. No problem found.
1 Check throttle position sensor. Diag. code 11 (B-15)
2 Check water temp. sensor. Diag. code 4 {5-8)
3 Check vacuum sensor. Diag. code 2 (5-2)
4 Check for residual pressure in fuel line, Chart 5 (4-14)
5 Check cold start injector. Chart 9 (4-23)
6 Check injectors. Chart 10 (4-24)
7 1f steps 1 — 6 are OK, try another ECU. —

BACK-FIRING (Over-lean fuel mixture)

ltem

Reference (page)

Basic Engine Inspection and TCCS Initial Inspection com-

pleted. No problem found.

Check throttle position sensor.

Diag. code 11 (5-15)

Check vacuum sensor,

Diag. code 2 {5-2)

Check dash pot.

Chart 11 (4-25)

Check injection volume,

Chart 10 (4-24)

If steps T — 4 are all OK, try another ECU,




SYSTEM OR PARTS
INSPECTION CHARTS

Chart 1 — No “CHECK ENGINE" warning light ... ... 4-2
Chart 2 — Reading & confirming diagnostic codes . .... 4-6
Chart 3 — Intermittent trouble or problems ......... 4-3
Chart 4 —Fuel system ................ e 4.9
Chart 5 — Residual fuel pressure .........covvn.n.. 414
Chart 6 — Injector electrical circuitry .............. 4-15
Chart 7 — Auxiliary air control valve ............... 4-21
Chart 8 — Cold start injector time switcﬁ ........... 4-22
Chart 9 —Cold startinjector ..................... 4-23
Chart 10— Injectors .........cc.iviiinennennnns 4.24
Chart 11— Dashpot(DP) ,.......ccivveueenn.... 4.25
Chart 12— CO concentration .................... 4-26
Chart 13— Toyota variable induction

(T-VIS)system .......oviviiinnnnnnn. 4-31
Chart 14— Idle-up system .. .............. .. e 4.32
Chart 15— Compression pressure ................. 4-34

— NOTE

The Fuel System Chart, etc., are used to determine
whether or not the corresponding systems or part is operat-
ing 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 Parts Inspection Chart if this is necessary.
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" CHART 1 ___ No "CHECK ENGINE" warning light

@ | Check EFI, IGN, GAUGE fuses. NG : Replace fuse {s).
1 OK
|
) Check main relay No. 1. NG ' = Replace main relay No. 1.
OK
Check volitage between terminals
© | +B&E1 of ECU. NG
OK
— i Check wiring between fuse and
Check warning light by grounding ECU connector and check for
@ | W terminal of ECU. NG =l faulty “CHECK ENGINE”
: warning light.
oK
® | Try another ECU.
%
® Check terminal voltage between ' Check wiring between ECU
ECU +B & body. ‘ o NG terminal E1 and body ground.

oK

& Check wiring between ECU connector
and EFf main relay No. 1. :

R




Check EF1, IGN, GAUGE fuses.

43

G Replace fuse(s).

using tester.
Resistance = 0 £2.

Fuses may be burnt out even if they appear
to be QK during visual inspection,

=8

Remove fuses and measure their resistances

Check main relay No. 1.

Remove relay and measure resistance between
its terminals as follows:

{a) Between terminais 1 & 2': [€[§ 60— 90 O
{b} Betwesn terminals 3 & 4 with battery
power (regardless of polarity) going to
terminals 1 & 2: 0.

Check voltage between terminals
+B & E, of ECU.

(a) Kick panel on front passenger's side
{AE) or glove box {AA) removed.
. {b) lgnition switch turned to, ON.

Measure voltage between +B and E1 with
voltmeter.

2

Voltage = Battery voliage.

FIOO44
Replace main relay No. 1
EF| Main Refay No. 1 -
3 =
D e R\
. @ -
m‘}f 0
i i) “'N_VL \
[\ 060000 P
- Q7

FI0120 FIO12Y

¢4 Go to Step [& of this chart.

Voltmeter

FI0122

Check warning light by grounding
W terminal of ECU.

Check wiring between fuse and ECU con-

B nector and check for faulty “CHECK

ENGINE" warning light.

(a) Kick panel on front passenger's side
{AE) or glove box {AA)} removed.

(b} lgnition switch turned to ON.

Using service wire, ground ECU W terminal.

“CHECK ENGINE’ warning light comes on.

ECU
R

N, s

I

2 FrO123 |
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Try another ECU.

B Check terminal voltage between
ECU +B & body.

R Check wiring between ECU
 terminal E1 and body ground.

Ignition switch ON.

K Measure voltage between ECU +B and body
with voltmeter. '

Voltage = Battery voltage.

ECU

Voltmeter

A

{ew]

o

LT
fMjuinl

;Tﬁiﬂh TR
o AT

V‘1"C

3

FI0124

Check wiring between ECU connector and EFl main relay No. 1.
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CHART 2 ~—= Reading & confirming diagnostic codes

i Read and record diagnostic code(s).

{a) Short terminals of the check engine connector
{b} Turn ignition switch to ON.
(e} Wait for 3-second light-off.

warning light bliinks after 3-second light off.

{e}) 1f more than one code is output, light will
remain off for 3 seconds, and then indicate
next code in step (d) above,

{f} After all codes have been output, light repeats
above sequence until memory is cleared,

(As explained in step [} of this chart).

@ For diagnostic codes and their meanings, see
table {p. 1-7}.

{(d) Count number of times “"CHECK ENGINE"”

| Code 92

Code 117

AE A

A

Service Wire

Code No. 3

EC0206 #0110

ON ON ON ON ON ON ONONON

OFF H ” } OFF

Wait l Count

OFF

o127

p Go to Diag. Code 9 Chart {P. 5-13).

Go to Step [fj of this Chart.




HOW TO CLEAR MEMORY

{a) 1gnition switch turned off {Lock}.
{b) STOP fuse removed.

Mal Wwait at least 10 seconds before continuing.

B8 The memory can also be cleared by removing
battery cable from negative terminal of battery,
but this will aiso clear memories of other systems
(clock, ete.).

HOW TO CHECK MEMORY OUTPUT

98 Check connector tarminals removed.

K2 (a) Turn ignition switch to ON for 2 seconds.
(b) Start engine. If it will not start, crank it for
5 seconds, then go to step (d).
H

[ e s i s i s

{c) Let engine run at 2,000 rpm for 10 seconds.

(d) Stop engine,

(e} Check to see if a diagnostic code is being out-
put,

FI0128
FIgi28

Are previously-output codes

still being output? - Go to relevant Diag. Code Chart.

¥ Go to Chart 3 (P. 4-8).

{f 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 following:

BB (2 Air conditioner switch on?
(b} Throttle valve fully closed?

KR (o it code 11 continues to be output even after above checks have been completed, go to code 11
chart (p. 5-15}.
(b} If any other code (besides 11} is output, go to step B§ of this chart.
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CHART 3 ~  [ntermittent trouble or problems

1

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. !niermittent
broblems also include complaints of the CHECK
ENGINE light going on and off erratically,

The most common causes of these kinds of prob-
lems in the TCCS are loose connectors, relays,

switches, or sensors.

HOW TO FIND INTERMITTENT
PROBLEMS

The self-diagnostic system with which the ECU is
equipped memorizes the location of intermittent
problem; note that this data remains in memory
even if the ignition switch is turned off. Due to this
function of the self-diagnostic system, it is usually
very easy to locate even the source of intermittent
problems.

Systems which are indicated as the source of the
problemis) by a diagnostic code must be inspected
and repaired as explained below.

1. Connectors

Check each connector in the system indicated

by the diagnostic code to find out..,

{a} s it loosely connected?

{b) Does the wire harness connecting it up
with its corresponding part have insuffi-
cient slack?

{c) Are its terminals dirty?

{d) Are its terminals making loose contact

due to terminals that have spread?
If any of these conditions are found, repair
or replace the terminal(s).

2. Sensors, Relays, and Switches
With your finger, flick each sensor, relay and
switch in the system in which trouble is
indicated. If this causes the problem to inter-
mittently appear and disappear, replace the
offending sensor, relay , or switch,

NOTE: For the diagnostic code corresponding to
each connector, sensor, relay, and switch, refer to
the Diagnostic Code charts and to the wiring dia-

grams in the Initial Information section of this

mantual.

Tension

Terminals Have Spread
. FIO048

Flick Lightly Fi0049




CHART ﬂ. -—--- Fuel system

49

n Check fuel préssure.

¥ (a) Enough fuel in tank.
(b) Fuel pressure gauge {(SST 09268-45011)
installed (see p. 6-7 for installation).

Note fuel pressure under the following conditions:

{a) Engine cranking.

(b} Engine being raced from the idle to 5,000 rpm
rapidly.

{c) Engine idling.

(a}, (b} Fuel pressure = 2.3 — 2.7 kg/em?
{33 — 38 psi, 226 - 265 kPa)
{c) Fuel pressure= 1.9 — 2.2 kg/cm?

(27 — 31 psi, 186 — 216 kPa}

Fo118

Is fuel pressure zero while cranking?

45>% Go to B of this Chart.

f Does fuel pressure gradually drop
< after engine is started?

b Goto [ of this Chart.

V& s fuel pressure above 2.7 kg/cm?
B (38 psi, 265 kPa)?

Go to of this Chart.

SR s fuel pressure below 2.3 kg/cm?

La 3 | (33 psi, 226 kPa) when engine is raced?

[B] of this Chart.

- Is fuel pressure above 2.2 kg/cm?
{31 psi, 216 kPa) when engine is idling?

of this Chart.

Cireuit Opening

Relay
EF! Main Relay No. 1

{ Ignition Switch

FLYFLY
: Fuel Pump
? Check
FLY Connector

LE=EahE)

W

FI0130
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Short terminals of fuel pump check
connector. '

(¢ Go to Step of this Chart.

{a} ignition switch turned to ON.
(b} Both terminals of fuel pump check connector
shorted..

Check fuel pressure.

Fuel pressure = 2.3 — 2.7 kg/cm?
{33 — 38 psi, 226 - 265 kPa)

Service Wire

F10231 FIOR32

Check voitage between Fc terminal
of ECU & body.

Try another ECU,

(a) Kick panel on front passenger’s side (AE)
or glove box {AA)} removed,

{b} Engine cranking by turning |gn|tlon switch to
ST.

Using a voltmeter, measure voitage between Fc¢
terminat of ECU and body ground. '

Voltage = Under 1.0 V.,

ECU
LI

T
W“’” Fe

o

o131

Check wiring between circuif‘opening- relay and ECU.

g4 Check EFl and IGN fuses.

} Replace fuse(s).

Remove fuses and meastre thelr resistances using
tester.

-Résistance =08,

E B

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

FlG044




4 Check voltage at fuel pump connector.

X& (a) tgnition switch turned to ON.
{b) Both terminals of fuel pump check connector
shorted,

Bz Measure voltage using- voltmeter at fuel pump
conngctor terminals.

I8 Voitage = 11 V or more.

a1

A Replace fuel pump.

- % Check voltage between Fp terminal of -
circuit opening relay & body,

FI0132 FIO133

Check Wiring between circuit
opening relay and fuel pump.

{a) Ignition switch turned to ON.
{b) Both terminals of fuel pump check connector
shorted, '

Using voltmeter, measure voltage between Fp
terminal of circuit opening relay and body ground.

Voltage = 11 V or more.

& FiN 34

Check volitage between +B terminal of
circuit opening relay & body.

Check wiring between fuse
and circuit opening relay,

{a) lgnition switch turned to ON.
(b} Both terminals of fuel pump check connector
shorted.

K3 Using voltmeter, measure voitage between +B
terminal of circuit opening relay and body ground.

BIA voitage = 11 V or more.

FIO136

| Replace circuit opening relay.
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4 Short terminais of fuel pump check
§ connector.

Replace circuit opening relay.

{a) Ignition switch turned toc ON.
(b} Both terminals of fuel pump check connector
shorted,

¥ Check fuel pressure.

Fuel pressure = 2.3 — 2.7 kg/cm?
{33 — 38 psi, 226 — 265 kPa)

AA
Fuet Pump Check Connector
- //j

'¥-~4 Checkvoltage betwesen Fc terminal
d of ECU & body.

or glove box {AA} removed,
{b) Engine cranking by turning ignition switch to
ST.

8 Using a voltmeter, measure voltage between Fc
terminal of ECL} and body ground.

[ Voltage = Under 1.0 V.

{a} Kick panel on front passenger’s side {AE)

Service Wire FIOZ31 FIO232
m Try another ECU.
ECU
TR
o N

Check wiring between circuit opening relay and ECU.

1 Fuel pressure above 2.7 kg/cm? (38 psi, 265 kPa).

R in this case, check fuel return line to see if it is
clogged. _ '
if it is OK, replace pressure regulator.

Fuel Pressure Gauge

Above 2.7 kg/om?
(38 psi, 265 kPa)

FIODE?
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1 9 Fuel pressure below 2.3 kg/cm?(33 péi,.226 kPa) when engine is raced.

HF If fuel pressure is below 2.3 kg/cm? (33 psi,
226 kPa) check the foillowing:
{a) Clogged fuel tilter 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 pressureé above 2.3 kg/em* (33 psi,
226 kPa): replace pressure regulator,
{2) Fuel pressure 2.3 kg/em? (33 psi, 226 kPa)
or below: replace fuel pump.

- END -~

Fuel Pressure Gauge

Below 2.3 kg/cm?
{33 psi, 226 kPa)

Fi00s8
FI0% 38

Check pressure regulator.

Engine idling

B Check fuel pressure both with vacuum sensing hose
of pressure regulator disconnected and connected.

OK]

FUEL PRESSURE kg/cm? (psi, kPa)

1.9—2.1 (27 — 30, 186 — 206)
25— 2.7 (36 — 38, 245 ~ 265)

— END —

HOSE
Connected
Bisconnected

Disconnect

FI0137
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CHART 5 - Residual fuel pressure

Fuel pressure gauge (SST 09268-45011) hooked
up (for installation, see p. 6-7).

‘(a} Crank or start engine.

(b} Stop engine and measure change in fuel pres-
sure,

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

If fuel pressure drops below this level, check as
foliows:
{a) Completely pinch off fiexible hose of high-
pressure fuel line (to engine) and flexible hose
- of low-pressure fuel line {return).
{b} ¥ pressure drops, check for injector or cold
start injector leak {see p. 4-23).

tc) 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 pressure regulator.

{e} If pressure does not drop after either step
{a) or {c}, replace fuel pump.

L.ow-Pressure
Fuel Line
High-Pressure

Fuel Line

High-Pressure
Fuel Line

Flo118

FIDY3E  FIOt36

Flg138
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CHART 6 ---- injéctor electrical circuitry -

Check operating sound of Injector electrical
injectors. 0K circuitry normal,

NG

@

¥

@ | Check resistance of injectors. - nglace applicable
NG injector (s).
CK '

|

Measure voltage between injector
connector & body ground. NG

01,4

Check wiring between BF
= terminal of ECU & main
relay No. 2.

@ Measure voltage between BF
terminal of ECU & body ground. NG

OK

L]
Measure voltage between ECU
® | terminals No. 10 and/or No. 20 w Try another ECU.
& Eo1 or Eoz. NG
OK

© Check wiring between ECU
injectors & body ground.

| Check main relay No. 2. = Replace main relay No. 2,

NG
oK

3
Measure voltage between +B LHD . Check wiring between

@ | terminal of main relay No. 2 (Ex. AA ) battery.and main relay No. 2
connector & body ground. NG +B terminal. -

OK

¥
Measure voltage between FS -
© | terminal of ECU & body ground. NG Try another ECU.

OK

Check wiring between ECU and
main relay No. 2.

(For AA LHD) 3

@ | Check main relay No. 3. NG = Replace main relay No. 3.

oK

|

Measure voltage between +B

heck wiring bet
@ | terminal of main relay No. 3 & .| Chec WINNg between
body ground : NG battery & main relay No. 3.

OK

@ Check wiring between main relay
No. 2 & No. 3.




e S [

n Check operating sound of injectors. 0 Injector electricai circuitry normat.

| P Check operating sound of each injector. Sound Scope
(a} With engine running or cranking, use sound
scope to check that there is normal operating

sound in proportion to engine RPM,
(b) 1f no sound scope is available, check with your
finger to see if you can feel injector operating.

¥ If only one particular injector makes no sound
{or does not vibrate), check to see.if it is con-
nected securely to its connector,
If connector is OK, check injector. (See p. 4-24 for
how to check this.) Injector

o139
FIO140

Check resistance of injectors. b Replace applicable injector(s).

=

Injector connectors removed. ~
Using an ohmmeter, check resistance of both
terminals for all injectors.
[I4 Resistnace: 1.0 — 2.5 Q.
-
_‘......)
FlOo141

" ¥ Check voltage between injector
| connector & body ground.

(a) Carefully remove water-proofing rubber cover
of injector connector,
{b) Crank engine by turning ignition switch to ST.

EE0 Measure voitage between a terminal of connector
and body ground.

[F[Q Voltage = Battery voltage.

o142

S
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R Check wiring between BF terminal
3 of ECU & main relay No. 2.

| Check voitage between BF terminal
of ECU & body ground.

(a) Kick panel on front passenger’s side (AE)
ar glove box (AA) removed,
{b} Ignition switch turned to ON.

i)
0

FA Measure voltage between BF terminal of ECU
and body ground.

Voltage = Battery voltage.

B

FI0143

Check voltage between ECU terminals

No. 10 and/or No. 20 & E o1 or Eoa. Jp Try another £ECU.

T (a) Kick panel on front passenger's side (AF)
or glove box (AA) removed.

{b) lgnition switch turned to ON, Na.10 Mo, 20 ECU
. . = M=
@ Measure voltage between ECU terminals No. 10 A ﬁﬁ%ﬁﬁ?ﬂﬁ;nm H

and/or No. 20 & Eo1 or Eoz.

Ty

Voltage = Battery voltage. -
v

Check wiring between ECU, injectors & body ground.
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7 | Check main relay No. 2.  Replace main relay No. 2.

Main relay No. 2 removed. AE RHD

(For AE RHD)
K (a) Measure resistance between terminals 1 & 2:
60 — 90 .
(b) Measure resistance betwsen terminals 3 & 4
with battery power going to terminals 1 & 2:

@®
00000

0.
: AE LHD
(FOF AE LHD) ’ 7 Pl
IEl (a} Measure resistance between terminals 1 & 2: ]
60 — 90 0.
{(b) Measure voltage between terminal 3 & 1 battery
{-) terminal with battery power going to
terminals 1 & 2: [B}§ battery voitage. .
(For AA) oOOOCO
BB (a) Measure resistance between terminals 1G & FIOT A5 Fi0146.
E: 60 — 120 . ' AA

{b} Measure resistance between terminais B &
INJ with battery power going to terminals .
IG& E: [ 0Q. : T

FI0147 ¥lM48

I Check wiring between battery and main
3 relay No. 2 +B terminal. {For AALHD
 ...Gotostep [§] of this Chart.)

RHD

B Check voltage between +B terminal of
k- main relay No. 2 connector & body ground.

(For AE) .
{a) Kick panel on driver's side removed.
(b} Main relay No. 2 removed.

{For AA) &
Water-proofing rubber plug of connector carefully
removed.

i

K& (a) Turnignition switch to ON.
(b) Measure voltage between +B terminal {IG ter-
minal for AA) of connector and body ground,

AA

[fId Voltage = Battery voltage.

FI0161




| Check voitage between FS termmal of
Sl ECU & body ground.

{a) Kick panel on front passenger’s side (AE)
or glove box (AA) removed. ’
(b} Ignition switch turned to ON,

Measure * voltage between FS terminal of ECU
and body ground.

Voltage = Under 1.0 V,

NG Try another ECU.

L

U

5

CILY

ECUl = S
CICCIEICICIECAE I L
1—| | o o % 101E

o

FS

FI0152

1 ?: Check wiring between ECU and main relay No.2.

{For AA LHD)

Check main relay No. 3.

: Replace main relay No. 3.

Bi8 Remove relay and measure resistance between
its terminals as follows:
{a) Between terminais 16 & E: 60— 120 Q.
(b} Between terminals B & INJ with battery power
{regardless of polarity) going to terminals 1G
&E: [FQ oq.

FICN 47 FIC148

Check voitage between IG terminal of
main relay No. 3 & body ground.

Check wiring between bhattery
& main relay No. 3.

Water-proofing rubber plug of connector carefully
removed, .

B3 (a) Ignition switch turned to ON.

(b) Measure voltage between |G terminal of the
connector and body ground.

OK] Voitage = Battery voltage,

A
VA

~Flosa

m Check wiring between main relay No. 2 and No. 3.
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Ex. AA LHD
lgnition
o~ Switch ECU £
33 N . E
. . | -t 01
55 o =T Q FS No. 20 3
Etz: *1 A@—— No. 10
g o ' El - Ak
A § O No. 10 BE -
o EF| Main Relay No. 2
o | -
g (For Fail Safe) T No. 20

e
=)

FL:20L
{For AA)}

7 ]
Injector
Fusibie Link J:

i

*1 " Ex. AE LHD R —
*2 oo For AE LHD
Fl0154
For AA LHD
EFI Main Relay No, 2
(For Fail Safe)
ECU
\\C E();_r £
: " ot
o \y"" QFs No. 20 S5
5 Ignition X . No. 10
= § Switch ~ e, 10 ! -
4 z I 0. BF
b = h O No. 20
) ...
= EF1 : 1
o Main o [I
3 Relay / —
. No. 3
!

FS

==

Fl. veeeen., Fusible Link

F0155
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_ CH ART 7 _. m:f;u-xliiiéry aif control valve

CHECK OPERATION OF AUXILIARY AIR
CONTROL VALVE WITH COLD ENGINE

{a) Air cleaner hose removed.
{b) Tachometer connected to engine.
{c} Engine coolant is cool.

&l Check engine rpm by closing auxiliary air control
valve port on throttie body.

Air is sucked strongiy at port, and engine will
die or idle roughly.

CHECK OPERATION OF AUXILIARY AIR
CONTROL VALVE WITH WARM ENGINE

{a} Air cleaner hose removed.
{b) Tachometer connected to engine,
{c) Engine at normal operating temperature.

@& Check engine rpm by closing auxiliary air control
valve port on throttie body.

There is almost no air suction at port, and engine
rpm lowers less than 100 rpm.

EC0210

__—— Throttte Valve

FROM AIR CLEANER TO MANIFOLD

Thermeo Wax Valve

1

Coolant . " FO1BS
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CHART 8 — coidstart injector time switch

Connector disconnected.
Location: Cylinder head rear plate.

-
P Using an ohmmeter, measure resistance hetween " /
each of the teminals shown in the table below: 3
Ohmmeter
@ 0]
Between terminals Resistance ({2} Coolant temp. J
a o _ﬂ. @“..._J
20 - 40 Below 36 C {95°F) 2
STA - STJ P 5
40 - 60 Above 35°C {95F)
STA — Ground 20— 80 -
FIO187
Ignition Switch
, el |
STJ STA
FL ' STA STJ s
FL ‘ Start Injector
Time Switch
‘ L.; 3
- .
|

Cold Start
Injectar

FlO1&68
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CHART 9 e  Coded start- injector

CHECK RESISTANCE

N
¥ Cold start injector connector removed. - = e
. . © 9 &

W@ Using an ohmmeter, measure resistance of cold ,,_.]/w = | -

« ﬁ‘m\;},\ Y =

start lnjector. . Q-T,Tjﬁrn?f: /
Ics PR ,
g " (Gt

Resistance = 2 — 4 (1. A \/K/g/

Fi0159

CHECK INJECTION

{a} Remove cold start injector {see p. 6-6).

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

{c) Put acontainer under injector.

{d) Turn on ignition switch, but do not start
engine.

{e) Short both terminals of fuel pump check
connector with service wire,

{f} Connect SST 09842-30060 to cold start injec-
tor.

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

(a) Position injector as far away from battery as
possible.

{b) Perform this check within the shortest pos-
sible time.

Connect

Fl0231 Fl0232

557 09268-41045

FIO180

CHECK SEALING

¥ Disconnect test probes from battery and check
that fuel does not leak from injector,

[T Leakage:

Less than 1 drop of fuel per minute.

SST 09842-30050

Disconnect

SST 09268-41045

FRI 61
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CHART 1@ --—-- injectors

CHECK RESISTANCE

{njector connectors removed.

M Using an ohmmeter, measure resistance of injectors.

Resistance = 1.0 — 2.5 2.

Fl0141

CHECK INJECTION VOLUME

(a) Injectors removed (see P. 6-4},

(b) Fuel filter, pressure regulator and injector con-
nected up with SST 09268-41045.

{c) Vinyl tube attached to lower end of injector to
prevent gasoline from splashing,

{d) SST 09842-30020 connected to injector. &

{e) Injector in graduated cylinder.

(f) tgnition switch turned to ON but engine not
started.

(g} Both terminals of fuel pump check connector ——""" Fuel- pump Check Connector
shorted with service wire.

@& Connect test probes of SST to battery for 15 e
seconds and measure injection volume with gradu- o {
ated cylinder, Test each injector two or three times. ' A =7
If not within specified volume, ciean or replace.

[f[d Volume: 40 — 50 cec {1.35 — 1.7 fl. oz) per 15
seconds.

Difference between each injector: Less than 5 cc
(0.2 1l. oz.)

Service Wire
FIOZ31 FiD232

H SST (Resistor Wire)

i}

Graduated
Cylinder

Viny! Tube

Battery J

Fl0502

CHECK INJECTOR SEALING

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

Leakage: Lessthan 1 drop of fuel per minute.

FI0164




C H AP T 1 ? -— Dash .pot {DP)

4-25

Engine at normal operating temperature.
CHECK DP SETTING SPEED
[ P

{a) Open throttle valve so that engine is running at
3,000 rpm.

{b) Pinch off DP hose as shown in illustration.

{c} Close throttle viave.

{d} Checic engine speed.
[([d Engine speed = 1,800 rpm

K If not at specified speed, adjust DP adjusting

screw.

3,000
I

]
rpm

o Throttle Valve
(5 / Open

S
‘ﬁ:‘gt}’
DP Diaphragm . Pintch

ECiaz

Throttle Valve
Released

EC1222

EC1223

CHECK OPERATION OF VTV

Bl (a) Set DP speed as explained above.
(b} Release pinched hose and check that engine
returns to idle in about 1 second,

About 0.5 - 5
Seconds
BC1224
‘W‘\
G 2, \

EC1225
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CHART 1 2 e C;J conce;ltl:ation

@i 1sCO meier availabie?
NO
YES
@ | Check & adjust CO concentration, _ @ | Adiust CO concentration.
{w/o CO meter)
— T
l Trouble continues. I | Trouble repaired. ‘ { Trouble continues.

END I

+ | 4 |

28 ii’(l)angi;? _ Change in CO Change in No change in
cion neentra concentration. engine rpm. | engine rpm.
: T ]

!

Return to where you left on the
previous chart.

/

Check resistance of variable . ;
@ ; Replace variable resistor.
resistor. NG

OK

|
Check voltage between Vee & E2
terminais of variable resistor. NG

oK

F :
: Check circuit wiring
® Check voltage between VAF & E2 ~ between ECU terminal and

terminals of ECU. ‘ A .
NG , variable resistor connector,

OK

@ | Try another ECU.

Check voltage between Voo & E, terminals
® of ECU. , NG Try another ECU,

OK

Check wiring between ECLU connector and
variable resistor connector.




. Is CO meter av'ailable?

' Check & adjust CO concentration.

4.27

NO P Goto ] of thischart.

CHECK CO CONCENTRATION

(a) Normal engine operating temperature.
{b) AH accessories switched off.
{c} All vacuum lines properly connected,
{(d) Tachometer connected to engine.
{e} Ignition timing set correctly,
{f) ldle rpm set correctly.
{g) Make sure CO meter is property calibrated.

X3 (a) Race engine for 90 seconds at about 2,500
rpm before measuring concentration.

(b} Wait 1 — 3 minutes after racing engine to allow
concentration to stabilize.

{c) Insert testing probe at least 40 cm (1.3 ft) into
tailpipe and measure concentration within a
short time,

IR idie CO concentration: 1.5+ 0.5%
I 1t CO concentration is not as specified, adjust

according to following procedure,

CO CONCENRATION ADJUSTMENT
Same condition as check CO concentration above.

G (3) Remove rubber plug from variable resistor.
(b) Adjust idle mixture by turning idle mixture
adjusting screw in variable resistor.

[¢I] idle CO concentration: 1.5 0.5%

e [F THERE IS NO CHANGE IN CO CONCENTRA-
TION WHEN TURNING SCREW, GO TO STEP
OF THIS CHART.

e |[F PROBLEM CONTINUES EVEN AFTER AD-
JUSTMENT HAVE BEEN COMPLETED, RETURN
TO WHERE YOU LEFT QOFF ON PREVIOUS
CHART,

I (a) Always check idle speed after turning idle
mixture adjusting screw. If it is incorrect,
readjust idle speed.

(b} Adjustable range of idle mixture adjusting
screw is 260 degrees. Do not to adjust to turn
this screw more than this. _

{c} Adjustment by this screw is very sensitive
0 turn the screw a little at a time.

Tachometer

rpm

ECO163

ECO212 FIO185

260 degrees

ECD213




am

Adjust CO concentration {(w/o CO meter}

THIS ADJUSTMENT IS ONLY TEMPORARY, SO
READJUST CO CONCENTRATION WITH CO
METER :

Ted Same condition as step 2 {a) ~ (e).

T3 (a) Adjust idle speed to 800 rpm by idie speed
adjusting screw.
{b} Remove rubber plug from variable resistor.
{c} Turn idle mixture adjusting screw in variable
resistor to maximurm idle speed.
(d} Adjust idle speed to 800 rpm by idle speed
adjusting screw.

» IF THERE IS NO CHANGE IN ENGINE SPEED
WHEN TURNING SCREW, GO TO STEP [ OF
THIS CHART. '

e |F PROBLEM CONTINUES EVEN AFTER ADJUST-
MENT HAVE BEEN COMPLETED, RETURN TO
WHERE YOQU LEFT OFF ONPREVIOUS CHART.

B (a) The adjustable range of the idle mixture ad-
justing screw is 260 degrees. (
{(b) Adjusting by this screw is very sensitive, so
turn screw a little at a time.

EC0212 FI0165

Adjusting

ECO206

ST T R R
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4 | Check resistance of variable resistor. b Replace variable resistor, -

{a) Carefully remove water-proofing rubber plug
of variable resistor connector.
{b} Disconnectsd variable resistor connector,

CHECK RESISTANCE BETWEEN Vee & E2

& Using ohmmeter, measure resistance between
Vee and Ez terminals of variabie resistor,

Resistance: 4 — 6 kQ.

- FOnes

CHECK RESISTANCE BETWEEN VAF & Ez

3 (3) Turn adjusting screw fully counterciockwise.
(b} Connect an ohmmeter to terminals VAF and
Ez.
(c) Turn adjusting screw fully clockwise.

Resistance value: Changes from about 5 k&2 to 00
accordingly.

HO167

Check voltage between Vcec & E, .
B terminals of variable resistor. _ Goto B of this chart.

{a) Carefully remove water-proofing rubber plug
of variable resistor connector.
(b) lgnition switch turned to ON.

X Measure voltage between Vee and Ez terminals
of variable resistor connector.

)

vee FID1568

Voltage =4 — 6 V.
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\ Check wiring between ECU ter-
» minal and wvariable resistor con-
nector,

¥-® Check voltage between VAF & E,
Wil terminals of ECU.

(a) Kick panel on front passenger’s side (AE) or
glove box {AA) removed.
(b} lanition switch turned to ON.

¥ Check change in voltage between VAF and E2
terminals of ECU econnector while slowly turning
idle mixture screw first fully counterclockwise,
and then fully clockwise. :

Voltage changes smoothly from OV to about 5V;
i.e., does not suddenly jump up to 5V or down to r

ov. ECU VAF

EE
CJCICICICU
EICIEIL)CTY

|

V" Tt

FIO169
FIC170

Try another ECU.

. Check voltage between Vcec & E,

| terminals of ECU. Try another ECL.

(a} Kick panel on front passenger's side (AE) or ECU
glove box {AA) removed, —
{(b) Ignition switch turned to ON. I —
) . f [0 T 9 WI 1l 13t TN
Voltmeter
B Measure voltage between Vee and E2 terminals of

ECU. f{_\

Voltage=4 -6 V, vt

2

FlO171

Check wiring between ECU connector and variable resistor connector. END :

=]

ECU
i
+B -
e
Vee L]
VAF -
]
E2 Voo ]
E ]
£
wa
T
na
]
.
]

FlO172




CHAHT 1 3 -—-- ‘I:oyﬁlawv;'irijabl.e induction {T-VIS) system

.43t -

| CHECK VACUUM HOSE CONNECTION

E:R Check for loose connection.

CHECK OPERATION OF T-VIS SYSTEM

Vacuum gauge connected between VSV and dia-
phragm,

BB (a) Check that vacuum gauge indicate high vacuum
when engine idles.

{b) Increase engine speed to above 5,000 rpm.
{e) Check that vacuum gauge indicates zero.

Above
5,000 rpm

Fi0116

FIO72

FIO174
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CHART 14 e dile-up system‘

Check idle-up system.

(a) Engine at normal operating temperature.
{b} All accessories switched off.
{c) Air conditioner switched off.
{d) Tachometer connected.

CHECK IDLE-UP SYSTEM IMMEDIATELY AFTER
STARTING ENGINE

B3 (2) Start engine.
(b} As soon as engine is started, cbserve engine
rpm for more than 10 seconds.

{*I8 Engine rpm drops about 100 rpm after 10 seconds.
CHECK IDLE-UP SYSTEM FOR ELECTRICAL LOAD
. C ] Engine at idle rpm
Bl Check engine idle-up .under each of following
conditions. _
(a} Light control switch turned ON, .
{b) Heater blower switch turned ON,
(¢} Defogger switch turned ON.

Engine rpm rises about 100 rpm.

Check VSV for idle-up.

VSV for idle-up removed.

BB

Check vacuum circuit continuity in VSV by

blowing air into pipe E under the following con-

ditions:

{a} Connect VSV terminals to:battery terminals
as illustrated. '

{b) Disconnect battery.

{a) Air comes out of pipe F.
{b) VSV is closed.

About 100 rpm
Drops

.
\w-

{

Q

X

RPM

FIGt76 ECO141

Abaout 100 rpm
Rises

Battery

® 9

QOO0

£1017%

& o

000000

FIO180
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| Check voltage between +B terminal
| of VSV & body.

. Check wiring between TAIL fuse,
" defogger and heater relay and VSV,

lgnition switch turned ON,

P

fogger switch turned ON,

B3 Voltage = Battery voltage.

Measure voltage between +B terminal of VSV and
body ground, when light or heater blower or de-

A
/oo

& &
<

Check wiring between ignition switch,

main relay No. 1 and VSV.

tgnition Switch

3/‘: ST
EFI Fuse
FL lgnition Switch TN ;\c
{For AA) IGN Fuse
o o~ JIIN
EF| Main Relay -L—
FL YFLYF No. 1 -
From TAIL Fuse ¥l
From Defogger (For AE)
From Defogger Relay {For AA) —p— VsV
{For Idle-up}
From Heater Relay (For AE) ﬂ

From A/C Fuse (For AA)

k-1

1
H

Flo182
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CHART 1 5 F— Comp-ressio? prés;sufe

CHECK COMPRESSION PRESSURE

{a) Engine at normal operating temperature,

{b) Four spark plugs removed.
Using 85T 098155-16100, remove plugs.

{e¢} Distributor cord disconnected from ignition
coil.

{d} Cold start injector connector disconnacted.

{e) injector connectors disconnected.

{a) Insert compression gauge into spark pliug hole.

{b) Fully open throttle valve,

{c} Measure compression pressure, while cranking
engine.

(d) Repeat steps (a) through (¢} for each cylinder.

Compression pressure: :

General 12,6 kg/cm? (179 psi, 1,236 kPa)
.Europe 12.7 kg/em?® {180 psi, 1,245 kPa)
Minimum pressure:
9 kg/cm? (128 psi, 883 kPa)
Difference between gach cylinder:
Less than 1.0 kg/em?® (14 psi, 98 kPa)

EMO425

EM0O426

E80427




DIAGNOSTIC CODE CHARTS

Code 2 — Open or short circuit in vacuum

SENSOF GHGUIIY .. vt iincvinennnnn 5-2
Code 3 - lgnition confirmation signal not

beinginputinto ECU  _.................. 5-6
Code 4 — Open or short circuit in water

temp. sensor circuitry .. ..... e 5-8
Code 6 — NO RPM signals to ECU .. .... ST 5-9
Code 7 - Open or short circuit throttle

position sensor circuitry .. ... . ... ..., 5-10
Code 8 — Open or short circuit in intake

air temp, sensor cireuitry .. ...... . . ... 5-12
Code 9 - Open or short circuit in vehicle

speed sensar circuitry .. ... .. a0 5-13
Code 10 — Open circuit in starter signal circuitry ...... 5-14

Code 11 — Switch input signal test g h-15

—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 Inspection
Chart since their use will be indicated as necessary by this
chart.




CODE 2 ~— Qpen or short circuit in vacuum sensor circuitry

@ F’neck voltage between Vee & E, ter

minals of vacuum sensor, NG
oK
i
® Check voltage between PIM & E, ter- Try another vacuum sensor.
minals of vacuum sensor., NG
oK
Check wiring between ECU
(<) Checf vc;{éagzbetween PIM & E, ter- terminal and vacuum sensor
minass o ; NG connector.
OK
/

@ | Try another ECU,

¥

) Check voltage between Vec & E, terminals of vac-

Try another vacuum sensor.
uum sensor connector, oK .

NG

f

Check voltage between Vo & E, ter-
® minals of ECU, NG Try another ECU,

oK

|
& Check wiring between ECU connector
and vacuum sensor connector.




B Check voltage between Vce & E,
| terminals of vacuum sensor.

Go to [ of this chart.

{a) Carefully remove water-proofing rubber plug of
vacuum sensor connector,
{b) Ignition switch turned to ON. Fe

v

Measure voltage between Vec and E, terminals of

Vacuum sensor connector. _ -
- G &
Voltage =4 -6 V., N =

Check voltage between PIM & E,
terminais of vacuum sensor.

FIO183

b Try another vacuum sensor,

(a) Carefully remove water-proofing rubber plug of
vacuum sensor connector.
{b} Vacuum hose for vacuum sensor removed from
gas filter,
(¢) Voltmeter connected to PIM and E, terminals
of vacuum sensor,

K (a) Tumn ignition switch to ON.
(b} Measure and record output voltage under am-
bient atmospheric pressure,
(¢) Using a mityvac, apply vacuum to vacuum
sensor in 100 mmHg segments to 500 mmHg.
{d} Measure voltage drop from step (b} above for
each segment.

Voltage drop

Applied

Vacuum :
m | R |||
(.r;.gg,) ('1'3.3) (2@3.7) (46.0) (5:%.3) (66'.7)

‘éfo';agj" 0.3-05 |0.7-0.9 | 1.1-1.3 | 1.5-1.7 | 1.9-2.1

Fi0184




5-4

Check voitage between PIM & E,
| terminals of ECU.

{a) Kick panel on front passenger's side (AE) or
glove box (AA) removed.

Checic wiring between ECU termi
{b} Vacuum hose for vacuum sensor removed from
gas filter.

nal and vacuum sensor connector,

{c) A voltmeter connected to PIM & £, terminals
of ECU.

EF  Same as step of this chart,

Same value as step of this chart.

ECU

PIM
=2] (B
]

) Tl
(| 1030

N

Tk
LHAEIE

L] A )
e

Ey
v id
Try another ECU.

FiON g5
FIO186




d Check voltage between Vec & E,

8 Try ancother vacuum sensar.
| terminals of vacuum sensor connector,

{(a) Vacuum sensor connector removed.
{b) lgniticn switch turned to ON,

B8 Measure voltage between Vee and E, connectors of
vacuum sensor.

2

Voltage=4 — 8 V.

FIC1 87

Check voltage between Vec & E,
terminais of ECU.

{a) Kick panel on front passenger’s side {AE) or
glove box {AA) removed.
(b} Ignition switch turned to ON. @

]| B '
N aln] HHF%HP@@WT i
B2 Measure voltage between Ve and E, terminals of ' N Vee E,

ECU. ‘/{,\

Voltage = 4 — 6 V. Vi

FO171

Check wiring between ECU connector and vacuum sensor connector.

ECU M
Vacuum Sensor ’ _g
E El h-—
2

E,
PIM

PIM
Vee

Vce —D—

Vee -
I =Y
E, -
—r).El l]
N

FIO188
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CO D E 3 - |gnition confirmation signal not bemg input into ECU

K G

=42

Check for sparking.

Go to E of this chart.

Unhook spark plug cord from distributor and,
holding end about 12.5 mm {1/2"} from body of
car, see if spark occurs while engine is being cranked.

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

FIo11

Check voltage between 1Gf & E,
terminals of ECU.

Check wiring between ECU con-
nector and igniter connector,

Kick panel on front passenger s side (AE) or glove
box {AA) removed.
Measure voltage between IGf and E, terminals ECU 1Gf
both with ignition switch turned to ON but engine = r“"""gﬁi =
not cranking, and with switch turned to ON and Eﬁﬁ@mﬂ& i g
engine cranking. o NEL
Voitage between 1.0 and 2.0 V in both cases. \/{'\'
if voltage is b V, there is probably an open wire v,
somewhere; if it is 0 V, there is probably a short. vz
: i 1-1189
Try another ECU.
ECU e
gy N . _—
Ignition Switch \Gf
=z RO o To E‘J U
£ | FL:BOA(For AE) lgniter w/ Tachometer By s
6 FL1OY(FDT AA LHD) ignétion Coil
w | FL:0.3P(For AA RHD) nE
5 s
o ] - TBK IGf
i 1Gt L._;-—l
g I Gf N
1
! Battery freere
JE
| — I
L g,
’-u--.-u
= FL .. Fusible Link — “——-—-——J —

FI0180




.88 Check ignition coil w/igniter.

| CHECK PRIMARY CQIL RESISTANCE
Disconnect ignition coit with igniter connector.

E3 Using an ohmmeter, measure resistance between
positive {+} and negative {~} terminals.

Primary coil resistance (cold): 0.5 —-0.7 0.

CHECK SECONDARY COIL RESISTANCE Secondary Coil /

Resistance

Disconnect ignition coil with igniter connector,

E:3 Using an ohmmeter, measure resistance between
positive terminal (+) and high tension terminals.

B3 Primary coil resistance (cold). 11~ 16 kQ.

[GOC47

CHECK POWER SOURCE LINE VOLTAGE OF
IGNITER

Turn ignition switch on.

EZ Using a voltmeter, connect positive probe to igni-
tion coil positive (+) terminal and negative probe
10 igniter body, '

3 Voltage: Approx. 12 V.

1G0048

' Dry Cell
CHECK POWER TRANSISTOR IN IGNITER ' Bgterif 3V

(a) Disconnect ignition coil connector. )
{b) Disconnect coil cord from distributor.

{c} Connect battery voliage to ignition coil posi-
tive {+} terminal.

W& Apply voltage (3 V) and connect positive terminal At
of battery to pink wire terminal and negative ter- ' =t ptarmer—|  Pink Wire
minal to body ground. Terminal

[B12 There is a spark from tip of coil cord in about 1
second. If not, replace igniter.

I More than 5 V will destroy diodes in igniter. 7 160088
Check voltage between Gt & E, Check wiring between ECU con-
terminals of ECU. necotr and igniter connector.

Kick panel on front passenger’s side {AE) or glove ECU

box {AA) removed. — —
y SR RS
B Measure voltage between IGt and E, terminals oltmeter
when engine is cranking, /i\

Voltage=05 - 1.0V,

V+©"

FIo191

END

5 6 i Try another ECU.
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CO D E 4 — Qpen or short circuit in water temp. sensor circuitry

I Check resistance of water temp.
Sensor.

" Connector disconnected.
Location: Cylinder head rear plate.

{ J&0 Using an ohmmeter, measure resistance between
both terminals.

Resistance is in Acceptable range on chart.

Check voltage between THW & E,
terminals of ECU.

. glove box {AA) removed.
{b) lgnition switch turped to ON.

Voltage neither 0 V nor 5 V.,

B3 (a) Kick panel on front passenger’s side (AE) or’

Replace water temp. sensor,

Ohrmmeter
o 0

o

@,.1_.“)
w0 FIOT192
20
4 T Accaptable
2r

RESISTANGE ki3

0‘1\‘

e e - — o TEMPERATURE®C
=20 0 20 40 &0 80 100120
-4} {32} (68} (1041401 7BH2 1 2H248)

Flo193

R Check wiring between ECU con-
" pector and water temp. sensor.

r
ECU THW
A

[ mewwvint [ S ] |
O T o {ﬁ[‘lgﬁr 0|
foe i 0o e o
Voltmeter H———"
V e s’
»

Try another ECU.

Water Temp.-sensor
——ed ]

THW

F1I0198




co

B B

DE © — no RPM signais to ECU

Check pick-up coils in distributor.

Connector disconnected.

Using an ohmmeter, measure resistance between G
and GO and between Ne and GE& .

Resistances between G and G© and between Ne
and GO = 140— 180 2.

| Check resistance of pick-up coils at
ECU connector.

(a} Kick panel on front passenger’s side (AE} or
glove box (AA) removed.

(b} Ignition switch set to LOCK.

{c} Wiring connectors disconnected from ECU.

Measure resistance between G and GO terminals,
and between Ne and G © terminals.

Resistance between G and GO = 140 — 180 2.
Resistance between Ne and G = 140 - 180 «2.

5-9

Replace pick-up coil,

FIO196

Check wiring between ECU con-
nector & distributor connector.

Qg
| ——
Distributor II—
l = G |
{Opee | L 50
g Trmh 0 Ne Ne |~
| G
{E)Z}caﬁ@qa Lse lee
RPM Signal Circuitry | l]
|

F10197

Flg198
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CO » E ? — Open or short circuit in throttle position sensor circuitry
Check voitage between Vee & E,
terminals of throttle position sensor.

m Go to 5] of this chart
{a) Carefully remove water-proofing rubber cover '

of throttie position sensor connector. M}\
(b} Ignition switch turned to ON, g

vV IgE)

o,

Measure voltage between Vee and E,; terminals of
throttle position sensor connector.

{4 voltage=4 -6 V.

Fi0199

Check voltage between VTA & E, terminals

e B Try another throttle position sensor.
of throttle position sensor connector. y ' P

(a) Carefully remove water-proofing rubber cover
of throttle position sensor connector.,
(b) lgnition switch turned to ON.

Bi¥ Check change in voltage between VTA and E, ter
minalis of ECU connector while siowly open throttie
valve from closed to open position.

Voltage changes smoothly from 0.1 V (when closed)
to about 4.5 V (when open); i.e., does not suddenly
jump up to 4.5 V or down to 0,1 V.

FIOIQ0
Fi0z01

Check wiring between ECU termi-

=3 nal and throttle position sensor
connector.

Check voltage between VTA & E,
terminals of ECU connector.

{a} Kick panel on front passenger's side {AE) or
gltove box (AA} removed.
{b} lgnition switch turned to ON.

BB Check change in voltage between VTA and E, ter-
minals of ECU connector while slowly open throttle
valve from closed to open position. -

[B[4 Voltage changes smoothly from 0.1V {when closed}

to about 4.5 V {when open); i.e., does not suddenly ECU :
jump up to 4.5 V or down tc 0.1 V. ' W —
: Voltmeter ."WRH T
%
v '

Try another ECU.

SN—————————— SRR LR




5-11

of throttle position sensor connector.

Check volitage between Ve & E, terminals § "

b Try another throttle position sensor.

{a) Throttle position sensor connector remaved.
(b) lgnition switch turned to ON.

Measure voltage between Vcee and E, connectors of
throttle position sensor.

Voltage=4 —6 V.

Voo )
FIG203

Check voltage between Vcc & E,
terminais of ECU.

b Try another ECU,

{a) Kick panel on front passenger’s side {(AE) or
glove box {AA) removed.
(b} Ignition switch turned to ON.
Ba  Measure voltage between Vee and E, terminals of
ECU.
[6d Voltage=4 —6 V.

ECU
ma g:g%mmu SEECC
CIE] TR o
Voltmeter K ==

\\g.,

Vee 2

e
FIo17

Check wiring between ECU connector and throttle position sensor

connector.

Throttle Position Sensor

ECU

m

!

|
=]

E,
L IDL
)
VTA L n
) Vee Vee :~ Lowst
- VTA -
Connector Eq
Upper side
E, 0
iDL [
VTA
Vee H
Connector
Lower side

' Flozo4




CO D E 8 —— Open or short circuit in intake air temp. sensor circuitry

Check resistance of intake air temp.
sensor.

Connector disconnected.

Using chmmeter, measure resistance hetween both
terminals.

Rasistance is in Acceptable range on chart.

Check voltage between THA & E,
terminals of ECU. -

{a) Kick panel on front passenger’s side (AE) or
glove box (AA) removed.
{b) Ignition switch turned ta ON,

Voitage neither 0 V nor 5 V.

B Replace intake air temp. sensor.

Ohmmeter
=0
0 o
€8
FIO205
401
20F
10t
< 8¢
e 67
i [
g 4 Acceptable
f£oe
w
&
l&:.l .
0ar
08f
0.2b

.1

280 TG A0 80 a0 100 720 TEMPERATURE T
fendt) (32) (BBH10AY140)(1 76321 2)(248)
~ Fi0193

' . Check wiring between ECU con-
$ nector and intake air temp. sensor.

ECU THA

JLACILCY
LTI,

il
G

|
L
=)
L]

\ _
w’"l\ | Eg
Y, ++ e v
Try another ECU.
ECU M
Intake Air Temp. sensor 4B . ﬂ
— £
o THA
l—wv»-v O E, : '
b, THA
E,

e +B ,% F10207

Fe—
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C 0 D E 9 — Open or short circuit in vehicle speed sensor circuitry

' Befo.re using this chart, check again to see whether Code 9 is still being output.

X8 Drive vehicle for at least 10 seconds in compliance with the following conditiohs:
1. Speed 5 km/h {3 mph) or faster
2. Engine speed 2,800 rpm or higher.
3. Vacuum 300 mmHg {11.871 in.Hg, 40.0 kPa) or lower

If code is no longer being cutput, problem is probably intermittent trouble, so see chart 3 (p. 4-8).

' , Checlc wiring and speed sensor in
speedometer, '

| Check continuity between SPD
b terminal of ECU & body.

(a} Kick panel on front passenger's side (AE) or
glove box {AA) removed. .
{b}) ECU connector disconnected.
{c) Rear wheels jacked up.

(d} Ignition switch turned to ON. Ohmmeter
M3 Check for continuity between SPD terminal of %0
ECU and body ground while turning propeller A~

shaft slowly by hand. ‘ n g
Continuity is made and broken once each time pro-
peller shaft makes 1 complete revolution.

‘ Try another ECU.

Flo208

ECU I

‘ 8PD
Speedometer . []
’ GD Speed Sensor B
SPD )L-

ran

Fi0208




5-14 Lo

CO D E 1 @ —_ (.)'peﬁrciircuit in starter signal circuitr;; B

b i TA Check wiring between positive
. Cs’:)e‘;k that t:‘e;e fts x"'t‘f‘ge at$ terminal of battery & STA (50)
Lo (50} terminal of starter. terminal of starter,

K& (gnition switch turned to ST. Voltmeter

P |

Using voltmeter, measure voltage between body
and STA (50} terminals of starter.

{Terminat 50)

Voltage =9 — 11 V.

FlIo210
- Check wiring between ECU con-
Check ""'t‘}ggé’ﬁt""ee“ STA&E, nector & STA {50) terminal of
Pl terminals o . starter.
{a) Kick panel on front passenger's side (AE) or
. glove box {AA) removed. :
{b) gnition switch turned to ST. STA ECU
B2 Measure voltage between STA & E, terminals of & e o o ale %}:Jﬁ
ECU while cranking. Voltmeter
Voltage =6 — 12 V, v\\w
v on Y

0211

Try another ECU.

|
Jgnition Switch e L —

B o ' O STA - STA

FL:60A {For AE)
FL.:1.0Y (For AA LHD)
FL:0.3P (For AA RHD)

FL :2.0L (For AA)

OO0
]

] o | I
E Battery d:b '

Starter

| I——o E, I
FL ... Fusible Link e

I}

Fi0212




CO DE 1 1 ----- Switch input signal test

| Is Normal code being output?

Check wiring between ECU con-
nector & air conditioner.

{a) Battery voltage above 11V,

{b) Throttle valve fully closed (throttle position
sensor 1D L contacts closed).

{c} Air conditioner OFF.

(a} Turn ignition switch to ON. Do not start en-
gine,

(b} Using a sub-wire, short terminals of check en-
gine connector located,

{c) Count number of times "CHECK ENGINE"”
warning light blinks.

Light blinks once every 3 seconds.

AE AA

~————"CHECK ENGINE" Connector

Service Wire
ECOZ05 FIO110

1/3 Seconds
“""I l"“ ON ON ON

ﬂ OFF H OFFH OFFH H

Test air conditioner signal.

Normal code being output.
Turn air conditioner switch on and off.

Code 11 output when switch is on and Normal
code output when switch is off,

E BEE

If this signat is not input into ECY, idle speed will
not increase when air conditioner is turned on,

3 {Seconds)
FHO117
Checlc wiring between ECU con-
nector & air conditioner,
'@ OFF — NORMAL CODE
.\ ol
by
{@ ! ON-CODE N
ey --..I’ .
FHOO30

Test throttle position sensor signal.

Check wiring between ECU con-
nector & throttle position sensor.

Normal code being output.

Depress and release acceleration pedal.

cl-B-]

Code 11 output when acceleration is depressed and
and Normal code output when acceleration is re-
leased. '

Depress — CODE 11

Release — NORMAL CODE

£CO151|
FI0213




REMOVAL, INSTALLATION

AND ADJUSTMENT

REMOVAL AND INSTALLATION
Throttlebody .................... 6-2
Fuel pressure regulator ........... 6-3
Injector ... it i 6-4
Cold start injector ...... e eeeenan 6-6
Fuel pressuregauge .............. 6-7

ADJUSTMENT
Throttle position sensor ........... 6-8
Valve clearance .................. 6-9




o N gy o
THROTTLE BODY

REMOVAL

1.

N s w N

Drain coolant.

Remove air cleaner hose.

Disconnect throttle position sensor connector.
Disconnect water and vacuum haoses.

Remove accelerator return spring.

Disconnect accelerator cable.

Remove throttie body.
Remove two bolts, two nuts and throttle body with gasket.

INSTALLATION

1.

N o AW N

Install throttle body,
Place on new gasket and install throttle body with two
bolts and two nusts.

Torque: 190 — 250 kg-cm
{14 — 18 ft-ih, 19 — 24 N-m)

Connect accelerator cable.

{nstall accelerator return spring.

Connect water and vacuum hoses.

Connect throttle position sensor connector.

Install air cleaner hose.

Fill with coolant.

Flozt4

FI0215

Fio216

Flo214




' FUEL PRESSURE REGULATOR

REMOVAL

1.
2

Disconnect vacuum sensing hose from pressure regulator.

Disconnect fuel hose from pressure regulator.

{a) Put suitable container or shop towe! under pressure
regulator.

{b) Disconnect fuel hose from pressure regulator,

Remove pressure regulator.
Remove two bolts and pull out pressure regulator from
delivery pipe. ;

INSTALLATION

1.

instail pressure regulator.

- Install pressure regulator and torque two bolts.

Torque: 50 — 90 kg-cm
{44 — 78 in.-b, 5.0 — 8.8 N-m)

Connect fuet hose.

Connect vacuum sensing hose.

Flo218




g4
INJECTOR

REMOVAL

1.
2.

Disconnect cable from negative terminal of battery.

Disconnect following hoses:

{a} PCV hose from cylinder head cover.

{b) Vacuum sensing hose from pressure regulator,
(¢} Fuel return hose from pressure regulator.

Remove cold start injector pipe.

Disconnect fuel inlet hose,
Remove pulsation damper and disconnect fuel inlet hose

from delivery pipe.

Disconnect injector connectors.

Remove delivery pipe.
Remove three bolts, and then remove delivery pipe with
four injectors and three collars from cylinder head.

NOTE: When removing delivery pipe, be careful not to
drop injectors.

Remove injectors.
Pull out injectors from delivery pipe,

NOTE: Do not remove infector cover.

INSTALLATION

1.

Install injectors into delivery pipe,
{a} Replace O-ring on to injector.

B3231

F0219

FI0220

Floz21

i

Grommet

FI0222




(b} Apply thin coat of gasoline to O-rings and install
injectors into delivery pipe.

{c) Make sure that injectors rotate smoothly.

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

Install delivery pipe with injectors.

{a) Install four insulators into injector hole of cylinder
head.

{b) Install three collars on delivery pipe mounting hole of
cylinder head.

{c) Place injectors together with delivery pipe on cylinder
head.

(d} Instail and torque three bolts,
Tarque: 170 — 190 kg-cm

{(12.3 — 13.7 ft-Ib, 17 — 18 N-m)
Connect injector connectors.

Connect fuel inlet hose.
(a} Place fuel inlet hose with new gasket on delivery pipe.
{b) Install and torque pulsation damper.
Torque: 250 — 350 kg-cm
{19 — 25 ft-lb, 25 — 34 N-m}
Install cold start injector pipe.

Connect following hoses:

{a) Fuel return hose to pressure regulator.

{b) Vacuum sensing hose to pressure regulator.
{c} PCV hose to cylinder head cover.

Connect cable to negative terminal of battery.

65

Gromimet O'Ring P

e

Delivery

pe

CORRECT

FIOT03

0223

N

Insutator

Flo224

10220

Fi0226




?CGLD?" START INJECTOR

REMOVAL
1.  Disconnect cable from negative terminal of battery.
2. Disconnect cold start injector connector.
3. Remove cold start injector pipe.
fa) Put suitable container or shop towel under cold start
injector pipe.
(b} Remove two union bolts and cold start injector pipe
with gaskets.
NOTE: Loosen union bolts.
4,  Remove cold start injector.
Remove two bolts and cold start injector with gasket.
INSTALLATION
1. Install cold start injector.
Place on new gasket and install cold start injector with two
bolts. '
Torque: 50 — 80 kg-cm
{44 — 78 in.-1b, 5.0 — 8.8 N-m]
2. Install cold start injector pipe.
Using new gaskets, connect coid start injector pipe to
delivery pipe and cold start injector. Install union bolts.
Torque: 120 — 180 kg-cm
{9 — 13 ft-lb, 12 — 17 N.m)
3.  Connect cold start injector connector.
4.  Connect cable to negative terminal of battery.

Connector
£,

B3222

B3223

B3223

83222




FUEL PRESSURE GAUGE

INSTALLATION

1. Disconnect cable from negative terminal of battery.

2. Disconnect wiring connector from cold start injector.

3. Put suitable container or shop towel under cold start injec-
tion pipe.

4. Remove cold start injection pipe,
NOTE: Slowly loosen union bolt.

5, Install a gasket, SST, another gasket and union bolt to
delivery pipe as shown in the figure.
SST 09268-45011

6. Wipe off any splattered gasoline.

7. Reconnect battery cable.

REMOVAL

1. After checking fuel pressure, disconnect battery ground
cable and carefully remove SST to prevent gasoline from
splashing.

2. Using new gaskets, reconnect cold start injector pipe to
delivery pipe and cold start injector.

3. Reconnect wiring connector to cold start injector.

6-7
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THROTTLE POSITION SENSOR
ADJUSTMENT
1.

Loosen two screws of throttle position sensor,

Insert thickness gauge (0.47 mm or 0.0185 in.} between
throttle stop screw and lever, and connect ohmmeter to
terminals |_DL and E2.

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

Using thickness gauge, recheck continuity between termi-
nals IDL and E1,

Clearance between
Lever and stop screw

.35 mm (G.0138 in.} Continuity

Continuity {IDL — E2)

0.59 mm (0.0232 in.) No continuity

Fl0228

Thickness Gauge (0.47 mm)

Fl0229

Ohmmeter

Thickness Gauge
la b (0.35 or 0.59 mm)
—_ i

FIO229




VALVE CLEARANCE

NOTE: Check and adjust valve clearance while engine is
cold.

1. Remove cylinder head covers with gaskets.
{a) Remove six bolts and center cover,
(b} Remove cap nuts, seals and head covers with gaskets,

(\\ \ EMO424

2. Measure valve clearance.
(a) Set No. 1 eylinder to TDC/compression.

o Turn crankshaft pulley and align its groove with
0" mark on No. 1 timing belt cover.

e Check that valve lifters on No. 1 cylinder are loose
and valve lifters on No. 4 are tight.

If not, turn crankshaft pulley one complete revolution.
{b) Measure clearance of half of valves.

e Measure only those valves indicated by arrows in
figure.

s Record measurements which are out of specifica-
tion, They will be used later to determine required
replacement shims.

Valve ciearance (Cold):
Intake 0.15 — 0.25 mm (0.006 — 0.010 in.)
Exhaust 0.20 — 0.30 mm (0.008 — 0.012 in.}

Valve clearance {(Hot) {Reference):
Intake 0.20 — .30 mm (0.008 — 0.012 in.)
Exhaust 0.26 — 0.36 mm (0.010 — 0.014 in.)

EMO429 I
| |
{c) Turn crankshaft pulley one revolution and measure 33 44
other valves. l
o Turn crankshaft pulley one revolution and align e - = 1
timing marks as stated in (a} above, AL . "B:LL@ |
e Measure only valves indicated by arrows as shown. ' ; ' |
|
1
22 4 4 EMQ430

3. Adjust vaive clearance.

(a) Turn crankshaft puiley to position lobe on adjustlng
valve camshaft upward.

{b} Using SST, press down valve lifter and remove adjust-
ing shim with small screwdriver,
SST 09248-70010

NOTE: Before pressing down valve lifter, position notch gs e
toward spark plug. = }

EMO431




(¢} Determine replacement shim size by using following
{(Formula or Chart}.

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

® Calculate thickness of new shim so valve clearance
comes within specified value.

B Thickness of shim used
A . Valve clearance measured
N o Thickness of shim new

Intake side: N =T+ [A-0.20 mm (0.008 in.)]
Exhaust side: N =T+ [A-0.25 mm (0.010 in.}]

e Select shim with thickness as close as possible to
vlave clearance calculated.

NOTE: Shims are available in 17 sizes, in increments of
0.050 mm (0.0020 in.), from 2.500 mm (0.0984 in.) to
3.300 mm (0.1299 in.).

{d) Using SST, press down valve lifter and instali new
adjusting shim.

SST 09248-70010
Recheck valve clearance.

Install cylinder head covers with gasket,
{a) Apply liguid sealer to areas indicated in figure.
(b} Install intake and exhaust head covers with gaskets.

{c} Install center cover.

EMO432
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Intake valve clearance {cold): :
0.15 — 0.25 mm (0.006 — 0.010 in.) 12 |2.750 (0.1083)| 30 |3.200 {0.1260)
Example: 2.800 mm Instalied is 14 2,800 (0.1102} 32 |3.250 (0.1280)

Measured clearance is 0.450 mm 16 |2.850 (0.1122) 34 |3.300 (0.1299)
Replace 2.800 mm shim with

shim No. 24 (3.050 mm). 18 12.900 {0.1142)
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o441 - 0.450 10110121 2i14|14]14[18116]16]16{16[1818]18|20[202020(20(22(22:22|24{24(|24(24124/26/26 2628|282 8281283030 30,32 |32/32(32|32[34(34 |24]
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: 0.601 — 0620 |16]1818/20{20(2222|22,22|22|24|24124126 261762 6|2 6|28[28[28320 [2013030/30[3 232 32[34]34[24/3434)
0821 ~ 0.626 |16]181 8201202 2/22/22/22[24[2 4|24 1274|2676/ 6[26/26[2 8)28(28[3030/30130[32]32[32/32[34{3]34]34
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i 0.631 - 0.700 [2020/22]22[24124/24)26]26 2626|262 62 8[28130}30 polac[30l22[32[32)34[34{34134]34]
0701 — (720 (20(22(2224(24126/76126|26[26/28|2 812 8130i30i30130130:3 2[3 2132 34|34 |34[34 34
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0126 - 0740 j22(22124|24|26 2626126128 28:28'23 A0(30130130[32:3232132|34134]34.134
0.741 - 0.750 |22122{24124/26i26{26(28/2812 8128(28{3030130[32132]32|32|32/34{24[34]
G781 - 0.770 [22i24)24i2626]2828)28)28 2813030301323 2(32 323 2]34[34134
0.771 ~ 0.175 [222a]2a]28126]2828(2828[30(30[3030 32132 32[32(34134[34334]
0.776 — 0.790 |24[24(26(26/28/28(28,28:30120330132|32(32(32(34|34[34/34]
0751 = G800 [24[2aiz6(26(26128,2 830300140302 323 234134343 a]a4
0.801 - 0.820 [24{26[26i2828:30i30[30(30130032|32[3234|34(24{34i34
0.821 ~ 0825 |24|26[26128,28130i30130130|32(32(32[32{34(34|34i34
0826 ~ 0.B40 [26(26/28]28/30/30/30/30132]37/32]32|54[34[34134
G841~ 0BES 2l26lz8]2830[30[30R T332 B2nz34|aslaa
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871 — D875 |26{28(28i30(30)22i32|32(32]34/34(34[34
0876 - 0890 [28/78[30[30032[a2{3 2373 4[34:54]34 Shim thickness mm {in.)
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10 {2,700 (0.1063), 28 [3.150 {0.1240)
Exhaust valve clearance (cold): |
' 0.20 — 0.30 mm (0.008 — 0.012 in) | 12 |2.750 (0.1083)] 30 |3.200 {0.1260)|
Example: 2.800 mm Installed is i4 |2.800 (0.1102)] 32 13.250 (0.1280}|
Measured clearance is 0.450 mm 16 |2.850 (0.1122)| 34 2.300 (0.1299)
Replace 2.800 mm shim with
shim No, 22 {3.000 mm). 18 |2.800 (0.1142)




6-13

BASIC ENGINE & TCCS INITIAL
INSPECTION CHECK SHEET

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

INTERMITTENTLY -

A R A ST

°BTDC (10° BTDC}

rpm (800 * 50 rpm)

% (1.520.5 %)

good + no good

good - no good

1

good - no good

good - no good

present - absent




FOREWORD

The various charts used in this manual
have been brought together and sum-
marized here to make them easier to
understand and use, This section may
therefore be pulled out and stapled
together to make a small booklet; this
will make troubleshooting and' repair
work easier and faster since the tech-
nician can rely in most cases on the
hooklet alone and need only refer to
the Diagnosis Manual itself when neces-
sary.

As in the case of the Diagnostic Manual,
troubleshiooting should begin with Step
KB orf the Basic Engine Inspection Chart
and proceed step by step to the end. The
other charts should be used only if the
Basic Engine Inspection Chart so directs.
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Adjust.

Adjust.

Adjust.

Ga to Diag,
Code 3 (p. 4-8).

Repair or Replace.

Repair or Replace.

Repair.

Repair or Replace,

Repair.

Hepair.

Does engine turn over 7
NQC
% YES
Check ignition timing.
eckagnition ng NG
} 0K
Ghack idling condition.
9 NG
+ 0K
Check CO concentration,
NG
0K
! r
Check for spark.
§ oK
Inspect distributor cap, rotor, and
* spark piug card. NG
# oK
Check spark plugs.
P NG
- # OK
Check throttie linkage.
NG
* oK
Inspect air filter.
NG
+ QK
Is air leaking into air I ntake '
system ? NG
% oK
Check compression.
P NG
; 0K
Check valve clearance.
NG
# 0K
{ 1 arghiem continues, ]

!

Adjust.

Go to TCCS Initial Inspection Chart {p. 3-2)




Does “CHECK ENGINE" warning n a ]
light come on ? NO - o tachart 1 (p. 42},

YES ( Chart 1 — No “CHECK ENGINE"
warning light.

|

Is normatl code output 7 TS e Go to chart 2 {p. 4-8). ‘
YES ( Chart 2 — Reading & confirming )
diagnostic codes.

¥

Check fuel pressure, NG e Go to chart 4 (p. 4-9). ‘

QK

( Chart 4 —~ Fuel system )

1

If probiem continues,

[

Go to symptom chart {p. 3-4),




ENGINE DOES NOT START

No. Item Refarence
Basic Engine Inspection and TCCE Initial Inspection _
campieted. No problem found,

1 Check water temp. sensor, Diag. code 4
2 Check vacuum sensor. Diag, code 2
3 Check cobd start injector time switch. Chart 8

4 Check coid start injectar. Chart 9

5 Check electricat circuitry of injectors. Chart 6

6 Check injectors. Chart 10
7 If step 1 — 8 are all OK, try another EGU. —

DIFFICULT TO START

Mo, item Reference
Basic Engine {nspection and TCCS nitial Inspection -
completed, No probiem found.

1 Check auxiliary air control valve, Chart 7

2 Check vacuum sensor, Diag. code 2
3 Check water temp. sensor. Diag. code 4
4 Check for r_esidual pressure in fuel line, Chart 5

5 Check cold start injector time switch., Chart 8

& Check cold start injecter. Chart @

7 Check injectors, Chart 10
8 I steps 1 — 7 are all OK, try another ECL). s

POOR IDLING

No. Item Reaference
Basic Engine Inspection and TCCS initial Inspection =
completed. No problem found.,

1 Check CO concentration. Chart 12
2 Check auxiiiary air control valve. Chart 7

3 Check vacuum sensor, Diag, code 2
4 Check dash pot. Chart 11
5 Check for residual pressure in fuel line, Chart 5

6 Check idle-up system, Chart 14
7 Check cold start injector. Chart 9

8 Check injectors. Chart 10
9

If steps 1 — 8 are all OK, try another ECU.




POOR DRIVEABILITY

No. item Reference
Basic Engine Inspection and TCCS initiai Inspection -
completed. No problem found,

‘ 1 Check throttie position sensor. Diag. code 11
[ 2 Check water temp, sensor. Diag. code 4
z 3 Check vacuum sensor. Diag, code 2
4 Check for residual pressure in fuel line. Chart 5
5 Check variable induction {T-VI18} system, Chart 13
6 | Check cold start injector. ] Chart 9
¢~~ J Check injectors. ] Chart 10

L= B

if steps 1 - 7 are all OK, try another ECU.

AFTER-FIRING (Over-rich fuel mixture)

! No. item Reference
Basic Engine Inspection and TCCS Initial Inspection .
completed. No praoblem found.

1 i Check throttle position sensor. 1 Diag. code 11
2 l Check water temp., sensor, f Diag. code 4
3 ! Check vacuuim sensor, f Diag. code 2
4 [ {Check for residual pressure in fuel line. { Chart 5
5 rCheck cold start injector, l Chart 8

™

{ B Check injectors. ] Chary 10

j 7 if steps 1 — 6 are OK, try ancther ECU, ; -

BACK-FIRING (Over-lean fuel mixture)

No, Item Reference

m Basic Engine Inspection and TCCS Initial Inspection
completed, No prablem found.

1 Check throttle position sensor. Diag. code 11

2 Check vacuum sensor. Diag. code 2 7
3 Check dash pot. Chart 11

4 Check injection volume, Chart 10

5 if steps 1 — 4 are all OK, try another ECU. -




USE THESE CHARTS ONLY IF THE BASIC ENGINE AND THE TCCS INITIAL
INSPECTION CHART S0 DIRECTS.

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

Check EFI, 1GN, GAUGE fuses.

OK

Check main relay No, 1.

QK
|

Check voltage between terminals
+B & Ey of ECU,

NG

NG

OK

Check warning light by grounding
W terminal of ECU.

NG

2o Replace fusels).

Replace main relay No. 1,

Check wiring betyveen fuse

oK

]

Try another ECU.

NG

and ECU connector and check
for fauity "CHECK ENGINE"
warning light.

+ B & body.

Check terminal voltage between ECU

Check wiring between ECU

NG

terminal By and body ground.

oK
|

and EF1 main relay No, 1.

Check wiring between ECU connector

CHART 2 — Reading & confirming diagnostic codes (P, 4-6)

Read and record diagnostic code{s).

Go to Diag. Code 9

YES

YES

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

{

2 the previously-output codes
being autput ?

Chart (p. 5-13)

Check the following:
{a) Airconditioner switch on ?
{b) Throttle valve fully ciosed?

Go to relevant Biag. Code

YES

NO

{

Go to Chart 3 {p. 4-8).

Chart,




CHART 4 — Fuel system (P, 4-9)

Check fue! pressure,
‘ NG
Is fuef pressure zero while .
cranking ? —«W Go to of this Chart.
* NO
Does fuel pressure gradually X
drop after engine is started 7 YES Goto [H of this Chart.
NO
|
Is fuel pressure above 2.7 kg/em’ i See Chart 4,
{39 psi, 265 kPal 7 IYES step (B _tP. 4-12)
% NO
f R 2 -
Is uel'pressure below 2.3 kg;’cm o —y
{32 psi, 226 kPal when engine is Ste [E] P. 413
raced ? YES H 413
# NO
fuel ] , z
Is fue ‘pressure above 2.2 kg/cn.n Chack prassure
{31 psi, 216 kPa) when engine is saulator
idling ? YES thel :
.g‘:
e Shart terminals of fuel purmp
checi connector. NG
: oK
‘ Check voltage between F¢ termi-
i T ther ECU.
nal of ECU & body. NG Ty anather
% oK
Check wiring between circuit
opening refay and ECU.
§
Check EF| and IGN fuges, NG Replace fuse{s).
* oK
Check voitage at fuel pump
- eplag | .
connector, QK Replace fuei pump
+ NG
Check voltage between Fp termi- _ i Check wiring between circuit
nal of circuit opening relay & body, OK opening relay and fuel pump.
‘ NG
Check voltage between +B termi- Check wiring between fuse
nal circuit opening relay & body, NG and circuit opening reiay.
& 0K
Replace circuit opening relay.
Short terminals of fuel pump _ | Repiace circuit opening
check connector. NG reiay,
+ 0K
Check voltage between Fo termi-
e T ther ECU,
_ nal of ECU & body. NG ry anather EC
‘ ; oK
|
) Check wiring between circuit opening relay and ECU.




Check operating sound of
injectors.

#NG

Check resistance of injectors.

0K

injector electrical circuitry
circuitry normai

J’OK

Measure voltage between
injector connector & body
ground,

NG

OK

Y

Measure voltage between BY
terminal of ECU & body ground.

NG

Flepiace applicable injector(s).

{OK

Measure voitage between ECU
terminals No. 10 and/or No. 20
& EO] at’ Em.

NG

Check wiring between BF
terminal of ECU & main relay
No. 2.

+OK

Check wiring between ECU
injectors & body ground.

Y

NG

Check main relay No. 2.

Try another ECU.

NG

%OK

Measure voltage between +8
terminal of main relay No. 2
connector & body ground.

(Ex. AA LHD)

Replace mein refay No. 2.

{or<

Measure voitage between FS
terminal of ECU & body around.

NG

Check wiring between battery
and main relay No. 2 +B
terminal,

$OK

Check wiring between ECU and
main relay No, 2.

{For AA LLHD}

NG

Check rnain relay Na, 3.

Try another ECL.

NG

¢o|<

Measure voltage between +B
terminal of main relay No. 3
& bady ground.

Replace main relay No. 3.

*OK

Check wiring between main relay
No. 2 & No. 3.

NG

Check wiring between battery
& main relay No. 3,

CHART 7 — Auxiliary air control valve (P. 4-21)




CHART 8 — Cold start injector time switch (P. 4-22)

CHART © — cold start injector (P. 4-23)
CHART 10 — Injectors (P. 4-24)

CHART 11 — Dash pot (DP) (P. 4-25)

CHART 12 — cO concentration (P. 4-26)

Is CO meter availabie 7

% YES

Check & adjust CO Adjust CO concentra-
concentration, tion {w/o CO meter)
T |

| Troubie continues. l l“l'muble repairad., l ‘ Trouble continues. ]

#
# i e é

No change in CO Change in CO Change in Nog change in
concentration concentration engine rpm engine rpm

i ; ; ;
‘ Return to where you left on the
1 previous chart,

NO

Check resistance of variable
resistor, NG
+ oK

Check voltage between Voo & B4
terminals of variable resistor. NG
% oK

Check voltage between VAF & £,
terminals of ECLS, NG
% oK

Repiace variable resistor.

Check circuit wiring between
ECU terminal and variable
resistor connector.

Try another ECLJ,

Check voltage between Vee & Eq terminals
of ECU. NG
6 0K

Check wiring between ECL connector and
variable resistor connector.

e~ Try another ECU,

- -




,._ Toybta Variable Induction
CHART 13 (T-VIS} System {P. 4-31)

CHART 14 — Idle-up system (P. 4-32}

Check idle-up system.

System normal,

NG

Check VSV for idle-up. ]

Replace VSV.

+or<

Check voltage between +8 ter-
minal of V8V & body. NG

Check wiring between TAIL
fuse, defogger and heater relay
and V5V,

;om

Check wiring between ignition switch, main relay
Na. 1 and VSV,

CHART 15 — cCompression pressure (P. 4-34)




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

CGDE 2 - Open or short circuit in vacuum sensor
circuitry (P. 5-2)

Check voitage between Voo & Eq

terminals of vacuum sensor. NG
y OK

Check voltage between PIM & £,

terminals of vacuum sensor. NG
é oK

Check valtage between PIM & E, . |

terminals of ECLU. J NG
§ oK

e~ Try angther vacuum sensor.

Check wiring between ECU
== terminal and vacuum sensor
cannector,

Try another EGU.

Check voltage between Vee & E; terminals
prrm———=|  Try another vacuum sensor.
of vacuum sensor connector. DK

é NG
Check voltage between Vec & B4

terminals of ECU. NG
1
iy 0K

7

Check wiring between ECU

connector and vacuum sensor

connector.

—-|  Try another ECL), W

__lgnition conformation signal not being input
CODE 3 into ECU (P, 5-6)

Check for sparking.
NG
j OK -
Check wiring between ECU
Check voltage between |Gf & E| connector and igniter con-
terminais of ECU. NG nector
. * OK
! Try another ECL),
£
NN . L Replace ignition coil or
Check ignition coil w/igniter, T
N NG igniter,
¥ : y OK
i Check wiring between ECL
: Check voltage between |Gt & E, | connectar and igniter con-
terminals of ECU. | NG nector
{. 0K :
Try another ECL).




CODE 4 —

Check rasisttance of water temp.

Open or short circuit in water temp, sensor
circuitry (P, 5-8)

Sensor.

§ OK

Check voltage between THW & £,

NG

Replace water temp. sensor,

terminals of ECU.

* 0K

NG

Try another ECU.

Check pick-up coils in

Check wiring between ECU
conngctor and water temp,
SENsSor.

Replace pick-up coil,

distributor. NG
¥ OK ‘

Check resistance af pick-up

cails at ECU connector, NG

*OK

" Try another ECL).

CODE 7 —

circuitry (P, 5-1

Check voltage between Vee & E;

0}

terminals of throttle position
SENSoE.

¢O|<

Check voltage between VTA & E,

NG

Check wiring between ECL
connector & distributor con-
nector.

Open or short circuit throttle position sensor

terminals of throttle position
SENS0r Connector.

*OK

Check voltage between VTA & E,

NG

Try another throttle
position sensor.

terminals of ECYU cannector,

+0|<

Try another ECU.

NG

Check voltage between Vee & Eg terminals

of throttle position sensor connector.

Check wiring between ECU
terminal and throttle posi-
tian senser connector,

¥ NG

Check voltage between Vec & By

0K

Try another throttle
position sensor.

terminals of ECLL,

*OK

NG

Try another ECU,

Check wiring between ECU connecto
throttle position sensor connector.

r and




CODE 8 — Open or short circuit in intake air temyp. sensor

circuitry {P. 5-12)

Check resistance of intake air temp.

Replace intake air temp.
SEnSor,

SENS0Y. NG
é oK

Checlk voltage between THA & E

terminals of ECU. NG
{, oK

Try anather ECL.

Check wiring between ECU
connector and intake air
temp. sensar.

CODE 9 — Open or short circuit in vehicle speed sensor

circuitry (P, 5-13)

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

y OK

Check continuity between SPD

terminal of ECU & body,

iOK

NG

Check wiring and speed sensor
in the speedometer.

Try another ECU,

CODE 10 — Open circuit in starter signal circuitry (P, 5-14)

Check that there is voltage at STA(50}

Check wiring between positive
terminal of battery & STA(50}
terminal of starter.

terminal of starter, NG
+ OK

Check voitage between STA & E,

terminal of £ECU. NG
§ oK

Try another ECU.

Check wiring between ECL)
connector & STAISQ) terminal
of starter.

Is Mormal code being output 7

Go to Chart 1 {p. 4-2).

Chart 1 — No ""CHECK EN-
GINE" warning light.

)

Check wiring between BECU
connector & air conditioner,

NG
oK (
Y
Test air conditioner signal. -
NG
§ OK
Test throttie position sensor -
signal . NG

Check wiring between ECU
connector & throttle position
5ENRS0OY.







