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FOREWORD

This supplement has been prepared to provide information
covering general service repairs for the 35-GTE engine mounted
on the TOYOTA CELICA 4WD,

Applicable model: ST185 series

For basic engine service repair, refer to the following repair manu-
al. This manual should be used with the supplement as a set.

Manual Name Pub. No.

3S8-GE, 3S-GTE, bS-FE Engine Repair RM164E
Manual

All informations in this manual is based on the latest product
information at the time of publication. However, specifications
and procedures are subject to change without notice.

TOYOTA MOTOR CORPORATION
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HOW TO USE THIS MANUAL

To assist you in finding your way through the manual, the
Section Title and major heading are given at the top of every
page. ;

An INDEX is provided on the first page of each section to
guide you to the item to be repaired.

. At the beginning of sach section, PRECAUTIONS are given
that pertain to al/l repair operations contained in that section.
Read these precautions before starting any repair task.

TROUBLESHOOTING tables are included for each system to
help you diagnose the problem and find the cause. The repair
for each possible cause is referenced in the remedy column to
quickly lead you to the solution.

REPAIR PROCEDURES

Most repair operations begin with an overview iHustration. It
identifies the components and shows how the parts fit togeth-
er.

Example:

intake Camshaft
Timing Pulley

Exhaust Camshaft
- . 59 (600, 43) Timing Pulley
Timing Belt Tensioner *41 (420 30)

Nag.1 idler
Gasket Pulley

No.2 Timing
Belt Cover

211210, 15}

Qil Pump Pulley

43 (440, 32}

No.1 Timing
Beit Cover

. No.2 idier
Pulley
- Gasket Crankshaft Timing Pulley
Timing Belt
Guide

Crankshaft Pulley

[N-m (kgf-cm, ft-1bf)] : Specified torque
# Precoated part

EMIBOG3
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HHlustration.
What to do and where

The procedures are presented in a step-by-step format:
¢ The illustration shows what to do and where to do it.
@ The task heading telis what 1o do.

* The detailed text tells how to perform the fask and gives
other information such as specifications and warnings.

Example:
Task heading: what to do

3. DISCONNECT CONNECTING ROD FROM PISTON
{a) WUsing SST, press out the pin from the piston.

SST 08221-25024 (09221-00020, 09221-00030,
09221-00181, 09221-00180, 09221-00200}

Set part No. Component part No.

Detailed text: how to do the task

Using a thickness gauge, measure the clearance between
the piston ring and the ring land.

Standard ring groove clearance: 0.03 — 0.07 mm
(0.0012 — 0.0028 in.)

Specification

This format provides the experienced technician with a FAST
TRACK to the information needed. The upper case task head-
ing can be read at a glance when necessary, and the text be-
low it provides detailed information. Important specifications
and warnings always stand out in bold type.

REFERENCES

References have been kept to a minimum. However, when
they are required you are given the page to refer to.

SPECIFICATIONS

Specifications are presented in bold type throughout the text
where needed. You never have to leave the procedure to look
up your specifications. They are also found in Appendix A, for
quick reference. '

CAUTIONS, NOTICES, HINTS:

» CAUTIONS are presented in bold type, and indicate there is
a possibility of injury to you or other people.

» NOTICES are also presented in bold type, and indicate the
possibility of damage to the components being repaired.

e HINTS are separated from the text but do not appear in
bold. They provide additional information to help vou effi-
ciently perfrom the repair.
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PO3661

IDENTIFICATION INFORMATION
ENGINE SERIAL NUMBER

The engine serial number is stamped on the engine block as
shown.

GENERAL REPAIR INSTRUCTIONS

1.

Use fender seat and flioor covers to keep the vehicle clean
and prevent damage.

During disassembly, keep paris in the appropriate order
to facilitate reassembly.

Observe the following:

(a)

(b

{c)

{d}

(e)

{f}

Before performing electrical work, disconnect the
negative eable from the battery terminal.

If it is necessary to disconnect the battery for in-
spection or repair, always disconnect the cable from
the negative {~] terminal which is grounded to the
vehicle body.

To prevent damage to the battery terminal post,
loosen the terminal nut and raise the cable straight
up without twisting or prying it.

Clean the battery terminal posts and cable terminals
with a shop rag. D¢ not scrape them with a file or
other abrasive object.

Instali the cable terminal to the battery post with the
nut loose, and tighten the nut after installation. Do
not use a hammer to 1ap the terminal onto the post.

Be sure the cover for the positive {+} terminal is
properly in place.

Check hose and wiring connectors 1o make sure that they
are secure and correct.

Non-reusable parts

{a)

{b)

Always replace cotter pins, gaskets, O-rings and oil
seals gtc. with new ones.

Non-reusable parts are indicated in the component
itlustrations by the "¢ '" symbol.
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| Lock Adhesi 6. Precoated parts
Seal Loc esive Precoated pa&s are bolis and nuts, etc. that are coated
with a seal lock adhesive at the factory.

{a} If a precoated part is retightened, loosened or
caused to move in any way, it must be recoated
with the specified adhesive.

{b) Recoating of precoated parts
{1) Clean off the old adhesive from the bolt, nut or

threads.
INOC36 . .
{2) Dry with compressed air.
{3} Apply the specified seal lock adhesive to the
bolt or nut threads.

{c) Precoated parts are indicated in the component iflus-
trations by the "%’ symbol.

7. When necessary, use a sealer on ¢askets to prevent

leaks. .

8. Carefully observe all specifications for bolt tightening
torgues. Always use a torque wrench.
9. Use of special service tools (SST) and special service ma-
teriais {SSM) may be required, depending on the nature
Equal Amperage Rating of the repair. Be sure to use SST and SSM where speci-
fied and follow the proper work procedure. A list of SST
and SSM can bhe found at the back of this manual.
10. When replacing fuses, be sure the new fuse has the cor-
» rect amperage rating. DO NOT exceed the rating or use
one with a lower rating.
BE1367
Hiustration Symbot Part Name Abbreviation
BESHS4 INO3BS
o —— | MEDIUM CURRENT FUSE M-FUSE
BES59S INO3BE
~——OZP— | HiGH CURRENT FUSE H-FUSE
BESLAG INO3B7
o
,/ 00— | FUSIBLE LINK FL
BES587 @’ INO387
‘gv CIRCUIT BREAKER CB
BES5S8 INO368
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INCOOT

CORRECT

Example

N TYfor EGR,
Orange sige

>

NTV £, EGR

11. Care must be taken when jacking up and supporting the
vehicle. Be sure to lift and support the vehicle at the
proper locations.

(a) if the vehicle is to be jacked up only at the front or
rear end, be sure to chock the wheels at the oppo-
site end in order to ensure safety,

(b) After the vehicle is jacked up, be sure to support it
on stands. [t is extremely dangerous to do any work
on a vehicle raised on a jack alone, even for a smail
job that can be finished quickly.

12. Observe the following precautions to avoid damage to
the parts:

{a) Do not open the cover or case of the ECU unless ab-
solutely necessary. {lIf the IC terminals are touched,
the IC may be destroyed by static electricity.)

(b} To disconnect vacuum hoses, pull on the end, not
the middle of the hose.

{c) To pull apart electrical connectors, puil on the con-
nector itself, not the wires.

(d} Be careful not to drop electrical components, such
as sensors or relays. If they are dropped on a hard
floor, they shouid be replaced and not reused.

(e} When steam cleaning an engine, protect the dis-
tributor, coil and air filter from water.

{fi Never use an impact wrench to remove or install
temperature switches or temperature sensors.

(g} When checking continuity at the wire connector, in-
sert the tester probe carefully to prevent terminals
from bending.

{h} When using a vacuum gauge, never force the hose
onto a connector that is too large. Use a step-down
adapter instead. Once the hose has been stretched,
it may leak.

13. Tag hoses before disconnecting them:

{a} When disconneciing vacuum hoses, use tags 1o
identify how they should be recennected.

{b} After completing a job, doubie check that the vac-
uum hoses are properly connected. A label under
the hood shows the proper layout.
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PRECAUTIONS FOR VEHICLES
EQUIPPED WITH A CATALYTIC
CONVERTER | ‘

CAUTION: H farge amounts of unburned gasoline flow into
the converter, it may overheat and create 3 fire hazard, To pre-
vent this, observe the following precautions and explain them
to vour customer.

1.
2.

Use only unleaded gasoline.
Avoid proionged idiing.

Avoid running the engine at idle speed for more than 20
minutes.

Avoid sparl jump test.

{a) Perform spark jump test only when absolutely nec-
essary. Perform this test as rapidly as possible.

(b} While testing, never race the engine.
Avoid prolonged engine compression measurement.

Engine compression tests must be made as rapidly as
possible,

Do not run engine when fuel tank is nearly ernpty.

This may cause the engine to misfire and create an extra
load on the converter.

Avoid coasting with ignition turned off and proionged
braking.

Do not dispose of used catalyst along with parts contam-
inated with gasoline or oil.
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ABBREVIATIONS USED IN THIS MANUAL

A/C Air Conditioner

APPROX. Approximately

AS Air Suction

AT Automatic Transmission

BTDC Before Top Dead Center

BVSV Bimetal Vacuum Switching Valve
DP Dash Pot

ECU Electronic Control Unit

EFI Electronic Fuel Injection

EGR Exhaust Gas Recirculation

ESA Electronic Spark Advance

FiPG Formed in Place Gasket

H-Fuse High Current Fuse

1G Ignition

LH Left-Hand

MP Multipurpose

M/T Manual Transmission

PCV Positive Crankcase Ventilation
RH Right-Hand

S5M Special Service Materials

SS8T Special Service Tools

STD Standard

SwW Switch

TCCS Toyota Computer Controlled System
U/s Undersize

V3V Vacuum Switching Valve

VTV Vacuum Transmitting Valve
4WD Four Wheel Drive Vehicles (4 x 4)
w/ With

W/0 Without
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' DESCRIPTION

The 35-GTE engine is an in-line, 4-cylinder, 2.0 liter BOHC 16-vaive engine.

{Alr Cooling Type)
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ENGINE MECHANICAL — Description

{Water Cooling Type)
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The 3S-GTE engine is an in-line, 4 cylinder engine with the cylinders numbered 1 — 2 — 3 — 4 from the
front. The crankshaft is supported by 5 bearings inside the crankcase. These bearings are mad» of alumi-
num alloy.

The crankshaft is integrated with 8 weights for balance. Oil holes are placed in the center of the crank-
shaft to supply oil to the connecting rods, bearing, pistons and other components.

The ignition orderis 1 — 3 — 4 — 2. The cylinder head is made of aluminum alloy, with a cross flow type
intake and exhaust layout and with pent-roof type combustion chambers. The spark plugs are located in the
center of the combustion chambers.

The intake manifold has 8 independent long ports and utilizes the inertial supercharging effect to improve
engine torque at low and medium speeds.

Both the intake camshaft and the exhaust camshaft are driven by a single timing belt. The cam journal is
supported at 6 places between the valve lifters of each cylinder and on the front end of the cylinder head.
Lubrication of the cam journals and cam is accomplished by oil supplied through the oiler part in the center
of the camshaft.

Adjustment of the valve clearance is done by means of an outer shim type system, in which valve ad-
justing shims are located above the valve lifters. This permits replacement of thé shims without removal of
the camshafts.

Pistons are made of high temperature-resistant aluminum alloy, and a depression is built into the piston
head to prevent interference with the valves.

Piston pins are the full-floating type, with the pins fastened to the neither the piston boss nor connecting
rods. instead, snap rings are fitted on both ends of the pins, preventing the pins from falling out.

The No.1 compression ring is made of steel and the No.2 compression ring is made of cast iron. The oil
ring is made of a combination of steel and stainless steel. The outer diameter of each piston ring is slightly
larger than the diameter of the piston and the flexibility of the rings allows them to hug the cylinder walls
when they are mounted on the piston, Compression rings No. 1 and No. 2 work to prevent gas leakage from
the cylinder and an oil ring works to clear oil ,off the cylinder walls to prevent it from entering the combus-
tion chambers.

The cylinder block is made of cast iron. It has 4 cylinders which are approximately twice the length of the
piston stroke. The top of the cylinders are closed off by the cylinder head and the lower end of the cylinders
becomes the crankcase, in which the crankshaft is installed. In addition, the cylinder block contains a water
jacket, through which coolant is pumped to cool the cylinders.

The oil pan is bolted onto the bottom of the cylinder block. The oil pan is an oil reservair made of pressed
steel sheet. A dividing plate is included inside the oil pan to keep sufficient oil in the bottom of the pan even
when the vehicle is tilted. This dividing plate also prevents the oil from making waves when the vehicle is
stopped suddeniy and thus shifting the oil away from the oil pump suction pipe.
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£0887
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PH2645

P00246

ENGINE TUNE-UP

INSPECTION OF ENGINE COOLANT
1. INSPECT ENGINE COOLANT LEVEL AT RESERVOIR

TANK

The coolant level should be between the “'LOW’ and
YEULL lines.

If low, check for leaks and add coolant up to the “FULL"
line.

2. INSPECT ENGINE COOLANT QUALITY

There shouid be any excessive deposits of rust or scales
around the radiator cap or reservoir tank filler hote, and
the coolant should be from oil.

If excessively dirty, clean the coolant passages and re-
place the coolant.

INSPECTION OF ENGINE OIL

1. CHECK ENGINE OiL QUALITY

Check the oil for deterioration, entry of water, discoloring
or thinning.

i the quality is poor, replace the oil.
Oil grade: APl grade 5G or better

If it is impossible to get SG or better you may use SF
grade.

Recommended viscosity is as shown.

2. CHECK ENGINE OiL LEVEL
{a) Remove the oil dipstick.

{b} The oil level should be between the ‘'L’ and "“F"’
marks on the dipstick.

If low, check for the leakage and add oil up to "'F'" mark,

{c} Reinstall the oil dipstick.

NOTICE:

« When inserting the oil dipstick, insert the curved tip of
the dipstick facing the same direction as the curve of
the guide.

# I the dipstick geis caught while it, do not force it in,
Reconfirm the direction of the dipstick.
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Upper Level

Lower Level

CHOBOS !

Charging  Add Distilled
MNecessary Water

CHO712

Inside

QOutside
MAGO61

INSPECTION OF BATTERY

1.

INSPECT BATTERY SPECIFIC GRAVITY AND ELECTRO-
LYTE LEVEL '

{a) Check the specific gravity of each cell.

Standard specific gravity:
When fully charged at 20°C (68°F)
1.28 — 1.27 for B5D23L type
1.27 — 1.29 for 80D26L type

If gravity is less than specified, charge the battery.

(b} Check the electrolyte quantity of each cell.

if insufficient, refill with distilled (or purified) water.
HINT: Check the indicator as shown in the illustration.

CHECK BATTERY TERMINALS, FUSIBLE LINKS AND
FUSES

(a) Check that the battery terminals are not loose or
corroded.

(b} Check the fusible links and fuses for continuity.

INSPECTION AND CLEANING OF AIR FILTER

1.
2.

REMOVE AIR FILTER

INSPECT AIR FILTER

(a) Visually check that the air filter is not excessively
damaged or oily.

{b} Clean the air filter with compressed air.
First biow from the inside thoroughly, then blow off the
outside of the air filter,

REINSTALL AIR FILTER
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PO3671

CHORO4 CHO739

without'A/C

Alternator

Crankshaft

CHGO345

Crankshaft

with A/C
Alternator

AJC
Compressor

INSPECTION OF HIGH-TENSION CORDS

1.

4.
5.

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS :

Disconnect the high-tension cords at rubber boot. Do not
puil on the cords.

MOTICE: Pulling on or bending the cords may damage
the conductor inside. .

REMOVE DISTRIBUTOR CAP WITHOUT DISCONNECT-
ING HIGH-TENSION CORDS
INSPECT HIGH-TENSION CORD RESISTANCE

Using an ohmmeter, measure the resistance without dis-
connecting the distributor cap.

Maximum resistance: 25 k! per cord

if the resistance is greater than maximum, check the ter-
minals. If necessary, replace the high-tension cord and/or
distributor cap.

REINSTALL DISTRIBUTOR CAP
RECONNECTY HIGH-TENSION CORDS TO SPARK PLUGS

INSPECTION OF ALTERNATOR DRIVE BELT
INSPECT ALTERNATOR DRIVE BELT

{a} Visually check the drive belt for excessive wear,
frayed cords etc.

if necessary, replace the drive belt.

HINT: Cracks on rib side of a drive belt are considered
acceptabie. if the drive belt has chunks missing from the

- tibs, it should be replaced.

{b} Check the drive belt deflection by pressing on the
drive beilt at the points indicated in the figure with
98 N (10 kgf, 22.0 Ibf) of pressure.

Drive belt deflection:

wi/ A/ Newbelt 2 — 11 mm
{0.35 — 0.43 in.)
Used beit 132 — 16 mm
{0.81 — 0.63 in.}
wiio AIC Newbelt 11 — 14 mm
{0.42 — 0.55 in.}
Used belt 12 — 18 mm
$.47 — 0.71 in.)

If the belt deflection is not as snecified, adjust it.
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ECO003 ECOCD4

CORRECT WRONG WRONG

CHO086

'_\\/f'/ " WRONG
e : .
; | \?g\
CORRECT
|
/%\

PO3ET

{Reference)
Using $ST, measure the drive belt tension,

SST 09216-00020 (A}
09216-00030 (B)

Drive belt tension:
w/ A/C New belt 70 — 80 kgf
Used belt 30 — 45 kgf
w/o A/C New belt 47 — 72 kgf
Used belt 36 — 62 kgt

tf the belt tension is not as specified, adjust it.
HINT:

o "“"New belt"”” refers to a belt which has been used 5
minutes or less on a running engine. -

- & “lUsed belt’’ refers to a belt which has been used on a
running engine for b minutes or more.

s After installing a belt, check that it fits properly in the
ribbed grooves.

# Check by hand to confirm that the belt has not slipped
out of the groove on the bottom of the pulisy.

¢ After instailing a new belt, run the engine for about 5
minutes and recheck the belt tension.

INSPECTION AND ADJUSTMENT OF VALVE
CLEARANCE

HINT: Inspect and adjust the valve clearance when en-
gine is cold.

1. REMOVE INTERCOOLER
{See steps 5.6 on pages TC-12,13)

2. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

BDisconnect the high-tension cords at rubber boot. Do not
pull on the cords.

NOTICE: Puling on or bending the cords may damage
the conductor inside.
3. REMOVE EGR VACUUM MODULATOR AND VSV
{a) Disconnect the EGR VSV connector.
{b} Disconnect the following vacuum hoses:
{1} Vacuum hose from EGR valve

[Xall L N SR i - ety
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(e} Remove the bolt, vacuum modulator and VSV as-
sembly.

PO3879

4. BREMOVE EGR VALVE AND PIPE
{a) Disconnect the vacuum hose from the EGR valve.
{b} Remove the four boits, the EGR valve, pipe assem-
bly and two gaskets.

5, REMOVE THROYTLE BODY
{See page FI-3B)

£O3678

6. REMOVE CYLINDER HEAD COVER

Remove the ten screws, seal washers, head cover and
two gaskets.

7. SET NO.1 CYLINDER TO TDC/COMPRESSION

{a} Turn the crankshaft pulley and align its groove with
timing mark “'0’’ of the No.1 timing belt cover.

{b} Check that the valve lifters on the No.1 cylinder are
loose and valve lifters on No.4 are tight.

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

8. INSPECT VALVE CLEARANCE
{a) Check only those valves indicated.

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

& Record the specicifications of the valve clearance
measurements. They will be used later to deter-
mine the required replacement adjusting shim.

Yaive clearance (Colid):
intake 0.15 — 0.25 mm {(0.008 — 0.010 in.)

o am FrR—, T s s owew a
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EM7856

EMO484

{b) Turn the crankshaft one revolution {3607} and align
the mark as above. (See procedure step 3)

{c} Check only the valves indicated as shown.
Measure the valve clearance. {See procedure step
(a)) ‘

ADJUST VALVE CLEARANCE
{a} Remove the adjusting shim.

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

e Using SST (A}, press down the valve lifter and
place SST (B) between the camshaft and valve
lifter. Remave SST (A).

SST 09248-55020 (09248-05011(A), 09248-05021(B))

HINT: Before pressing down the valve lifter, position its
notch toward the spark plug side.

* Remove the adjusting shim with small screw-
driver and magnetic finger.

{p) Determine the replacement adjusting shim size by
following the Formula or Charts:

» Using a micrometer, measure the thickness of the
removal shim.

¢ Calculate the thickness of a new shim so that the
valve clearance comes within the specified value.

T ... Thickness of used shim
AL Measured valve clearance
N..... Thickness of new shim
Intake MN=T+ {A — 0.20 mm (C.008 in.}))

Exhaust N =T + (A — 0.33 mim {£.013 in.}})

e Select & new shim with a thickness as close as
possibie to the calcuiated valve.

HINT: Shims are available in twenty-seven sizes of 0.05
mm (0.0020 in.), from 2.00 mm {0.0787 in.} to 3.3C mm
{0.1299 in.}).
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SST (A)

EMB255

{c} Install a new adjusting shim.
® Place a new adjusting shim on the valve lifter.

¢ Using SST (A}, press down the valve lifter and re-
move SST (B).

SST 08248-55020 (09248-06011(A}, 09248-05021(B))
{d} Recheck the valve ciearance.
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- Adjusting Shim Selection Chart (Intake)

PO3531
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0407 — 0,420 40,0158 — 0.0165) AR ANHEHEUHABRR TR REEEEEE G .
0,421 — 0,640 (0.0166 — B.O173] TIT[TT7]2]3(314 4|5 |5]6[617 7 8181818 AIEH 1T nasi M miTs s 16161711717
0.647 - G.ABG [0.0174 — G.8161 TP S|4 s 6 6 67 7188 8|8 G0l i [ 2E 1344151 16]16[6] 7 17]17]17
{457 — 0.480 (00181 — 0.0169 T2 9313414 515(6[6| 71788 8[apuio[itii|ie 16171 I[17
0487 - 1500 05189 — 0.018) T 22Tyl 4T5|56 517 718 88| 3 H0[0[I[i1]i2ig i
0567 - 0.520 (0.0187 — 0.0205 TI1[1121213|3/8|4515|6:6]7 7818 9|8 [i60[1[1[12[1513 R EIEE
0577~ 9.540 [0.0205 ~ 0.02 131 T[T A9 T4 (51865177 8]8 9 [T T[Ti[ia2[a13 JI[TI[7
0541 - 0.660 10.0213 — 8.0270] 1172|2313 14|4:5|5 81617 716189 8 naaiii|[i2[]iag 7
0,561 - 0.560 (00221 — 0.0228) i1 7| 212]3 3/4|8 516(618]7 7 A 8 01aafa[iini[iz[izta[iana 17
0581 — 7600 10.0020 - 0.0238) T2 A [ Tdl5 s e el 7 716 8 ol almonomitialiZ|ia[ia[1alnals[ys/ens[7n 7|17
0.601 - 0.620 (00237 — 0.0244) T2 3313 a 165161617 7|8 ]8L9 6 paloi|uiizi2[iaia[t4] 14151616118l 7[17117
0.621 — 0.640 10.0244 — 0264 | | TIT[ 11212153 4[E{5[516 6,717 6 8 aamonampnsaialEss0ensrariig
6,641 - 0.660 {0.0757 — 0.0260) [1]11% 31 4|34 4|5]5 61617 71818 0|8 oemii[2izsanaliaalis[ts[a1e 171 7]17]17
0.661 — 0.660 [0.0250 — 0.0068) (11 11112|213]414 41516161617 716,18 8]0 0[sH T2l iaalis 681817117117
0.68T —1.700 6956 — 0.0278 (10T 2B s a4 RIE 8T 77 e e g nenon i el alial A a6 a1 71717
(.701 ~ 0.720 (0776 — 6.0283) [11717(3|84|415|5161617]7(8(81619 [ioj6|iitinziziaia)d b
0.771 — 0,730 10.0284 — 00291} (2|2 [3[a|a415]5|8 1617 7 68 giaiopominaizanamlHE T[T
0.781 — 0.760 10,0002 — 0.0200) 12|3|3|414|56(5|6(817718]56|8]3 ma0[[1i]i21213[i3]14] 4[5 1517
0751 — 0,780 {CA300 — 00307 (213l Fa e s T8 I8 TP Ta s e g haofi g aalia 4]t 17
0,781 - 0.600 [0.0307 — 0.0315) |313: 4141551618 71718 6(8]0 nopanininziznaia anasianeia iz
0.801 — 0.820 (0.0315 - 0.0329] |31418]515161617 7 BIEl6 om0l nn 2 salasis ey
0.837 - 0.840 (0.0373 — 0.0331) |414:5 (5 6187 718 6 a0 a[ienniliizal a5 6B 171717
0.841 - 0.850 (0.0331 — 0.0239) |4515(6816]717 818188 i6[a[TT1 k2 2 a1 aiala[1s516 16{1711 711 717
10510680 [0.0330 — B.0346) [416(5.6 8171718619 |8 [poiIE[ 333 ia[4[Ta]snea 7717
1.881 — G000 (0.0347 — 0.0354, |515 16161717 8] 0|9 g Hamemni[eaz)ia aiaa[ia]isie ey
4,907 — 5.920 (0.0365 — 0.0362 |516]6,7 |7 8181019600111 111212131314 1&[16 161616 7117117
1,021 - (:040 0.0963 — 0.0370) | 6167171818 819 f0[10[ 1 [T1 12121831318 1ANE]16116[TR] 7[T711 7117
.041 — G.08D (0.0370 — 0.0378) |6 717181818, 810[50[13t 11201 213[s3(1a]tA[16]1B| 1616|171 7[17,37
6.961 - 0.980 [O.0376 — 00386 |67 17168188 (100202334 1a s 51616 71 7]17
0,681 — 14000 [0.0086 - 0.0904) [717 1818916 [Fon0 [T 22iaaala| i isa| eli 77
TH07 - 1020 (0.0399 — 0.0a08) | 71881 9] STgRamn|enziaisfiaiaisiseer e
1071 < 1.080 (0.0402 — 6.0409; | 8181918 [1010[ 311 [F2IT2iea[1ap A1 A g 6[18[16 2|17 17,17
641 - 1.060 0.0410 — 0.6817; 181818 o i[i1efzaananalislsisfisf i i
1.061 — 1.080 (0.5410 — 00426 | 8|38 nopaliiin[iz|te[Taana[ais[sensi 1707
08T = 1100 0.0476 — 0043318 |8 10101l 1 2] 2811314 14 5 T 6 o117 17117 . . X
TG = 1,120 {6.0434 — D.0441) 1§ [SO[0IiT 2 23| a[1a[14i15[1s aﬁ:ITs{nww New shim thickness mm (ir.)
11771140 00441 — 0.0348] 0(ON (1112102 133N 4|15 B e a7 1717117 - -
741 — 1,160 {0.0448 — 0,0457) O[T i[9 3 T2 anapsagisepnzn 7 Shim Thick Shim Thi
1161 = 1.160 {00457 — 0.088)_EI10 121 ZRa A 140 A NGB [1BHG1 71717 No. Ickness Mo hickness
1.181 — 1,200 (00465 — 008721 11132813230 a 4] 6H Gl e B 71317 :
1,207 1270 10.0473 — 00480 {1121 12/13 3321 T TG 16117 17117 1 2.500 (0.0984) 10 | 2,950 {0.1161)
1221 ~ 1240 00481 - 004881 2t 131438161 m1eNa1 7T 737
1.247 - 1.260 10,0489 — 0.0496) NZ13[13[1414{ta1516{16N7|17117]17 2 2.550 (O°1OO4} 11 3.000 {01 181}
1281 — 1.280 40,0496 — 006041 |12[1a]1334[14 5666777 3 2.600 {0.1024) 12 3.050 (0.1201)
1287 7300 10.0504 — 0.0512)_Na[taN4[1al16[ss|16[8[17)17]17
1301 — 1.320{0.0617 — 0.0520; 113)1411416116i1616|17]17117 4 2.650 {01043) 13 3100 (01220)
1.927 — 1.340 [0.0620 — 0.0628) |14 143#616181?171717 5 2.700 (0.1063) 14 | 3.150 {0.1240}
V4T TR0 {0626 — 0.6535) [1A1B[1G[61B0 T 711117
7367 — 7,380 (0.0596 — 0.0543) (14115 1516/1617]37:17 6 2.750 (0.1083) 15 | 3.200 {0.1260)
7587 = 7,400 [0.0644 - 0.0665) [15115)16/16]1717]17 7 2.800 (0.1102} 16 | 3.250 (0.1280)
TA01 — 1.420 0.0652 — 0.0659) VGHBIBL7|1707
14717440 10.0550 — 0.0667) (16el7)1i17]17 8 2.850 (0.1122) 17 3.300 (0.1299)
T.447 — 1480 {0.0667 — 0.0675] 61 7]1713]17 g 2.900{0.1142)
1461 < 1.48010.0575 — 0.0683 [1611 #1717
TAGT - 1.500 13,0583 — 0.0587] 11711717 . ; ; . s
BN T2 e T O o 3117 HINT: lNew{ shims have the thickness in milli-
521 - 1540 (0.0549 — 0.6600y J37117 meters imprinted on the face.
T541 =1 558 (0.0607 < 0.8818% |17

intake valve clearance (Cold): 0.15 — 0.25 mm {0.0086 — 0.010 in.}
EXAMPLE: The 2.800 mm (0.1102 in.} shim is installed, and the mea-

..... P I [ S S T T o o TR P e e e




ENGINE MECHANICAE — Engine Tune-Up EM-13

Adjusting Shim Selection Chart (Exhaust)

Instalied shim 4 l !
i L I e R S B A Rl R R i e e s e b R A e e B el el Bl A B A B i R B S e by e ot b e P =) =R
" ) BRBEEREEEE S8 0 IR SR BRR e BB IR S dE SRR AE Se R DS RSB ERENS
ciciclsisioss|Selc|cicicis s sigisisls|cldis|c s s |cioikclsic|cldic|claisisisicis|clcisis S|
Measured S e e e e R e B R A b e e e Ed e e e R e e e P e e P e e R o N e T B T Sl
clearance e ] e D v e AT D) I o g ed i D ]34 D e it b i s e 3 Do ] s e e A e M 3
mm (in.)
5,000 — 0.020 (0.0000 — 0.0008) gHNHABNAnAAEANEOINBELE
0.021 - 0.040 {0.6008 — 0.0018 INRHAABEE ARG ENEEEER T EE
0,041 — 0,060 (0.0016 — 0.0024) T 227334 415]5i6(6. 7718 8|9} o
0.061 - 0.080 10.0024 - 0.0031) T3 1]2]213:3]4l4i5]8[6i617 F[aTaTaTgiaOpIINE
0081 — 0,100 [0.0037 — 9.0098) T{1:7(7]14|31314141515]816 7 718jalglappuouniziz
9.701 = B.120 (00048 — 3.0047) TIT|1:2]2(31314/8]5:618]8i7 781810 gnanciin[iaa
4171 — 0,140 (00048 — 5.0063] 11 1121213{3(4/a/5/516(8]7 7 8|91 0[aisnuzizishs
0.747 — 6,154 (00056 - 0.0063) T Ti g 2|3 a[a 2[5 516(a]7]7 8 B G| aopairi[iAt2 s
0161 — 0,180 [0.0063 — 0.0071) T 1{1]2,2|3|3]4i4]5/56]617 781818 8 0[0[H1ta1z133]14
0187 — 0.200 [0.0671 - 0.0179) Ty {315[31a(4[5]616 6,717 8|69 aigromznalidiaaie
§.961 - 0,220 [0,0078 — 0.0087) T 2133 34 (4|5(5 618717 8| 8|4 |aqalinii|iifaiaissidiang
1221 — 0.740 [0.0087 — 0.0008) TIT1{Z(21313 414 5168187 7 s (a6 lainmamaa o atanaial s
0.241 - 0.260 (00096 — 0.0102) 1111221313 4]a|5]51a]8]717 8.8 a|8[to00p 22 3[iaa1s]s
0,761 — 0.978 [0.0103 —- 0.0110) T{1]112]2131314 4|5.6/616]17]7i8(8[010 wmnn12121313:4141511'5'{16]
0,980 — 0.380 (0.0110 — 0,0150 = ' !
0,481~ 0.400 [0.0350 —- 0.0157 TV BT ST A S TS Ta 16171716 89 g [Tono a2 ialialialia] is[isHafa7mg
1.401 — 0420 [0.0156 — 0.0168) T 23134 2 515 6167 718l anapaniftii a2 3 513l sie 1A
04721 - 0440 [0.0156 — 0.0173) T2 (e [3]3 4418 8 86Ty Ty Tata e e ez waaa s s[ieneli 7T
0.441 — 0460 [0.0174 — 00581 T2 234145 5 6 6 7] 7.6]6, 0 9 apaprnfzetaa TR[B[T7717
0.487 - 0.480 {0.0161 — 0.0780 T[i111.2]21313[41415]51616(7.7 8814 Foaninnztaise TIT77
481 — 0.600 {0.0188 — 0.0147 T2 233 4 FIE[518T8[7]7 818 9]0 paqaniiiznz taaiaa Ti7
G507 - 0520 10,0197 — 0.0206] T1111]2|2:31314|415:616]|617]7| 61618 1apenoEnnTznzaaiaE 7717
7521 — 0.540 (0.0205 — 0.0013) T2 (2091314 515 6167718810 at00[Tt[11[121213]13]34| 14 15[ 15]16, 17
TEAT— 6.560 0.0213 - 0.0220 IHEBBRRBENBEAENEB BB EELEEIEE
0.561 — 0.580 {00774 — 0.0228 T T Ti9]2135304| 4 5]50618(7 718 8 018 0001112121303 A 451516, 163 70 17
G561 — 0,600 10,6729 - 0.8236) 1217131344 516]a]6] 717818 819 Neot 1|2 12155 4] 14| 16,15 816 1 717 17
0.601 — G620 0.0237 — 0.0044] T T3 8 4 5 5616L7 7 81619 600G T1[12[32]1a[13]14 14| 6] 16H1 61611711 71 7117
G621 — 0640 10.0204 — 0.0252) 223314 [a|515 6 6| 717188910 n0ro0it1120 23131 A 141616 B8N 17117117
{641 — 0.660 [0.0262 - 0,0060) T 21z3 2 41215 5616] 7 718l e ol g popor etz zRaisp a4 8661707
5,867 — 0.680 (0,0260 — 0.0268) T T2 e AT e B TR 6 77 818,010 181001]1312]12:13]33]14] 14115 fo| 611611 711 7117
0.681 — 0,700 |0.0266 — 0.0276) T 1 [ 29(31a14(51516/617|7181819;0 ManE U1z 2a 3 ANAENs 168171717
0.701 — 0.726 [0.0075 — 0.0283] i1 12i5/3i3|4|4,515:6(8|7.718.819 9mmnn%212131314;415]1'5}1"5151717171?
0.771 — 0.7%0 (0.028% — 0,020%] TI11121218[31414[615]|816071 78|89 g ienofirep a3 analis[{ane e[ 737077
0.741 — (760 (0.0992 — 0,9299 T 21233245 5(6|8i717.8]8]9 915}@111?1212131314141515181617??%?
f76T — 0,780 (0.0960 — 0,0307 |11111.1|2121313[414]|6]516]617 7 8181918 ianamnneieianaaiaieisa[iei/17]57
0,781 — 0.800 ([0.0307 — 0.0316) |1 111121218|3 4415161616717 .6.618 0 00Ttz 23[Eana[ T4 15| vo[t6[18[17117]77
G807 ~ 0,620 10,0315 — 0.0322) [1]11212/ 31314 1&[51516(817|7 8161910 Rana T2 3 13[14141616[16]16]17]17]17.37
827 — 0840 004 BT [1]71213|314]4.615.616]7.7/8/8.9]9 maann1212131314;415‘1‘15T1‘s|‘1“anwww
0.841 — 0,660 (0.0331 — 0.03381 11212131314 |815[516 817 71818 610 NOmBMITI|1212]ta]1 314121616116 16[17]17|17
0.56) 0.880 (0,033 - 0.0048 |2|2131314.41615|8.6(7]716]810 8 moynjizzaealiaalissliaieinong
0881 — 0.000 (0.0347 — 00060 | 2|31 T AT aTs 816 [a 779 a9 0 oo itz 3 ta[a sl ta e 8 17117
f.807 7~ 0.670 (0,036 — 0.03652) 131|314 41515161617:7|8181819 1015‘1111321233131414151‘3&@‘151?2?1717
0.971 —0.830 00363 — 0.03700 13|41815161616]71716]8 8 8 M00[1T11E212013[1314[1a]36] T [T6[T8[1 7|17 7117
6,941 — .960 00370 — 0.0378] 1314 415151616]7|7 618 680011212 i
0.861 - 0,980 (0.03/8 - 8.0386) |414/5]5161617/7|818]9.3 1@'101111121213 T3[T7177
0987 —1.000 {0465 - 0.0394] [415.616161717,8|819]8 opapinpaiziaia 717
T.001 — 1,030 (00394 — B.04GZ) [615.6]647]7 88| 9|9 a0 ti[io[iz1a[a[i4 7017
157~ 1.040 (0.0407 - 0.0400] |5,616]7,7]8:8(9]8 §§|m11111212131314 EEE G
1,041 — LRI B.OAT0 — 0.0AT7L |516/6/717]816/4]9 161011H12121313!414151@2161617171?
THR] — LOB0 (0.0418 - 0.0405) 16161717 B1019]90000n 1Lz 2313 4lae|6[16[es 1707
TORT — 1.100 (0.0426 — 0.0433) 161717181 81918 [1610[{7131T2[1213 Tl 414 [TE 1616l T80 7T 7|17,
61— 1,120 0433 —G0441) |7 71818 8 800030 131|120 2]33 1314 4[ 16| 151616 17171177 New shim thickness mm (in.}
7197 — 1.140 (0.0441 — 0.0448] | 78181876 eaa[i[ii[ia]izn 403 anaielislee 7|17 77
T47 - 1,160 (G.0440 — 0.0457) 17181819 0 00012 2313 AAl G 15 8] 16 71737 Shim , Shim ]
1.161 — 1.180 (00457 — 0.0465) (8161919 opoithiieiziiaiaiaitahisiaienshzihy N Thickness Thickness
T.181 — 1200 10.0465 — B.0472) [8 1919 [i0[ia[T I [1812analta 146 6] 1611612 7]17117 0. No.
1.901 — 1.070 10.0473 — 0.04807 1918 101011111212131314%%1515%6161?1?171? 1 2.500 {0.0984) 10 | 2.950 {0.1161)
1597 — 1040 10,0481 — 0.0488) |0 O 120213 1314 14] t5 5T B| w6 71 217117
1,247 1.50 {0.0486 - 0,0668) 30001112 2|Ta 13 14141 16[15 15%15;7171717 2 2.550(0.1004) | 11 | 3.000(0.1181)
7,967 Z1.060 (0.0406 — 0.0504) |10[10]T 1112012131131 4| 1415|151 161617117157 3 2.600 (0.1024) 12 | 3.05010.1201)
781 — 1300 (0.0504 — 0.0512) [T0[1302012 135 a1 Aia B ele0 B[ 7
1907 — 1990 (0.0617 — 0.0598 (T [T2 [ AP a{ Al s S Bl B 71 117117 4 2.650{0.1043) | 13 | 3.1001(0.1220)
T3 — 1.0 (0.0578 - 0.0528) |11 anapiaiiapalis
34T 7,360 [0.0578 — 0.0538) [11[1212:13] 1311434115 5 2.700 (0.1083) 14 | 3.15010.1240)
1367~ 1,300 0.0536 — B.0543) [T2[12 313,14 Ta1516 & 2.750(0.1083) | 15 | 3.200 (0.1260)
7,381 — 1400 (0.0584 — Q0560 |12]33113114 A 1515161617117
1.401 - 1.420 (0.0652 — 0.0658) [13[1314p4l 1506116161711 737117 7 2.800 {0.1102) 16 3.250 (0.1280)
1477 — 1,440 (0.0559 — 0.0567) [13)34]14 zsm;tﬁlﬁiﬁnm? 8 2.850{0.1122} 17 3.300 {0.1289)
441 — 1460 (00567 — 0.0576) (130141146 16[16[36]17{17117
TABT — 1,480 (0.0875 — 0.0563) |1ALA16HE[16{16[17117]37 9 2.900 (0.1142)
1457~ 1,500 [0.0583 — 0.0501) [1A[T6[1GB[18[17[ 717 : . . ] N
1507 — 1520 (0.0691 — 0,0608) [16[Ss16116[171777]17 HINT: New shims have the thickness in milli-
1521 < 1.540 (0.0599 - 0,0608) [16|t61161L717 117117 : 5
7541 - 1.560 [0.0607 — 0.0614) 1§]ﬁ{1smm meters imprinted on the face.
TEET— 1580 (0.0615 — 0.062%) | 16161737117 ; B _ .
TR Dot TTeT Exhaust valve clearance {Cold}l: 0.28 — 0.38 mm (0.011 0.015 in.}
2;23}:}‘233{313322_33232} L EXAMPLE: The 2.800 mm {0.1102 in.) shim is installed, and the mea-
1641 — 1,660 ([0.0648 — 0.065H {1717 sured clearance is 0.450 mm (0.G177 in.). Replace the 2.800 mm




EM-14 ENGINE MECHANICAL — Engine Tune-Up

U/A: Seal Packing

£M7891

PO3ET76

PO3677

PO3679

10.

11.

12.

13.

14,
15.

REINSTALL CYLINDER HEAD COVERS

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

Seal paclking: Part No. 08826-00080 or equivalent

{b} Install the two gaskets to the head cover.

{c) Install the head cover with the twelve seal washers
and screws. Uniformiy tighten the screws in several
passes.

Torque: 25 N-m (250 kgf-em, 21 {t-ibf)

REINSTALL THROTTLE BODY
{See page FI-38}

REINSTALL EGR VALVE AND PIPE

{a) Install two new gaskets, the EGR valve and pipe as-
sembly with the four bolts,

Torque: 26 N-m {260 kgf-cm, 18 ft-ibf)
{b} Connect the vacuum hose to the EGR valve.

REINSTALL EGR VACUUM MODULATOR AND VSV

{a} Install the EGR vacuum modulator and VSV assem-
bly with the bolt.

{b) Connect the two vacuum hoses 1o the EGR valve.
{e) Connect the EGR VSV cannector.

RECONNECT HIGH-TENSION CORDS TO SPARK PLUGE

REINSTALL INTERCOOLER .
{See steps 12,13 on page TC-20)



"ENGINE MECHANICAL — Engine Tune-Up EM-15

Check Connector Tachometer

EC1785

iNSPECT!ON AND ADJUSTMENT OF IGNITION
TIMING

1.

WARM UP ENGINE

" Allow the engine to warm up to ndgrmal operating temper-

ature.

CONNECT TACHOMETER

Connect the test probe of a tachometer to terminal 1G
& of the check connector.

NOTICE:

» NEVER aliow the tachometer terminal to touch ground
as it could result in damage to the igniter and/or igni-
tion coil.

* As some tachometers are not compatible with this ig-
niticn system, we recommend that you confirm the
compatibility of vour until before use.

INSPECT AND ADJUST IGNITICN TIMING

{al Using SST, connect terminats TET and E1 of the
check connector.

SST 09843-18020
{b}) Using a timing light, check the ignition timing.
ignition timing: 10° BTDC @ idie

{c) Loosen the two hold-down bolts, and adjust by turn-
ing the DISTRIBUTOR.

{d} Tighten the hold-down bolts, and recheck the igni-
tion timing.

Torque: 39 N-m (400 kgf-cm, 29 ft-ibf)

{e} Remove SST.
S5T 08843-18020

FURTHER CHECK IGNITION TIMING

igniticn timing 12 — 21° BTDC @ idie

HINT: The timing mark moves in a range between 12°
and 21°.

DISCONNECT TACHOMETER AND TIMING LIGHT FROM
ENGINE
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TC-1

TURBOCHARGER SYSTEM

Page
DESCRIPTION ..o ciircrisirc s e s e e aes TC-2
PRECAUTIONS .. i e e v as TC-5
TROUBLESHOOTING ... vicnnena e eeeaa TC-6
TURBOCHARGER ..ot an e e TC-8

INTERCOOLER ..o caaaes TC-24




TC-2 TURBOCHARGER SYSTEM — Description

DESCRIPTION

Waste Gate Valve

Full-Floating Bearing FROM CYLINDER BLOCK
Water Cooling Channel
Coolant
Actuator

Turbine :Q
Wheae! l
ST
impelier Wheel ’
Oil Passage TO OIL PAN
Full-Fioating
Bearing
(Water Cooling Typel intercooler (Air Cooling Type) intercooler

TCO07S TCOL70
P0O3239 TCOGE9

Systems which increase the amount of air sent to the engine are either turbocharger type {using exhaust
gas to turn the turbine)} or supercharger type (using the engine crankshaft, etc. to mechanically turn the
pump, etc.}. For CELICA 3S-GTE engine, the turbocharger type has been adopted.

The turbocharger is a device which increases engine output by sending a greater amount of air-fuel mix-
ture to the engine than under normal conditions.

Engine cutput depends upon the volume of the air-fuel mixture ignited per unit of time. Therefore, to in-

crease engine output, the most effective method is to send a greater amount of air-fuel mixture into the
cylinder.

in other words, by instaliing a special turbocharger and providing a higher air-fuel mixture than usual, en-

gine output can be increased by increasing the average combustion pressure without increasing the engine
speed.



TURBOCHARGER SYSTEM — Description TC-3

Intercooler |

Turbocharging |;
Pressure VSV

Flow  Air

Turbine Wheel Turbocharger Meter ~Cleaner

TCO028

Operation of Turbocharger

Exhaust gas acts on the turbine wheel inside the turbine housing, causing it to revolve. When the turbine
wheel revolves, the impeller which is located on the same shaft also revolves, compressing the intake air
which has passed through the air flow meter from the air cleaner. When expelied from the compressor
housing the compressed air is supplied to the cylinders. When the engine speed increases, the exhaust gas
volume increases and the turbine wheel revolutions increase (approx. 20,000 — 110,000 rpm), thus the
turbocharged air pressure grows greater and engine output increases.

Waste Gate Valve

Although on the one hand high output is achieved by turbo-charging, if the turbocharged air pressure be-
comes too high, knocking occurs and, on the contrary, a reduction in engine output is caused. If the turbo-
charged air pressure exceeds the prescribed air pressure, the flow of exhaust gas by-passes the turbine,
controlling turbine wheel revolutions and turbocharged air pressure. This by-pass valve which controls the
quantity of exhaust gas flowing to the turbine is called the waste gate valve. When the turbocharged air
pressure exceeds the prescribed pressure, the actuator operates, the waste gate valve opens and part of the
exhaust gas by-passes the turbine. This causes a drop in the turbine revolution rate and controls the turbo-
charged air within the prescribed limits.

intercooter (Air Cooling Type)

The intercooler cools the turbocharged air (intake air) put out by the turbochager, thereby increasing the
air density. As the intake air temperature decreases, the gas temperature in the combustion chamber falls
and the occurrence of knocking is suppressed, giving an increase in engine output.

Tl M alinn B30 OTE basmnnmnboe in am alr aaaline tune lacatad at the ton nf the ancine 1tizine the vehicla
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Intercocler (Water Cooling Type)

The intercooler cools the turbocharged air {intake air) put out by the turbocharger,thereby increasing ihe
air density. As the intake air temperature decreases, the gas temperature in the combustion chamber falls
and the occurtence of knocking is suppressed, giving an increase in engine output.

The Celica 35-GTE is equipped with a water cooled intercooler with improved cooling capability. The in-
tercooler, located above the engine, cools the boosted air by way of the water cooled by the sub-radiator
located in the front of the vehicle.
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TCOOB4

TCO058

PRECAUTIONS

1.

1C.

11.

DO not stop the engine immediately after pulling a trailer
or high speed or uphill driving. Idle the engine for 20 —
120 seconds, depending on the severity of the driving
condition.

Awvoid sudden racing or acceleration immediately after
starting a cold engine.

If the engine is run with the air cleaner removed, foreign
material entering will damage the wheels which run at
extremely high speed.

If the turbocharger is defective and must be replaced,
first check for the cause of the defect in reference to the
foliowing items and replace paris if necessary:

» Engine oil level and quality
e Conditions under which the turbocharger was used
= il lines leading to the turbocharger

Use caution when removing and reinstalling the turbo-
charger assembiy. Do not drop it or bang it against any-
thing or grasp it by easily-deformed parts, such as the ac-
tuator or rod, when moving it.

Before removing the turbocharger, piug the intake and
exhaust ports and oil inlet to prevent entry of dirt or other
foreign material.

if replacing the turbocharger, check for accumulation of
sludge particles in the cil pipes, and i necessary, replace
the oil pines.

Completely remove the gasket adhered to the lubrication
cil pipe flange and turbocharger oil flange.

i replacing bolts or nuts, do so only with the specified
new ones to guard against breakage or deformation.

If replacing the turbocharger, put 20 cc (1.2 cu in.) of oil
into the turbocharger oil inlet and turn the impeller wheel
by hand to spread ofl to the bearing.

If overhauling or replacing the engine, cut the fusel supply
after reassembly and crank the engine for 30 seconds to
distribute oil o throughout the engine. Then allow the an-
gine to idle for 60 seconds.
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TROUBLESHOOTING

HINT: Befcre troubleshooting the turbocharger, first check the engine itself. (valve clearance, engine
compression, ignition timing etc.)

INSUFFICIENT ACCELERATION, LACK OF POWER OR EXCESSIVE FUEL
CONSUMPTION

' _(Possible Cause) {Check Procedure and Correction Method)
1. TURBOCHARGING PRESSURE TGO LOW Check turbocharging pressure. (See page TC-8)
Turbocharging pressure:
53 — 81 kPa

{0.54 — 0.83 kgf/cm?, 7.8 — 11.8 psi)

If the pressure is below specification, begin diagno-
sis from item 2.

2. RESTRICTED INTAKE AIR SYSTEM Check intake air system, and repair or replace parts
as necessary. (See page TC-8)"

3. LEAK IN INTAKE AIR SYSTEM Check intake air system, and repair or replace parts
as necessary. (See page TC-8)

4, RESTRICTED EXMHAUST SYSTEM Check exhaust system, and repair or replace paris
as necessary. {(See page TC-8)

5. LEAK IN EXHAUST SYSTEM Check exhaust system, and repair or repiace parts
as necessary. (See page TC-8)

6. ERRATIC TURBCCHARGER OPERATION Check rotation of impeller wheel. If it does not turn
or turns with a heavy drag, replace the turbo-
charger assembly.

Check axial and radial plays of impeller wheel.

1 (See page TC-16)

Axiat play:  0.13 mm (0.0051 in.} or less

Radial play: 0.18 mm {0.0071 in.) or less

If not within specification, replace the turbocharger
assembly.
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ABNORMAL NOISE

{Possible Cause)

{Check Procedure and Correction Method)

1. TURBOCHARGING HEAT INSULATOR
RESONNANCE

Check for loose, improperly installed or deformed
insulator mount bolts, and repair or replace as nec-
essary.

2. EXHAUST PIPE LEAKING OR VIBRATING

Check for deformed exhaust pipe, loose mount
bolis or damaged gasket, and repair or replace as
necessary.

3. ERRATIC TURBOCHARGER OPERATION

Refer to item 6 of INSUFFICIENT ACCELERATION,
LACK OF POWER OR EXCESSIVE FUEL CON-
SUMPTION.

EXCESSIVE OIL CONSUMPTION OR WHITE EXHAUST

{Possible Cause)

{Check Procedure and Correction Method)

FAULTY TURBOCHARGER SEAL

Check for oil leakage in exhaust system.

s Remove the turbine elbow from the turbocharger
and check for excessive carbon deposits on the
turbine wheel. Excessive carbon deposits indi-
cated a faulty turbocharger.

Check for oil leakage in intake air system.

® Check for axial and radial plays in impeller wheel,
and replace the turbocharger, if necessary.
{See page TC-16)

Axial play: 0.13 mm {0.0051 in.) or less
Radial play: 0.18 mim (0.0071 in.) or less

NOTICE: There is some oil mist from the PCV in
the blowby gas so care must be taken not to diag-
nosis this as an oil leakage from the turbocharger.
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TURBOCHARGER SYSTEM — Turbocharger

TURBOCHARGER

ON-VEHICLE INSPECTION OF TURBOCHARGER

T. INSPECT INTAKE AIR SYSTEM

Check for leakage or clogging between the air cleaner
and turbocharger inlet and between the turbocharger out:
let and cylinder head.

e Clogged air cleaner ..... Clean or replace element
» Hoses collapsed or deformed ..., Repair or replace

» Leakage from connections ..... Check each connection
and repair

@ Cracks in componenis ..., Check and replace

2. INSPECT EXHAUST SYSTEM

Check for leakage or clogging between the cylinder head
and turbocharger inlet and between the turbocharger out:
iet and exhaust pipe.

¢ Deformed components ..... Repair or replace
» Foreign material in passages ..... Remove
° | eakage from components ..... Repair or replace

TCO042

¢ Cracks in components ..... Check and replace

3. INSPECT ACTUATOR OPERATION

(a} Disconnect the actuator hose.

(b} Using SST (turbocharger pressure gauge), apply ap-
prox. 61 kPa (0.62 kgi/cm?, 8.9 psi) of pressure to
the actuator and check that the rod moves.

If the rod does not move, replace the turbocharger asvifﬁf
sembly. i

SST 09982-00241

NOTICE: Never apply more than 98 kPa (1.0 kgi/em?,
14.3 psi} of pressure to the actuator.

4. CHECK TURBOCHARGING PRESSURE

{a} Using a 3-way connector, connect SST (turbocharg{f
er pressure gauge) to the hose leading to the intake!"
manifold. :

SST 09892-00241

{b} While driving with the engine running at 2,800 rpm -
or more with the throttle valve fully open in the 4th =
gear, check the turbocharging pressure. '

Standard presswre: 53 — 81 kPa g
{(0.54 — 0.83 kgf/em®, 7.8 — 11.8
psi}

If the pressure is less than that specified, check the in-:

take air and exhaust systems for leakage. If there is no "

leakage, replace the turbocharger assembly.

if the pressure is above specification, check if the actua-
tor hose is disconnected or cracked. If not, replace the :
turbocharger assembly. :
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5.

.

INSPECT IMPELLER WHEEL ROTATION
(See step T on page TC-16)

INSPECT TURBOCHARGING PRESSURE VSV

To ignition Switch (ST1) =

Engine ECU

S5TA

To EFI Main Relay - I

O +B (+B1)

AI1LN O TPC1

Fl3041

Turbocharging
Pressure V8V

Ohmmeter
Continuity

F12956

Ohmmeter

FiRgs7

7.

{a) Using an ohmmeter, check that there is continuity
between the terminals.

Resistance {Cold): 24 — 30 Q
if there is no continuity, replace the VSV,

(b} Using an ohmmeter, check that there is no continu-
ity between each terminal and the body.

If there is continuity, replace the VSV,

{c) Check that air does not flow from pipes F to F.

INSPECT TURBOCHARGING PRESSURE SENSOR
(See page FI-42)
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COMPONENTS

{&ir Cooling Type) {(Water Cooling Tvpe)

Intercooler Protector
— Intercoater

intercooler

Air Inlet

Alternator

Turbocharger Heat

Oil Dipstick insulator

Water Qutlet Hose

Actuator Vacuum
Hose

Intake Air

Turbo Water
Connector

Pipe

Water By-Pass Hose

Z——® Gasket

4 Gasket Side Bearing |

M Housing Plate |

Turbo Oil Pipe @ Turbocharger
Hose

Y ) 51 {525, 38
No. 2 Alternator . { ) :
Bracket 64 (650, 47) -/- * Gasket
Turbine Cutlet Elbow %13]
Turbine Outlet Eibow Turbo Oil Pipe \

Heat Insulator @_“9 Gasket
@ Retamer

Cushion W@ . %—— Catalytic Converter Stay
Catalytic Converter , . ’ X

Stay Catalytic Converter

{N'm {kgf-cm), ft-Ibf}| : Specified torque
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REMOVAL OF TURBOCHARGER
1. DRAIN ENGINE COOLANT

2. REMOVE ALTERNATOR

{a} Loosen the idler pulley bolt and adjusting bolt, and
remove the drive belt,

CHO240 ™

(b} Disconnect the alternator connector from the lead
wire.

{c) Remove the two bolis,. disconnect the engine wire
from the brackets.

CHC841

{d) Remove the two bolts and No.2 alternator bracket.

CHO842

{e)} Remove the nut, and disconnect the alternator wire.
(f} Remove the two bolts and alternator.

CHOB4Z

3. REMOVE CATALYTIC CONVERTER
(a} Remove the four bolts and RH converter stay.




TURBOCHARGER SYSTEM — Turbocharger

4
EM7961 -~

EM7962 \

EM7363

TCOOG4

{b} Remove the three bolts and LH converter stay.

{c} Remove the three bolts, two nuts, catalytic convert-
er. Remove the gasket, retainer and cushion.

{d} Remove the five bolts and front heat insulator.

(e} Remove the four bolts and rear heat insulator.

REMOVE AIR INLET (Air Cooling Type)
Using a clip remover, remove the seven clips and air inlet.

REMOVE INTERCOOLER COQQL COVER
{Alr Cooling Typse)

Remove the three bolts and intercooler cover.



TURBOCHARGER SYSTEM - Turbocharger TC-13

TCO066

PO3224

P03226

TCO0B2 -

6.

8.

9.

REMOVE INTERCOOLER
{Air Cooling Type)

{a} Remove the two bolis.

{b) Disconnect the intercooler from the turbocharger
and intake air connector, and remove the intercooler
and air hose.

{(Water Cooling Type)
{a} Remove the three bolis.

(b} Disconnect the intercooler from the turbocharger
and intake air connector, and remove the intercooler
and air hose.

REMOVE INTERCOOQLER HEAT INSULATOR
Remove the two bolts and heat insulator.

REMOVE TURBOCHARGER HEAT INSULATOR
Hemove the three bolts and heat insulator.

REMOVE OXYGEN SENSOR
{a} Disconnect the oxygen sensor connecior.
(b} Remove the two nuts, oxygen sensor and gasket,



TC-14 TURBOCHARGER SYSTEM - Turbocharger

10. REMOVE HEAT INSULATORS OF TURBINE OUTLEY E
BOW ’

{a} Remove the oil dipstick. ‘
(b} Remove the three bolts and RH heat insulator.
{c} Remove the two bolts and LH heat insulator.

TCQ0s2

11. DISCONNECT HOSES
(a) Water hose from radiator
(b} Water hose from water inlet
{c) Water by-pass hose from turbo water pipe
{d} Vacuum hose from actuator

{(e) Qil hose from turbo oil pipe

12. REMOVE TURBOCHARGER STAY
Remove the three bolts and turbocharger stay.

TCO049

13. REMOVE TURBOCHARGER

(a} Remove the bolt and union bolt hoiding the No.1
turbo oil pipe to the cylinder block. Remove the two
union bolt gaskets
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8 ’ N \ . - > - o
TCC044

TCO083

(b} Remove the four nuts, turbocharger and gasket.

14. REMOVE TURBO OiL PIPE
Remove the two nuts, oil pipe and gasket.

15. REMOVE TURBO WATER PIPE
Remove the two nuts, two bolts, water pipe and gasket.

16. REMOVE SIDE BEARING HOUSING PLATE
Remove the two nuts, housing plate and gasket.

17. REMOVE TURBINE OUTLET ELBOW
Remove the six nuts, outlet elbow and gasket.



TURBOCHARGER SYSTEM — Turbocharger

TCOOE7

or Less

Dial Indicator Needle

ol || U

azm%/“ﬁﬁ%r 5%

Spacer Bearing

TCO0E1
TCO039

INSPECTION OF TURBOCHARGER
1.

INSPECT IMPELLER WHEEL ROTATION

Grasp the edge of the turbine wheel and turn it. Check
that the impeiler wheel turns smoothly.

If the impeller wheel does not turn or if it turns with a
drag, replace the turbocharger assembly.

INSPECT AXIAL PLAY OF IMPELLER WHEEL

Insert a dial indicator into the intake side hole the turbine
wheel edge by and check the axial play.

Standard clearance: 0.13 mm {G.0081 in.) or less

If the axial play is not as specified, replace the turbo-
charger assembily,

INSPECT RADIAL PLAY OF IMPELLER WHEEL

{a) From oil outlet hole, insert a dial indicator through |
the hole in the spacer bearing and set it in the center
of the impeller shaft.

(b} Move the impelier shaft in a radial directio, measure
the radial play of the impeller shaft.

Standard clearance: 0.18 mm (0.0071 in.) or less

if the radial play is not as specified, replace the turbo- |
charger assembly. &
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INSTALLATION OF TURBOCHARGER
{See page TC-10)

NOTICE: After replacing the turbocharger assembly, for
approx. 20 cc (1.2 cu in.) of new oil into the oil inlet and
turn the impeller wheel by hand to splash oil on the bear-
ing.

1. INSTALL TURBINE QUTLET ELBOW

install a new gasket and the outlet elbow with the six
nuts.

Torque: 64 N-m {650 kgf-cm, 47 ft-ibf}

TCOCHS \

2. INSTALL SIDE BEARING HOUSING PLATE

install a new gasket and the housing plate with the two
nuts.

Torgue: 11 N'm {120 kgf-cm, 9 ft-ibf)

3. [INSTALL TURBOC WATER PIPE

Install a new gasket and the water pipe with the two nuts
and two bolts.

Torgue: 11 N-m (120 kgf-cm, 9 ft-ibf)

4. INSTALL TURBO OIiL PIPE

Install a new gasket and the oil pipe with the two nuts,
Do not torque the nuts yet.
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TURBOCHARGER SYSTEM — Turbocharger

TCO045

TCO046

TCO0D44

TCDO4B

}“f"?//( /fx
dliy
I}\ \ \\ '\\ .'\_ N \g

5.

INSTALL TURBOCHARGER

{a) Install a new gasket and the turbocharger with the
four nuts. Do not torgue the nuts.

(b) Install the oil pipe with the bolt, two new gaskets .
and union bolt. Do not torque the bolt and unio
bolt.

(e) Tighten the four nuts holding the turbocharger t
the exhaust manifold.

Torque: 64 N'm {650 kgf-cm, 47 ft-Ibf)

{d} Tighten the two nuts holding the oil pipe to the tur
bocharger.

Torgue: 17 N-m {175 kgf-cm, 13 folbf)

{e} Tighten the union bolt holding the oil pipe to the cy!
inder block.

Torgue: b1 N-m (525 kgf-om, 38 feibf)

(fi Tighten the bolt holding the oil pipe to the cylinde
block.

Torgue: 43 N-m (440 kgf-em, 32 fi-lbf)



TURBOCHARGER SYSTEM - Turbocharger

TC-19

TCO049

TCOOBC

TCO051 -

TCO0B2

6.

INSTALL TURBOCHARGER STAY
install the turbocharger stay with the three boits.
Torgue:

To turbocharger
To cylinder block

69 N-m (705 kgf-cm, 51 ft-ibf)
59 N'm (600 kgf-cm, 43 fr-ibf)

CONNECT HOSES

{a) Water hose from radiator

(b} Woater hose from water inlet

{c) Water by-pass hose from turbo water pipe
{d) Vacuum hose from actuator

{e} . Oil hose from turbo ol pipe

INSTALL HEAT INSULATOR OF TURBINE OUTLET EL-
BOW

(a} Install the RH heat insulator with the three bolt.
(b} Install the LM heat insulator with the two bolt.
{c} Install the oil dipstick gauge.

INSTALL OXYGEN SENSOR

(a) Install a new gaskets and the oxygen sensor with
the two nuts.

Torgue: 44 N-m (450 kgfom, 33 fi-ibf)

{b) Connect the oxygen sensor connector.
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TCO062

PO3225

TCO066

203224

10. INSTALL TURBOCHARGER HEAT INSULATOR
Install the heat insulator with the three bolt.

11. INSTALL INTERCOOLER HEAT INSULATOR
Install the heat insulator with two bolts(.

12. INSTALL INTERCOOLER (Air Cooling Type)

Connect the intercooler to the turbocharger and intake
connector, and install the intercooler with the two boklt

{(Water Cooling Type])

Connect the intercooler to the turbocharger and intake air
connector, and install the intercooler with the three bol

13, INSTALL INTERCOOLER COVER (Air Cooling Typel
Install the intercooler with the three bolt.
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TCOO74

EM7063

EME3i54

New Gasket

@ Retainer

Cushion

14. INSTALL AIR INLET (Air Cooling Type)
Instal! the cool air inlet with the seven clips.

15, INSTALL CATALYTIC CONVERTER
{a) Install the front heat insulator with the five holis.
{b} Install the rear heat insulator with the four bolts.

{c) Place the cushion, retainer and new gasket on the
catalytic converter.

(d}) iInstall the catalytic converter with the three bolts
and two nuts,

Torque: 2% N-m {300 kgf-om, 22 fi-lbf}

{e} Install the RH converter stay with the four bolts.
Torgue: 539 N'm (600 kgf-om, 43 folbi}
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TURBOCHARGER SYSTEM — Turbocharger

EM7981

CHO843

CHOB42

£i15444

16.

(f} Instalt the LH converter stay with the three bolts.

Torque: 59 N-m {600 kgf-om, 43 ft-bf)

INSTALL ALTERNATOR
{a} Instail the alternator with the two bolis.

Torque:
12 mm head bolt 19 Nemy {195 kgf-om, 14 ft-ibf)
14 ram head bolt 52 N-m {530 kgf-cm, 38 ft-ibf)

(b} Connect the alternator wire with the nut.

{c} Install the No.2 alternator bracket with the two
bolts,

Torque:
To turbine gutlet elbow
43 N:m {440 kgf-cm, 32 ft-lbf)
To No.t alternator bracket
39 N-m {400 kgf-cm, 29 ft-ibf)

{d) Install the two clamps of the engine wire to each‘;j
No.2 timing belt cover bolt. :

(e} Install the engine wire with the two bolts. _
{f) Connect the alternator connector to the lead wire.
{g) Install the drive belt.
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17. FILL ENGINE WITH COOLANT
18. START ENGINE AND CHECK FOR LEAKS
19. CHECK ENGINE Ol LEVEL
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TURBOCHARGER SYSTEM — Intercooler

INTERCOOLER (Water Cm)lmg Type)
SYSTEM CIRCUIT

"

To Fuse ENGINE 10 A =

= Tg EFI ECU (IDL)

P3238

intercooler y .
Coolant = Tg EFl ECU (WIN)
Water
Pump
Intercooler
©f1 Coolant Level
Warning
m{_ Sensor
TCGO35%
ON-VEHICLE INSPECTION OF INTERCOQOLER
1. INSPECT OPERATION OF CHECK ENGINE WARNING
LIGHT 5
{a} Turn the ignition switch ON.
{b} Check that the warning light comes on.
{c} When the engine is started, check that the warning
light goes out. :
{d) Disconnect the intercooler coolant level warning i
Level Warning Sensor sensor connhector. -

{e} Check that the warning light does not light up.

(f}  Open the throttle valve, and check that the warning
fight comes on after approx. 20 seconds. 4

{g) Reconnect the intercooler coolant level warning sen- |
sor connector. :

{h} Check that the warning light goes out.

2. [INSPECT OPERATION OF INTERCOOLER WATER PUMP
{a) Turn the igniion switch ON and engine running.

{b) Open the throttle valve, and check that the Water
pump rotates.

{rY When the thrattle vslua e rlnecad crhast dhat ha




TURBOCHARGER SYSTEM — Intercooler TC-256

Wiring Harness Side

101

INSPECTION OF INTERCOOLER ECU CIRCUIT

INSPECT INTERCOOLER ECU FOR CIRCUIT

LOCATION (ECU): Under the instrument panel on the
passenger side.

Disconnect the connector from the intercooler ECU, and
check the connector on the wiring harness side as shown
in the chart below.

i

Check for Tester connection Condition Specified vaiue
Continuity 4 — Ground - Continuity
7 — Ground
Voltage ignition S/W ON Battery voltage
2 — Ground
Level warning sensor ON {float up) Continuity
Continuity 3 — Ground : -
Level warning sensor OFF {float down) No continuity

Filler Cap

C0o034

Radiator Cap Tester

CLEANING OF INTERCOOLER RADIATOR
Using water or a steam cleaner, remove any mud and dirt
from the radiator core.

CAUTION: ¥ using a high pressure type cleaner, be
careful not to deform the fins of the radiator core. If the
cleaner nozzie pressure is 2,942 — 3,432 kPa (30 — 35
kgflfem?, 427 — 498 psi), keep a distance of at least 40
— 50 cm (15.75 — 192.69 in.) between the radiator core
and cleaner nozzie.

INSPECTION OF INTERCOOLER RADIATOR

1. INSPECT INTERCOOLER COOLANT FILLER CAP

Using a radiator cap tester, pump the tester and measure
the relief valve opening pressure.

Standard opening pressure:
74 - 103 kPs
(0.75 — 1.05 kgfiem?, 10.7 — 14.9 psi}

Minimum opening pressure:;
59 kPa (0.6 kgf/cm?, BB psi)

I the opening pressure is less than minimum, replace the
filler cap.

2. INSPECT INTERCQOOLER COOLING SYSTEM FOR LEAKS

{(a) Fill the cooling system with coolant, and attach a ra-
diator cap tester.

{b} Warm up the engine.

{c) Pump it to 118 kPa (1.2 kgficm?®, 17.1 psi), check
that pressure does not drop.

if the pressure drops, check for leaks the hoses, radiator
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COMPONENTS

Intercoolar Coolant
Filler Cap

intercooler Coolant
Water Leve! Sensor

Intercooler

Reservoir Tank
Sub Radiator

Ivtercooler
Water Pump

. ' & Radiator Water Hose
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Chmmeter

PG3238

Ammeter

P03344

INSPECTION OF INTERCOOLER COMPONENTS

1. INSPECT INTERCOOLER COCLANT LEVEL WARNING
SENSOR

{a} Check that there is continuity between the tarminals
with the switch ON (float up).

(b} Check that there is no continuity between the termi-
nals with the switch OFF (float down).

if operation is not as specified, replace the sensor.

2. INSPECT INTERCOOLER WATER PUMP

{a) Connect the battery and ammeter to the water
pump connector.

(b} Check that the water pump rotates smoothly, and
check the reading on the ammeter.

Standard amperage: 1.5 — 2.1 A
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EFI SYSTEM

DIAGNGSIS SYSTEM
TROUBLESHOOTING WITH VOLT/OHMMETER ........
AR INDUCTION SYSTEM ..o
Air Flow Meter ........o.ooiiiiiiiiiin
Throttie Body .coviiiiiiiri i ricrreerernrie s s cnnea e r e
ELECTRONIC CONTROL SYSTEM ... s
Solenold Resistor ...
Water Temperature Sensor ......cocovviiiiniieceincrecans

Turbocharging Pressure Sensor ..........cvceecviiveninns

Engine (and ECT)
Electronic Controlled Unit {(ECUY ...t Fi-43
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EFl SYSTEM - Diagnosis System

DIAGNOSIS SYSTEM
DESCRIPTION |

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

By analyzing various signals as shown in the later table (See
page F1-7) the ECU detects system maifunctions relating
to the sensors or actuators.

The self-diagnosis system has two modes, a normal mode
and a test maode.

if @ malfunction is detected when in the normal mode, the
ECU lights up the "CHECK'' engine warning light to inform
the driver of the occurrence of a malfunction. {For some
codes the light does not come on.) The light goes off au-
tomatically when the malfunction has been repaired. But
the diagnostic code(s} remains stored in the ECU memory.
The ECU stores the code(s) until it is cleared by removing
the EFI| fuse with the ignition switch off.

The diagnostic code can be read by the number of blinks

-of the "CHECK'" engine warning light when TE1 and E1

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

if a maifunction is detected when in the test mode, the ECU
lights up the “CHECK"’ engine warning light o inform the
tecnician of the occurrence of a maifunction {except for
code Nos. 42, 43 and 51). In this case, TE2 and E1 termi-
nals on the check connector should be connected as shown
later. {See page Fi-B).

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

The diagnostic mode (normal or test) and the output of the
“CHECK"” engine warning light can be selected by connect-
ing the TET, TE2 and E1 terminals on the check connec-
tor, as shown later.

A test mode function has been added to the functions of
the self-diagnosis system of the normal mode for the pur-
pose of detecting malfunctions such as poor contact, which
are difficult to detect in the normal mode. This function
fills up the self-diagnosis system. The test mode can be
implemented by the technician following the appropriate
procedures of check terminal connection and operation
described later. (See page FI-5)
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"CHECK'" ENGINE WARNING LIGHT CHECK

1. The "CHECK''engine warning light will come on when the
ignition switch is placed at ON and the engine is not
running.

2. When the engine is started, the "CHECK"" engine warn-

c H E c K ing light should go off.

if the light remains on, the diagnosis system has detecied
a malfunction or abnormality in the system.

FIO534

QUTPUT OF DIAGNOSTIC CODES
{Norma! mode)

To obtain an output of diagnostic codes, proceed as follow:
1.  Initial conditions
(a) Battery voltage 11V or more

{b) Throttle valve fully closed (throttie position sensor 1DL
points closed)

{c} Transmission in neutral range
{d} Accessories switched OFF

) {e) Engine at normal operating temperature
\ o \‘ - [ ] .
Check Connector \\\ ST 2. Turn the ignition switch ON, Do not start the engine.

3. Using SST, connect terminals TE1 and E1 of the check con-
nector. :

SST 09843-18020

Fi4068 /

4, Read the diagnostic code as indicated by the number of
flashes of the "CHECK'' engine warning light.

Fi1408

Diagnostic Codes (See page Fi-7)
No Matfunction {a} Normal Systern Operation {no malfunction)

0.26 o The light will alternately blink ON and OFF at
0.26-second intervals.

_ ON ON ON ON

| OFF OFE OFF

{Seconds)
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Fl-4
Code No. 13 Code No. 32
0.52
 |ONONON ONONGNONON
ore [ ULI 1 orr [1
G R X 45
1.5 {Seconds)
FI0z85

Malfunction detection {1st timel
ltemporarnily recorded}

Malfunction detactien (2nd time}
twarning light fights up)

Driving pattern Driving pattern
i [

i
IG SW G SW G SW i SW

ON ) OFF  ON . OFF
L st pme g L ___irddume
{_ 2 trips —!
Emigq13

5.

{b)

Malfunction Code indication

¢ In the event of a malfunction, the light will blink ev-
ery 0.5 seconds. The first number of blinks will
equal the first digit of a 2-digit diagnostic code and,
after a 1.5-second pause, the 2nd number of blinks
will equal the 2nd. If there are two or more codes,
there will be a 2.5-second. pause between each
code.

s After all the codes have been output, there will be
a 4.5-second pause and they will all be repeated
as long as the terminals TE1 and E1 of the check
connector are connected.

HINT: In the event of a number of trouble codes, in-
dication will begin from the smaller value and continue
to the larger.

{2 trip detection logic)

Diagnostic codes 21 use "2 trip detection logic’’. With
this logic, when a malfunctions is first detected, the
malfunction is temporarily stored in the ECU memory.
If the same case is detected again during the second
drive test, this second detection causes the "CHECK"’
Engine Warning Light to light up.

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

After the diagnostic check, remove the S5T.
SST 09843-18020
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{Test mode)

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

& [t can also detect malfunctions in the starter signal cir-
cuit, air conditioner signal and neutral start switch signal.

s Furthermore, the same diagnostic items which are de-
tected in the normal mode can aiso be detected in the
test mode.

To obtain an output of diagnostic codes, proceed as follows:
1.  initial conditions
(a} Battery voltage 11 volts or more

(b} Throttie valve fully closed (throttle position sensor iDL
points closed)

{c} Transmission in neutral range
{d) Accessories switched OFF

2. First, using SST, connect terminals TEZ and E1 of the check
connector, then turn the ignition switch on to begin the
diagnosis in the test mode.

SST 09843-18020

P02025

HINT: To confirm that the test mode is operating, check
that the "CHECK'' engine light flashes when the ignition
switch is turned ON.

3. Start the engine and drive the vehicle at a speed of 10 km/h
or higher.

4. Simulate the conditions of the maifunction described by

OF S the customer.

(.13 Seconds

Fi3605

B, Using SST, connect terminals TE1 and E1 of the check con-
nector,

SST 09843-18020

6. Read the diagnostic code as indicated by the number of
flashes of the “"CHECK'’ engine warning light.
(See page FI-7)
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Fuse “EFi THBA™

7.

After the diagnosis check, remove SST.
SST 08843-18020

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

» The starter signal and vehicle speed signal will be diag-
nosed by the ECU as malfunctions, and code Nos. 42
and 43 will be output, if the operation in 3 above is not
performed.

CANCELLING DIAGNOSTIC CODE
1.

After repair of the trouble area, the diagnostic code retained
in memory by the ECU must be cancelled out by removing
the fuse “EFl 15A" for 10 seconds or more, depending
on ambient temperature (the lower the temperature, the
fonger the fuse must be left out) with the ignition switch
OFF.

HINT:-
» Cancellation can also be done by removing the battery
negative {(—) terminal, but in this case, other memory

systems (clock, etc.) will also be cancelled out.

» If the diagnostic code is not cancelled out, it will be re-
tained by the ECU and appear along with a new code
in the event of future trouble,

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

After cancellation, perform road test of the vehicle to check
that a normal code is now read on the “"“CHECK'’ engine
warning light.

If the same diaghostic code appears, it indicates that the
frouble area has not been repaired thoroughly.

DIAGNOSIS INDICATION

1.

2.

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

All detected diagnostic codes, except codes No.b1 and
No.53, will be retained in remory by the ECU from the time
of detection until cancelied out.

Once the malfunction is cleared, the "CHECK’ engine
warning light on the combination meter will go off but the
diagostic code(s} remain stored in ECU memory {except for
codes No.43, No.51 and No.53).
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DIAGNOSTIC CODES

HINT:
* Parameters listed in the chart may not be exactly same as your reading due to type of the instruments
or other factors.
* |If a malfunction code is displayed during the diagnostic code check in test mode, check the circuit for
that code listed in the table below {Proceed to the page given for that circuit).

*1
Number of “CHE,CKN
Code blinks u%g?;?;fg *2 See
""CHECK"’ System ; Dia i Troubte Area
No. Engine 4 Light 12gn0sis Memory| Page
Warning Light Naormal| Test
Mode | Mode
| O Normal — | — | Output when no other code is recorded. — — -
¥11401
; e Open or short in-NE, G circuit
No G1, G2 or NE signal is input to the ECU | © JPeN
RPM ® » Distributor
120 L JU Signal ON N.A for 2 secs. or more after STA tumns OI!Q. s Open or short in STA circuit O —
* Open in GA circuit.
FI1608 e ECU
REM NE signal is not input to ECU‘for 0.1 sec. » Open or short in NE circuit
183 | o JU . ON | ON | or more when engine speed is 1,000 rpm = Distributor -
Signal g P O
or maore, = ECU
F11607
= Open or short in IGF or IGT
Ignition IGF signal from igniter is not input to ECU circuit from igniter to ECU
1 | LU Signal ON IN.A. for 8—11 consecutive ignition. = [gniter O |F-23
FI1608 +ECU
e Open or short in heater circuit
N A Open or short in heater circuit of oxygen of oxygen sensor
“*1gensor for 0.5 sec. or more, (HT} = Oxygen sensoj heater
Oxygen "ECY )y |F-30
21 1 Ser\{sgor OFF At normal driving speed {below 60 mph
- Signal and engine speed is above 1,500 rpm), & Qpen or short in oxygen
on amplitude of oxygen sensor signal (OX 1) is sensor circuit
reduced to between 0.35—0.70 V continu- | ® Oxygen sensor
ously for 60 secs. or more. =« ECU
FI1609 *3 (2 trip detection iogic)
Water e Open or short in water temp.
Tamp. Open or short in water temp. sensor circuit sensor circuit ;
22 | L. Sensor ON | ON for 0.5 sec. or more. {THW) e Water temp. sensor O Rk
F1610 Slgn31 = ECU
g?;ake *3 » Open or short in intake air
Open or short in intake air temp. sensor temp. sensor circuit )
24 — NLIGL § Temp. ONON circuit for 0.5 sec. or more. (THA} s Intake air temp. sensor O [FIi8
Sensor
Fi611 Signal | oECU
At idling, open or shost detected continu-
Air Flow ously for 0.5 sec. or more in air flow meter
31 | UL . {Meter ON | ON | circuit. o |FL18
Signal & Open — VC 50 P
- pen or short in air flow
F11612 ® Short — VC—E2 meter circuit
Al Open or short detected continuousiy for ° Air flow meter
ir Flow s g e ECU
32 iR Meter on | on | -5 sec. or more in sir flow meter circuit. o lris
- s » Open — E2
Cl1eta Signal > Short — VS—VC
Ljrbo- Abnormal harge during high load
chargin normal over charge during high lo B
34 | [ presgurg ON N.AJ driving. = Open or short in turbocharg- O
Fi2818 Signal ing greisure sansor circuit
= Turbocharging pressure
Turbo-
- charging Open or short detected continuousty for * 'Sri?%s)gz:harger
35 | UL |Pressure |ON|ON]0.5 sec. or more in turbocharging pressure |, o) O |eos
Sensor sensor signal circuit. (PIM)
Flas40 Signat
Fhrottle Open or short detected in throttle position | | o A .
ot : pen or shert in throttte posi
41 LA Position el oy sensor signal (VTA} for 0.5 sec. or more. fion sensor circuit o et
2§nsc1r IDL contact is ON and VTA output exceeds | ® Thiottle position sensor
PB4 gna 1.5 V. » ECU
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DIAGNOSTIC CODES (Cont’d)

*1
Number of %E;ﬁi(
blinks
Code! .. v Warning " . *2 See
HECK Syst ! D Frouble A
No. %ngine ystem Light tagnosis rouble Area Memory| Page
_ [Warning Light Nowmal Test
Mods | Mode
g Vehicle SPD signal is not input to the ECU for at » Open or short in vehicle
1 Speed least 8 seconds during high load driving speed sensor circuit
42 | AT Sensor OFF JOFF with engine speed between 2,500 rpm and | » Vehicle speed sensor O -
Signal 5,000 rpm. * ECU
Fi1615 _
e Open or short in starter signal
Startar N Starter signal {STA) is not input to ECU cireuit.
43 | AR Signal N.A.JOFF| even once until engine reaches 800 rpm or | ¢ Open or short in IG SW or 14 FI-22
9 more when cranking. main relay circuit
FHi616 s ECU
WL Knock With engine speed between 1,800 rpm and ¢ g?:&tm short in knock sensor
52 | ULl | Sensor ON IN.A.| 7,200 rpm, signal from knock sensor is not O -
Signal input to ECU for 2 revolutions. {KNK) :Egack sensor {looseness, etc.]
FI1618
Knock Engine speed is between 700 rpm and
53 | _[IAMNMNARKL | Control ON IN.A.| 7,200 rpm and ECU {for knock control} «ECU % -
Signal malfunction is detected.
Fi1618 :
s |ntercooler level switch v8
Inter- = Intercooier ECU FI-
54 cocler ON |N.A.| Intercooler motor stop @ [ntercooler motor O FI-29
PO3ES0 ® Intercooler circuit
@ AJC switch circuit
Switch Dispiayed when A/C is ON or DL contact = Throttie position sensor DL
51 | JULIL . | Condition |N.A.|OFF| OFF with the check terminais E1 and TE1 circuit « |F-18
Signal connected. = Accelerator pedal, cable EBl-27
FI1817 * ECU
REMARKS
*1: “"ON'" displayed in the diagnosis mode column indicates that the ""CHECK'’ Engine Warning Light-is lighted up when a malfunction is
detected.
OFF indicates that the "CHECK'' does not light up during malfunciion diagnosis, even if a malfunction is detected.
“N.A."" indicates that the itern is not included in maifunction diagnosis.
*2: (" in the memory column indicates that a diagnostic code is recerded in the ECU memory when a matfunction occurs. *" X 7 indicates

*3:

that a diagnhostic code is not recorded in the ECU memory even if a malfunction occurs.
Accordingty, output of diagnostic results is performed with the 1G SW ON.

*2 trip detection logic'' (See page Fi-4)
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DIAGNOSIS CODE DETECTION DRIVING PATTERN

Purpose of the driving pattern. _
{a) To simuiate diagnosis code detecting condition after diagnosis code is recorded.

{b} To check that the malfunction is corrected when the repair is completed {(confirming that diagnostic
code is no longer detected.)

Code No. 21 Oxygen Sensor Circuit

Maifunction: Diterioration Oxygen Sensor

{Vehicle speed}

B0 mph 4+ — — e @

40 mph 1= e e e e

@
Idli
ding o (D @ @

:}_min. 1 -~ 2 min, _ 1 {Time)

P03

Disconnect the EF! fuse {15 A) for 10 seconds or more, with IG SW OFF.

Initiate test mode {Connect terminals TE2 and £1 of check connector with IG SW OFF.)
Start the engine and warm the engine up with all accessaries SW OFF.

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

After performing the idling in , perform gradual acceleration with in the range 1,300

— 1,700 rpm {centered around 1,500 rpm) with the A/C SW ON.

{Take care that the engine speed does not fall below 1,200 rpm when shifting. Gradually
~ depress the accelerator pedal and keep it, steady so that engine braking does not occur.}

Muaintain the vehicle speed at 40 — 50 mph.

Keep the vehicle running for 1 — 2 minutes after starting acceleration.

HINT: If any malfunction is detected, the ""CHECK'' engine warning light will light up during step ,

MOTICE: 1f the conditions in this test are not strictly followed, detection of the malfunction will not
be possibla.

GICIOIOIS)

©
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INSPECTION OF DIAGNOSIS CIRCUIT

fase Engine {& ECT) ECU
TH A !
O\ BATT
EF| Main Relay
+B
bosro———0 + B 1
“CHECK" Engine ’
" Warning Light
D
T
; —
Check
Connector 0
- - | N
Et
FIS17g
Does "CHECK™ engine warning light come on YES
when ignition switch is at ON? System Normal
r NG
Does “"CHECK'' engine warning light come on YES . ggzcte::::ﬁ g?t\‘av::n OK Try another
when ECU terminal W is grounded to the body? body ground ECU.
k NO r BAD
Check bulb, fuse and wiring between ECU and Repai replace
ignition switch. pair of rep )
r BAD
Repair or replace.
2. Does ""CHECK'' engine warning light go off YES
when the engine is started? = System Normal
NO
Check wiring between ECU and ""CHECK'' en- BAD | Repa
gine warning light. epair.
g oK :
. . NO | Check wiring between ECU terminal T and check
Is there dlagnos.tuc code output when check connector terminal TE1, and ECU terminal E1 and
connector terminals TE1 and E1 connected? check connector terminal E1
i YES OK
Does "CHECK'’ engine warning light go out after | NO Try another

repair according to malfunction code?

Further repair required. ECU.
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HINT:

TROUBLESHOOTING WITH VOLT/OHMMETER

¢ The folowing troubleshooting procedures are designed for inspection of each separate system, therefore
the procedures may vary semewhat. However, troubleshooting should be performed while referring to

the inspection methods described in this manual.

» Before beginning inspection, it is best to first make a simple check of the fuses, fusibie links and the con-

dition of the connectors.

® The following troubleshooting procedures are based on the supposition that the troble lies in either a short
or open circuit in a component ouiside the computer or a short circuit within the computer.

¢ If engine trouble occurs even though proper operating voltage is detected in the computer connector, then

it can be assumed that the engine (and ECT) ECU is faulty and should be replaced.

LOCATION OF FUSES AND FUSIBLE LINKS

Fusible

Link
AM2Z 30 A

Fusible

Link
ALT 100 A

Fusible
Link

AM1T 40 A

| Fuse
IGN 7.5 A
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ECU

DDDUDDDE}DC!EE DDDD[:]E]
E!DDDDDDL‘JDE]D GDHDD

Fi2911

EFl SYSTEM CHECK PROCEDURE

HINT:

s Perform all voltage measurements with the connectors

connected.

(ex. Code No.10}

s Verify that the battery voltage is 11V or more when-the
ignition switch is in "ON"’ posntlon

Using a voltrmeter with high mpedance {10 kQ/V minimum]},

measure the voltage at each terminal of the wiring con-

netors.

Terminals of Engine ECU

Symbol Terminal name Symbeol Terminal name Symbol Terminal name
EO1 POWER GROUND G2 DISTRIBUTOR -
EQ2 POWER GROUND G1 DISTRIBUTOR AC1 A/C MAGNET SWITCH
No.1 INJECTOR NE DISTRIBUTOR ACT A/C AMPLIFIER
No.3 INJECTOR Et ENGINE GROUND SPD SPEED SENSOR
No.2 INJECTOR VF CHECK CONNECTOR -
No.4 INJECTOR G= DISTRIBUTOR -
STJ COLD START INJECTOR ' — -
EGR EGR VSV T CHECK CONNECTOR -
RSC I5C VALVE 0X1 CHECK CONNECTOR -
RSO iSC VALVE OX2 CHECK CONNECTOR FPR FUEL PUMP RELAY
T OXYGEN SENSOR KNK KNOCK CONTROL -
HEATER SENSOR
TURBOCHARGING
*INT INTERCOOGLER ECU P PRESSURE w WARNING LIGHT
SENSOR
— THW WATER TEMP. SENSOR —
IGT | IGNITER pL | goRoT LE POSITION STP | STOP LIGHT SWITCH
TPC1 ;;JSSBSSRHEASS\IJNG THA AIR TEMP. SENSOR *WIN INTERCOOLER ECU
T N
B VTA SESS;;’LE POSITIO B
— VS AIR FLOW METER -
e | AR - as | par
] ve | SENSOR powE (81| MAN RELAY
FC giE?_CAt\},'T OPENING E2 SENSCOR GROUND BATT BATTERY
IGF IGNITER STA STARTER SWITCH +B MAIN RELAY
Engine ECU Terminals ]
L i L LT A LS [LILS 0y LI
EO%fNo. 1iNo. 2JRSOFRSC| WY |STJEGR| G2 | NE [ IGF | TPCfTVIS] § VF OX 1 PIMITHW] THAT VS { VC E ISTAT AC [ SPD ATS]FPRI W {STP ELS iBATT
E02ln AlNn b iy v Py A O EUADY A P Jel S T o
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Volitage at Engine ECU Wiring Connectors

No. Treminals ' Condition : STD wvoltage (V) | See page
1 B g " IG SW ON 10 - 14 FI-14
+B1
2 BATT — E1 — 10 — 14 FI-15
IDL — E2 Throttle valve open 4 — 6
VC - E2 S — 4 -6
3 G SW ON FI-18
Throttle valve fully colsed 0.1 — 1.0
VTA — E2
Throttle valve open 4 -5
VC — E2 — 4 — 8
IG SW ON Measuring plate fully closed 3.7 — 4.3
4 Measuring plate fully open 0.2 — 05 FI-18
Vs — E2
Idling — 2.3 — 3.8
3,000 rpm — 1.0 — 2.0
No.1
No.2 EO1
5 No.3 ~ EO2 IG SW ON 10 — 14 FI-19
No.4
6 THA — E2 Intake aie temp. 20°C (68°F) 1 -3 F1-20
IG SW ON
7 THW — E2 Coolant temp. 80°C (176°F) 0.1 - 1.0 Fl-21
8 STA — E1 Cranking 6 — 14 FI-22
9 IGT — E1 {dling 0.7 - 1.0 FI-23
RSC : .
10 RSO E1 IG SW ON Engine ECU connectors disconnected 8 — 14 Fi-24
11 W — E1 No trouk?le { CH'ECK engine warning light off} 10 — 14 125
and engine running
PiM — E2 2.5 — 4.b
12 G SW ON ¥1-26
VC — E2 4 - 8§
13 ACt — E1 IG SW ON Air conditioning ON 8 - 14 El-27
14 WIN — E1 ; IG SW ON -3 FI-28
Idling (More than 30 second) 03
15 INT — E1 FI-29
idling Throttie valve open 10 — 14
Engine ECU Terminals
(N P LA Ls a1 LY (LS a LiL
£01ENo. 1{No. 2ERSOFRSC] HT | STJJEGR] G2 | NE | IGF | TRCITVIS VF OX PPIMTHWE THA] vE § VC § 1STA] AC {SPD ATSIFPR | W [ 3TP ELS [BATT]

EO2 |Ne. 3|No.4 INT iGT G1 G- ALY} E1 | TES | TE2IKNK] 100 [VTA 32 ACT WINY FC f+B1) +8
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MNo. Terminals Trouble Condition STD Voltage
+B
1 +B1 E1 Ne voltage IG SW ON 10 — 14V
EFI Main Relay Engine ECU
Fuse EF| 15 A l
Lo MWy’ +B
ignition Switch
AM2 :
RO !
I L .5 +B1
FL L Fuse
MATN AMZ2 iGN
2.0L 30 A 7.5 A
Battery
> El
= j O
Fi5132

3 There is no voltage between ECU terminals +B or +B1 and E1.
O {1G SW

ON)

@ Check that there is voltage between ECU terminal +B or +B1

and body ground. (iG SW GN}

F12911

Voltmeter ™ \

| lammmmwmm
EEQDU

00 i
DI, Zﬂﬂﬁl@ﬂgﬁ ﬂ sial

NO

Try another ECU.

Fl2rs7

Check fuses, fusible links and

ignition switch.

BAD

oK
/
@ Check wiring between ECU terminal E1 and body
ground.
OK BAD

3

Repair or replace,

OK

3

Check EFi

main relay.

BAD

Repair or replace.

OK

i

S

Check wiring between EFi main

relay and battery.

BAD

s Replace,

Repair or replace.
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EL
MAIN
2.0L

Battery

FliB43

,_[__—-“ET

No. Terminals Trouble Condition STD Voitage
p BATT — E1 No voltage — 10 — 14V
. Engine ECU
.
Fuse EFt 15 A
O y BATT

@ There is no voltage between ECU terminals BATT and E1.

1

@ body ground.

Check that there is voltage between ECU terminal BATT and

NO OK

FI2753

1

ground.

@ Check wiring between ECU terminal E1 and body

1 OK
|

Try another ECU.

BAD

BAD
|

Repair or replace.

Check fuse and fusible link.

OK

‘ | VQ
= o
Fl2754 7

Check wiring between ECU terminal

BAD

Replace.

and battery.

Repair or replace.
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atiib

Fi2762

No. Terminals Troubie Condition STD Voltage
DL, — E2 Throttle valve open 4 — v
vC — E2 iox — 4 .8V

3 No voltage S Eqnltaon_
witch ON | Theotite vaive fully closed 0.1~ 1.0V
VTA — E2
Throtile vaive fully cpen . 4 - 5V
. Engine ECU
Throttle Position Sensor
\ E2
Y DL
VTA
VC
FI1366
e DI — E2
ECU @
ﬁﬁﬁﬁ :‘:“” “‘NA o) There is no voltage between ECU terminals IDL and E2.
%g%@%ﬂ ﬁgmm mmmm‘%ﬂ @ (1G SW ON) (Throtile valve open}
Voltmeter - i s

i

Check that there is voltage between ECU terminal +8 or +B1
@ and body ground, (iG SW ON}

NO OK

}

ground.

Check wiring between ECU terminal E1 and body

OK

BAD

Try another ECU.

Repair or replace.

f

E13898

Refer to¢ +B — E1 trouble
section (No.1).
{See page Fl-14)

BAD

» Repair or replace,

Check throttle position
sensor. (See page FI-33)

©

BAD

OK

1

Repair or replace.
throttle position sensor.

Check wiring between ECU and
throtile position sensor.

- OK
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» VC — E2

LV ]

Fl2764

(IG SW ON)

@ No voitage between ECU terminals VC and E2, .

|

Check that there is voltage between ECU terminal + B or +B1 and
body ground. {IG SW ON)

oK «

NC

Throttie Position Sensor
TID

Vel ]
VTA :

: iR 4
IDL T el

=13

Flavs7

{See page FI-33)

@ Check throttle position sensor.

Refer to +B — E1 trouble
section {No.1).
{See page FI-14)

8AD

]

oK

Repair or replace.

Check wiring between ECU and throttle
position sensor.

OK BAD
¥

Try another ECU.

o VTA — E2Z

Repair ar replace.

FI2763

© No specified voltage at ECU terminals VTA and EZ.

(IG SW ON)

!

Check that there is voltage between ECU terminals VC and E2.

{IG SW ON)

ECU

Refer to VO — E2 trouble
saction.

e | T | w— oy
R AR W] 00 nO0oOI000!
| IOO000GEN000 3 I

H o

oK

¥

NO CK

Voltmeter W
’ I ve

FI2764

@ Check throttle position sensor.
(See page FI1-33}

BAD

OK
]

Check wiring between ECU and
throttle position sensor.

Repair or replace.

BAD

oK

Throttle Position Sensor

Try another ECU,

=4 Repair or replace,
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No. Terminals Trouble Condition STD Voliage
VC— E2 — 4—8Y
Ignition .
SW ON Measuring plate fully closed 3.7 —-43V
4 No voliage icasuring plate fully open 0.2 -058V
VS E2 g é g p Y op
idling — 2.3 - 28V
3,000 rpm — 10 - 20V
I Engine ECU
0 +B
A (+B1
E2
E2 H
VS
VS
f VC % ve
Air Flow Meter E1
FI12869 SR
CU @ @ There is no voltage between ECU terminals VC or VS and E2.
: s {iG SW ON)
|> JUC!DDDGDDD%& illisﬁ (" : E;;%;&_Iﬁmﬁﬁ J
Voltmeter === 7 —ﬁgm '

FI3227

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

oK

FI2757

NO

1

Refer to +B — E1
trouble section {No.1).
(See page FI-16)

Check wiring between ECU terminal E1 and body ground.

OK

BAD

@ {See page FI-31)

Check air flow meter.

Repair or repiace.

BAD

¥

Replace air

Ohmmeter

Air Flow Meter

QO

flow meter.

©)

OK

%

Check wiring between ECU and
air flow meter.

OK
y ]

BAD

Try another ECU,

Repair or replace.




EFt SYSTEM — Troubleshooting with Volt/Ohmmeter FI-19

Terminals Trouble Condition 87D Voltage
No.1
No.2 EO1
No.3 ™ EO2 No voltage 1G SW ON 10 — 14V
No.4
Ignition Switch
Engine ECU
fr——

Solenoid
Resistor

Injector

NO.'i\

No.3—

Voltmeter

There is voltage between ECU terminals No.1, No.2, No.3.
@ and/or No.4 and EOQO1 and/or EQ2. {{G SW ON}

Y
F"\\“‘l\-\:s.l.’l;'. i
g

Check that there is specified voltage between solenoid resistor
® terminal +B and body ground. §TD voltage: 10 — 14V

Solenoid Resistor

Voltmeter

OK NO
1
Check fusible links, wiring BAD | Repair or
and ignition switch. | replace.

2

Check that there is specified voitage between resistor terminais
{No.10, No.20, No.30 or No.40) and body ground.
STD voltage: 10 — 14V

OK NO

Replace resistor.

¥

Check wiring between ECU and BAD
resistor.

= Repair or replace.

OK

@ Check resistance of each injector. | BAD
STD resistance: 2 — 410

w1 Replace injector.

oK

Try another ECU,




Fi-20 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
\ o :
6 | THA1— E2 No voltage | IG Sw N | 'Mtake aif temperature Ezsosoi) 1-3v
Engine ECU
v g +B
A £9 (+B81)
& T % £ E2
immrenrr e
o THA
o ¢ THA1
Air Temp. Sensor
{Air Flow Meter) ¢ E1

Fi1272

@ There is no voltage between ECU terminals THA1 or E2.

(IG SW ON)

®Check that there is voltage between ECU terminal +B {+B1}

and body ground. (G SW ON}

FI2767
ECU @
I r{_u = e m"""_ﬁ—ﬁ
!l_._l TF T T i T ol \_ll.J
IOCOCCOROCERFOnGN00 LI RING
1 EDDPDDDD@?QJDELMM ;LQ.D_E-_EH.J
L '
Voltmeter

\‘% s W -

kL2757

OK

NO

1

Refer to +B — E1
trouble section No.1,
(See page FI-14}

|

Check wiring between ECU terminal E1 and body ground.

OK
¥

@ Check air temp. sensor.
{See page FI-31)

Air Flow Meter @

Chmmeter

BAD

1

Repair or replace.

between ECU and air

BAD OK
! ¥
Replace air Check wiring
flow meter. temp. sensor.

oK

¥

Try another ECU.

BAD

Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter FI-21

. .-..=?.;..‘fe.rmihais Trouble Cﬂﬁﬁfﬁm R ;
;1 Hw— 2 No voitage | IG Sw on | Co0lant temperature '?f_;’;ﬂ T s e
Engine ECU
Water Temp. Sensor £+B {+B1%)
I R ,
o THW = 9 THW
_@_(,Ez o E2
— | :

——o E1

L ]

FI3572

@ @ There is no voltage between ECU terminals THW and E2.

ECU G SW ON)

\ v — A —

&) Check that there is voltage between ECU terminal +B or +B1
-and body ground. {IG SW ON)

OK NO
s
Refer to +8 — E1
F12765 trouble section {No.1}.
{See page FI-14)
ECU
— e — [
‘ l ! e e Check wiring between ECU terminal E1 and body ground.
Voltmeter : < o

oK BAD

@ Check water temp. sensor.
S

Repair or replace.
ee page Fl-41} palr or rep

BAD OK
Fi2757 {
Replace water Check wiring between ECU and
temp. sensor. water temp. Sensor.
0K BAD

Try another ECU. Repair or replace.




Fi-22 EFi SYSTEM -— Troubleshooting with Volt/Ohmmeter
No. Terminals Trouble Condition STD Voltage
8 STA — ET No voltage Cranking 6 — 14V
ignition Switch Engine ECU
AM1
FL ST STA
AM1 )
40 A
Starter
{ ALT
100 A )
FL .
MAIN { Terminal 50
20L ;
: To Circuit Opening Relay
Battery
1
= N
Fi5241
ECU @ @ There is no voltage between ECU terminals STA and E1.
- - {IG SW START) '
H ‘UCHDGB'EE:EDB ﬁggm ECICICIEY l
Voltmeter - A =
W Check starter OK | Check wiring between ECU terminal STA
E1 STA operation. and igniticn switch terminal ST1.
BAD OK BAD

FI2768

Fi2755

¥

Repair or replace.

@

ground.

Check wiring between ECU terminal E1 and body

1

OK

Try ancther ECU.

BAD

g

I

Repair or replace.

Check fusible links, battery, wiring
and ignition switch.

BAD

Voltmeter

Terminal b0

Ok

Repair or replace.

Starter

®

Check that there is voltage at terminal 50 of starter.
{iG SW START) 87D voltage:

6 — 14V

OK

i

NO

I

} | Check wiring between ignition switch




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter Fi-23

FI5T33

No. Terminais Trouble Condition STD Voltage
9 IGT — E1 No voltage Idling 0.7 — 1.0V
tgnition Switch Engine ECU
.
62 To Tachometer
FL |
AM2 § i
30A 4
lgnition Coil
Battery igniter OIGT
-0 IGF
o G

®There is no voltage between ECU terminals IGT and E1.

{Idling]

1

FI2770

@ Check that there is voltage between ECU terminatl IGT and bedy

ground. (ldling}

F2771

!

NG OK
]
Check wiring between ECU BAD § Repair or
® terminal E1 and body ground. "1 replace.
OK

Try another ECU.

Check fusible links and ignition

switch.

OK

Check distributor.

ECU

®

= fasine
b ) T e

: CICI0

o Ly AT
ﬂDBDDQGDGCIEICJ DDDDDEJ _IBEWJDDBCIDDE!

ﬂ

S

GK

Check wiring between ECU and
battery.

oK

¥

Check igniter.

BAD .
= Repair or replace.

BAD .
= Repair or replace.

BAD .
Repair or replace.

BAD -
=| Repair or replace.




Fi-24 EFl SYSTEM — Troubleshooting with Volt/Ohmmeter
No. Terminal$ Trouble Cendition STD Voltage
RSC Engine ECU connectors . '
10 RSO £1 Mo voitage G SW DN disconnected 8 — 14V
. Engine ECU
) Fuse EF R
EFI 15 A ) BSC
.
RSO
FL ¢
MAIN §
2.0L \\
> +B
Battery y+B1
E1
FI15138 - -
@ There is no voltage between ECU terminals RSC or RSO and E1.
(IG SW ON)
RSO
@ Check that there is voltage between ECU terminal +B or +B1
Voltmeter and body ground. {iG SW ON)
OK NO

PO3472

Fi2757

|

Check resistance between ISC
valve terminals +B and RSC or
(3)RSO.
STD resistance:
Anprox. 19.3 — 22.3 0

1

Refer to +B — E1
trouble section (No.1}.

BAD

OK

i

Check wiring between ECU and
1SC valve.

BAD

= Replace ISC valve.

OK

¥

Try another ECU.

= Repair or replace.




EFl SYSTEM — Troubleshooting with Volt/Ohmmeter Fl-25
Ne. Terminals Trouble Condition .
11 W — E1 No voltage Mo trouble {(""CHECGK™ engine warning ilgh‘t [
off] and engine running.
Engine ECU
e | @
To ignition Switch {IG1) = B G W
GAUGE 15 A| 'CHECK”
Engine
Warning Light
Combination Meter I E1
[

£15128
@ There is no voliage between ECU terminals W and E1.
ecy @ (idiing) |
[ |‘ i
Voltmeter |
@ Check that there is voltage between ECU terminal W and body
Ug’ ground.
@k
© NO OK
Chack wiring between ECU terminal E1 and body
Flziz2 ® ground.
OK BAD
ECU @ r
Try another ECU. Repair or replace.
Voltmeter

Fi2773

ECU

OTr l
EB%EQGDDG QL. agwaa&éitggmmwam%%% j
Ohmmeter —< =

Check GAUGE fuse {15 A) and ""CHECK"'
engine warning light.

OK BAD

Repair or replace.

Fuse blows again

BAD

Check wiring between ECU terminal

W and fuse.

Repair or replace.




Fi-26 ' EFl SYSTEM — Troubleshooting with Volt/Ohmmeter

Fl1228

L]

Turbocharging
Pressure
Sensor

E1

No. Terminals Trouble Condition STD Voltage
PiM— E2 25 — 45V
11 Mo voltage 1G SW ON
VC— E2 4 — B Vv
ECU
£E2 £2
PIM PiM
VCC
vC

(IG SW ON)

@ There is no voltage between ECU terminals PIM or VC and E2.

[

nete
(o]

O
[l

I

A —c -~
Voltmeter \\N‘// W
E

P03471

and body ground. {(IG SW ON)

r.. @ Check that there is voltage between ECU terminal +B or +81

OK

/

NO

]

Refer to +B — E1
trouble section (No.1).
{See page Fi-14}

@ Check wiring between ECU terminal £1 and body ground.

Voltmeter —

OK

F2357

sensor. {See page Fl-42}

Check turbocharging pressure

BAD

oK
1

BAD

Repair or replace.

Replace turbocharging

ECU

pressure sensaor,

Check wiring between ECU and
Vacuum Sensor.

®

L 1 o DDDDDL'J

DC]GDDDDQ_{;I_Q@? AL

}
190 &

oK

S Y

Ohmmeter—— Try another ECU.
A I N
ET}-
; O

BAD
!

Repair or replace.




Fi0922

EFt SYSTEM -~ Troubieshooting with Volt/Ohmmeter FI-27
No. Terminals Trouble Caondition
13 AC1 — E1 No voltage Air conditioning ON
Engine ECU
To
A/C Amplifier 2 ? AC1
—0 E1
A/C Compressor
- oo/

@ There is no voltage between ECU terminals AC1 and ET.

{Air conditioning ON}

i

FI3E76

Fl3219

@ Check that there is voltage between ECU terminal AC1 and body

ground.

NO OK

Check wiring between ECU
@ terminzl £1 and body ground.

BAD

OK

Try another ECU.

-+ Check compressor running.

Repair or
replace.

BAD

1

Check that there is voltage between
amplifier terminal and body ground.

Check wiring

oK between ECU
terminal AC1T and
amplifier.

i

!

BAD

Repair or replace.

BAD

| o

Check wiring between amplifier and
ECU or compressor,

Repair or replace.

BAD

Repair or replace.




Fi-28 : EFi SYSTEM — Troubleshooting with Volt/Ohmmeter

PO3672

Neo. Terminals Troubie Condition STD Voitage
14 WIN — E1 No voltage iG SW ON 0 -3V -
intercooler ECU Engine ECU
To Ignition Switch —Q WIN
S E1
Nt

PG3664

ECU @

[elaminyaaz ninfu il eiw aralninjace [xin win]
G0 GO0BCIIOEECLILEL

jheiuinls]ainln]
LD%CIDDUD

O
Ferme e

PO3662

{IG sW ON)

@ There is no voltage between ECU terminals WIN and E1.

!

ground.

@ Check that there is voltage between ECU terminal WIN and body

NO

OK

@ Check wiring between ECU terminal E1 and body
ground.

OK

Try another ECU.

BAD

Repair or replace.

ignition switch.

Check IGN fuse, intercooler ECU and

OK

BAD

Repair or replace.

Fuse blows again

WIN and fuse.

Check wiring between ECU terminall BAD

Repair or replace.




EFl SYSTEM -- Troubleshooting with Volt/Ohmmeter Fi-28
No. Terminals Trouble Condition STD Voltage
tdling (More than 30 second) 0—3V
18 INT — E1 Nc voltage
Idling =_> Throttle valve open 10 — 14V
Intercooler ECU Engine ECU
To ignition Switch DL QINT
>E1
S

PO3672

":'1' walE

IEtsTnlutwintatwlale v

GQDEIDEJBB&Q[J L UE}QE![}[} 0O OO0 CH:

@ There is no voltage between ECU
{idiing)

terminals INT and E1.

@ Check that there is voltage between ECU terminal INT and body

ground.

FO3665

NO oK
;

@ Check wiring between
ground.

ECU terminal E1 and body

oK

BAD

y

Try another ECU.

Repair or replace.

Check IGN fuse intercooler ECU and
ignition switch.

GK BAD
i

Repair or replace.

{ 1

Fuse blows again

Check wiring between ECU terminal
INT and fuse.

BAD

=t Repair or replace.




Fi-30

EFt SYSTEM — Troubleshooting with Volt/Ohmmeter

Check Connector

Engine ECU

0X2

'S

Fi3s78%

Check Connector

E1
TE1 D@ —
vE1UD
(7]

SST

To
EF| Main Relay : VF
r T
Oxygen Sensor
Ak s OX1
\ HT
£l
S
Fi5408
® r@ There is no voltage between ECU terminals VF and E1.
ECU
. — Check that there is voltage between ECU terminal VF and body ground.
\AHPpeRRERaa
[ 3 1 NO * oK
Voltmeter

Check wiring between ECU terminal E1 and body ground.

§ OK

¢y BAD

Try another ECU.

BAD

Repair or replace.

Is air leaking into air induction system? w*—[ Repair or replace.
§ OK
. Check spark plugs. -ﬁﬁjn—{ Repair or replace.
§ OK
Check distributor and ignition system. ]_?f@,_{ Repair or replace.
§ OK
Check fuel pressure. ij-iﬁt—}-» Repair or replace.
§ OK
i Check injectors. J:BLDQ»{ Repair or replace.
§ OK
* Check cold start injector. Jﬂ\gv— Repair or replace.
§ OK
Check air flow meter. ﬂl_{ Repair or replace.
y OK
@ Check operation of oxygen sensor. L System normal.
] BAD
Check wiring between oxygen sensor BAD Repair wiring.
and ECLU.

¥ OK

l L FRR P

* Rich malunction




EFl SYSTEM — Air induction System (Air Flow Meter) Fi-21

AIR INDUCTION SYSTEM
Air Flow Meter

POTENTIONMETER

Compensation Plate

Return Spring ] e ' ’
: i T
Air Temp. R e i O AR AR
Sensor / INTAKE CLEANER : ) :
CHAMBER SIDE D i eV CHAMRER
’ Air By-Pass
FROM AIR Passage ‘ Measuring Plate
CLEANER Measuring Plate
Air By-Pass Passage
F11286 Fi0449
THA E2 VC E2 VS ON-VEHICLE INSPECTION
INSPECT RESISTANCE OF AIR FLOW METER
e
- {a} Disconnect the air flow meter connector.
Ohmmeter

(b} WUsing an chmmeter, measure the resistance between

each terminal.
o
O g Between terminals Resistance {Q) Temp.°C (°F)
O E2 — VS 200 — 600 -
pos623 E2 — VC 200 — 400 —
10,000 — 20,000 —20 (—4)
4,000 — 7,000 0 (32)
T E2 — THA 2,000 — 3,000 20 (68)
| 900 — 1,300 40 (104}
i ' 400 — 700 60 (140}
]
TH&EZ VCIEZVS If the resistance is not as specified, replace the air flow
z“ g ( i ’ meter.

@:m:}) {c) Reconnect the air flow meter connector.

PO3625

REMOVAL OF AIR FLOW METER
1. DISCONNECT AIR FLOW METER CONNECTOR

2. DISCONNECT ACCELERATOR CABLE
3. DIECONNECT AIR CLEANER HOSE
4

REMOVE AIR CLEANER CAP AND AIR FLOW METER AS-
SEMBLY



FI-32 EF! SYSTEM — Air Induction System (Air Flow Mester)

L

FI5250

Measuring
Plate

PO3626

FI8280

5.

REMOVE AIR FLOW METER FROM AIR CLEANER CAP

Pry off the lock plates, and remove the bolt, four nuts, four
plates, air flow meter and gasket.

INSPECTION OF AIR FLOW METER
INSPECT RESISTANCE OF AIR FLOW METER

Using an ohmmeter, measure the resistance between each
terminal by moving the measuring plate.

Betm’feen Resistance (Q) Measunn'g plate
terminals opening
200 — 600 Fully closed
E2 — VS
20 — 1,200 Fully open

HINT: Resistance between terminals E2 and VS will
change in a wave pattern as the measuring plate slowly
opens.

if the resistance is not as specified, replace the meter.

INSTALLATION OF AIR FLOW METER

1.

INSTALL AIR FLOW METER TO AIR CLEANER CAP

install the air flow meter with the gasket, lock plate, four
plate washers, four nuis and bolt. Pry the lock plate on the
nut.

INSTALL AIR CLEANER CAP AND AIR FLOW METER
ASSEMBLY

CONNECT AIR CLEANER HOSE
CONNECT ACCLERATOR CABLE TO CLAMP
CONNECT AIR FLOW METER CONNECTOR



EFl SYSTEM — Air induction System (Throttle Body) Fi-33

Throttle Body

Throttle Position

ri===x\

[

Throttle Position
Sensor

PO3345 F14823 FI1533

ON-VEHICLE INSPECTION

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

PO3341

(b} Check the vacuum at each port.
e Start the engine.
¢ Check the vacuum with your finger.

Port name At idling Other than idling
P No vacuum Vacuum
E No Vacuum Vacuum

P03343

2. INSPECT THROTTLE POSITION SERNSOR
(a} Apply vacuum to the throttle opener.
{b} Disconnect the sensor connector.

{c) Insert a thickness gauge between the throttle stop
screw and throttie opener.

{d) Using an ohmmeter, measure the resistance between
each terminal.

SST 09240-00020




Fi-34 |

EFl SYSTEM — Air induction System {Throttle Body)

Fl4823 FI0507

i E2

iDL VTA VC i

Clearance between . Between .
) . Resistance
tever and stop screw terminals
O mm {0 in.) VTA — E2 0.2 — 0.8 k@
0.50 mm {0.020 in) DL — E2 2.3 k% or less
0.70 mm {0.028 in.) IDL — E2 Infinity
Throttie valve fully ' VTA — E2 33 _ 10 ka
opened
— VC — EZ 3 — 7k

ECCi3Y

(d} Reconnect the sensor connector.
INSPECT THROTTLE OPENER

Warm up engine

Allow the engine to warm up to normal operating tem-
perature.

Check idie speed
Idle speed: 800 + 50 rpm

Check throttle opener setting speed

{a) Disconnect the vacuum hose from the throttle opener,
and plug the hose end.

{b) Maintain the engine at 2,500 rpm.

{c} Release the throttle valve.
{d) Check that the throttle opener is set.

Throttle opener setting speed:
1,300 — 1,800 rpm {w/Cooling fan OFF)

{e} Reconnect the vacuum hose to the throtile opener.




EFl SYSTEM - Air Induction System {Throttle Body) Fi-35

REMOVAL OF THROTTLE BODY

1. DISCONNECT CABLE FROM NEGATIVE TERMINAL OF
BATTERY

2. DRAIN ENGINE COOLANT

3. DISCONNECT ACCELERATOR CABLE FROM THROTTLE
LINKAGE

4. REMOVE INTERCOOLER
{See steps B, 6 on page TC-14)

5. REMOVE AIR CONNECTOR
Remove the four bolts and air connector.

P03336

6. REMOVE AIR CONNECTOR STAY
Hemove the two bolts and two nuts air connector stay.

7. DISCONNECT THROTTLE POSITION SENSOR
CONNECTOR

8. DISCONNECT ISC VALVE CONNECTOR

PO3340

8. DISCONNECT HOSES FROM THROTTLE BODY
(a) PCV hose
{b} Water by-pass hoses from by-pass pipe
(¢}  Two vacuum hoses for EGR
(d} Air hose from by-pass pipe

P033398

10. REMOVE THROTTLE BODY
Remove the four holts, throttle body and gasket.




FiI-36

EFi SYSTEM — Air Induction System {Throttle Body!}

FiB0OS0

P0O3338

PO3024

FI5140

11. IF NECESSARY, REMOVE 18C VALVE FROM THROTTLE

BODY

Remove the four screws, ISC valve and gasket.

INSPECTION OF THROTTLE BODY

1.

CLEAN THROTTLE BODY
{a) Using a soft brush and carburetor cleaner, clean the

cast parts.

(b} Using compressed air, clean all the passages and
apertures.

NOTICE: To pervent deterioration, do not clean the throt-

tle position sensor,

INSPECT THROTTLE VALVE
{a} Apply vacuum to the throttle opener.

(b} Check that there is no clearance between the throt-
tle stop screw and throttle lever when the throtile
valve is fully closed,.

INSPECT THROTTLE POSITION SENSOR
{See step Z on page FI-33)
IF NECESSARY, ADJUST THROTTLE POSITION SENSOR

{a) Loosen the two mount screws of the sensor.

{b)  Apply vacuum to the throttle opener.

{c} insert a thickness gauge 0.60 mm (0.024 in.) between
the throitie stop screw and throttle lever,

{d} Connect the test probe of an ochmmeter to the termi-
nals IDL and £2 of the sensor.

{e} Gradually turn the sensor clockwise until the ohm-
meter indicator deflects, and secure it with the



PO3337

PO3339

(e} Rechetk the continuity bets

‘Cleatance between
lever and stop screw

0.50 mim (0.020 in.)

dity (iDL — E1}

© Coritinuity

0.80 mm (0.035 in.} _ No continuity

INSTALLATION OF THROTTLE BODY

1.

INSTALL 1ISC VALVE TO THROTTLE BODY
{(See Pub. No. BMI164E F section)

INSTALL THROTTLE BODY

install a new gasket and the throttle body with the four
bolts.

Torque: 19 N-m {195 kgf-cm, 14 ft-ibf)

CONNECT HOSES TO THROTTLE BODY

{a)} PCV hose

(b} Water by-pass hoses from by-pass pipe
{c) Two vacuum hoses for EGR

{d} Air hose from by-pass pipe

CONNECT 1SC VALVE CONNECTOR
CONMNECT THROTTLE POSITION SENSCR CONNECTOR

INSTALL AIR CONNECTOR STAY

install the air connector stay with the two bolts and two
nuts.

Torgue:
Nut 7.8 N.m (B0 kgf-cm, 89 in. ibf}
Bolt 19 N-m (185 kgf-em, 14 ft.lbf)



Fi-38

EFI SYSTEM — Air Induction System (Throttle Body)

PO3336

P
+B

Fl4059

Check Conl\wctor\

i

i

— -~

7.

11.

12.

INSTALL AIR CONNECTCR
Install the air connector with the four bolts.
Torgue: 19 N-m (195 kgf-cm, 14 fi-tbf)

i

INSTALL INTERCOOLER
(See steps 12, 13 on page TC-21)}

CONNECT ACCELERATOR CABLE, AND ADJUST IT

. CONNECT CABLE TO NEGATIVE TERMINAL OF BATTERY

FILL ENGINE WITH COOLANT
{a} Slowly fill the system with coolant.

Use a good brand of ethylene-glycol or TOYOTA radi-
ator conditioner or equivalent anticorrosive, mixed ac-
cording to the maker’s directions.

Ethylene-glycol type: This type has an antifreere and
anticorrosive effect.

TOYOTA radiator conditioner: This has only an an-
ticorrosive effect.

NOTICE;
e Do not use an aicchol type coolant.
& The coolant should be mixed with demineralized water
or distilied water.
Capacity (w/Heater):
6.0 liters (8.3 US gts, 5.3 Imp.gts)

(b} Reinstall the radiator cap.
{c} Warm up the engine and check for leaks.
{d} Recheck the coolant ievel and refill as necessary.

CHECK FOR FUEL LEAKAGE

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

{b) Using SST, connect terminals +B and FP of the check
connector.

S57 09843-18020

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

MOTICE: Always pinch the hose. Avoid bending as it may
cause the hose to creck.



Fi-39

EFl SYSTEM — Air Induction System: (Throttle Body)

EH060

(d) Remove SST.
SST 09843-18020



Fl-40 EFl SYSTEM — Electronic Control System (Solenoid Resistor)

ELECTRONIC CONTROL SYSTEM
Solenoid Resistor |

lgnition Switch

Battery

Ft5206

. | s X Engine ECU
(- § )
FL Solenoid VY
AM2 Q Resistor 2“8% gg% gjg
30 A g
No.40

FL ‘ Injector
MAIN §
20L ¢

No.10

PO3234

No .40

INSPECTION OF SOLENOID RESISTOR

INSPECT SOLENOID RESISTOR

Using as ohmmeter, measure the resistance betwesen ter-
minal +B and other terminais.

Resistance: 4 — 6 Q each
If the resisiance is not as specified, replace the resistor.



EF SYSTEM — Electronic Control System (Water Temperature Sensor)  Fi=41

WATER TEMP. SENSOR

Thermistor

F|3828 Fl4741

30
201 )

10 Acceptable

TTTTTFEY

T

5
2

1

RESISTANCE kO

0.5
0.3
0.2

L AR

¥

0.1

556 30 40 60 60 100
(—4) (32] (68) (104)(140}{176}(212)
TEMPERATURE °C (F°)

< Water Temp. Sensor

Fi5187

INSPECTION OF WATER TEMPERATURE
SENSOR
INSPECT RESISTANCE OF WATER TEMPERATURE SENSOR

Using an chmmeter, measure the resistance between the
terminals.

Resistance: Refer toc chart

If the resistance is not as specified, replace the sensor.




Fl-42

Electronic Control System
EFl SYSTEM — (Turbocharging Pressure Sensor)

Turbocharging Pressure Sensor

FI4548 FI1226

FROM INTAKE MANIFOLD

Vacuum Chamber

E2

Engine ECU

PIM

VCC

Terminal U

Turbocharging
Pressure Sensor

SENSOR

iING PRESSURE SENSOR

nector.
{b} Turn the ignition switch ON.

Fib245

Voitage: 4 — 6V

nector.

SURE SENSOR
{a) Turn the ignition switch ON.

{chamber) side.

INSPECTION OF TURBOCHARGING PRESSURE

T. INSPECT POWER SOURCE VOLTAGE OF TURBOCHARG-

{a} Disconnect the turbocharging pressure sensor con-

(e} Using a voltmeter, measure the voltage between ter-
minals VCC and £2 of the vacuum sensor connector.

{d) Reconnect the turbocharging pressure sensor con-

2. INSPECT POWER QUTPUT OF TURBUOCHARGING PRES-

(b} Disconnect the vacuum hose of the air intake manifold

{c} Connect a voltmeter to terminals PIM and E2 of the
pressure sensor, and measure and record the output
voitage under ambient atmospheric pressure.

(d) Apply vacuum to the pressure sensor in 13.3 kPa (100
mmHg, 3.94 in.Hg) segments to 66.7 kPa (500

BV mmHg, 19.69 in.Hg)
@ﬁ&”é s m@{ﬁﬁﬁé’é@ (e} Measure the voitage drop from step {c} above for each
i segment.
Voltmet? gﬂ Ezw Voltage drop
== peelied 933 | 267 | 400 | 533 | 667
o= s | o) | (202 | 3800 | o0 250
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Voltmeter™

ECU

==
T P B

‘ I':JULEIU DD.L"IDG DBDGUUE DL1E1L3CIUDD
] I’"}f‘!!"!ﬁ["h mnnﬂ@ OO0 EEC T

F12811

Engine {(and ECT) Electronic
Controlled Unit (ECU)

INSPECTION OF ENGINE (AND ECT) ECU

HINT: The EF! circuit can be checked by measuring the
resistance and voltage at the wiring connectors of the en-
gine (and ECT) ECU.

INSPECT VOLTAGE OF ENGINE (AND ECT) ECU

Check the voltage between each terminal of the wiring con-
nectors.

e Turn the ignition switvh ON.
s Measure the voltage at each terminal.

HINT:
¢ Perform all voltage measurements with the connectors
connected. -

e Verify that the battery voltage is 11V or more when the
ignition switch is ON.



Electronic Control System

Fi-44 EFt SYSTEM — (Engine {and ECT) Electronic Conirolled Unit (ECU})
Voltage at Engine ECU Wiring Connectors
Terminals Condition STD voltage (V)
B g G SW ON 10 — 14
+81
BATT — Ei — 10 — 14
iDL — E2 Throttle valve open 4 — B
: Throttle valve fully colsed 0.1 — 1.0
VTA — E2
Throttle valve open 4 - B
IG SW ON
VC — E2 e 4 — 6
Measuring plate fully closed 3.7 — 4.3
Measuring plate fully open 0.2 -~ 0.5
VS — E2
idling 2.3 - 3.8
3,000 rpm 1.0 — 2.0
No.1
Ne.2  EO1
— t N —
No.3 =~ EO2 G SW O 10 14
No.4
THA — E2 IG SW ON Intake air temp. 20°C {68°F) 1 — 3
THW — E2 IG SW ON Coolant temp. 80°C {1786°F) 0.1 - 1.0
STA — Et Cranking 6 — 14
IG — E1 Idling 0.7 - 1.0
RSC , .
RSO E1 IG SwW ON Engine ECU connectors disconnected 8 — 14
W — E1 No trouble ("CHECK'’ engine warning light off) and engine running 10 — 14
ACF — ET1 IG SW ON Air conditioning ON B -~ 14
PiM — E2 IG SW ON 25 - 45
1 Throttle valve fully closed 2.0 or less
TVIS — E1 IG SW ON
Throttle valve open 10 — 14
s Idling 10 - 14
T-vis — B1
4,200 rpm or more 2.0 or less
Check connector TE1T — E1 not connect 10 — 14
TE1 — E1 IG SW ON
i 1 Check connsctor TE1 — E£1 connect 1 or less
Engine ECU Terminals *1 w/ Regular Unleaded Gasoline
*2 w/ Premium Unleaded Gasoline
LS OF WL ey L ity
£01] No. [Ne. 2{ RSO{RSCE HT |STJIEEGR] G2 | NE | IGF | TRCITVIS VF OX §PIM THW THA Vs ] VC STAFAC [SPD ATSEFPR] W [STP ELS fRATT
EG2iNo. 3 No. 4} INT GT G1G- RLY{ E1 TéT TE2 JKNK] DL [VTA EZ2 ACT WIN| FC j+B3Yf +B




Electronic Control System

EFl SYSTEM — (Engine {and ECT) Electronic Controiled Unit {(ECU)) 45
Terminals Condition 8TD Voltage (V)
WIN — E1 ' IG SW ON 0 - 3
' ldling {(More than 30 second) 0 -3
INT — E1
- tdling = Throttle valve open 10 — 14
Engine ECU Terminals
LI L1y LILE} L aF LS} LU wF LILS
EO1iNo. 1[Na. 2 RSOIRSC| HT JSTHIEGR| G2 | NE | IGF [ TPCiTVIE § ve OX [ PIMITHWETHAL VS VO STALAC | 5PD ATS|FPR{ W |STP ELS {BATT]
EQ2f Mo, 3iNo 4] INT IGT G11G— ALY} E1 TET]TE2 FKNK] IDL |VTA E2 ACT] WiN{ £C {+B1} +B
Fi2736
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Electronic Control System
EF1 SYSTEM — (Engine {and ECT) Electronic Controlled Unit (ECU)})

l:igDDElD
AU EICIEICIT

Fis361

2. INSPECT RESISTANCE OF ENGINE ECU

NOTICE:
¢ Do not touch the engine ECU terminals.

¢ The tester probe should be inserted into the wiring con-
nector from the wiring side.

Check the resistance between each terminal of the wiring
connectors. -

e DRisconnect the connactors from the engine ECLU.

¢ Measurs the resistance at each terminal

Resistance of Engine ECU Wiring Connectors

Terminails Condition Resistance {1}
Throttle valve open Infinity
iDL - E2
. Throttle valve fully closed 2,300 or less
: Throttle valve fullly open 3,500 — 10,000
VTA — E2
Th_r)qttle valve fully closed 200 — 800
VC — E2 — 200 — 400
Measturing plate fully closed 200 — 600
VS — E2
Measuring plate fully open 20 — 1,200
THA — E2 Intake air temp. 20°C {68°F} 2,000 — 3,000
THW — E2 Coolant temp. 80°C (176°F) 200 — 400
G1
Gy~ 6> Cald 126 — 180
NE — G(= Cold 1556 — 240
RSC +B
RSO~ +B1 h 19.3 — 223
Engine ECU Terminals
Rl LILE IS qp LI LU W 2R
E01{No. 1No.2{RSOIRSCY HT STHEGR| G2 | NE {1GF { TPC Wlé VF 0x | rin [THWETHA L vs EvC | §STA L AC 1SPD ATSLFPRE W {STP ELS {BATT]
£02 [No.3fNo.4f INT IGT GriG— ALY} E1 TE1 | TEZ {KNK] IDL {VTA E2 ACT] WINE FC {+B1] +B
Fi2796
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co-2 . COOLING SYSTEM - Description

DESCRIPTION

Throttie Body

—

\/,)
S b BY)
A

ISC Valve - : (L ’ Water Outlet
D= l ‘@*\ TO HEATER
FROM HEATER\| | “ 4
. b ‘ _,L,-//% a7 | o
== Voo

TO RADIATOR

Water Pump
il Cooter

Thermostat FROM RADIATOR

Turbocharger

Water By-pass Pipe
Water Injet

cooanz




COOLING SYSTEM — Description £G-3

The cooling system is composed of the water jacket (inside the cylinder block and cylinder head), ra ia-
tor, water pump thermostat, electric fan, hoses and other components.

Coolant which is heated in the water jacket is pumped to the radiator through which an electric fan biows y
air to cool the coolant as it passes through. Coolant which has been cooled is then sent back to. tha‘ ' :
by the water pump, where it cools the engine. '

The water jacket is a network of channels in the shell of the cylinder block arid cyhnk
which coolant passes. It is designed to provide adequate cooling of the cylinders and co
which become hot during engine operation.

,a d thre ugh
on chambers

HADIATOR

The radiator performs the function of cooling the coolant which has passed through the water jacket and
become hot, and it is mounted in the front of the vehicle. The radiator consists of an upper tank and lower
tank, and a core which connects the two tanks. The upper tank contains coolant from the water jacket and
the filler inlet. It also has a hose attached through which excess coolant can flow. The lower tank has an
outlet and drain cock for the coolant. The core contains many tubes through which coolant flows from the
upper tank to the lower tank as well as cooling fins which radiator heat away from the coolant in the tubes.
The air sucked through the radiator by the electric fan, as well as the wind generated by the vehicle's
travel, passes through the radiator, cooling the coolant. Models with automatic transmission include an au-
tomatic transmission fluid cooler built into the lower tank of the radiator. A fan with an electric motor is
mounted behind the radiator to assist the flow of air through the radiator. The fan operates when the cool-
ant temperature becomes high in order to prevent it from becoming too high.

RADIATOR CAP

The radiator cap is a pressure type cap which seals the radiator, resulting in pressurization of the radiator
as the coolant expands. The pressurization prevents the coolant from boiling even when the coolant tem-
perature exceeds 100°C {212°F), A relief valve (pressurization valve) and a vacuum valve {negative pres-
sure valve) are built into the radiator cap. The relief valve opens and lets steam escape through the over-
flow pipe when the pressure generated inside the cooling system exceeds the limit {(coolant
temperature: 110 — 120°C, 230 — 248°F, pressure: 73.5 — 103.0 kPa, 0.75 — 1.05 kgficm?, 10.8
— 14.9 psi). The vacuum valve opens to alleviate the vacuum which develops in the coolant system after
the engine is stopped and the coolant temperature drops. The valve’'s opening aliows the coolant in the res-
ervoir tank to return to the cooling system.

RESERVOIR TANK

The reservoir tank is used to catch coolant which overflows the cooling system as a result of volumetric
expansion when the coolant is heated. The coolant in the reservoir tank returns to the radiator when the
coolant temperature drops, thus keeping the radiator full at all times and avoiding needless coolant loss.
Check the reservoir tank level to learn if the coolant needs to be replenished.

WATER PUMP

The water pump is used for forced circulation of coolant through the cooling system. it is mounted on the
front of the cylinder block and driven by a timing belt.

THERMOSTAT

The thermostat has a wax type by-pass valve and is mounted in the water inlet housing. The thermostat
includes a type of automatic valve operated by fluctuations in the temperature. This valve closes when the
coolant temperature drops, preventing the circulation of coolant through the engine and thus permitting the
engine to warm up rapidly. The valve opens when the coolant temperature has risen, allowing the circula-
tion of coolant. Wax inside the thermostat expands when heated and contracts when cooled. Heating the
wax thus generates pressure which overpowers the force of the spring which keeps the valve closed, thus
opening the valve. When the wax cools, its contraction causes the force of the spring to take effect once
more, closing the valve. The thermostat in this engine operates at a temperature of 82°C {180°F).




CO-4 COOCLING SYSTEM — Check and Replacement of Engine Coolant

CHECK AND REPLACEMENT OF
ENGINE COOLANT |

1. CHECK ENGINE COOLANT LEVEL AT RESERVE TANK

The coolant level shouid be between the “LOW’ and
“EFULL" lines. (When the coolant is cold.)

i low, check for leaks and add coolant up to the "FULL"
line.

Cou867

2. CHECK ENGINE COOLANT QUALITY

There should not be any excessive deposits of rust or
scales around the radiator cap or radiator filler, hole, and
the coolant shouid be free from oil,

if excessively dirty, replace the coolant.

3, REPLACE ENGINE COOLANT
{a) Remove the radiator cap.

CAUTION: To avold the danger of being burned, do not
Coo598 S remove the cap while the engine and radiator are stili hot,
as fluid and steam can be blown out under pressure,

. _jf“\\\\ (b} Drain the coolant from the radiator and rear left of
/\i/ »—E}.i,\\\ ™ engine block.
fﬁi\\w %Z\;\:\*\‘w\) ,J {c) Close the drain cocks.
P ™ \L Torque {Engine drain cockl: 13 N-m
; \\\ J (130 kgf-cm, 9 fi-lbf)
ll & I {d) Slowily fill the system with coolant.
v E | { D i
\\Q\ ; ‘l\\ CZ,ESES Use a goad brand of ethylene-glycol or TCI)YOT/-‘? ra-
e l [ - diator conditioner or equivalent anticorrosive, mixed
T according to the maker’'s directions.

COo0898

Ethvlene-glycol type: This type has an antifreeze
and anticorrosive effect.

TOYOTA radiator conditioner: This has only an an-
ticorrosive effect.

NOTICE:
¢ [Jo not use an alcohol type coolant.

= The coolant should be mixed with demineralized water
or distiiled water.

Capacity (w/ Heater):
6.0 liters (6.3 U8 gts, 5.3 Imp-qgts)

{e} Reinstall the radiator cap.
(fi  Warm up the engine and check for leaks.
{g} Recheck the coolant level and refill as necessary.



COOLING SYSTEM — Electric Cooling Fan

Link

A/C High Pressure
Switch

¢O-5
ELECTRIC COOLING FAN
SYSTEM CIRCUIT
ignition Switch
62
Fusible (with A/C) No. 1 Fan

3
Fusible <
Link 5
(=3
RDI =
| | (30 A} &
Battery | : .
- Water
Temp.
Switch
PO35E0
COMPONENTS

Fan Shroud

Fan Motor




co6. COOLING SYSTEM — Electric Cooling Fan

JIONU

PO366E6

Disconnect

PL3667

PO3G6Y

JIN-VEHICLE INSPECTION
Low Temperature (Below 83°C {(181°F})}

1.

TURN IGNITION SWITCH ""ON™
Check that the cooling fan stops.

if not, check the cooling fan relays and water temp.
switch, and check for a separated connector or severed
wire between the cooling fan relay and water temp.
switch.

DISCONNECT WATER TEMP. SWITH CONNECTOR

Check that the cooling fan rotates.

If not, check the cooling fan relays, cooling fan, engine
main relay and fuse, and check for a short circuit be-
tween the cooling fan relay and water termp. switch.

CONNECT WATER TEMP. SWITCH CONNECTOR

High Temperature {Above 893°C {199°F))

4.,

START ENGINE

{a) Raise coolant temperature to above 93°C (199°F)
or 102°C {216°F).

(b} Check that the cooling fan rotates.
If not, reptace the water temp. switch.
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Ohmmeter |

O

O?OO

FO3688

No Continuity

Ohmmeter

CO0103

OChmineter

s

C00104 No Continuity

Engine Main Relay

CHOB1Y

Continuity o

-] Continuity

No Continuity

SH

INSPECTION OF CLECTRIC COOLING FAN
COMPONENTS T

1.

INSPECT NO.1 WATER TEMP. SWITCH

{a) Using an ohmmeter, check that there is nQ_'QbhfihU:
ity between the terminals when the coolant témper-
ature is above 83°C (199°F),

{b} Using an chmmeter, check that there is continuity
between the terminals when the coolant tempera-
ture is below 83°C {181°F).

If continuity is not as specified, replace the switch.

INSPECT NO.1 COOLING FAN RELAY
LOCATION: In the No.2 junction block

Inspect reflay continuity

{a) Using an ohmmeter, check that there is continuity
between terminals 1 and 2.

(b} " Check that there is continuity between terminals 3
and 4.

if continuity is not as specified, replace the relay.

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

(b) Using an ohmmeter, check that there is no continu-
ity between terminals 3 and 4.

¥ operation is not as specified, replace the relay.

INSPECT ENGINE MAIN RELAY
LOCATION: in the engine compartment relay box.

Inspect Relay Continuity

{a) Using an ohmmeter, check that there is continuity
between terminals 1 and 3.

{b) Check that there is continuity between terminals 2
and 4.

{¢) Check that there is continuity between terminals 4
and 5.

if continuity is not as specified, replace the relay.



c0-8 COOLING SYSTEM — Electric Cooling Fan

B. inspect Relay Operation

Battery S - {a) Apply battery voltage across terminals 1 and 3.
@ No Continuity {b} Using an ohmmeter, check that there is continuity
Continuity between terminals 4 and 5.
{c) Check that there is no continuity between terminals
2 and 4. ‘
O o .
if operation is not as specified, replace the relay.

BEOO7E

4. INSPECT COOLING FAN

{a) Connect battery and ammeter to the cooling fan
connector.

{b} Check that the cooling fan rotates smoothly, and
check the reading on the ammeter.

Standard amperage: 8.8 — 108 A

C00903
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IGNITION SYSTEM

ON-VEHICLE INSPECTION ... iG-2




IG-2 , IGMNITION SYSTEM — On-Vehicle inspection

ON-VEHICLE INSPECTION

SPARK TEST

CHECK THAT SPARK OCCURS

{a} Disconnect the high-tension cord from the distribu-
tor.

{b} Hold the end about 12.5 mm (0.50 in.} from the
body of car.

{¢) Check if spark occurs while engine is being cranked.

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

if spark does not occur, perform the test as follows:

SPARK TEST

| NO
CHECK CONNECTION OF IGNITION COIL, ..| Connect securely.
IGNITER AND DISTRIBUTOR CONNECTORS BAD

p OK V
CHECK RESISTANCE OF HIGH-TENSION Replace the cord(s).
‘CORD (See page 1G-3) BAD
Maximum resistance: 25 k{ per cord

; OK
CHECK POWER SUPPLY TO IGNITION Check wiring between ignition switch
COIL AND IGNITER BAD | tO ignition coil and igniter.
1. Turn ignition switch to ON.
2. Check that there is battery voltage at ignition

coil positive {+} terminal.

CHECK RESISTANCE OF IGNHTON COIL Replace the ignition coil.
{See page 1G-6) BAD |

Besistance {-10 — +40°C {14 — 104°FI}::
Primary 03 -060
Secondary 2 — 15 k0

oK
CHECK RESISTANCE OF SIGNAL _ | Replace the distributor housing
GENERATOR (PICKUP COIL) BAD assembly.

{See page 1G-7)

Resistance {10 — + 40°C {14 — T04°F)):
G1—G — 125 — 180 Q
Gz — 4G — 125 — 118G 0
NE — G — 185 — 240 Q

OK
CHECK AIR GAP OF DISTRIBUTOR ..| Replace the distributor housing
{Ses page IG-7) BAD | assembly.
Alrgap: 0.2 — 0.4 mm (0.008 — 0.018 in.}
v OK
CHECK IGT SIGNAL FROM ECU .| Check wiring between ECU, distributor
{See pages 49, 65, 81 or 87) BAD | and igniter, only then try ancther ECU,

I ok



IGNITION SYSTEM — On-Vehicle Inspection IG-3

PO3671

Ohmmeter

1G1244

1.

w ® N @

INSPECTION OF HIGH-TENSION CORDS

REMOVE INTERCOOLER
{See steps 5,6 on page 7C-14)

DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

Disconnect the high-tension cords at the rubber boot. DO
NOT pull on the cords.

NOTICE: Pulling on or bending the cords may damage
the conductor inside,

DISCONNECT HIGH-TENSION CORD FROM IGNITION
COon

REMOVE DISTRIBUTOR CAP WITHOUT DRISCONNECT-
ING HIGH-TENSION CORDS

INSPECT HIGH-TENSION CORD RESISTANCE

Using an ochmmeter, measure the resistance without dis-
connecting the disiributor cap.

Maximum resistance: 25 k{I per cord

if the resistance is greater than maximum, check the ter-
minals. If necessary, replace the high-tension cord and/or
distributor cap.

REINSTALL DISTRIBUTOR CAP
RECONNECT HIGH-TENSION CORD TO IGNITION COIL
RECONNECT HIGH-TENSION CORDS TO SPARK PLUGS

RBEINSTALL INTERCOOLER
{See steps 12,13 on page TC-21)




G-4 IGNITION SYSTEM — On-Vehicle Inspection

INSPECTION OF SPARK PLUGS
{Platinum Tipped Type)

NOTICE:

¢ Never use a wire brush for cleaning.

¢ MNever attempt to adiust gap onh used plug.

s Spark plugs should be replaced every 80,000 miles
- {100,000 km) )

1. REMOVE INTERCOOLER
{See steps 4 to 6 on page TC-12,13)

2. DISCONNECT HIGH-TENSION CORDS FROM SPARK
PLUGS

3. INSPECT ELECTRODE

Using a megger (insulation resistance meter), measure
the insulation resistance.

Standard insulation resistance: WMore than 10 MQ
if less than 10 M1, proceed to step 4.

HINT: If a megger is not available, the following simple
method of inspection provides fairy accurate results,

IG0147

[Simple method]

e Quickly race the engine to 4,000 rpm five times.
¢ lUsing SST, remove the spark plug.

SST 09155-16100

1G1332

e Visually inspect the spark piugs.
if the electrode is dry . . . Qkay
If the electrode is wet . . . Proceed to step B

4. REMOVE SPARK PLUGS
Using SS8T, remove the spark plug.
557 091556-16100

130148

5. VISUALLY INSPECT SPARK PLUGS
Check the spark plug for thread or insulator damage.
If abnormal, replace the plug.

Recommended spark plugs:
ND PKZ0RS )
NGK BKRg8EPS




IGNITION SYSTEM — On-Vebhicle Inspection IG-5

6.

G052

1G1332

10.

INSPECT ELECTRODE GAP

Maximum electrode gap: 1.0 mm {0.38 in.}

If the gap is greater than maximum, replaée the plug.
Correct electrode gap of new plug: 0.8 mwm (0.031 )

If adjusting the gap of a new plug, bend only the base of
the ground electrode, do not touch the tip.

CLEAN SPARK PLUGS

if the electrode has traces of wet carbon, allow it to dry
and then clean with a spark plug cleaner.

Air pressure: Below 588 kPa (6 kgf/em?, 85 psi)
Duration: 20 seconds or less

HINT: If there are traces of oil, remove it with gasoline
before using the spark plug cleaner.

INSTALL SPARK PLUGS

Using SST, install and torque the spark plug.
SST 09155-16100

Torgue: 18 M-m (180 kgf-om, 13 ft-ibf)

RECONNECT HIGH-TENSION CORDS TO SPARK PLUGS

REINSTALL INTERCQOOLER
{See steps 12,13 on page TC-20)
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INSPECTION OF IGNITION COIL
1. DISCONNECT IGNITION COIL CONNECTOR

2. DISCONNECT HIGH-TENSION CORD

3. INSPECY PRIMARY COilL RESISTANCE

Using an ohmmeter, measure the resistance between
positive (+) and negative {—) terminals.

Primary coil resistance:
03 -08680at-10 - +40°C (74 — 104°F)

If the resistance is not as specified, replace the ignition
coil.

4. INSPECT SECONDARY COIL RESISTANCE

Using an chmmeter, measure the resistance between
positive {+ ) and high-tension terminals.

Secondary coil resistance:
9 — 15kl at -10 — +40°C (14 — 104°F)

If the resistance is not as specified, replace the ignition
coil.

High-Tension

G150 Terminal

5. RECONNECT HIGH-TENSION CORD
6. RECONNECT IGNITION COIL CONNECTOR



IGNTTION SYSTEM — On-Vehicle Inspection 1&-7

INSPECTION OF DISTRIBUTOR
1. DISCONNECT DISTRIBUTOR CONNECTOR

2. REMOVE DISTRIBUTOR CAP
2. REMOVE ROTOR

4. INSPECT AIR GAP
Using SST {G1 and G2 pickup) and a feeler gauge (NE
pickup}, measure the air gap between the signal rotor and
pickup coil projection.
SST 09240-00020 for G1 and G2 pickup
Alr gap: 0.2 — 0.4 mm (0.008 — 0.016 in.}

If the-air gap is not as specified, replace the distributor
housing assembly.

ME Pickup

Feeler Gauge
IG1328

G1 and G2 Pickup

61330

5. [INSPECT SIGNAL GENERATOR (PICKUP COIL) RESIS-
TANCE

Using an ohmmeter, measure the resistance between ter-
minals.

Pickup coll resistance (-10 — +40°C {14 — 104°F}}
GitoG © 125 — 180 0
G2it0G © 125 — 190 0
NEto G © 155 — 2400

If the resistance is not as specified, replace the distribu-
tor housing assembly.

G133

6. BEINSTALL ROTOR
7. REINSTALL DISTRIBUTOR CAP
8. RECONNECT DISTRIBUTOR CONNECTOR

IGNITER
{See procedure Spark Test on page 1G-2}
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SERVICE SPECIFICATIONS — Engine Mechanical

EMGINE MECHANICAL

Specifications

Engine tune-up Drive belt

Dry fill

Drain and refil

Deflection (Alternator}

Engine off capacity

w/ A/C New belt
Used belt
w/io A/C New beit
Used belt
Tension {Alternator) (Reference)
w/ A/C New belt
Used helt
wio A/C New belt
Used belt

Engine coolant capacity {w/ Heater)

w/ Oil filter change

w/o Qil filter change

Engine oil AP! grade
Battery specific gravity

S — 11 mm

13 — 16 mm
11 — 14 mm
12 — 18 mm
70 — 80 kg
30 — 45 kg
47 — 72 kg
38 — b2 kg
6.0 liters

3.9 liters

3.6 liters

4.3 liters

0.36 — 0.43 in.

0.51 — 0.63in.

0.43 — 0.b5in.

0.47 — 0.71 in.
6.3US gts 5.3 imp.gts
4.1 US qts 3.4 imp.qgts
3.8 US gts 3.2 lmp.qgts
4.5 US gts 3.8 Imp.qgts

SD, SE or better

1.25 — 1.27

{when fully charged at 20°C (88°F}}

vacuum

High-tension cord resistance Limit 25 k2 per cord
Spark piug
Conventional type
Type ND K20R-U
NGK BKRGEY A
Air gap 0.8 mm 0.031 in.
Platinum tipped type {Reference)
Type ND PK20R8
NGK BKRBEPS
Air gap 0.8 mm 0.031 in.
Valve clearance intake 0.15 — 0.25 mm 0.006 — 0.010 in.
Exhaust 0.28 — 0.38 mm 0.011 — 0.015 in.
Ignition timing 10° BTDC @ idle
(w/ Terminals TE1 and E1 connected)
Firing order 1—3—-4-2
ldle speed 800 £ 50 rpm
idle CO w/ TWC 0 — 0.5%
concentration wio TWC 1.0 + 0.5%
intake at ldle speed 60 kPa (450 mmkg, 17.7 in.Hg)
manifoid




SERVICE SPECIFICATIONS — Engine Mechanical

A-3

Specifications {Cont’'d}

Compression

at 250 rpm STD

1,128 kPa {11.5 kgf/cmz, 164 psi) or more

pressure Limit 883 kPa (9.0 kgf/em?, 128 psi)
Difference of pressure between each 98 kPa (1.0 kgf/cmz, 14 psi} or less
cylinder
Timing belt Protrusion 8.5 — 9.8 mm 0.335 — 0.374in.
tensioner
Cylinder head Warpage Cylinder block side Limit 0.20 mm 0.0079 in.
intake manifold side Limit 0.20 mm 0.0078 in.
Exhaust manifold side
Limit 0.30 mm 0.0118 in.
Valve seat  Refacing angle 30°, 450, 75°
Contacting angle 45°
Contacting width 1.0 — 1.4 mm 0.038 — 0.065 in.
Valve guide Inside diameter 8.000 — 6.018 mm 0.2362 — 0.2369in.
bushing Outside diameter {for repair part)
STD 11.030 — 11.041 mm  0.4343 — 0.4347 in.
0/5 0.05 11.080 — 11.081 mm 0.4382 — 0.4367 in.
Valve Valve overall length STD intake 100.50 mm 3.9567 in.
Exhaust 899.55 mm 3.9193 in.
Limit Intake 99.80 mm 3.9291 in,
Exhaust 98.85 mm 3.8917 in.
Valve face angle 44.5¢°
Stem diameter intake 5.960 — 5.8975 mm 0.2346 — 0.2352 in.
Exhaust 5.955 — 5.970 mm 0.2344 — 0.2350 in.
Stem oil clearance STD intake 0.025 — 0.058 mm 0.0010 — 0.0023 in.
Exhaust 0.030 — 0.063 mm 0.0012 — 0.0025 in.
Lirnit Intake 0.08 mm 0.0031 in,
Exhaust 0.10 mm 0.0032 in.
Margin thickness STD 0.8 — 1.2 mm 0.031 — 0.047 in.
Limit 0.5 mm 0.020 in.
Valve spring Squareness Limit 2.0 mm 0.079 in.
Free length 44.43 mm 1.7492 in.
Installed tension at 34.4 mm (1.354 in.} | 207 — 236 N

(20.56 — 24.1 kg, 4b5.2 — B3.1 Ib)

Valve fifter Lifter diameter 27.975 — 27.986 mm  1.1014 — 11,1018 in,
Lifter bore diameter 28.000 — 28.021 mm  1.1024 — 1.1032 in.
Oil clearance STD 0.015 — 0.046 mm 0.0008 — G.0018 in.

Limit 0.07 mm 0.0028 in.

Manifold Warpage Limit 0.20 mm 0.0079 in.
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SERVICE SPECIFICATIONS — Engine Mechanical

Specifications {Cont'd)

Camshaft ' Thrust clearance STD 0.120 — 0.240 in. 0.0047 — 0.0094 in.
Limit 0.30 mm 0.0118 in. "
Journal oil clearance STD 0.025 — 0.062 mm 0.0010 — 0.0024 in.
Limit 0.08 mm 0.0031 in.
. Journal diameter 26.8959 — 28.975 mm 10614 — 1.06820 in.
Circle runout Lirnit 0.06 mm 0.0024 in.
Cam lobe height STD 41.010 — 41.110mm  1.6146 — 1.8185 in.
Limit 39.90 mm 1.5709 in.
T-VIS valve Warpage Limit 0.20 mm 0.0079 in.
Cylinder block Cylinder head surface Limit 0.05 mm 0.0020 in.
warpage
Cvlinder bore diameter
STD Mark 1 86.000 — 86.010 mm  3.3858 — 3.3862in.
Marlk 2 86.010 — 86.020 mm 3.3862 — 3.3866 in.
Mark 3 86.020 — 86.030 mm 3.3866 — 3.3870 in.
Limit 86.23 mm _3.3949 in.
Piston and Piston diameter Mark 1 85.920 — 85.930 mm  3.3827 — 3.3831 in.
piston ring Mark 2 85.930 — 85.940 mm  3.3831 — 3.3835 in.
Mark 3 85.940 — 85.950 mm  3.3835 - 3.3839 in.
Piston oil clearance
STD 0.070 — 0.080 mm 0.0028 — 0.0035 in.
Limit 0.110 mm 0.0043 in.
Piston ring groove clearance No.1 0.040 - 0.080 mm 0.0016 — 0.0031 in.
No.2 C.030 — 0.070 mm 0.0012 — 0.0028 in.
Piston ring end gap
STD w/ TWC No.1 0.330 — 0.550 mm 0.0130 — 0.0217 in.
No.2 0.450 — 0.670 mm 0.0177 — 0.0264 in.
Qil 0.200 — 0.600 mm 0.0072 — 0.0236 in.
w/o TWC No.1 0.330 — 0.550 mm 0.0130 — 0.0217 in.
No.2 0.200 — 0.420 mm 0.0079 — 0.0165 in.
Qil 0.300 — 1.000 mm 0.0118 — 0.0384 in.
Limit w/ TWC No.1 0.85 mm 0.0335 in.
No.2 0.97 mm 0.0382 in.
Oil 0.90 mm 0.0354 in.
w/o TWC  No.1 0.85 mm 0.0335 in.
No.2 0.72 mm 0.0283 in.
Oil 1.30 mm 0.0512 in,
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A-B

Specifications (Cont’d)

Connecting rod

STD

Limit

Thrust clearance

Connecting rod bearing center wall
thickness

STD Mark 1
Mark 2
Mark 37
Connecting rod oil clearance
5TD STD
u/s
Limit
Red bending  Limit per 100 mm (3.84 in.}
Rod twist Limit per 100 mm (3.94 in.)

Bushing inside diameter

Piston pin diameter

Piston pin oil clearance STD
Limit

0.160 — 0.312 mm
0.3 mm

1.484 — 1.488 mm
1.488 — 1.492 mm
1.482 — 1,496 mm

0.024 — 0.055 mm
0.023 - 0.069 mm
0.08 mm
0.08 mm
0.15 mm

22.008 — 22.017 mm
21.987 — 22.009 mm

0.005 — 0.011 rmum
0.05 mm

0.0063. — 0.0123 in.
0.35in.

0.0684 — 0.0586 in.
0.0586 — 0.0687 in.
0.0587 — 0.0588 in.

0.0009 — 0.0022 in.
0.0008 — 0.0027 in.
0.0031 in.
0.0020 in.
0.0059 in,
0.8663 — 0.8668 in.
0.8660 — (0.8665 in,
0.0002 — 0.0004 in.
0.0020 in.

Crankshaft

STD
, Limit
Thrust washer thickness STD

Thrust clearance

Main journal oil clearance
STD  No.3 STD
u/s 0.25
Qthers
U/s 0.25
, Limnit
Main journal diameter STD
us
Main bearing center wall thickness
STD  No.3 Marlk 1
Mark 2
Mark 3
Mark 4
Mark 5
fvtark 1
Mark 2
Mark 3
Mark 4
Mark b
Crank pin diameter STD
usms
Limit

STD  Others

Circle runout
Main journal taper and out-of round
Limit

Crank pin taper and out-of-round

0.020 — 0.220 mm
0.30 mm
2.440 — 2.490 mm

0.025 — 0.044 mm
0.021 — G.081 mm
0.015 — 0.034 mm
0.029 — 0.069 mm
0.08 mm

54,988 — 55.003 mm
54.745 — 54.755 mm

1.992 — 1.885 mm
1.995 — 1.998 mm
1.998 — 2.001 mm
2.001 — 2.004 mm
2.004 — 2.007 mm
1.897 — 2.000 mm
2.000 — 2.003 mm
2.003 — 2.006 mm
2.006 — 2.00% mm
2.009 — 2.012 mm

47.985 — 48.000 mm
47.745 — 47.755 mm

0.08 mm

0.02 mm

0.0008 — 0.0087 in.
0.0118 in.
0.0961 — 0.0880 in.

0.0010 - 0.0017 in.
0.0008 — 0.0024 in.
0.0006 — 0.0013 in.
0.0011 - 0.0027 in.
0.0031 in,

2.1653 — 2.1655 in.
2.1653 - 2.1657 in,

0.0784 — 0.0785 in.
0.0785 — 0.0787 in.
0.0787 — 0.0788 in.
0.0788 — 0.0788 in.
0.0788 — 0.0790 in.
0.0786 — 0.0787 in.
0.0787 — 0.0788 in.
0.0788 — 0.0780 in.
0.0780 — 0.07921 in.
0.0791 — 0.0782 in,
1.8882 -~ 1.8898 in.
1.8797 — 1.8801 in.
0.0024 in.

0.0008 in.
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Torque Specifications

Part tightened N-m kgf-cm ft1bf

Oil pump pulley % Oil pump drive shaft 35 355 28
No.2 idler pulley x Cylinder block 43 440 32
No.1 idler puliey bracket x Cylinder head 43 440 32
Crankshaft pulley x Crankshaft 108 1,100 80
Camshaft timing pulley x Camshaft 59 600 43

For SST 41 420 30
Timing beht tensioner x Cylinder head 21 210 15
RH engine mounting bracket X Cylinder block . 52 530 38
Cylinder head »x Cylinder block 1st 439 500 36

2nd Turn 80°
Camshaft bearing cap x Cylinder head 19 190 14
No.3 timing belt cover X Cylinder head 2.5 25 21 in.-lbf
Cylinder head cover x Cylinder head 18 180 13
RH rear engine hanger x Cyiiider head 19 195 14
Intake manifold x Cylinder head 19 i85 14
Intake manifold stay x Intake manifold 25 260 15
Intake manifold stay x Cylinder block 25 260 19
Water by-pass pipe X Water pump cover 7.8 BO 69 in.-ibf
Water outlet X Cylinder head 39 400 29
EGR valve x Intake manifold 19 1856 14
EGR pipe x Cylinder head 26 260 19
LH engine hanger x Cylinder head 12 mm head boit 13 130 9

14 mm head bolt 19 1956 14
Exhaust manifold x Cylinder head 52 530 38
Catalytic converter X Turbine outlet etbow 28 300 22
Catalytic converter stay x Catalytic converter 59 600 43
No.1 ahlernator bracket x Cylinder head 39 400 29
Alternator X No.1 alternator bracket 12 mm head holt 18 195 14

14 mm head bolt 52 530 38
No.Z alternator bracket x No.1 alternator bracket 39 400 29
No.2 alternator bracket x Turbine outlet eltbow 43 440 32
Main bearing cap x Cylinder block 58 600 43
Connecting rod cap x Connecting rod 67 680 49
Rear oil seal retainer x Cylinder block 9.3 95 82 in.-ibf
Knock sensor x Cylinder head 44 450 33
PS pump bracket x Cylinder block 43 440 32
Rear end plate x Cylinder block: 9.3 gh 82 in.-bf
Flywheel x Crankshaft 108 1,100 80




SERVICE SPECIFICATIONS — Turbocharger System

TURBOCHARGER SYSTEM

Specifications

Turbocharger Turbocharging pressure

Impeller wheel axial play
Impeller wheel radial play

Intercooler filler cap opening pressure

53 — 81 kPa

{0.54 — 0.83 kgf/ecm?, 7.8 — 11.8 psi}
0.13 mm (0.0051 in.} or less

0.18 mm (0.0071 in.) or less

3Tb 74 — 103 kPa
{0.75 — 1.05 kgf/cm?, 10.7 — 14.9 psi)
Limit 59 kPa (0.6 kgf/cm?®, 85 psi}
Intercooler water pump amperage 1.5 — 2.1 A
Torque Specifications
Part tightened I\!-lm kgf-cm fi-lbf

Turbine outiet eibow x Turbocharger 64 650 47
Side bearing housing plate x Turbocharger 11 120
Turbo water pipe X Turbocharger 11 120 g
Turbocharger x Exhaust manifold 64 650 47
Oil pipe % Turbocharger 17 175 13
Oil pipe x Cylinder block {Union bolt) 51 525 38
Turbocharger stay X Turbocharger 69 705 51
Turbocharger stay x Cylinder block 59 800 43
Oxygen sensor X Turbine outiet elbow 44 450 33
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EFl SYSTEM

Specifications
Fusel pressure Fuel pressure at No vacuum 226 — 285 kPa
regulator (2.3 — 2.7 kgflem?, 33 — 38 psi)
Cold start Resistance 2 - 4Q
injector Fuel leakage One drop or less per minute
Injector Resistance 2 — 40 ”

Injection volume
Difference between each cylinder
Fuel leakage

101 — 114 ce (6.2 — 7.0 cu in.) per 15 sec.
5 ce (0.3 cu in.) or less
One drop or less per minute

Throttle body

Throttle body fully closed angle

60

pressure VSV

Throttle Clearance between . .
Between terminals Resistance
position sensor stop screw and lever
0 mm 0in. VTA — E2 0.2 — 0.8k
0.50 mm 0.020 in. DL — E2 2.3 kQ or less
0.70 mm 0.028 in. DL — E2 Infinity
Throttle vaive fully opened position VTA — EZ 3.3 — 10 k2
— VC — E2 3 - 7k
ISC valve Resistance +B — RSC or RSO 19.3 — 22.3Q
Cold start Resistance STA -— STJ below 10°C (BO°F) | 30 — 50 1Q
injector time above 25°C {77°F) | 70 — 90 Q )
switch STA — Ground 30 — 800
Air flow meter Resistance VS — E2 200 — 600 &
{Measuring plate fully closed)
20 — 1,000 Q
{Measuring plate fully open)
vC — E2 200 — 400 0
FC — E1 Infinity
{Measuring plate fully closed)
Zero
{Others}
THA — E2  at — 20°C {(-4°F) 10 — 20 k(2
at 0°C (32°F) 4 — 7 kQ
at 20°C {68°F) 2 — 3k0
at 40°C {(104°F) 0.8 — 1.3 kD
at 60°C {140°F) 0.4 — 0.7 k&2
Fuel pump Resistance Approx. 0.73 Q
resistor
Solencid Resistance +B — No.10, No.20, No.30 or 4 —-640
resistor No.40
Water temp. Resistance at —20°C (—4°F} 10 — 20 kQ
sensor at 0°C (32°F) 4 — 7 kG
at 20°C (B8°F} 2 — 7k
at 40°C (104°F) 0.8 - 1.3k
at 60°C (140°F) 0.4 — 0.7 k@
at 80°C (176°F) 0.2 — 0.4 k2
Oxygen sensor Heater coil resistance 51— 6310
T-VIS VSV Resistance 33 - 39Q
EGR VSV Resistance 33 —~ 398
Turbocharging Resistance 24 — 30Q

Fuel cut rpm

w/ Vehicle speed O km/h and coolant temp. 80°C {176°F)

2,000 rpm
1,600 rpm

Fuel cut rpm
Fuel return rpm
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Specifications (Cont'd}

ECU (cont'd)} Resistance
Terminals Condition STD resistance (@)
DL — E2 Throttle valve open infinity
Throttle valve fully closed 2,300 or less
VTA — E2 Throttie valve fully open 3,500 — 10,000
Throttle valve fully closed 200 — 800
VC - E2 — 200 — 400
VS — E2 Measuring plate fully closed 200 — 800
Measuring plate fully open 20 — 1,200
THA — E2 Intake air temp. 20°C {68°F) 2,000 — 3,000
THW — E2 Coolant temp. 80°C (176°F) 200 — 400
G — G & | Cold 125 — 180
G2
NE -G & | Cold 165 — 240
ggg ;f‘; - 19.3 - 22.3
Torque Specifications
Part tightened N-m kgf-cm fi-lbf
Fuel line Union bolt type 29 300 22
Flare nut type 38 385 28
Fuel pump x Fuel tank 2.9 30 26 in.-ibf
Fuel inlet pipe x Fuel tank 2.9 30 26 in.:bf
Cold start injector X Intake manifold {Air intake chamber) 598 60 52 in.-lbf
Cold start injector pipe x Cold start injector 18 180 13
Cold start injector pipe x Delivery pipe 18 180 13
Fuel pressure regulator x Delivery pipe 29 300 22
Delivery pipe X Cylinder head 18 185 14
Fuel inlet hose X Delivery pipe 29 300 22
Throttle body x Intake manifold {Air intake chamber) 18 185 14
Ajr connector stay X Throttle body 19 195 14
Air connector stay X Cylinder head 7.8 80 B89 in.-Ibf
Air connector % Throttle body 18 195 14
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Specifications (Cont’d)

ECU

HINT:

¢ Perform ail voitage and resistance measurements with the ECU connected.

® Verity that the battery voltage is 11 V or above with the ignition switch is ON..

Voltage o
Terminals Condition L STD vo!tage(\f} B
+B
B -7 IG SW ON 10 — 14
BATT — E1 — 10 — 14

iDL — E2 Throttle valve open 4 — 6
Throttle valve fully closed 0.1 - 1.0
VTA — E2
Throttle valve open 4 —5
IG SW ON
vVC — E2 — 4 — 6
Measuring plate fully closed 3.7 — 4.3
Measuring plate fully open 0.2 - 05
VS - E2 gp Y op
ldling 2.3 — 3.8
3,000 rpm 1.0 - 2.0
No.1
No.2 EO1
No.3 ~ EO2 iG SW ON 10 — 14
No.4
THA — E2 Intake air termp. 20°C (G8°F) 1 -3
G SW ON
THW — E2 Coolant temp. 80°C (176°F} 0.1 - 1.0
STA — E1 Cranking 6 — 14
IGT — E Cranking or idling 0.7 -1.0
RSC , .
RSO E1l IG SW ON Engine ECU connectors disconnected 8 — 14
W o— E1 No Froubie (_"CHECK engine warning light off) and 10 — 14
engine running
PIM — E2 IG SW ON 25— 45
*1ACT — E1 Air conditioning ON g - 14
2 IG SW ON Throttle valve fully closed 2.0 or less
*ST-VIS — E1
Throtile vaive open 10 — 14
3 idling 2.0 or less
*T-VIS — E1
4,200 rpm or motre 10 — 14
Check connector T — E1 not connected 10 — 14
T — E1 iG SW ON
Check connector T — ET connected 1 or less
WIN — E1 iG SW ON 0-—-3
idling {(More than 30 second) 0-3
INT — ET
kdling [:> Throtile valve open 10 — 14
*Tw/ A/C  *?w/ Regular Unleaded Gasoline *3w/ Premium Unleaded Gasoline




SERVICE SPECIFICATIONS — Cooling System, Lubrication System A1
COOLING SYSTEM
Specifications
Engine coolant capacity See page A-2
Raqiator cap Relief vaive opening pressure STh 73.5 — 103 kPa
(0.75 — 1.05 kgf/om?, 10.8 — 14.9 psi)
Limit 59 kPa 0.6 kgf/em? 8.5 psi
Thermostat Vaive opening temperature 80 — B4°C 176 — 183°F
Valve lift at 95°C (203°F} 8 mm {0.31 in.) or more
Torque Specifications
Part tightened N-m kgf-om fe-ibf
Engine coolant x Drain plug 13 130 8
Water pump X Water pump cover 9.3 95 82 in.bf
Water pump x Cylinder block 9.3 95 82 in.-Ibf
Water by-pass pipe X Water pump 9.3 9b 82 in.-lbf
Water inlet x Water pump 8.8 90 78 in.lbf
LUBRICATION SYSTEM
Specifications
Engine oil capacity See page A-2

at idling 29 kPa (0.3 kgf/cm?, 4.3 psi) or more
at 3,000 rpm 245 — 480 kPa
{2.5 — 5.0 kgf/cm?, 36 — 71 psil
Gil pump Body clearance STD 0.10 — 0.16 mm 0.0032 — 0.0063 in.
, Limit 0.20 mm 0.0079 in.
Ti;; clearance STD 0.04 — 0.16 mm 0.0016 — 0.0063 in.
Limit 0.20 mm 0.0079 in.
Torque Specifications
Part tightened N-m kgfem ft-ibf
Engine oil drain plug 25 250 18
Oil pump body cover x Oil pump body 8.8 80 78 in.ihf
Oil pump x Cylinder block 7.8 80 69 in.-lbf
Oil strainer x Cylinder block 5.4 55 48 in.-ibf
Oi strainer x Gil pump 5.4 bb 48 in.-bf
Qil pan x Cylinder block 5.4 55 48 in.-Ibf
Qii pan x Oil pump 5.4 55 48 in.-lbf
Stiffener plate X Cyiinder block 37 380 27
Oif cooler » Oil cooler bracket 78 800 58
il cooler bracket x Cylinder block 7.8 80 89 in.-lbi
Oil nozzle x Cylinder block 8.1 g3 81 in.-lbf
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SERVICE SPECIFICATIONS — Ignition System, Starting System, Charging System

IGNITION SYSTEM

No-load characteristic Current
rpm
Brush length STD
Limit
Commutator
Outer diameter STD
Limnit
Undercut depth STD
Limit
Circle runout Limit
Spring installed load STD

90 Aorlessat 11.5V

3,000 rpm or more
13.5 mm '
8.5 mm

30 mm

29 mm
0.6 mm
0.2 mm
0.05 mm
17 — 24 N

Firing order 1—-3—-4-2
Spark plug See page A-2
High-tension Resistance 25 k&2 per cord
cord
Ignition coil Primary co# resistance 0.3 —-068
- Secondary coit resistance 9.0 - 15.0kQ
Distributor Alr gap 0.2 — 0.4 mm 0.008 -~ 0.016 in.
Signal generator (pickup coil} resistance
GlioG & 125 — 1800
G2t0G o 125 — 18010
NEtoG & 155 — 2400
STARTING SYSTEM
Starter Rated voltage and output power 12V 1.0 kW

0.531 in.
0.335in.

1.18 in.
1.14 in.
0.024 in.
0.008 in.
0.0020C in.

{1.78 — 2.41 kg, 3.9 — 5.3 Ib)

CHARGING SYSTEM

Drive belt tension See page A-2
Battery specific gravity When fully charged at 20°C (88°F) 1.25 — 1.27
Alternator Rated output 12V — 70 A
Rotar coil resistance 2.8 —3.00
Slip ring diameter STD 14.2 — 14.4 mm 0.558 — 0.5867 in.
Limit 12.8 mm 0.504 in.
Brush exposed length STD 10.5 mm 0.413 in.
Limit 1.5 mm 0.058 in.
Alternator Regulating voitage at 25°C (77°F) 13.8 — 161V
regulator {IC) at 115°C (239°F) | 13.5 — 14.3V
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STANDARD BOLT TORQUE SPECIFICATIONS

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTH

Mark Class Miark Class
Hexagon 4 4T Stud bolt
head bolt & -
Boit 6 8T
head No. 7 T No mark
4 -
8— 8T _
L2 a7 4T
10— 107
11— T
© No mark AT
Hexagon
flange bolt
w/ washer No mark 47 Grooved
hexagon bolt g
:_g; 687
Hexagon g
head bolt Two ==
protruding 5T >
lines g
Hexagon
flange bolt Two
w/ washer protruding 6T Welded bolt
lines
hexagon bolt
Hexagon
head bolt Three
protruding 7T
lines 4T
Hexagon
head bolt Four
protruding 8T
lines




STANDARD BOLT TORQUE SPECIFICATIONS

SPECIFIED TORQUE FOR STANDARD BOLTS

Diameter Pitchl Specified torque
Ciass mm — Hexagon head bolt Hexagon flange bolt
M-m kof-cm fe-ibf N-m kgf-cm ft-Ibf
6 1 5 55 48 in..1bf 6 60 52 in.-bf
8 1.25 12.5 130 8 14 145 10
10 1.25 26 260 18 29 290 21
4T
12 1.26 47 480 35 53 540 39
14 1.5 74 760 115 84 850 61
18 1.5 115 1,150 83 - - -
6 1 6.5 65 58 in.-lbf 7.5 75 65 in.-lbf
8 1.256 15.5 160 12 17.5 175 13
5T 10 1.25 32 330 24 36 360 26
12 1.25 59 800 43 ‘ 85 870 48
14 1.5 g1 830 . &7 100 1,080 76
16 1.5 140 1,400 101 - - -
6 1 8 80 89 in.-1bf g a0 78 in.-bf
8 1.25 19 185 14 21 210 15
ot 10 1.25 39 400 29 ‘ 44 440 32
12 1.25 71 730 53 80 810 59
14 1.5 110 1,100 80 125 1,250 90
16 1.5 170 1,750 127 — —
6 i 10.5 110 8 12 120 9
8 1.26 25 260 19 28 290 21
- 10 1.25 52 530 38 58 590 43
12 1.25 95 870 70 105 1,050 76
14 1.5 145 1,500 108 166 1,700 123
16 1.5 230 2,300 166 — — —
8 1.25 29 300 22 33 330 24
87 10 1.25 61 620 45 68 690 50
12 1.25 110 1,100 80 120 1,250 80
8 1.25 34 340 2h 37 380 27
8T 10 1.25 70 710 51 78 790 57
12 1.25 125 1,300 94 140 1,450 105
8 1.2 38 390 28 42 430 31
107 10 1.2b 78 80O 58 88 890 64
12 1.25 140 1,450 105 155 1,600 118
8 1.25 42 430 31 47 480 35
117 10 1.25 B7 830 64 97 990 72
12 1.258 156 1,800 116 175 1,800 130
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SST AND SSM

8ST (SPECIAL SERVICE TOOLS) .......

SSM (SPECIAL SERVICE MATERIALS)

.......................

......................




c-2 . S8T AND 88M — SST (Special Service Tools), SSM (Special Service Materials)

SST (SPECIAL SERVICE TOOLS]

Section

Part Name EM|TC| F [LUIG |STCH Note

Fart No.
liustration \

N
FEH 0915518100 | Spark Plug Wrench @
O ‘

032156-98020 | Sek Tension Gauge &
' (-;:f:‘jﬁ Belt Tension Gauge
@.,&;'4 09216-00638 | ... &

o Valve Clearance
0924555020 | 15 S #

R Di 15 Cheack
% 09843-18020 | wirmg ® @

Turbocharéer P
Pressure Gauge

08992-00241

J SSM (SPECIAL SERVICE MATERIALS)

Part Name Part No. Sec. Use etc.

Seal packing or equivalent 08826-00080 EM Cvylinder head cover
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