TROUBLE DIAGNOSES
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SEF185K

Diagnostic Procedure 22 (Cont’d)

®

l

CHECK VOLTAGE BETWEEN E.C.U.

AND GROUND.

1) Check voltage between E.C.U. termi-

nal @ and ground.
Voltage: Battery voltage

N.G.

HE HE

0K,

¥

Check the following.

& Harness connectors
@,

» 10A fuse

e Harness continuity
between E.C.U. and fus-
ible link

If N.G., repair hamess or

connectors.

CHECK COMPONENT
(E.C.C.5. relay).

Refer to “Electrical Components

Inspection'.
(See page EF & EC-155.)

QLK.

h 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness

conneclor.

EF & EC-101

FWW—‘_T_H“_:IW % CHECK GROUND CIRCUIT. N-G.| Check the following.
P 1) Check harmess continuity between e Hamess connectors
E.C.U. terminals (@, @ and engine (&)
ground. e Harness continuity
Continuity should exist. between E.C.U. and
@ i DK engine ground
e " It N.G., repair harness or
MEFS724 connectors.
[Cosar_[o] coweeston | m &“; CHECK OUTPUT SIGNAL CIRCUIT. | N-G.| Check the following.
8 = 1) Check harness continuity between | » Harmess connectors
E.C.U. terminal (¥ and terminal (2). Ces)
Continuity should exist. e Harness continuity
oK between E.C.U. and
s E.C.C.5. relay
If N.G., repair harness or
connectors.
SEF188K v
CHECK INPUT SIGNAL CIRCUIT. N.G.| check the following.
1) Turn ignition switch “ON". "| ® Harness connectors
2) Check voltage between E.C.U. termi- :
nal (@ and ground. e Harmess continuity
Voltage: Battery voltage between E.C.U. and
oK ignition switch
B If N.G., repair harness or
connectors,
¥
N.G

Replace E.C.C.5. relay.




TROUBLE DIAGNOSES

Diagnostic Procedure 23
CRANK ANGLE SENSOR (Code No. 11)
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Harness layout
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TROUBLE DIAGNOSES

CIFEE

=

“

Diagnostic Procedure 23 (Cont’'d)

INSPECTION START

MEFOTAC

€
L V] v
o CHECK POWER SUPPLY. N-G.[ Gheck the following,
1) Disconnect crank angle sensor har- s Harness conneclors
ness connector, STE W
2) Turn ignition switch “"ON". @ Harness connectors
@ @ 3) Check vollage between terminal (b) (3) , (=)
= and ground. e Hamess connectors
MEF0726 Voltage: Battery voltage (=3 , )
e Hamess continuity
oK between crank angle
et sensor and E.C.C.5,
> HE
If N.G., repair hamess or
@ connectors.
E ¥
CHECK GROUND CIRCUIT. N-G.[" Check the following.
1) Turn ignition switch “"OFF". # Harness connectors
@ 2) Check hamess conlinuity between E18).,
=+ terminal and engine ground, e Harness continuity
R Continuity should exist. between crank angle
sensor and engine
E O.K. ground
#MONITOR #NO FAIL [] If N.G., repair harness ar
connectors.
CASRFM (REF) B7Srpm
¥
CHECK INPUT SIGNAL CIRCUIT. NG| Check the following.
1) Reconnect crank angle sen- e Harness conneclars
sor harness connector. (e33)
2) Start engine. e Harness connectors
3) Read crank angle sensor sig- , B0
I RECORD | nals in “DATA MONITOR" e Harness continuity
mode with CONSULT. between crank angle
SEF317L rpm: BOO - 50 sensor and E.C.U.
OR If N.G., repair harness or
C] > b & 1) Disconnect E.C.U. harness connectors.
&j] ﬂ connector,
. 2} Check harness continuity
TAMNIT |5 COBECTOR between terminal (¢) and
22030, 31080 E.C.U. terminals 31,
{1° signal), terminal and
@ E.C.U. terminals @, &0
5] (180" signal).
@ @ Continuity should exist.
" O.K.
B r
N.G

CHECK COMPONENT

(Crank angle sensor).

Refer to “Electrical Components
Inspection”,

(See page EF & EC-155.)

0K

L 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hameass
conneclor.

EF & EC-103

Replace crank angle sen-
s0r.




TROUBLE DIAGNOSES

Diagnostic Procedure 23 (Cont'd)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Erase the seli-diagnosis memory.

¥

Perform test drive.

Y
Periorm seli-diagnosis again. N.G.| Recheck E.C.U. pin ter-
minals for damage or the
connection of E.C.L. har-
ness connector,

4

OLK.

INSPECTION END

EF & EC-104



TROUBLE DIAGNOSES

AIR FLOW METER (Code No. 12)

Diagnostic Procedure 24
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TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont’d)

INSPECTION START

IC CANIT (o] coecTon |

17

He

MEFST44
YT MONITOR  YYNO FAIL []
AIR FLOW MTR 148V
[ RECORD ]
SEF824K
C
|_u-1.|~|rr "]W

@
€

MEF3754

N

CHECK POWER SUPPLY. N.G.| Check the following.

1) Disconnect air flow meter harmess "| ® Harness connectors
connectar, (=)

2) Turn ignition swilch “ON". e Hamess connectors

3) Check voltage between terminal (b) (w3 , {R.H.D.
and ground. madels)

Voltage: Battery voltage e Hamess continuity
i between air flow mater
and E.C.C.5. relay
It N.G., repair hamess or
connectors.
8] ¥

CHECK GROUND CIRCUIT. N.G.| check the following.

1) Turn ignition swilch “"OFF", e Harmess connectors

2) Disconnect E.C.U. hamess connec- (3, (R.H.D.
tor. models)

3) Check harness continuity between e Harness continuity
terminal (¢) and E.C.U. terminal G9. between air flow meter
Continuity should exist. and E.C.U.

oK It N.G., repair harness or
connectars.
C| ¥

CHECK INPUT SIGNAL CIRCUIT. Nf"; Check the following.

1) Reconnect air flow meter har- " | ® Hamess connectors

ness connector and E.C.U. @ g (R.H.D.

harness conneclor, models)
2) Start engine and warm it up e Hamess continuity
sufficiantly. between air flow meter
3) Read air flow meter signal in and E.C.L.
“DATA MONITOR" mode with If M.G., repair harmess or
CONSLULT. connectors.
Voltage: 1.3 - 1.7V (At idle)
OR
1) Check harmess continuity
@ between terminal (d) and
E.C.U. terminal (18,
Continuity should exist.
O.K.
L
N.G.

CHECK COMPONENT

(Air flow meter).

Refer to “Electrical Components
Inspection".

(See page EF & EC-155)

0K

k 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector,

EF & EC-106

Replace air flow meter.




TROUBLE DIAGNOSES

Diagnostic Procedure 24 (Cont'd)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

L i

Erase the seli-diagnosis memory.

Perform test drive.

Perform self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
minals for damage or the
connection of E.C.U. har-
ness connector.

L J

O.K.

¥

INSPECTION END

EF & EC-107



TROUBLE DIAGNOSES

Diagnostic Procedure 25
ENGINE TEMPERATURE SENSOR (Code No. 13)

18—L7 0R

5 M. Jd;
Refer to last page
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TROUBLE DIAGNOSES

Diagnostic Procedure 25 (Cont’d)

INSPECTION START

TIMONTOR  Teno FalL [
ENG TEMP SEN 85eC
| RECORD |
SEFRZ5K
OIECOMNEST
el
MEF754C
[E DESCONMEST
=
| Q
==
= MEFTS5C

CHECK POWER SUPPLY. N.G.| Check the following.
1) Start engine and warm it up " | ® Harness connectors
sufficiently. o3 . Go)

2) Select engine temperature e Harness continuity
sensor signal in “DATA MONI- between E.C.U. and
TOR" mode with CONSULT. engine temperature

3) Stop engine SENSOor,

4) When restarting engine make If M.G., repair harness or
sure that CONSULT indicates connectors.
“ENG.TEMP SEN" is 50*C
{122°F) or more.

DR
@ 1) Disconnect engine tempera-
ture sensor harness connec-
tor.

2) Turn ignition switch “ON".

3) Check voltage between termi-
nal (b) and ground.

Voltage: Approximately 5V
O.K.
E
Y
CHECK GROUND CIRCUIT. N.G.| Check the following.
1} Turn ignition switch “"OFF". | ® Harness connectors
2) Check harness continuity between (a3, (=)
terminal and engine ground. e Harness continuity
Continuity should exist. between E.C.U. and
oK engine temperature
Sensar.
If N.G., repair harmess or
connectors,
N.G

CHECK COMPONENT

(Engine lemperature sensor).
Refer to “Electrical Components
Inspection”.

(See page EF & EC-155.)

‘| Replace engine tempera-

O.K.

k4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
connector.

EF & EC-109

ture sensaor.




TROUBLE DIAGNOSES [SR]

Diagnostic Procedure 25 (Cont'd)
Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Y

Erase the seli-diagnosis memory.

Perform test drive.

Perform self-diagnosis again. N-G_' Recheck E.C.U. pin ter-
oK " | minals for damage or the
ek connection of E.C.U. har-

ness connector.

Y

INSPECTION END

EF & EC-110



TROUBLE DIAGNOSES

Diagnostic Procedure 26

IGNITION SIGNAL (Code No. 21)
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TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)

Harness layout
A.H.D. maﬁals{:; FIL |

e
///I.'r [JECU. harness m‘_ﬁ_‘l?at_tﬂl‘:'q:j‘_/! Mﬁ:::?mmcmr

[l

Power transistor
../ harness connector

; ] MEF733C] MEF7380C

EF & EC-112



TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)

INSPECTION START

HE
o loowesran]

1

(3]

@ L.

L 4

-

(8l

SEF30e

1) Check harness continuity between
terminal (g) and E.C.U. terminal (1).
Continuity should exist,

0.k

®
EF & EC-113

L 4
CHECK POWER SUPPLY. N.G.| Check the following.
1) Disconnect ignition coil harness con- "| ® Harness connectors
nector, 'E:/ @
2) Turn ignition switch “ON", e Hamess connectors
3) Check voltage between terminal . (R.H.D. mod-
and ground. els)
SEF305. 'gl'u“_ag.u: Battw WMF e Hamess ﬂﬂn“ﬂuih’
between ignition coil and
T g — ww— O.K. ignition switch
4€) e He) 1t N.G., ropai haess or
— connectors,
B— ot |
CHECK GROUND CIRCUIT, N.G.| Check the following.
1} Turn ignition switch “OFF". "| & Harness connectors
@ ) 2) Disconnect resistor harness connec- . B3 (RH.D.
- tor. models)
3) Disconnect power transistor harmess e Hamess connectors
MEFOTSC conneclor. '
] 4) Check hamess continuity e Hamess continuity
C between terminal (B) and termi- belween power transis-
i S &) nals (), (I): tor and engine ground
S Continuity should exist. e Harness continuity
5) Check harness continuity between ignition coil
@ between terminal (h) and engine and power transistor
ground. e Hamess continuity
- Continuity should exist. between ignilion coil
oK and resistor
i If N.G., repair harmess or
= connector.
SEF307.
;
m e bz CHECK INPUT SIGNAL CIRCUIT. N-G_; Check the following.
E @ E} 1) Disconnect E.C.U. hamess connec- | ® Harness connectors
— tor. , 1) (RH.D.
EANETE[D) COMMEETOR 2) Check harness continuity between models)
r terminal (d) and E.C.U. terminal (3). e Hamess continuity
Caontinuity should exist. between resislor and
Bl E.C.U.
O.K. :
: It N.G., repair hamess or
- cannector.
MEFOTEC 2 il
CHECK OUTPUT SIGNAL CIRCUIT. | N-G| Check the following.

e Harness connectors
{ @ {R.H.D.
models)

e Hamess continuity
between power transis-
tor and E.C.U.

If N.G., repair harness or

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 26 (Cont’d)
@

l

CHECK COMPOMNENTS N-G; Replace malfunctioning
{lgnition coil, resistor and power tran- "| component(s).

sistor).

Refer to “Electrical Components
Inspection’.

{See page EF & EC-155.)

O.K

Check E.C.U. pin terminals for damage
or the connection of E.C.U, hamess
connector,

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

¥

Erase the self-diagnosis memory.

Y

Perform test drive.

Perform seli-diagnosis again. N.G.| Recheck E.C.U. pin ter-
5K minals for damage or the
connection of E.C.U. har-
ness connector.

¥

INSFECTION END

EF & EC-114



TROUBLE DIAGNOSES

Diagnostic Procedure 27

DETONATION SENSOR (Code No. 34)
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TROUBLE DIAGNOSES

MEFOTTC

Diagnostic Procedure 27 (Cont’d)

INSPECTION START

MEFD7BC

5
CHECK INPUT SIGNAL CIRGUIT-I. N.G.| Check the following.
1) Disconnect E.C.U. hamess connec- " | ® Harness connectors
tor and detonation sensor sub-har- (=)
ness connector, e Harness continuity
2) Check hamess continuity belween between E.C.U. and
terminal (b) and E.C.U. terminal &. detonation sensor sub-
Continuity should exist. harness connector
oK It N.G., repair harness or
conneclors.
¥
CHECK INPUT SIGNAL CIRCUIT-Il. | N-G.| Repair hamess or con-
1) Disconnect detonation senser har- | nectors.
ness connector,
2) Check harness continuily between
terminal (€) and terminal ().
Continuity should exist.
QK.
L
N.G

CHECHK: COMFPONENT
{Detonation sensor).

Refer to “Electrical Componants
Inspection”,

(See page EF & EC-155)

O.K.

L 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector.

EF & EC-116

Replace detonation sen-
s0r,




TROUBLE DIAGNOSES

Diagnostic Procedure 27 (Cont’d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

Y

Erase the sell-diagnosis memory,

h J

Perorm test drive.

Y
Periorm self-diagnosis again. N.G.| Recheck E.C.U. pin ter-
5K "| minals for damage or the
s connection of E.C.U. har-
ness connectar,

L 4

INSPECTION END

EF & EC-117



TROUBLE DIAGNOSES [SR]

Diagnostic Procedure 28
THROTTLE SENSOR (Code No. 43)

ECC5 THRAOTTLE
i SENSOR
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TROUBLE DIAGNOSES

(Al % T

Diagnostic Procedure 28 (Cont'd)

INSPECTION START

BEFTI4K

L_.furur : NECTO n'ﬂ FH
o lm

MEF758C

CHECK COMPONENT

{Throttle sensor).

Refer to "Electrical Components
Inspection”.

(See page EF & EC-155.)

'
CHECK POWER SUPPLY, N,Ci, Check the fallowing.
D O 1) Disconnect throttle sensor harness e Harness connectors
connector. ? ( CEE)
2) Turn ignition switch "ON", e Hamess conlinuity
3) Check voltage between terminal (@) between E.C.U. and
@ and engine ground. throttle sensor
= MEF7SEC Voltage: Approximately 5V If N.G., repair hamess or
connectors.
O.K.
B T, DHSCONNELT
oftis . B .,
CHECK GROUND GIRCUIT. N-G.I" Check the following.
_ 1) Turn ignition switch "OFF". e Harness conneclors
2) Check harness continuity between wia)
terminal (¢} and engine ground. arness continuity
Continuity should exist. between E.C.U. and
throttle sensor
OK. If N.G., repair hamess or
@ connectors.
=  MEFTSTC L
CHECK INPUT SIGNAL GIRCUIT, NG Gheck the following.
G 1) Reconnect throttle sensar | & Harness connectors
B THROTTLE SENSOR ckT H harness connector. Wit .,
2) Turn ignition switch “ON". o Hamess continuity
DEPRESS 3) Perform "THROTTLE SEN- between E.C.U. and
THROTTLE FULLY SOR CKT™ in "FUNCTION throttle sensar
THEN TEST" mode with CONSULT. If N.G., repair harness or
TOUCH START OR connectors.
3) Read throttle sensor output
voltage in "WORK SUP-
PORT" mode with CONSULT,
MEXT Throttle valve fl.i“'}‘ closed:
| NE |l_START | 048 < ey
MEFG24L Throttie valve fully open:
Approx. 4.0V
C] OR
B THROTTLE SeN Ao B[] 1) Disconnect E.C.U. harness
connector.
k%% ADI MONITOR ® ¥ % ¥ 2) Check harness continuity
between E.C.U. terminal (2
THROTTLE SEN 082Y and terminal ;
=== MOMITOR ====== ﬂﬂﬁﬂnuhy should exist.
CAS-RPM (REF) Orpm oK
IDLE POSITION (8] el
N.G

w :

O.K

Check E.C.U. pin terminals for damage
or the connaction of E.C.U. hamess
connector.

EF & EC-119

Replace throttle sensor.




TROUBLE DIAGNOSES

Diagnostic Procedure 28 (Cont’'d)

Perform FINAL CHECK by the following procedure after repair
is completed.

FINAL CHECK

v

Erase the seli-diagnosis memory.

L

Perform test drive.

Perform self-diagnosis again. N-G'_- Recheck E.C.U. pin ter-
oK minals for damage or the
B connection of E.C.U. har-

ness connector,

INSPECTION END

EF & EC-120



TROUBLE DIAGNOSES

Diagnostic Procedure 29
VEHICLE SPEED SENSOR (Not self-diagnostic item)
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TROUBLE DIAGNOSES

Diagnostic Procedure 29 (Cont'd)

(A

E

| iz

&
!

SEF2E1K

B cas SPEED SEN CIRCUITE
AFTER TOUCH START
DRIVE VEHICLE
AT 10km/h (Bmoh) OR

MORE WITHIN 15sec

[ next ||

START |

SEF83IL

§;:";r-.r.ir-: I TOR

|CHF

7ane FaIL [
FEED ZEM 0

Pk

SEF58TI

i C/UNIT F‘]WHHEETDH[

®

]|

(2]
et I v,
=
MEFT75%C

INSPECTION START

h J

CHECK OVERALL FUMNCTION.

1) Jack up front wheels.

2) Disconnect E.C.U. hamess connec-
tor.

3) Rotate front wheel by hand.

4) Check hamess continuity between
E.C.U. terminal 32 and body
ground.

Continuity should come and go.

O.K.

MN.G.

INSPECTION END

CHECK SPEEDOMETER FUNCTION.
Make sure thal speedometer functions

properly.

N.G.

Check vehicle speed
sensor and circuit.
(Refer to EL seclion.)

O.K.

E
¥

CHECK INPUT SIGMAL CIRCUIT.
@ 1) Aeconnect E.C.U. harness
. connectar,
2) Perform "CAR SPEED SEN
CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.

MN.G.

OR
2} Read vehicle speed sensor

signal in "DATA MONITOR"
mode with CONSULT.
COMNSULT value should be
the same as the speedometer
indication.

OR

1) Turn ignition switch “OFF",

2) Disconnect combination meter
harness connector.

3) Check harmess continuity
between E.C.U. terminal @
and terminal (T).

Continuity should exist.

®

Ok,

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector.

EF & EC-122

4

Repair harmess or con-
nectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 30
START SIGNAL (Not self-diagnostic item)

FUSE BLOCK
Refer to “POVER
EUPPLY ROUTING=
in EL ‘gectlon )

up

t
@

== M = ==

BsY
FuU

ENNEHIEE - EEEER

wain ® @ Erant

hernessl compartment
harness!

Jil= PFU
l B
: A >3 A
i® [y i
CD); l? ?“IE &
i) o L
@ pllss Sge e
&S BFFTACE ORI ET
i STotT
BATTERY = ‘= FUSE 8
bdn = E
FUSIBLE LINK AND FUSE BOxX TEMITION SWITCH MEFT230
Harness layout
L.H.D. models

A.H.D. models {7 T
r// flll'r E-C.U.jharnass E:I:I:Ew:tnr ﬁ /‘%
I! o e — /

L2 5

MEF732C

EF & EC-123



TROUBLE DIAGNOSES

B START SIGNAL CKT B

1. .CLOSE THROTTLE, SHIFT
TO P CR N RANGE

2 TOUCH START AND
START ENGINE

Diagnostic Procedure 30 (Cont'd)

INSPECTION START

IMMEDIATELY
[ nvext ][ START |
SEF181L
aMONITOR =NO FaIL [ ]
START SIGNAL OFF
IDLE POSITION ON
AIR COND SIG OFF
NEUTRAL SW ON
| ECORD |
SEF384)
= COMNMELT

SEF202K

SnposRELT

m ARCORNICT ;
CIUNIT Ecufmen ] &lblc]
(P 2 [dTe]

34

(@]

@®

MEFTE0C

v
CHECK OVERALL FUNCTION. OK.|  INsPECTION END
1) Turn ignition switch "ON". ;
@ 2) Perform “START SIGNAL
CIRCUIT" in "FUNCTION
TEST" mode with CONSULT.
OR
2) Check start signal in "DATA
MONITOR" mode with CON-
SULT.
IGN “ON" OFF
IGN "START" OM
OR
@ 1) Turn ignition switch to
"START",
2) Check voltage between
E.C.U. terminal & and
ground.
Voltage:
Ignition switch “START"
Battery voltage
Except above
Approximately OV
N.G.
¥
CHECK INPUT SIGNAL CIRCUIT. N.G.| Check the following.
1) Turn ignition switch “OFF". "| » Harness connectors
2) Disconnect E.C.U. hamess connec- @ ' G:'}
® 7.5A fuse

tar and ignition switch harness con-
nector,
3) Check harness continuity between

E.C.U. terminal 3 and terminal (a).

Continuity should exist.

O.K.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector,

EF & EC-124

» Hamess continuity
batween E.C.U. and
ignition switch

If N.G., repair hamess or

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 31
EXHAUST GAS SENSOR (Not self-diagnostic item)

IGHITION SWITCH
08 or START

t
@

/3 =Je|aasa

I — ar

FUSE BLOCK
Retar 1o sBONER L) LHD models
SUFPLY ROUTING*
in EL section ! {#): RHO medels
uP

BY —

Huin
harnesst

an an

Engina room
haFPesa no 2

| Yo | P

ARIEESEECEE

- BB e
GRS m=HE

M J
Refer to Imst page

iFai daurk P.Ed 2] Engine roaom

narnessE

-
1%

.k
N

@D
""q}_

LT 0|

%

EXHAUST
GAS
SEMSOR

L et L
8P — B —— AP

@ ® BEEE

EE g.l_l..

@Y @

1 T EXHAUST
EMGIME GAS
SENSOR

GROUND

MEF725C

Harness layout

A.H.D. n‘mdul:g‘ [ L_ .
/,’7 E.C.U. harmess connector — -
s .-_:(Iﬂ
N

Under the vehicle / / /

Exhaust gas sensor— Wi

EF & EC-125



TROUBLE DIAGNOSES
Diagnostic Procedure 31 (Cont’d)
2 B MIXTURE RATIO TEST l INSEECTONST/AAT
ACCELERATE TO 2000
APM AND HOLD THEN ]
TOUCH START 0.K
CHECK EXHAUST GAS SENSOR CIR- |~ INSPECTION END
cuIT,
1) Start engine and warm it up
1800 2000 2200 sufficiently.
me 2) Perform "MIXTURE RATIO
[ next || START -] TEST" in "FUNCTION TEST"
mode with CONSULT.
SEFB15L OR
2) Make sure that "M/R F/C
@ MNT" in "DATA MONITOR"
T MONITOR  T4NO FAIL L] mode indicates "RICH" and
“LEAN" periodically more
CAS.RPM (REF]  2000mpm than 5 times during 10 sec-
M/R F/C MNT AICH onds at 2,000 rpm.
OR
1) Start engine and warm it up
sufficiently.
2) Bun engine at about 2,000
rpm for about 2 minutes
= undear no-load.
| RECORD | 3) Set E.C.U. diagnosis mode to
SEFB18K Maode |I.
4) Keep engine speed at 2,000
rpm and make sure that the
RED L.E.D. on E.C.U. or the
check engine light on the
o Kk instrument panel goes on and
~ - off more than 5 times during
—[|CHECK™ 10 seconds.
/ S
!,’ 1 \‘ 3 N.G.
RED LED Check engine light L 3
' GHECK POWER SUPPLY. NG/ Check the following.
1) Stop engine. " | # Hamess connectors
serszik| | 2) Disconnect exhaust gas sensor har- ' (R.H.D. mod-
ness connector. BB,
[B] 3) Tum ignition switch "ON". e 10Afuse
— 4) Check voltage between terminal () e Hamness continuity
EE - &'J\! and ground. between e;r;ausi gas
: v : ita sensor and fuse
Gt Rasiony Yolage It N.G., repair hamess or
O.K connectors,
@ © C] i3
CHECK GROUND CIRCUIT. N-G-1 Check the following.
1) Tum ignition switch “OFF", s Harness conneclors
L 2) Check hamess continuity between (=3 , (23 (RH.D.
terminal (&) and engine ground. models
SEF327J Continuity should exist. ® Hame&gunnaﬂum
(33) ,
C] O.K. " gnass continuity
C__@B between exhaust gas
15 &D sensor and engine
ground
If N.G., repair hamess or
@ connectors,
& X
SEF328J

EF & EC-126



TROUBLE DIAGNOSES

[
il

A
“€)

SEF204K

Diagnostic Procedure 31 (Cont’d)

oy

CHECK INPUT SIGMAL CIRCUIT.

1) Disconnect E.C.U. harmess connec-
tor.

2) Check hamess continuity between
E.C.U. terminal (1@ and terminal (B).
Continuity should exist.

N.G.

OK.

L 4

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harmmess
conneaclor,

O.K.

Heplace exhaust gas sensor.

EF & EC-127

e Harness connectors

Check the following.

) , @ (RHD.

models)

e Hamess continuity
between E.C.L. and
exhaust gas sensor

If N.G., repair hamess or

connactors,




TROUBLE DIAGNOSES

Diagnostic Procedure 32
E.G.R. Control (Not self-diagnostic item)

IGNITION SWlTCH
ON or START

FUSE BLOCK U L} LHO medels

Retfer to (WER
SUPPLY ROUTING=
@ R RO models

In EL sectlon. )

E G. G5
et 2 1]
]

JO= 1 1]

[
o

SEEAREE

R
Refer to Inst page
Faldaut pagel.}

= (F.] B =p= OB == 8.0
oR W 0% —— Fl —— aHsW

Maln harmessl @

S EEEER

"I

[

EEHDED
[

L=,

15— Eew @ oRow G

e

o T 1]
]

I

TR
B T T

EBE

[Emgine roos
harnesel

ELR &
CAMISTER E
COMTROL
EOLENGIDO
VALVE

Hub-harnessl

IE:-B :E: M ahw m—
N j— E g
asn A ——l

MEFT24C

Harness layout

R.HD. models ;| = | e
Pt AL WY |
I//I." E.C.U. harness connector —— ;‘J |III W@%—)
= f,’ f J | / “"E.G.H. contral

% solenoid valve
hamess connector

MEFT42C

o E.C.U. harness connector |
&t —

= =

EF & EC-128



TROUBLE DIAGNOSES

@ D

SEF324J

| G

E-@\\-H
V=

E___ Vacuum hose connocted —/
fo E.G.R. control valve
i — Yy

MEFTEIC

T CONNECT
[_CIUNIT || CONNECTOR B
1086

® G

@) A

MEFTE2C

=
= Split

==
j\\ Improper connectian
: SEFE18F

Clogging

Diagnostic Procedure 32 (Cont’d)

INSPECTION START

h

Moves up and down

CHECK OVERALL FUNCTION.

1) Start engine and warm it up suffi-
ciently.

2) Periorm seli-diagnosis.

Make sure that code No. 12 is not
displayed.

Make sure that E.C.U.'s C.P.U. is
not in “fall-safe” state.

3) Make sure thatl E.G.R. contral valve
spring moves up and down when
racing engine,

{Use your finger.)

k2

does not mave up

INSPECTION END

and down
i
CHECK VACUUM SOURCE TO E.G.R. D-K; CHECK COMPONENTS
CONTROL VALVE. "| (E.G.R. control valve and
1) Disconnect vacuum hose to E.G.R. B.P.T. valve).
control valve. Refer to “Electrical Com-
2) Make sure that vacuum exists under ponents Inspection™.
the following conditions. (See page EF &
At idle: EC-1B68.)
Vacuum should not exist.
Engine speed is about 2,500 rpm: N
Vacuum should exist. 2
Replace malfunctioning
N.G. component(s)
C ‘
CHECK CONTROL FUNCTION. O.K.| cHECK vACUUM

1) Check voltage between E.C.U. termi-
nal (i) and ground under the fal-
lowing conditions.

Voltage:
At idle
0-1.0V
Engine speed is about 2,500 rpm

Battery voltage

l N.G.

®

EF & EC-129

| HOSE.

1) Check vacuum hose
for clogging, cracks
and proper connec-
tion.




TROUBLE DIAGNOSES

Diagnostic Procedure 32 (Cont’d)

@

CHECK POWER SUPPLY.,

1) Stop engine.

2) Disconnect E.G.R. & canister control
solenoid valve harness connector.

3) Turn ignition switch "ON",

4) Check voltage between terminal (@)

N./G

Check the following,
e Harness connectors

"

e Hamess conneclors

e 10A fuse

MEFTBE3C
]
. ODEECONKECT = DIECWNEET
M € s
[_coni [o[ ConNECTOR ) {a]b}
L]
& t
MEFT64C
=
BAcTIVE TEST B [
EGR CoNT soL-v OFF
snmwe== AN THR =======
CASRFMOREEFR BEVrPm
(M |lo necFer
SEFS582K

and ground. e Harness conlinuity
Voltage: Battery voltage between E.G.A. & can-
0K ister control solenoid
valve and fuse
If N.G., repair harness or
connectors.
|
CHECK QUTPUT SIGNAL CIRCUIT. N.G.| Bepair hamess or con-
1) Turn ignition switch “OFF", ™ nectors.
2) Disconnect E.C.U. hamess connec-

tor.

3) Check harmess continuity between
E.C.U. terminal and terminal
®
Continuity should exist.

Ok,

CHECK COMPONENT (E.G.R. & canis-

ler control solenoid valve).

® 1) Reconnect E.G.A. & canister

contral sclenoid valve harmess
connector and E.C.U. hamess
connector.

2) Star engine.

3) Tumm E.G.R. & canister control
solencid valve “ON" and
“OFF" in “"ACTIVE TEST"
mode with CONSULT and
check operaling sound.

OR

N.G.

Refer to “Electrical Components
Inspection.
(See page EF & EC-155).

O.K

Y

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector.

EF & EC-130

| ter control salenoid valve.

Replace E.G.R. & canis-




TROUBLE DIAGNOSES

INJECTOR

(Not self-diagnostic item)

Diagnostic Procedure 33

IRefer to *
SUPPLY ROUTING=
In EL sectlon.)

FUSE BLOCK D
OWE

=]

INJECTOR

4
a
(=]

4 e |

L

et

E.CU. harness connector —

s ) i

E.C.LC 5 .
CONTROL @ [| () @ @ Cj‘
UNET =
EI _'\‘l :.
» x S
Refer to |act page
IFoldout pags!.)
| Lfy == |
Ao SR AL R —
LAY mpem B9 wmpm LY
R et | B
IEngine room
@ @ narnsssl
Maln
2 nErnsss)
-
Frant
m:! E % cqnp.rtm:nt
f e BB T Tget 1 )
2 © i
2 (=) &9
[l
o g O @
& @ [T71
» FE=F= —
12|70 24,
L] f mw 25
E @ L O models .-ﬁnnﬁé
- @ RHD modeis q]i"H—U;
- = g =
1 BATTERY e e FUSE
- b0 o=
FUSIBLE LINK AMD FUSE 80X
MEF728C
Harness layout
[ﬁ H. I:I models

o

EF & EC-131



TROUBLE DIAGNOSES

Diagnostic Procedure 33 (Cont'd)

CAS-RPM(REF)
AIR FLOW MTR
AAC VALVE

m ACTIVE TEST m

" POWER BALANCE *=*
= = = MONMOR= = =

]

737 pm
0.88v
41%

| |EN(ENEN

RESET

|

]

MEF58TB

71 Click
c.ﬂ'*

Suitable tool

SEF7a0L

INSPECTION START

|

CHECK OVERALL FUNCTION.
1) Start engine.
@ 2} Perform “"POWER BALANCE"
in "ACTIVE TEST" mode with
CONSULT.
3) Make sure that each circuit

5]

EIIJHIT EEIHH ECTOR

108

®

oS

TV Bl

® ©

MEF7ESC

I]li[ DMEELT

l:.'l!HIT
| “110 - 'u:u-u:l

®

101 : No. 1 cylinder
110 : Mo, 2 cylindar

103
112

_l

uur*m:r

: No.3 cylinder
: No. 4 cylinder

produces a momentary engine
speed drop.
OR
2) Listen to each injector operat-
ing sound.
Clicking noise could be
heard,
N.G.
Y
CHECK POWER SUPPLY. N.G.[ check the following.
1) Stop engine. | @ Harness conneclors
2) Disconnect injector harness connec- (=), B9
tor and E.C.U. harmess connector, » Harness connectors
3) Check voltage between terminal (b) (=)
and ground, E.C.U. terminal e 10A fuse
and ground, e 25A fusible link
Voltage: Battery voltage e Harmess continuity
oK between battery and
i injector
e Harness conlinuity
betwean battery and
E.C.U.
[t N.G., repair hamess or
connectors.
|
CHECK OUPUT SIGNAL CIRCUIT. N.G

1) Check harness continuity between
terminal and E.C.U. terminals

Continuity should exist.

*-| Check the following.

O.K.

"| ® Harness connectors

.

e Harness confinuity
between injeclar and
E.C.L.

If N.G., repair hamess or

connector.

MEFTEEC

CHECK COMPOMNENT (Injector).

Refer to “Electrical Components Inspec-
tion".

(See page EF & EC-155).

| Replace injector.

O.K.
¥

Check E.C.U. Pin terminals for damage
or the connection of E.C.U, hamess
connector.

EF & EC-132




TROUBLE DIAGNOSES

Diagnostic Procedure 34
FUEL PUMP (Not self-diagnostic item)

i gl FUSE BLOCK
3 Fefer to fPOWER 1GHITION SWITCH o
conTRoL e MYTLOS ANIT L) LHD modeis
In EL smction @. R HO models
l] Rerer SIS
efer to Inst page Engl
D up Foldout magel. ] i i
harnass)]
' T,
)
D) @
= 7 0 @8
] J E
] BODY
] toi= wer @ Rer = GROUND
2 | =B 3
anflilas e
[ 1] 1

harnesg!

arsY @
1 ln h . :@
€

&

1] Englne
om . harnssa
e il Less
E= £ 5@ 5 : : @ _|1
i mm HE® EO @@ -
A £

Ei uf:‘_é Fe EEHEE@. ﬁa@ GROUND g
- 3 2 3 3

H|H emm & ° @

\ R Do B ——
BUsp BAY
Ftlks:l'l; g:ﬁjb.‘” Ig:ﬁ;:sﬂ
RELAY L £
& P gt E% e ————=—x

Front

Rereagment ®BNG

MEF727C

EF & EC-133
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Harness layout

= T

E.C.U. harness conneclo

Diagnostic Procedure 34 (Cont’d)

'R.H.D. models

connector
|

MEFD&1C

EF & EC-134



TROUBLE DIAGNOSES

Diagnostic Procedure 34 (Cont'd)

& 4 €
@
“!.r 3 E u:z E:}n

——— | ]

|

SEF208K

INSPECTION START

,
CHECK OVERALL FUNCTION. D-K_: INSPECTION END
1) Turn ignition switch “ON". :
2} Listen to fuel pump operating sound.
Fuel pump should operate for 5 sec-
onds after ignition switch is turned
“ON",
N.G.
E v
CHECK POWER SUPPLY. N.G.| Check the following.
1) Turn ignition switch “OFF", "| ® Hamess connectors
2} Disconnect fuel pump relay. 1
3) Turn ignition switch “ON". » 15A fuse
4) Check voltage between terminals e Harness continuity
(1), (@ and ground, between fuse and fuel
Voltage: Battery voltage pump relay
If N.G., repair harness or
O.K. connectors.
v
CHECK GROUND CIRCUIT, N.G.| Check the following.

1) Turn ignition switch “OFF",

2) Disconnect fuel pump hamess con-
nector,

3) Check hamess continuity between
terminal (B) and body ground, termi-
nal (&) and terminal ().

Continuity should exist.

|

O.K.

.

*| & Harness connectors

e Hammess connectors
, E2) (LH.D. mod-
els)

e Harness connectors
; (L.H.D. mod-
als)

# Harness connectors
()

e Harness continuity
between fuel pump and
body ground

e Harness continuity
between fuel pump and
fuel pump relay

If N.G., repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1) Disconnect E.C.U. hamess connec-
tar.

2) Check hamess conlinuity between
E.C.U. terminal (:2:) and terminal

@.

MEF0B4C

Continuity should exist.

Check the following:

O.K.

®
EF & EC-135

b J

e Harness connectors
®. @

e Harness continuity
between E.C.U, and fuel
pump relay

If N.G., repair harmess or

conneclors.




TROUBLE DIAGNOSES

B FUEL PUMP CiRCUIT B

PINCH FUEL FEED HOSE
WITH FINGERS IS THERE
ANY PRESSURE
PULSATION ON THE FUEL
FEED 'HOSE?

OR
DOES THE FUEL PUMP
RELAY MAKE AN
OPERATING SOUND

EVERY 3 SECONDS?

| next ][ NO ][ YES ]

SEFB33L

Diagnostic Procedure 34 (Cont’d)

@

macTive TesTH L
FUEL PUMP ReLay ON

= == MONITOR ===
CAS«RPM (REF) Orpm
3 g
LY [ ovorF |[ OFF |
SEF498L

CHECK COMPONENT

(Fuel pump relay).

@ 1) Reconnect fuel pump relay,

. fuel pump hamess connector
and E.C.U. harness connec-
tor.

2) Turn ignition switch “ON".

3) Perform “FUEL PUMP CIR-
CUIT" in “FUNCTION TEST"
mode with CONMSULT,

OR

3) Turn fuel pump relay "ON"
and "OFF" in "ACTIVE

TEST" mode with CONSULT
and check operating sound,
OR

@ Refer to "Electrical Components
Inspection™.
(See page EF & EC-155.)

O.K.

Replace fuel pump relay.

CHECK COMPOMNENT

(Fual pump).

Refer to “Electrical Components
Inspection”.

{See page EF & EC-155.)

O.K.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. harness
cannector.

EF & EC-136

Replace luel pump.




TROUBLE DIAGNOSES

Diagnostic Procedure 35
A.A.C. VALVE (Not self-diagnostic item)

BATTERY i

I
[

- C.C 5
CONTROL
NIT

@

FUSE BLOCK
Refer to *POWER
SUPPLY RAOUTIMNG=
in EL mection. ]

ur

t
@

T DT |

=

e I @~
-
L
e Rafar to last page
iﬁ (Foldout pagel. ]
-.
Bl
I ] 13— sa 5N == A¥ - J-’I
HE iHaln harnessl [Engine raam
HE @ {ji } harnessl
]
2

MEF728C

Harness layout

RH.D. models /| ) | = )'
|
|

E.C.U. hamess clrnnnacsnr ___'_;'/
T —

I|

-y

harness connector

MEF74BC

EF & EC-137



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont’d)

B IGN TIMING ADJ B [
~— CONDITION SETTING —~-

INSPECTION START

EF & EC-138

iGh/T FEDBack: HOLD ! Drops
.C:.;-Ft;t:l ?;%?;TDH ;E;==== CHECK OVERALL FUNCTION, » INSPECTION END
] rpm i ; -
it i 1) %taﬁ engine and warm it up suffi
IDLE POSITION ON ciently.
2) Check idle speed.
800 +50 rpm
SEFCHK 3) e Perform "IGN TIMING
E AAC. vahve \ ADJ" in “WORK SUP-
TEN |harness connector PORT" mode.
. i. ﬂ‘ = @ e Disconnect A.A.C. valve
N = --( AN\ & harness connector.
i - i ;
\ b___‘_# 11/ -ii- 4} Make sure that idle speed drops.
= f:'_E,g' o f Does not drop
1T
i SRR —— i ==
e Rl E !
== B CHECK POWER SUPPLY. N.G.| Check the following,
liz=— 1) Stop engine. *| » Harness connectors
MEETSIC 2) Disconnect A.A.C. valve har- @ '
(8] ness connector, e 10A fuse
L 3) Check voltage between terminal (c) e Harness continuity
: 5 and ground. between A.A.C. valve
C ET IS5 g
Voltage: Battery voltage and fuse
= If N.G., repair harness or
o l : connectors.
& :
MEF085C



TROUBLE DIAGNOSES

Diagnostic Procedure 35 (Cont'd)

=
B 2ac VvALVE SYSTEM I @
LET ENGIMNE IDLE
THEN
TOUCH START C]
[A/C SWLLIGHT SW OFF]
CHECK OUTPUT SIGNAL CIRCUIT. | N-G.| Check the following.
1} Reconnect AA.C. valve har- " | ® Hamess connectors
; ness connector. -
2) Parform "AAC VALVE SYS- e Hamess continuity
NEXT
[ |L_START —| TEM" in "FUNCTION TEST" between E.C.U. and
SEFi0aL mode with CONSULT. AAC. valve
E OR If N.G., repair harmess or
BacTve TESTH [ @ 2) Perform “AAC VALVE OPEN- connectors.
ING TEST" in "ACTIVE
[
R TEST" mode with CONSULT.
;s= =MONTOR= = = OR
«RPM |REF} 875rem t
AR FLOW MTA 1,600 @ 1) Disconnect E.C.U. hameass
ENG TEMP SEN B3oC connectar.
2) Check harness continuity
G i between E.C.U. terminal
Qull UP |[DWN J[Qd] and terminal (d).
i Continuity should exist.
SEF318L
OK.
E il @ ¥
E &} "'_ CHECK COMPONENT N.G.| Replace A.A.C. valve.
ralby (A.A.C. valve), g
Refer to "Electrical Components
Inspection™.
(See page EF & EC-155.)
O.K.
® L
¥
MEFO87C] | Check E.C.U. pin terminals for damage

or the connection of E.C.U. harness
connector.

EF & EC-139
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g

TROUBLE DIAGNOSES
Di
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RADIATOR FAN CONTROL (Not self-diagnostic item)

@
¢

TR

@ H

(SFaUJEY WlBL

EREE

e
1= GsW

1828—PU"W

[ [ ] [eE
I I S G

-{abed jnop|os
ummn_ 150 _u_u. N
ks | B
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@ O

S— ]

A R

MEF728C

RADIATOR
FAN

RELAY-]

RADOIATOR

FAN

RELAY=2

EF & EC-140

RAOIATOR

RADIATOR




TROUBLE DIAGNOSES

Harness layout

Diagnostic Procedure 36 (Cont'd)

/E.C.U. harness connector =
g

0 o

2}1/9 rnfdela i G

R.H.D. models

Fadiator fan relay2 5 |
Pt
Radiator fan

Radiator fan relay-2
Radiator fan ——

S
%E.Ediamr fan

MEF750C

TS
LH.D. models N HI':ﬁITﬂff rgn\ relay-3
Eet "\ Radiatar fan

EF & EC-141



TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

[ With air conditioner

Radiator fan

Without air conditioner
Radiator fan

MEF7&8C

INSPECTION START

¥

CHECK RADIATOR FAN LOW SPEED

OPERATION.

| With air conditioner |

1) Start engine.

2} Set temperature lever at full cold
position,

3) Turn air conditioner switch “ON".

4) Turn blower fan switch "ON™.

5) Run engine al idle for a few minutes
with air condilioner operating.

&) Make sure that radiator fan operates
al low speed.

| Without air conditioner |

1) Start engine.

2) Keep engine spead at about 2,000
rpm until engine is warmed up suffi-
ciently.

3) Make sure that radiator fan begins to

operate at low speed during warm-up.

.| Check radiator fan low

l O.K.

speed control circuit.

(Go to [PROCEDURE A )

CHECK RADIATOR FAMN MIDDLE

SFPEED OPERATION.

1) Keep engine speed al about 3,000
rpm with radiator fan operating at low
speed.

2) Make sure that radiator fan operating

speed increases o middie speed.

Radiator fan
=,
rd

&

.-t

connector

Im&D

Engina temperature
sonsor harness

MEFTERC

O.K.

Check radiator fan middie
speed control circuit.

(Go to [PROCEDURE E )

CHECK RADIATOR FAN HIGH SPEED

OPERATION.

1) Turn air conditioner switch “OFF".

2) Tum blower fan swilch "OFF".
{Step 1) and 2) are only performed
for model with air conditioner.)

3) Stop engine.

4) Disconnect engine temperalure sen-
sor harmess connectar,

5) Restart engine and make sure that
radiator fan operates at high speed.

N.G.

L}

lD.K.

INSPECTION END

EF & EC-142

Check radiater fan high
speead control circuit.
(Go to | PROCEDURE C |}




TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

L @ = nntu-;_t{! PROCEDURE A
3 s ﬂ E U
INSPECTION START
i
o O CHECK POWER SUPPLY. N.G.| check the following.
1) Tum air conditioner switch "OFF", "| » Hamess connectors
@ 2) Turn blower fan switch “OFF", -
(Step 1) and 2) are only performed # 100A fusible link
- for model with air conditioner.) e 454 fusible link
MEF770C] | 3) Stop engine. o 10A fuse
5 5 — 4) Disconnect radiator fan motar-1 har- e Hamess continuity
- STs] [ ness conneclor and radiator fan between battery and
(2 1] Ll motor-2 hamess connector. radiator fan motors
5) Check voliage between termi- e Hamess continuity
nals (@), (d) and ground. between fuse and radi-
E Voltage: Battery voltage ator fan relay-3.
6) Disconnect radiator fan relay-3. If N.G., repair hamess or
2 & 7) Tumn ignition switch"ON". connectors.
8) Check voltage between termi-
nal (1) and ground.
@ @ Voltage: Battery voltage
MEF771C O.K.
. CRLOMREST — DSLONKECT :
. y CHECK GROUND GIRCUIT. N.G.| Repair harness or connec-
- = 1) Turn ignition switch "OFF". " | tors.
@l 2) Check hamess continuity between
=] terminals (3}, (& and terminal (1)
e terminals (5}, (7) and body ground.
@. Continuity should exist.
. —_— O.K.
¥

(@ : Radiator fan motor-2
(§) : Radiator fan motor-1

call

®

E—

MEE??EC

T
V DECORNECT ﬁ CISCONMNED
: E) [6]3]
[_ciunim_[o] conwector || Lis]
o
&) =]
|
: MEF7T73C

CHECK QUTPUT SIGNAL CIRCUIT.
1) Disconnect E.C.U. harness connec-
tor.

2) Check harmess continuity between

Continuity should exist.

E.C.U. terminal (8) and terminal (2).

MN.G.

l 0K

®

EF & EC-143

Check the following.

e Harness connectors
@

o Harmness continuity
between E.C.U. and
radiator fan relay-3.

If N.G., repair harness or

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

& m ACTVETEST m [ ] ®
aapiaTor Fan OFF l
= MCONITOR = e CHECK COMPONENT N.G.| Replace radiator fan
ENG TEMP SEN gesC (Radiator fan relay-3.) " | relay.
Refer to "Electrical Components
m Inspection”.
= (See page EF & EC-155.)
L_HI ||LOW| ==
MEFTT4C| [B L
CHECK COMPOMNENTS (radiator fan N-G_; Replace radiator fan
motors. ) "| motors.

1) Reconnect radiator fan
relay-3, radiator fan motor
hyarness connectors and
E.C.U. harness connector.

2) Start engine.

3) Perform "RADIATOR FAN
TEST"in “ACTIVE TEST"
made with CONSULT.

OR

Refer to "Electrical Companents

Inspection”.

(5ee page EF & EC-155.)

O.K.

¥
Check E.C.U, pin terminals for damage
or the connection of E.C.U. hamess
connector.

EF & EC-144



TROUBLE DIAGNOSES

—

Diagnostic Procedure 36 (Cont’d)

E

MEFT?TC

tor,

2) Check harness continuity between
E.C.U. terminal (::2) and terminal
3.

Continuity should exist.

; 0.K.

®

i

%

Eﬂ
[cmmr_ Tol connecTon BII
02

E]

Lo}

i

| ®

|

MEFTTEC

EF & EC-145

] scawecT PROCEDURE B
[ 1]
INSPECTION START
® v
S CHECK POWER SUPPLY. N.G; Check the following.
1) Turn air conditioner switch “"OFF". "| ® Hamess continuity
2) Turn blower fan switch "OFF". between battery and
g {Step 1) and 2) are only perormed radiator fan "]mf_”ﬁ
for moedel with air conditioner.) e Harness conlinuity
s 3) Stop engine. between fuse and radia-
E:) 4) Disconnect radiator fan motor-1 har- tor fan relay- ()-4
ness connector and radiator fan IFN.G.,, repair hamess or
motor-2 hamess connector. connectors.
5) Check voltage between termi-
nals (@), (d) and ground.
— = Voltage: Battery voltage
&) Disconnect radiator fan relay-4.
N 7) Turn ignition switch "ON".
I} &) Check voltage between tarminal
: T MEFTTEC (1) and ground.
Voltage: Battery voltage
"HE (HE iy
AE - ¥
an CHECK GROUND CIRCUIT. N-G.["Repair harness or con-
R 1) Turn ignition switch "OFF", nectors.
| j 2) Check harness continuity between
terminals (@), (& and terminal (g},
terminals (&), () and body ground.
(& ; Radiater fan mator-2 Continuity should exist.
(6 . Radiater fan mator-1 oK
OE DiSCORRECT 3
g€ CHECK OUTPUT SIGNAL CIRCUIT. | N-G.| Check the following.
— 1) Disconnect E.C.U. hamess cannec- "| » Harness connectors

.

e Harness continuity
between E.C.U. and
radiator fan relay- 1) -4

If N.G., repair harness or

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont’d)

Y

!

CHECK COMPONENT
(Radiator fan relay-4).

Refer to "Electrical Components
Inspection”.

(See page EF & EC-155.)

N.G.

O.K.

Replace radiator fan
relay.

CHECK COMPONENTS
(Radiator fan motors).

Refer to “Electrical Components
Inspection”.

(See page EF & EC-155.)

O.K.

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connactor,

EF & EC-146

Replace radiator fan
motors.




TROUBLE DIAGNOSES

Diagnostic Procedure 36 (Cont'd)

BISCQNIE{T

fd @

PROCEDURE C

INSPECTION START

DIECORNECT
i ’E

MEF781C

tor.
2) Check harness continuity between

Continuity should exist.

E.C.U. terminal (g and terminal (1).

l O.K.

®

CIUNIT iﬂl EDHHEET_J

o Lo

. DIGLONNECT
[5]3]
112

MEF782C

EF & EC-147

CHECK POWER SUPPLY. N.G.| Check the following.
1) Stop engine, “1® Harmess continuity
= merr7ac| | 2) Disconnect radiator fan motor-1 har- between battery and
ness connector and radiator fan radiator fan motors
i GE] [ tiome motor-2 hamess connectaor. ¢ Harness continuity
[z m 3) Check voltage between terminal between fuse and radia-
@ and g"]und_ tor fan rEIa‘[.I'-1. -2
Voltage: Battery voltage If N.G., repair hamess or
V] 4) Disconnect radiator fan relay-1 and connectors.
lev =" radiator fan relay-2.
5) Tum ignition switch "ON",
6) Check voltage between terminal
@ 5 (2) and ground.
e Voltage: Battery voltage
T MEFTBOC
QK.
o BILBNRECT munuu'
e He T
CHECK GROUND CIRCUIT, N-G; Repair harness aor con-
1) Turn ignition switch “"OFF", | nectors.
2) Check harness continuity between
Radistor + E
I terminal (i) and terminals (b}, (e},
terminal (5} and body ground,
T = ” EISEBIH'EIIT Continuity should exist.
A€ f*a oK
70
fladialnr Ra.drat CHECK OUTPUT SIGNAL CIRCUIT. N.G: Check the following.
r:Tav-E |mmnr- 1) Disconnect E.C.U. hamess connec- ~ | ® Harness connectors

®.
e Harness continuity

between E.C.U. and

radiator fan relay-1, -2
If N.G., repair harness or
connectors.




TROUBLE DIAGNOSES

mACTWETEST m [ ]
rapwator fan OFF
= == MONITOR = = =

EMG TEMFP SEN 88°*C

IE —
[ HI_J[LoW | iEEE

MEFTEAC

Diagnostic Procedure 36 (Cont'd)

ey

:

CHECK COMPOMNENT
{Radiator fan relay-1, -2).

Refer to "Electrical Components
Inspection”.

(See page EF & EC-155.)

OLK.

E ¥

Replace radiator fan
relay.

CHECK COMPONENTS
(Radiator fan motors).
1) Reconnect radiator fan
@ relay-1, -2, radiator fan motor
harness connectors and
E.C.U. harnass connector.
2) Start engine.
3) Perform "AADIATOR FAN
TEST" in "ACTIVE TEST"
mode with CONSULT.

QR
Refer to “Electrical Compaonents
Inspection”.
(See page EF & EC-155.)

O.K.

¥

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector,

EF & EC-148

Replace radiator fan
molors.




TROUBLE DIAGNOSES

Diagnostic Procedure 37
POWER STEERING OIL PRESSURE SWITCH (Not self-diagnostic item)

Hain harness)

T
(Rafer to lamt page
Foldout pagel-1

I

[Emgine roos
harnessl

@@

BOOY GROUND

= L#0 —p= FB == [ /0

B == 0] e

®—®@

=

'\

3+
POWER
STEERING
DiL
PRESSURE
SN TCH

MEFT30C

Harness Iayfout

R.H.D. mndﬂl! ,:IIJ_ |

EF & EC-149

|/ E cu hurnas.s cannastor——— | .-[
/ e Ne—t—
or— —T—q—
/| g
lrcY): | | e
|||_ i = —— Power steering ol
C "—._'1' —— préssure swiich™
| =} ELI{JTL-. r harness connectar
== | |
o= PR s /
MEF732C ! MEF7E2C
L.H.D. models
i =2 ; -
-\-\-\-\"'\-\.\_ —



TROUBLE DIAGNOSES

Diagnostic Procedure 37 (Cont’d)

B PW/ST SIGNAL ciRcuiT B
HOLD STEERING WHEEL

INSPECTION START

SEF216K

1) Stop engine.
2) Disconnect power steering oil pres-

IN A FULL
LOCKED rosition = 0K
THEN CHECK CONTROL FUNCTION. g INSPECTION END
TOUCH START 1) Start engine. .
2) Perform "PW/ST SIGNAL
CIRCUIT" in “FUNCTION
[SENEeE|[T START TEST" mode with CONSULT.
SEF200L OR
2) Check power steering oil
pressure switch signal in
F EMoHGOsSe RO ] “DATA MONITOR" mode with
PW/ST SIGNAL OFF CONSULT,
Steering is neutral: OFF
Steering is turmed: ON
OR
@ 2) Check voltage between
E.C.U. terminal @ and
[ _RECORD | po
Voltage:
SEEsa When steering wheel is
=) . turned quickly.
o iew) M€ s g
Approximately BV
N.G.
B !
CHECK GROUND CIRCUIT. N.G.| Repair harness or con-

"] nectors.

SEF218K

N.G.

sure switch harness connector.
3) Check hamess continuity between
terminal (b) and body ground.
Continuity should exist.
O.K.
)
CHECK INPUT SIGNAL CIRCUIT.
1) Disconnect E.C.U. hamess connec-
tor.
i GEaite 2) Check hamess continuity between
E.C.U. terminal & and terminal (@).
== = Continuity should exist.
ME HE
CANMIT |°| CONMECTOR (J_]—:'E)
a3
®
@&

EF & EC-150

+| Check the following.
e Harness conneclors

). G

e Harness continuity
between E.C.U. and
power sleering oil pres-
sure switch

If N.G.. repair harness or

connectors.




TROUBLE DIAGNOSES

Diagnostic Procedure 37 (Cont’d)

®
CHECK COMPONENT N.f.‘:, Replace power steering
(Power steering oil pressure switch), " | oil pressure switch.
Refer to “Electrical Components
Inspection”,
{See page EF & EC-155.)
O.K,

¥
Check E.C.U. pin terminals for damage
or the connection of the E.C.U. harness
connector,

EF & EC-151



TROUBLE DIAGNOSES

Diagnostic Procedure 38
NEUTRAL SWITCH (Not self-diagnostic item)

TR v
SWITCH

|iﬁ
2

||
[ |
-]
L]
=

a

SEEE

(LT T 11

i

EF & EC-152

| [
=]
=] @ @
um B
aw s BE
mE '
5 H .,
Refer to last pag:
Foldout pagsl.
15—0-cf Ll ) e e
Malin h 1
Bln harness @ IE:EJ‘::Hrnnm
'£. CiEs
CONTROL
UNIT
S L]
®HEE@ §®
aoOT BODY
GROUND GROUND
MEF731C
Harness layout
TH D. [
Wi models /| &l ; ._'
b ECI.I harnass cannac:ur R _—_f,J I.r/l
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TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

=]

&

MEF106C

EF & EC-153

B NEUTRAL Sw circuir B INSRECTION SEART
SHIFT
.
out oF N/P-rance = 0K
CHECK OVERALL FUNCTION, LM INSPECTION END
THEN @ 1) Turn ignition switch "ON". <
TOUCH START 2) Perform "NEUTRAL SW CIB-
CUIT" in “"FUNCTION TEST"
de with CONSLULT.,
START e
| H ] MNeutral position: ON
SEF206L] Except above: OFF
(4] i
#MONITOR #NO FAIL [] ® 2) Check neutral switch signal in
“DATA MONITOR" mode with
START SIGNAL OFF
IDLE POSITION ON CONELLL
AlR COND SIG OFF Meutral posi‘t[on: ON
MEUTAAL SW ON Except above: OFF
OR
@ 1) Set shift lever to the neutral
paosition.
RECORD | 2) Disconnect E.C.U. haress
SEShE connector.
3) Check harness continuity
Al between E.C.U. terminal
— = orscomart (@8 and body ground,
o e 34 € Continuity should exist
® N.G
' Tum ignition switch "OFF".
|
& « |
= seFor1y| | CHECK GROUND CIRCUIT. N.G.| Repair hamess or con-
1) Disconnect neutral switch harness "| nectors.
= o (G === connactor,
lo]b] . &:} 2) Check hamess continuity between
terminal and body ground.
@ Continuity should exist.
= oK.
. 4
Disconnect E.C.U. hamess con-
nector,
MEF105C
E T T = o B
E € B GHECK INPUT SIGNAL CIRCUIT. N-G.| Repair hamess or con-
: Iél 1) Check harness continuity between nectors.
|_camrr_[o[ comecTon alb E.C.U. terminal @ and terminal (B).
15 Continuity should exist.
1 O.K.
@




TROUBLE DIAGNOSES

Diagnostic Procedure 38 (Cont’d)

iy

CHECK COMPONENT

{Neutral switch),

Refer io “Electrical Companents
Inspection’,

{See page EF & EC-155.)

N.G.

[ Replace neutral switch.

O.K.

v

Check E.C.U. pin terminals for damage
or the connection of E.C.U. hamess
connector.

EF & EC-154

k4




TROUBLE DIAGNOSES

Electrical Components Inspection

E.C.U. INPUT/OUTPUT SIGNAL INSPECTION

1. E.C.U. is located behind the glove box. For this inspection,
remove the glove box.

2. Remove E.C.U. harness protector.

E.C.U. harness protector

SEF3E6!

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests eas-

iy

! ?
Jll—Thm-u wire Tester probe

SEF36/7|

EF & EC-155



TROUBLE DIAGNOSES

E.C.U.

inspection table

Electrical Components Inspection (Cont’d)

*Data are refereance values.

TER-
MINAL
NO.

ITEM

CONDITION

‘DATA

Ignition signal

| Engine is running. |

dle speed

0.4 - 0.6Y

| Engine is running. |

|-Engine speed is 2,000 rpm

0.7 -0.9Y

Ignition check

[ Engine is running. |

ldle speed

Approximately 12V

E.C.C.S. relay (Self-shut off)

[ Engine is running. |

uTnitmn switch "OFF" |

For a few seconds after turning
ignition switch “"OFF"

0-1V

\_ITnition swilch "OFF" |
In a few seconds after turning

ignition switch “OFF"

BATTERY VOLTAGE (11 - 14V)

Radiator fan relay (Low-speed)

| Engine is running. |

Radiator fan is not operating.
Radiator fan is operating at mid-
dle- or high-speed.

BATTERY VOLTAGE (11 - 14V)

| Engine is running. |

Radiator fan is operating at low-
speed.

Approx. OV

10

Radiator fan relay (High-speed)

| Engine is running. |

-Radiator fan is not operating.
-Radiator fan is operating at low-
or middle-speed.

BATTERY VOLTAGE (11 - 14V)

| Engine is running. |

“Radiator fan is operating at high-
speed.

Approx. OV

11

Air conditioner relay

| Engine is running. |

Both A/C switch and blower
swilch are “0ON".

0.6 - 0.8Y

| Engine is running. |

C switch is "OFF",

BATTERY VOLTAGE (11 - 14V}

EF & EC-156



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)

*Data are reference values.

TER-
MINAL ITEM CONDITION ‘DATA
NO.
| Engine is running. | (Warm-up con-
dition) 1.3-1.7V
s d
16 | Air flow meter chle
| Engine is running. | (Warm-up con-
cition) 1.7-2.1V
~Engine speed is 2,000 rpm.
0 - 5.0V
18 | Engine temperalure sensor | Engine is running, | Cutput voltage vares with engine
waler lemperature.
| Engine is running. |
18 | Exhaust gas sensor 0 - Approximately 1.5V
After warming up sufficiently.
| lgnition swilch "ON" |
0.45 - 0.55V
Accelerator pedal released
20 | Throttle sensor . :
| Ignition switch "ON" |
Approximately 4V
Accelerator pedal fully depressed
Engine is running.
22 |Crank angle sensor (Relerence sig-
30 |nal) not run engine at high speed 0.2 -0.5V
under no-load.
[ Engine is running. |
27 |Detonation sensor 2.0-3.0V
{die speed
[ Engine is running. |
a = :
40 Crank angle sensor (Position signal) Do not run engine at high speed 2.0-3.0v
under no-load.
" Ignition switch "ON" Approximately OV
34 | Start signal -— | . e y
[ Ignition switch "START" | BATTERY VOLTAGE (11 - 14V)
| Ignition switch "ON" |
ov
: eutral
35 |MNeutral switch
Ignition switch "ON" |
Approximataly 6Y
¥cept the above gear position
tgnition switch "OFF" ov
36 |Ignition switch Ll = : l
Ignition switch “"ON" BATTERY VOLTAGE (11 - 14V)
37 | Throttle sensor power supply Ignition switch "ON" | Approximately 5V
a8
s Power supply for E.C.LL Ignition switch "ON BATTERY VOLTAGE (11 - 14V)
Engine is running.
Both air conditioner switch and | APProximately OV
41 | Air conditioner switch blower switch are “ON".

| Engine is running. |

LQir conditioner switch is "OFF".

BATTERY VOLTAGE (11 - 14V)

EF & EC-157



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

*Data are reference values.

TER-
MINAL ITEM CONDITION "DATA
NO.
| Engine is running. |
l ov
Steering wheel is being turned.
43 | Power steering oil pressure swilch ["Engine is running. |
I-Staan'ng wheel iz not being Approximately 8V
turned.,
46 | Power supply (Back-up) |_Ignition switch "OFF" | BATTERY VOLTAGE (11 - 14V)
101 | Injector No. 1
103 | Injector No. 3 e
_ |_Engine is running| BATTERY VOLTAGE (11 - 14V)
110 |Injector No. 2
112 | Injector No. 4
Engine is running.
adiator fan is nol operating. BATTERY VOLTAGE (11 - 14V)
Radiator fan js operating at low-
102 |Radiator fan relay (Middle speed) or high-speed.
Engine is running.
Radiator fan is operating at mid- 0.6 - 0.8V
dle-speed,
[ Tgnition switch "ON" |
|—Fur 5 seconds after turning igni-
tion switch "ON" 07-08V
Engine is running.
104 | Fuel pump relay L Eng g |
\_1Tnitinn swilch "ON" |
5 seconds after tuming ignition | BATTERY VOLTAGE (11 - 14V)
switch “"ON"
Engine is running. | (Warm-up con-
dition) Approx. OV
105 E.G.R. & canister control solencid Idle speed
vae Engine is running.
BATTERY VOLTAGE (11 - 14V)
Engine speed is about 2,500 ppm
| Engine is running. |
9- 14V
dle speed
[ Engine is running at idle. |
113 |A.AC. valve
teering wheel is being turned.
5-9V

Air conditioner is operating.
ear defogger is “ON".
Headlamp are in high position.

EF & EC-158



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont'd)
E.C.U. HARNESS CONNECTOR TERMINAL LAYOUT

ol [—l
neiegdnsquang [1[2[514 D617 E] 151161 7|18{19120121 |22 131132 % ]34[35/36|37|38]39
EINIEY 116 D] 9 [10[11D15[14] — 1231242827 >29130] [40]41D<]43<45]46]47]48

MEF7BAC

EF & EC-159



TROUBLE DIAGNOSES

L] ks

B . Harness comnector
should remain 7~

[ eonnectad,

SEF3aTK

SEFSTIL

BEF365H

Electrical Components Inspection (Cont'd)
CRANK ANGLE SENSOR

1. Remove distributor from engine. (Crank angle sensor har-
ness connector should remain connected.)

2. Disconnect ignition wires,

3. Turn ignition switch “ON".

4. Rotate distributor shaft slowly by hand and check voltage
between terminals (@, (d) and ground.

Terminal Voltage
(& (1B0° signal)
- Tester's pointer fluctuates between 5V and 0V,
(d) (1° signal)

If N.G., replace distributor assembly with crank angle sen-
SOr.

5. Visually check signal plate for damage or dust.

AIR FLOW METER

1. Peel air flow meter harness connector rubber as shown in
the figure if the harness connector is connected. !

2. Turn ignition switch “ON".

3. Start engine and warm it up sufficiently.

4. Check voltage between terminal and ground.

Conditions Voltage V

Less than 1.0
1.3-1.8v

Ignition switch "ON" (Engine stopped.)

Idle (Engine is warm-up sufficiently.)

5. IfN.G., remove air flow meter from air duct. Check hot wire
for damage or dust.

EF & EC-160



TROUBLE DIAGNOSES

[SR]

SEF536H

f—lgnititm coil

SEFTa2|

Electrical Components Inspection (Cont’d)
ENGINE TEMPERATURE SENSOR

1. Disconnect engine temperature sensor harness connector.
2. Check resistance as shown in the figure.

Temperature “C (°F)

Resistance ki

20 (68) 21-29
50 (122) 0.68-1.0
80 (178) 0.30 - 0.33

If N.G., replace engine temperature sensor.

IGNITION COIL

1. Disconnect ignition coil harness connector.
2. Check resistance as shown in the figure.

Terminal Resistance
@®-@ Approximately 1,0 Q
@-® Approximately 10 k0

It N.G., replace ignition coil.

POWER TRANSISTOR

1. Disconnect power transistor harness connector.
2. Check power transistor continuity between terminals with a
digital tester as shown in the figure.

(=) termi- : :
@ e Terminal (a) Terminal (b} Terminal (c}
side
& - Resis- RAesis- Resis-
Digital tester L 'E';" tance Resull tance Result lance Resull
mina y! £ 0
SEFSEGK side
— — oo O.K. ) QK
Terminal
A= | . Not oo NG, Not ea MG
@ or 0 or @
. - 1] M.G. e} MN.G.
oo N.G. — — o N.G.
Terminal
Not e oK 21 = ot o= 0K
(b) orQ Ei or 0 v
0 N.G. — — 0 M.G.
oo N.G. oo N.G. — —
Terminal N
) ot e OK. Not o= O.K. — —a
@ or 0 or0 =
0 N.G. H] N.G. _ _

If N.G., replace power transistor.

EF & EC-161



TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)
FUEL PUMP

1. Disconnect fuel pump harness connector.

2. Check resistance between terminals (¢) and (d).

Resistance: Approximately 0.502
If N.G., replace fuel pump.

SEFSTAL

EXHAUST GAS SENSOR HEATER

Check resistance between terminals and (c).
Resistance: 3 - 1,000Q2
If N.G., replace exhaust gas sensor.

SEFB25I

THROTTLE SENSOR

1. Disconnect throttle sensor harness connector.
2. Make sure that resistance between terminals as shown in
the figure changes when opening throttle valve manually.

Accelerator pedal conditions Resistance ki)
Completely released Approximately 2
Partially released 2-10
*"|r |H.§\)’ 2 ; Completely depressed Approximately 10
| 4 SEFg7SL If N.G., replace throttle sensor.
Adjustment

If throttle sensor is replaced or removed, it is necessary to
install in proper position, by following the procedure as shown
below:

1. Install throttle sensor body in throttle chamber. Do not

B rHROTTLE sen aps @] tighten bolts. Leave bolts loose.
2. Connect throttle sensor harness connector.
TSRO MONITR S S 3. Start engine and warm it up sufficiently.
THROTTLE SEN 082V 4. Perform “THROTTLE SEN ADJ" in "WORK SUP-
- @ PORT" mode.
a===== MONITOR ======
!‘iﬁ'iﬁ'&"é?ﬁrﬁ' m'ﬂf e Measure output voltage of throttle sensor using vaolt-
meter.

SEFFO4K
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

= 5. Adjust by rotating throttle sensor body so that output volt-
b age is 0.45 to 0.55V.

6. Tighten mounting bolts.
e 7. Disconnect throttle sensor harness connector for a few sec-
E onds and then reconnect it.

= EEFO11

A.A.C. VALVE

Disconnect A.A.C. valve harness connector.
e Check resistance between terminals (¢) and (d).
Resistance:
Approximately 102

b - w
(7o~ NAMess connector .o

li&-'-\..h:\"‘:‘"‘x

SEFET5EL

e« Check plunger for seizing or sticking.
e Check for broken spring.

=

P
? / i Plunger

SEFBTEL

F.I.C.D. SOLENOID VALVE

Disconnect F.I.C.D. solenoid valve harness connector.
s Check for clicking sound when applying 12V direct current
to terminals.

FIC.D. solenald valve
P_\\E.I'\TIHS—'& :amectg\r:.&

SEFSTTL

e Check plunger for seizing or sticking.
XW“hEF s« Check for broken spring.

SEF0OTK
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TROUBLE DIAGNOSES

Air regulator

SEF978L

€ A

”E"\‘

@}

ad -
SEFSTOK
Engma
mar Ill ..j
] .-" |
—-_J'__.a“_ F"
.'." _.f |'

‘ Ir’“‘ .-"~— ﬂﬂ!unallnn 3ﬂﬁ5ur

Electrical Components Inspection (Cont’d)
AIR REGULATOR

1. Remove LA.A. unit from engine.

2. Hemove AAC. valve from LA.A. unit.

3. Immerse |.LA.A. unit in cold or hot water as shown, and
check air flow.

Water temperature
20°C (68°F)
80°C (176°F) or more
If N.G.,

When blowing from air inlet hole

Air flows

Almost no air flows

replace air cut valve.

DETONATION SENSOR

1. Disconnect detonation sensor harness connector.
2. Check continuity between terminal (@) and ground.
Continuity should exist.

e It is necessary to use an ohmmeter which can measure
more than 10 M.

CAUTION:

Discard any detonation sensor which has been dropped or

undergone shocks; use a new one.

Installation

Install detonation sensor with connector side facing engine

rear.

¢ When installing detonation sensor, ensure both upper and
lower sides of detonation sensor and cylinder block mating
surface are clean and free from foreign particles.

e When tightening detonation sensor, be careful not to apply
excessive force to connector.

e Make sure detonation sensor is not in contact with any
adjacent part after installing.

INJECTOR

1. Disconnect injector harness connector.
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14Q
If N.G., replace injector.
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)
RADIATOR FAN MOTORS

% (5]4) 1. Disconnect radiator fan motor harness connectors.

?’“‘5 Rackstor fer-2 2. Supply radiator fan motor terminals with battery voltage and
5
- @ED Radisior font (L)

check operation.

s
T5.
DSComECT

SEFB20

If N.G., replace radiator fan motor.

\12/ S Radiator Fan Motor-1 Radiator Fan Motor-2
pee — .
t l ® B ® 8
Low 7ori0 ) 1or4 3
&~ Medium 7 or 10 12 1 0r 4 6
m’ High 7ori0 Bor11 1ord 2or5
neFo4s|  Radiator fan motor should operate.

E.C.C.S. RELAY, RADIATOR FAN RELAYS AND FUEL

PUMP RELAY

. Check continuity between terminals (3) and (5.

S Conditions Continuity
12V direct current supply Vi
between terminals (1) and (2)
Mo current supply Mo

If N.G., replace relay.

RESISTOR
2.

If N.G., replace resistar.

EF & EC-165

1. Disconnect resistor harness connector.

Check resistance between terminals and (B).
Resistance: Approximately 2.2 k{2

SEFD54F
NEUTRAL SWITCH
E’j Check continuity between terminals (@ and (B).
Conditions Conlinuity

Shift to Neutral Yes

= Shift to other position No

@ If N.G., replace relay.
SEF349K



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’'d) -
POWER STEERING OIL PRESSURE SWITCH

[t i)
&f_‘} 1. Disconnect power steering oil pressure switch harness con-
nector.
= 2. Start engine.
gt 3. Check continuity between terminals and (b).
Conditions Conlinuity

BII Steering wheel is being turned Yes
- Steering wheel is not being turned No

If N.G., replace power steering oil pressure switch.

E.G.R. & CANISTER CONTROL SOLENOID VALVE

1. Disconnect E.G.R. & canister control solenoid valve har-
ness connector,
2. Check solenoid valve, following the table as shown below:

Air passage continuity | Air passage continuity

Cordi
andiions between (@) and (B) | between (& and (&)

12V direct current sup-

ply between lerminals Yes Mo
) and ()
SEF3B1K No supply No Yes

It N.G., replace E.G.R. & canister control solenoid valve.

EG.R. E.G.R. CONTROL VALVE

EEMN O Ny Apply vacuum to E.G.R. vacuum port with a hand vacuum __
pump.

E.G.R. control valve spring should lift.

If N.G., replace E.G.R. control valve.

SEFB20F

B.P.T. VALVE

Plug one of two ports of B.P.T. valve.
Apply a presssure above 0.490 kPa (50 mmH.O, 1.97 in H,0)
to check for leakage. If a leak is noted, replace valve.

SEFBOTK
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Releasing Fuel Pressure

W rueL pres ReLease ML Before disconnecting fuel line, release fuel pressure from fuel
FUEL PUMP WILL STOP BY line to eliminate danger.
TEXIEHING STARE DUNEE 1. Turn ignition switch “ON".
CRANK A FEW TIMES AFTER 2. Perform “FUEL PRESSURE RELEASE" in “WORK
ENGINE STALL SUPPORT" mode with CONSULT.
3. Start engine.
4. After engine stalls, crank it two or three times to

| STE«.HT release all fuel pressure.
5. Turn ignition switch off.

SEFB23IK
@ 1. Remove fuse for fuel pump.

) 2/ 2. Start engine.
Ll . 3. After engine stalls, crank it two or three times to
‘ . ~— Fuel release all fuel pressure.

/ pump 4. Turn ignition switch off and reconnect fuel pump
J A fuse fuse.

L= |

_h]' EMADOS

Fuel Pressure Check

a. When reconnecting fuel line, always use new clamps.

b. Make sure that clamp screw does not contact adjacent
parts.

c. Use atorque driver to tighten clamps.

d. Use Pressure Gauge to check fuel pressure.

e. Do not perform fuel pressure check while fuel pressure
regulator control system is operating; otherwise, fuel pres-
sure gauge might indicate incorrect readings.

1. Release fuel pressure to zero.

2. Disconnect fuel hose between fuel filter and fuel tube
(engine side).

3. Install pressure gauge between fuel filter and fuel tube.

4. Start engine and check for fuel leakage.
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Vacuum Fuel pressure

e IF

[Tu pressure regulator

SEFT188

Fuel tube assambly
L B |

SEF031M

Fuel Pressure Check (Cont'd)

5. Read the indication of fuel pressure gauge.
At idling:
When fuel pressure regulator valve vacuum hose
is connected.
Approximately 245 kPa
(2.45 bar, 2.5 kg/cm?, 36 psi)
A few seconds after ignition switch is turned OFF to
ON:
Approximately 294 kPa
(2.94 bar, 3.0 kg/cm?, 43 psi)
6. Stop engine and disconnect fuel pressure regulator vac-
uum hose from intake manifold.
7. Plug intake manifold with a rubber cap.
8. Connect variable vacuum source to fuel pressure regulator.

9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results
are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation

1. Release fuel pressure to zero.

2. Disconnect injector harness connectors.

3. Disconnect vacuum hose from pressure requlator.
4. Disconnect fuel hoses from fuel tube assembly.

5. Remove injectors with fuel tube assembly.
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FUEL INJECTION CONTROL SYSTEM INSPECTION

Insulator @ Jg

SEF2B5L

Injector Removal and Installation (Cont’d)

6. Push out any malfunctioning injector from fuel tube assem-
bly.

Do not extract injector by pinching connector.

7. Replace or clean injector as necessary.

8. Install injector to fuel tube assembly.

Always replace O-rings and insulators with new ones.
Lubricate O-rings with a smear of silicone oil.

9. Install injectors with fuel tube assembly to intake manifold.
Tighten fuel tube bolts to the specified torque.
Tightening procedure:
1) Tighten all bolts to 9.3 to 10.8 N-m (0.95 to 1.1
kg-m, 6.9 to 8.0 ft-Ib).
2) Tighten all bolts to 21 to 26 N'm (2.1 to 2.7
kg-m, 15 to 20 fi-Ib).
10. Install fuel hoses to fuel tube assembly.
Lubricate fuel hoses with a smear of silicone oil.

11. Reinstall any parts removed in reverse order of removal.

CAUTION:
After properly connecting fuel hose to injector and fuel tube
assembly, check connection for fuel leakage.
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EVAPORATIVE EMISSION CONTROL SYSTEM

Description

To air cleaner .~ EG.R. & canister contral salenoid valve

/ [Models with catalyzer only)
Throttle chamber 7

.r'z
i
— Fuel chack valve | ﬂ/

\ Vapor vent line | | _adail o Intake

e = \ manifakd
( | 2 | Main purge !
| | / orifice
S
ff,—f/';\

r / i
£ Fuel tiner cap |}

= - with vacuwm I Constant
relief valve PRI ! purge orifice

Fuel lank ’_E_-‘- { g | " Garbon canister

O Alr
4m Fuel vapor

SECS30K

The evaporative emission control system is used to reduce
hydrocarbons emitted into the atmosphere from the fuel sys-
tem. This reduction of hydrocarbons is accomplished by acti-

vated charcoals in the carbon canister.

The fuel vapor from the sealed fuel tank is led into the canister
which contains activated carbon and the vapor is stored there

when the engine is not running.

The canister retains the fuel vapor until the canister is purged
by the air drawn through the bottom of the canister to the intake
manifold when the engine is running. When the engine runs at

idle, the purge control valve is closed.

Only a small amount of stored vapor flows into the intake ma-
nifold through the constant purge orifice. As the engine speed
increases, and the throttle vacuum rises higher, the purge con-
trol valve opens and the vapor is sucked into the intake mani-
fold through both the main purge orifice and the constant purge

orifice.

—— @ Inspection
o= CARBON canister
é =1 Check carbon canister as follows:
@O ==~ @ : Blow air and ensure that there is no leakage.
] B B : Blow air and ensure that there is leakage.
SEC4244
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EVAPORATIVE EMISSION CONTROL SYSTEM
Inspection (Cont’d) '
FUEL TANK VACUUM RELIEF VALVE

1. Wipe clean valve housing.

2. Suck air through the cap. A slight resistance accompanied
by valve clicks indicates that valve is in good mechanical
condition. Note also that, by further sucking air, the resis-
tance should disappear with valve clicks.

3. If valve is clogged or if no resistance is felt, replace cap as
an assembly.

SECI08A

FUEL CHECK VALVE

.- 1. Blow air through connector on fuel tank side.

A considerable resistance should be felt and a portion of air
flow should be directed toward the canister.

3 Air 2. Blow air through connector on canister side.

4. Fusl vapor Air flow should be smoothly directed toward fuel tank.
3. |f fuel check valve is suspected of not properly functioning
Carbon canister sida in steps 1 and 2 above, replace it.

SEC308A
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CRANKCASE EMISSION CONTROL SYSTEM

Description

41

. Blow-by gas during

high-load operation

’ Engine not running
Ol separator or backfiring Cruising

Idling or Acceleration
decelerating or high load

— [ ]

SEF34TH

SEC13TA

This system returns blow-by gas to both the intake manifold and
air inlet tubes.

The positive crankcase ventilation (P.C.V.) valve is provided to
conduct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake man-
ifold sucks the blow-by gas through the P.C.V. valve.
MNormally, the capacity of the valve is sufficient to handle any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air inlet tubes, through
the hose connecting air inlet tubes to rocker cover, into the
crankcase.

Under full-throttle condition, the manifold vacuum is insufficient
to draw the blow-by flow through the valve, and its flow goes
through the hose connection in the reverse direction.

On vehicles with an excessively high blow-by some of the flow
will go through the hose connection to the air inlet tubes under
all conditions.

Inspection

P.C.V. (Positive Crankcase Ventilation)

With engine running at idle, remove P.C.V. valve from rocker
cover; if the valve is working properly, a hissing noise will be
heard as air passes through it and a strong vacuum should be
felt immediately when a finger is placed over valve inlet,
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CRANKCASE EMISSION CONTROL SYSTEM

Inspection (Cont’d)

VENTILATION HOSE

1. Check hoses and hose connections for leaks.

2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

ET277
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SERVICE DATA AND SPECIFICATIONS (S.D.S.) [SR]

General Specifications

PRESSURE BREGULATOR
Fusl prassura
kPa (bar, kg/cm?, psi)

: Approximately
At idl
Al 245 (2.45, 2.5, 36)
A few seconds after ignition Approximately
gwitch is turned OFF to ON 204 (2.04, 3.0, 43)

Inspection and Adjustment

T = EXHAUST GAS SENSOR HEATER
No-load*2 Resistance ") 3 - 1,000
(in “N" position) 600:+50
e i N posion &) FUEL PUMP
Ignition timing 167 +2* BT.DG.
Thioftie sensor kile. pogition v SAE fin Resistance 0 Approximately 0.5

*1: Feedback controlled and needs no adjustments
*2: Under the following conditions:
& Air conditioner switch: OFF A.A_C_ VALVE

® Electric load: OFF (Lights, heatar, fan & rear defogger)

Resistance 0 Approximately 10.0
IGNITION COIL
Primary voltage v 12 INJECTOR
Primary resistance Resistance Q 10 - 14
[at 20°C (68°F)] a Approximately 1.0
Secondary resistance ’
[at 20°C (68°F)] k0 Approximately 10.0 e
Resistance kil Approximately 2.2
AIR FLOW METER
Supply voltage ) Battery voltage (11 - 14) THROTTLE SENSOR
Cutput voltage v 1.3-1.8"
*: Engine is warmed up sufficiently and idling under no-load. SRR OO HEsDE: il
Completely released Approximataely 2
Partially released 2-10
ENGINE TEMPERATURE SENSOR Completely depressed Approximately 10
Temperaiure “C [*F) Resistance kil
20 (68} 21-29
50 (122) 0.68 - 1.00
BO (178) 0.30 - 0.33
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

[GA]

E.C.C.S. Component Parts Location

05 sensor connactor

FICD Solenold valve

Fusl irﬂmE Tr Distributor (includes Ignition coll, powar
bl transistor and crank I8 BEnNsOr
control valve R )

EEFD14

EEFO15
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

E.C.C.S. Component Parts Location (Cont’d)

'
L RED LED.

EEFO16
Activated carbon cannistar
b = Engine temperature sensor  d = E.G.R. control valve
¢ = Pressure regulator e = B.P.T. valve
— o e e
== }"‘“;:;'I /""H-.f
.l‘l'III ) | II.:_‘\—]_‘_\_ "|IIr -\.._\_‘_\_\_—.‘ ———
£ ST
! & | J.? ~Exhaus! Gas Sensor
= / I | (models with a catalyzar)
1Y s
=2 T
f ==
\ ¢
-.:-_c__\__\_
=
i
EEFO17
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram

MODELS WITHOUT CATALYZER
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram (Cont’'d)

MODELS WITH CATALYZER
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Crank angle sensor

Air flow meter

Engine temperature
sensor

Y

Exhaust gas sensor¥

Ignition switch

v

Throltle sensor

Y

Y

MNeutral switch

Air conditioner switch

¥

Battery voltage

Power steering oil
pressure swilch

Y

Vehicle speed sensor

hJ

# Models with catalyzer only,

E.C.C.5.
control
unit

System Chart

Fuel injection & mixture ratio control

Injectors

—

S

Ignition tliming control

Power transistor

Idle speed control

Auxiliary air control
(A.A.C.) valve and
F.1.0.C. solenoid
valve

E.G.R. & canister conlrol

N

E.G.R. & canister
contrel solenoid
valved

Fuel pump control

Fuel pump relay

Exhausl gas sensor monilor & Sell-diagnosis

= =
\.\\/

A

Check engine light
(On the instrument
panegl) or Inspection
lamp

(On the control unit)

Radiator fan control

Radiator fan relay

Air conditioner cut control during acceleration

: \/ "\\//

Air conditioner relays

Air regulator control

A

Air regulator
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing

EEFDZ0

Models with E.G.R.

Models with E.G.R.,

and A.C.C. % without A.C.C.
(1) Intake manifold lo pressure regulator X x
{7) E.G.A. valve to B.P.T. valve X X
(3) Activated carbon cannister to E.G.R. & cannister con- X B
trol solenoid valve
(3) Activated carbon cannister to intake manifold X —
(%) Activated carbon cannister to fuel tank X —
{§) E.G.A. & cannister control solenoid valve to throtile X X

chamber

(@) Intake manifold to rocker cover

* Catalyzer models only.
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM
Circuit Diagram
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEF296K

Sealed cover
Aotor head ?

Light emitting
diode

Phota diode ~
Wave

Rotor plate
forming circuit -

SEFG138

180" signal shit for Mo, 1 cylinder

—
IR, Pre 8 . .
,:-\-\.-\.-..,.n.l.ll ""'u""""-'.- 17 signal sht
l
fiy e
al £
& %

180" signal slin

SEF8538

SEFEO5K

E.C.C.S. Control Unit (E.C.U.)

The E.C.U. consists of a microcomputer, an inspection lamp, a
diagnostic mode selector, and connectors for signal input and
output and for power supply. The unit controls the engine.

Crank Angle Sensor

The crank angle sensor is a basic component of the entire
E.C.C.S. It monitors engine speed and piston position, and
sends signals to the E.C.U. to control fuel injection, ignition
timing and other functions.

The crank angle sensor has a rotor plate and a wave-forming
circuit. The rotor plate has 360 slits for 1° signal and 4 slits for
180° signal. Light Emitting Diodes (L.E.D.) and photo diodes
are built in the wave-forming circuit.

When the rotor plate passes between the L.E.D. and the photo
diode, the slits in the rotor plate continually cut the light being
transmitted to the photo diode from the L.E.D. This generates
rough-shaped pulses which are converted into on-off pulses by
the wave-forming circuit, which are sent to the E.C.U.

Air Flow Meter

The air flow meter measures the intake air flow rate by taking
a part of the entire flow. Measurements are made in such a
manner that the E.C.U. receives electrical output signals varied
by the amount of heat emitting from the hot wire placed in the
stream of the intake air.

When intake air flows into the intake manifold through a route
around the hot wire, the heat generated from the hot wire is
taken away by the air. The amount of heat depends on the air
flow. On the other hand, the temperature of the hot wire is
automatically controlled to a certain number of degrees.
Therefore, it is necessary to supply the hot wire with more
electric current in order to maintain the temperature of the hot
wire. The E.C.U. knows the air flow by means of the electric
change.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION [GA |

Engine Temperature Sensor

The engine temperature sensor, located on the intake manifold,
detects engine coolant temperature and transmits a signal to
the E.C.U.

The temperature sensing unit employs a thermistor which is
sensitive to the change in temperature. Electrical resistance of
the thermistor decreases in response to the temperature rise.

Throtle Sensor & Soft Idie Switch

The throttle sensor responds to the accelerator pedal move-
ment. This sensor is a kind of potentiometer which transforms
the throttle valve position into output voltage, and emits the
voltage signal to the E.C.U. In addition, the sensor detects the
opening and closing speed of the throttle valve and feeds the
voltage signal to the E.C.U.

Idle position of the throttle valve is determined by the E.C.U.
receiving the signal from the throttle sensor. This system is
called “soft idle switch”. This one controls engine operation

serFosgk|  such as fuel cut.
Supply voltage:
5V [Applied between terminals Mo. 1 and 3)
= 45
=
|
2
a
o
e
3 2
| £
4 2 £
5
1 E
- |
Throttle sensor 2 I
o |
g
g
3 05 ,
=]
T &
. Throttle valve opening angle (deg.) o
SEF520K
Fuel Injector
The fuel injector is a small, elaborate solenoid valve. As the
E.C.U. sends injection signals to the injector, the coil in the
injector pulls the needle valve back and fuel is released into the
intake manifold through the nozzle. The injected fuel is con-
trolled by the E.C.U. in terms of injection pulse duration.
SEFBITH
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

SEFGRBK

Connector
Isolation bushing
Contact plate

SEC3364

SEFS44L

Pressure Regulator

The pressure regulator maintains the fuel pressure at 299.1
kPa (2.991 bar, 3.05 kg/cm?, 43.4 psi). Since the injected fuel
amount depends on injection pulse duration, it is necessary to
maintain the pressure at the above value.

Exhaust Gas Sensor (Models with catalyzer
only)

The exhaust gas sensor, which is built into the exhaust pipe,
monitors the density of oxygen in the exhaust gas. It consists
of a closed-end tube made of ceramic zirconia and other com-
ponents. Porous platinum electrodes cover the tubes inner and
outer surfaces. The closed-end of the tube is exposed to the
exhaust gas in the exhaust manifold. The tube's outer surface
contacts the exhaust gas while the inner surface contacts the
air.

Fuel Pump

A turbine type design fuel pump is used and is situated in the
fuel tank.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

Fower

transistor

SECOB4K

SEFOB5K

Idie adjusting screw
F.LC.D, solenoid valve

SEFTOIK

SEFBESK

Power Transistor & Ignition Coil

The ignition signal from the E.C.U. is amplified by the power
transistor, which turns the ignition coil primary circuit on and off,
inducing the proper high voltage in the secondary circuit. The
ignition cail is a small, semi-moulded type.

Air Regulator

The air regulator provides an air by-pass when the engine is
cold for a fast idle during warm-up.

A bimetal, heater and rotary shutter are built into the air regu-
lator. When the bimetal temperature is low, the air by-pass port
opens. As the engine starts and electric current flows through
a heater, the bimetal begins to turn the shutter to close the
by-pass port. The air passage remains closed until the engine
stops and the bimetal temperature drops.

Idle Air Adjusting (I.A.A.) Unit

The ILA.A. unit is made up of the A.A.C. valve, F.|1.C.D. solenoid
valve and idle adjusting screw. It receives the signal from the
E.C.U. and controls the idle speed at the preset value.

Fast Idle Control Device (F.I.C.D.) Solenoid Valve

The F.I.C.D. solenoid valve provides additional air when the air
conditioner switch is turned on.

Auxiliary Air Control (A.A.C.) Valve

The E.C.U. actuates the A.A.C. valve by an ON/OFF pulse. The
longer that ON duty is left on, the larger the amount of air that
will flow through the A.A.C. valve.
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ENGINE AND EMISSION CONTROL PARTS DESCRIPTION
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"  Reed Flesd
4w gwitch 3 % gwitch
re— ey

FeES R

5 1  Magnaetic
. ; — e R 11, ]

‘ f:l ‘ " £ A

hex e

Fiald plate Field plate

SEFG248

4
Power steering oil
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SEF100K
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SEF528K

Vehicle Speed Sensor

The vehicle speed sensor provides a vehicle speed signal to
the E.C.U.

The speed sensor consists of a reed switch, which is installed
in the speedometer unit and transforms vehicle speed into a
pulse signal.

Power Steering Oil Pressure Switch

The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects the power steering
load, sending the load signal to the E.C.U. The E.C.U. then
sends the idle-up signal to the A.A.C. valve.

E.G.R. Control Valve

The E.G.R. control valve controls the quantity of exhaust gas
to be led to the intake manifold through vertical movement of
the taper valve connected to the diaphragm, to which vacuum
is applied in response to the opening of the throttle valve.

E.G.R. & Canister Control Solenoid Valve

The E.G.R. and canister systems are controlled only by the
E.C.U. At both low- and high-speed revolutions of engine, the
solenoid valve turns on and accordingly the E.G.R. control
valve and canister cut the exhaust gas and fuel vapor leading
to the intake manifold.

B.P.T. Valve

The B.P.T. valve monitors exhaust pressure to activate the
diaphragm, controlling throttle chamber vacuum applied to the
E.G.R. control valve. In other words, recirculated exhaust gas
is controlled in response to positioning of the E.G.R. control
valve or to engine operation.

EF & EC-186



ENGINE AND EMISSION CONTROL PARTS DESCRIPTION

¥ Fuel outlet

' * Fuelinie

SEF2564A

Fuel Filter

The specially designed fuel filter has a metal case in order to
withstand high fuel pressure.

Diagnostic Connector for CONSULT

The diagnostic connector for CONSULT is located behind the
hood lock release handle.

Activated Carbon Canister (Models with
catalyzer only)

The carbon canister is filled with active charcoal to absorb
evaporative gases produced in the fuel tank. These absorbed
gases are then delivered to the intake manifold by manifold
vacuum for combustion purposes.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed and piston position

Air flow meter

Amount of intake air

Y

Engine tempearature sensor

Engine temparature

Exhaust gas sensor#

Density of oxygen in exhaust gas

Y

Throttle sensor

Throttle valve pesition

Neutral switch Gear position

E.C.C.S.
control
unit

Injector

Y

Vehicle speed sensor Vehicle speed

Starl signal

Ignition switch

h

¥

Air conditioner switch

Air conditioner operation

Battery Battery voltage

hd

#*: Models with catalyzer only

BASIC FUEL INJECTION CONTROL

The amount of fuel injected from the fuel injector,
or the length of time the valve remains open, is
determined by the E.C.U. The basic amount of
fuel injected is a program value mapped in the
E.C.U. ROM memory. In other words, the pro-
gram value is preset by engine operating condi-
tions determined by input signals (for engine rpm
and air intake) from both the crank angle sensor
and the air flow meter.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is com-
pensated for to improve engine performance
under various operating conditions as listed
below.

< Fuel increase >

1) When starting the engine

2) During warm-up

3) During acceleration

4) Hot-engine operation

< Fuel decrease>

1) During deceleration
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION [GA]

CLOSED LOOP

o
CONTROL /C-C-E-S-
control
Lali Ini "
Feedback signal nisction pulse

e

Exhaust
gas Injector

EEMSOr

Combustion .& Fual injection

SEFB398

Fuel Injection Control (Cont’'d)
MIXTURE RATIO FEEDBACK CONTROL

Mixture ratio feedback system is designed to precisely control

the mixture ratio to the stoichiometric point so that the three-

way catalyst can reduce CO, HC and NOx emissions. This

system uses an exhaust gas sensor in the exhaust manifold to

check the air-fuel ratio. The control unit adjusts the injection

pulse width according to the sensor voltage so the mixture ratio

will be within the range of the stoichiometric air-fuel ratio.

This stage refers to the closed-loop control condition. The

open-loop condition refers to that under which the E.C.U.

detects any of the following conditions and feedback control

stops in order to maintain stabilized fuel combustion.

1) Deceleration

2) High-load operation

3) Engine idling

4) Malfunction of exhaust gas sensor or its circuit

5) Insufficient activation of exhaust gas sensor at low engine
temperature

6) Engine starting

7) When all of the following conditions are met:

+ |gnition switch “ON"

Soft idle switch “ON"

Neutral switch “OFF"

Engine running at idle speed

Vehicle running at slow speed

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratio signal transmitted from the exhaust gas sensor. This feed-
back signal is then sent to the E.C.U. to control the amount of
fuel injection to provide a basic mixture ratio as close to the
theoretical mixture ratio as possible. However, the basic mix-
ture ratio is not necessarily controlled as originally designed.
This is due to manufacturing errors (e.g., air flow meter hot
wire) and changed during operation (injector clogging, etc.) of
E.C.C.S. parts which directly affect the mixture ratio.
Accordingly, a difference between the basic and theoretical
mixture ratios is quantitatively monitored in this system. It is
then computed in terms of “fuel injection duration” to automa-
tically compensate for the difference between the two ratios.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Injection Control (Cont'd)

m/—lmm-nn pule FUEL INJECTION TIMING
;L cptimcine Two types of fuel injection systems are used — Simultaneous
injection and sequential injection. In the former, fuel is injected
No. 2 cylinder T3 I into all four cylinders simultaneously twice each engine cycle.
In other words, pulse signals of the same width are simulta-
Mo 3 eylinger ] neously transmitted from the E.C.U. to the four injectors two
times for each engine cycle.
: [+ In the sequential injection system, fuel is injected into each cyl-
o4 cvinsn inder during each engine cycle according to the firing order.
f——1 engine cycls — = When the engine is being started and/or if the fail-safe system
Sequential injection sersaip|  (C.P.U. of E.C.U.) is operating, simultaneous fuel injection is
used.
When the engine is running sequential fuel injection is used.
MNo Ir_ylms:ler—-n I n
MNo. 2 cvlimr...r;n_____n_‘
No. 3 cylinderJ | I n
Nn.dwlmd:r.ﬂ- r]. I
I— 1 engine cycle —4
Simultaneous injecticn SEFSTEE
FUEL SHUT-OFF
Fuel to each cylinder is cut off during deceleration or operation
of the engine at excessively high speeds.
Ignition Timing Control
INPUT/OUTPUT SIGNAL LINE
Crank angle sensor Engine speed and piston position
Air fiow meter Amount of intake air
Engine temperature sensor Engine temperature ]
Throtile sensor Throttle valve position
*TECCS:
control = Power transistor
Ignition switch Start signal | unit
Neutral switch Gear position |
Battery Battery voltage
Vehicle speed sensor Vehicle speed )
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Ignition Timing Control (Cont’d)

SYSTEM DESCRIPTION

The ignition timing is controlled by the E.C.U. in
order to maintain the best air-fuel ratio in
response to every running condition of the
engine. The ignition timing data is stored in the
ROM located in the E.C.U., in the form of the map
shown below.

The E.C.U. detects information such as the injec-
tion pulse width and crank angle sensor signal
which varies every moment. Then responding to
this information, ignition signals are transmitted
to the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec

A°B.T.D.C.

In addition to this,

1) At starting

2) During warm-up

3) Atidle

4) At low battery voltage

5) At acceleration

6) Hot-engine operation

the ignition timing is revised by the E.C.U.

according to the other data stored in the ROM.

Tp
[mseci*
1
bl L e
!

2.00 ¢ . 4 T £ :A *—
Injecticn
pulse
width 1 =y & # —

1.25 & o+ 2 L—

1.00 _T 23

‘

BOO 8OO

Engine speed (rpm)

1,200 1,600 2,000

SECDBEK
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Idie Speed Control

Engine speed

L 4

Engine temperature sensor

Engine coolant temperature

Ignition switch

Starl signal

Throttle sensor

b

Throltle valve position

MNeutral switch

T

Neutral position

Air conditioner switch

¥

Power steering cil pressure switch

E.C.C.5.
Air conditioner operation control AA.C.
*1 unit » valve

Power steering load signal

Baltery

L

Battery voltage

Vehicle speed sensor

Vehicle speed

Air flow meter

Amount of intake air

Load swilch

h d

Electrical load

L

SYSTEM DESCRIPTION

This system automatically controls engine idle speed to a spec-
ified level. Idle speed is controlled through fine adjustment of
the amount of air which by-passes the throttle valve via A.A.C.
valve. The A.A.C. valve repeats ON/OFF operation according
to the signal sent from the E.C.U. The crank angle sensor
detects the actual engine speed and sends a signal to the
E.C.U. The E.C.U. then controls the ON/OFF time of the A.A.C.
valve so that engine speed coincides with the target value
memorized in ROM. The target engine speed is the lowest
speed at which the engine can operate steadily. The optimum
value stored in the ROM is determined by taking into consider-
ation various engine conditions, such as warming up and dur-
ing deceleration, fuel consumption, and engine load (air
conditioner, electrical load).
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fuel Pump Control

INPUT/OUTPUT SIGNAL LINE
Crank angle sensor Engine speed
= E.C.C.S.
control * Fuel pump relay
unit
Ignition switch Start signal
SYSTEM DESCRIPTION = :
. Condition Fuel pump operation
The E.C.U. activates the fuel pump for several
seconds after the ignition switch is turned on to Ignition switch is turned to ON. Operates for
improve engine startability. If the E.C.U. receives 5 seconds
a 180° signal from the crank angle sensor, it Engine running and cranking Operates
knows that the engine is rotating, and causes the Wh e i
: 1 d St 1 d
pump to perform. If the 180° signal is not =l Lo SRR Sea%0
received when the ignition switch is on, the Excepl as shown above Stops

engine stalls. The E.C.U. stops pump operation
and prevents battery discharging, thereby
improving safety. The E.C.U. does not directly
drive the fuel pump. It controls the ON/OFF fuel
pump relay, which in turn controls the fuel pump.

Acceleration Cut Control

INPUT/OUTPUT SIGNAL LINE
Crank angle sensor Engine speed 1
Air conditioner switch A/C ON signal J
- EIG.CE,
control ™ Air conditioner relay
Neutral swilch MNeutral position unil
Throttle sensor Throttle valve opening angle
SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed,
the air conditioner is turned off for a few seconds.
This system improves acceleration when the air
conditioner is used.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

E.G.R. (Exhaust Gas Recirculation) & Canister

Control

INPUT/OUTPUT SIGNAL LINE
Engine speed

Crank angle sensor

Air flow meter Amount of intake air

Y

¥

Engine temperalure sensor Engine temperature

E.C.C.5. X

.| E.G.R. & canister
control > ;
o control solenoid valve

Y

Ignition switch Start signal

SYSTEM DESCRIPTION

In addition, a system is provided which precisely
cuts and controls port vacuum applied to the
E.G.R. control valve and canister to suit engine
operating conditions. This cut-and-control opera-
tion is accomplished through the E.C.U. When
the E.C.U. detects any of the following
sonditions, current flows through the solenoid
valve in the E.G.R. and canister control vacuum
line.

Y

This causes the port vacuum to be discharged
into the atmosphere so that the E.G.R. control
valve and canister remain closed.

1) Low engine temperature

2) Engine starting

3) High-speed engine operation

4) Engine idling

5) Excessively high engine temperature

6) Air flow meter malfunction
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Radiator Fan Control

INPUT/OUTPUT SIGNAL LINE

Vehicle speed sensor

Vehicle speed

Engine temperature sensor

Engine coolant temperature

L J

Air conditionar switch

Air conditioner “ON" signal

L

Radiator fan relay-1

Radiator fan motor “ON" signal

EC.CS

control
unit

Radiator fan relay-1
* (for low speed con-
trol)

Themuoswitch

Engine coolanl temperature

Y

The E.C.U. controls the radiator fan correspond-
ing to the vehicle speed, engine temperature, and
air conditioner ON signal. The control system for

T

Radiator fan relay-2
(for high speed con-
trol)

Air conditioner switch is “ON"

Engine coolant

models for hot areas has 2-step controls [Low/ HTpPeeEig HAAOEIANS Reamar«s
High speed]. "C°F)
Vehicle speed is
OPERATION Low speed below BO km/h
; - s (50 MPH)
Air conditioner switch is “OFF" 80 (194) or less
Vehicle speed is
Engine coolant OFF BO km/h
lemperature Radiator fans Remarks (50 MPH) or more
C (R Vehicle speed is
85 (185) or less OFF — Low speed below 20 km/h
Vehicle speed is From 91 (196) (12 MPH)
Low speed  |below 80 km/h until 95 (203) Vehicle speed is
From B6 (187) (50 MPH) High speed |20 km/h
until 90 (194) Vehicle speed is (12 MPH) or more
OFF 80 kmvh (50 96 (205) or more High speed —_
MPH) or more
Vehicle speed is
Low speed below 20 km/'h
From 91 (196) (12 MPH})
until 95 (203) Vehicle speed is
High speed 20 kmvh (12
MPH) or more
96 (205) or more High speed —
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Air Conditioner Cut Control During Acceleration

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

A/C ON signal

Y

Throttle sensor

Throttle valve opening angle

Engine temperature sensor

Engine coolant temperature

E.C.C.S5.

control

L 4

Crank angle sensor

Engine speed

unit

Vehicle speed sensor

Vehicle speed

¥

¥

SYSTEM DESCRIPTION

When the accelerator pedal is fully depressed or
engine temperature is extremely high, the air
conditioner is turned off for a few seconds.

This system improves acceleration when the air

conditioner is used.

Air Regulator Control

INPUT/OUTPUT SIGNAL LINE

Crank angle sensor

Engine speed

Ignition switch

Start signal

L 4

Air conditioner relay

SYSTEM DESCRIPTION

The air regulator is controlled by the E.C.U. at the

"l Eccs.
conirol * Air regulator
unit
Condition Air regulator operation

same time as fuel pump ON-OFF control.

Ignition switch is turned to ON

Operates for
5 seconds

While engine is running and
cranking

Operates

When engine is stopped

OFF in 1 second

Except as shown above

OFF
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

Fail-safe System

C.P.U. MALFUNCTION OF E.C.U.

Outline

The fail-safe system makes engine starting pos-
sible if there is something malfunctioning in the
E.C.U.'s C.P.U. circuit. In former models, engine
starting was difficult under the conditions men-
tioned above. But with the provisions provided in
this fail-safe system, it is possible to start the
engine.

Fail-safe system activating condition when
E.C.U. is malfunctioning

The computing function of the E.C.U. was judged
to be malfunctioning.

When the fail-safe system activates, i.e. if the
E.C.U. detects a malfunction condition in the

— C.P.U. of E.C.U., the CHECK ENGINE LIGHT on

the instrument panel lights to warn the driver.

Engine control, with fail-safe system,
operates when E.C.U. is malfunctioning
When the fail-safe system is operating, fuel
injection, ignition timing, fuel pump operation,
A.A.C. valve operation and radiator fan operation
are controlled under certain limitations.

Operation

Operation

Fuel injection Simultaneous injection

Ignition timing is fixed at

lgnition timing the preset value

Fuel pump relay is “ON"

Fugl pump when engine is running and
"OFF" when engine stalls.
AAC. valve Full open

Radiator fans

Radiator fan relay "ON"

Cancellation of fail-safe system when E.C.U.
is malfunctioning

Activation of the fail-safe system is canceled
each time the ignition switch is turned OFF. The
system Is reactivated if all of the above-men-
tioned activating conditions are satisfied after
turning the ignition switch from OFF to ON.
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ENGINE AND EMISSION CONTROL SYSTEM DESCRIPTION

[GA]

Fail-safe System (Cont’d)

AIR FLOW METER MALFUNCTION

It the air flow meter output voltage is above or
below the specified value, the E.C.U. senses an
air flow meter malfunction. In case of a
malfunction, the throttle sensor substitutes for the
air flow meter.

Though air flow meter is malfunctioning, it is pos-
sible to drive the vehicle and start the engine. But
engine speed will not rise more than 2,400 rpm
in order to inform the driver of fail-safe system
operation while driving.

Operation
Engine condition Starter switch Fail-sate system Fail-sate functioning
Stopped ANY Does not operale —
o s N T e
Running OFF Engine speed will not nse above 2,400 rpm

ENGINE TEMPERATURE SENSOR
MALFUNCTION

When engine temperature sensor output voltage
is below or above the specified value, water tem-
perature is fixed at the preset value as follows:

Operation

Engine temperature

Condition decided

Just as ignition switch is
turmed ON or Start

More than 4 minutes after
ignition ON or Start

40°C (104°F)

BO°C (176°F)

40 - 80°C (104 - 176°F)

Except as shown above
P ¥ {Depends on the time)

THROTTLE SENSOR MALFUNCTION

Description

When the output signal of throttle sensor is
abnormal the E.C.U. judges it as a malfunction-
ing of throttle sensor.

The E.C.U. does not use the throttle sensor
signal, but judges the idle position by the amount
of fuel injected and the engine rpm.

Operation

——

— Driving condition

——

When engine is idling MNormal

When accelerating Poor acceleration
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

PREPARATION 2. On air conditioner equipped models, checks

1. Make sure that the following parts are in good should be carried out while the air condi-
order. tioner is “OFF".

o Battery 3. When measuring “CO” percentage, insert

« Ignition system probe more than 40 cm (15.7 in) into tail

« Engine oil and coolant levels pipe.

o Fuses 4. Tum oft headlamps, heater blower, rear

o E.C.U. harness connector defogger.

. ::"-‘-m hoses 5. Keep front wheels pointed straight ahead.

e AIrintake system 6. Make the check after the radiator fan has

LI B

Qil fill , oil level » ©1C.
(Oil filler cap, oil level gauge, etc.) stopped.

Fuel pressure
Engine compression

* (For models without catalyzer)

E.G.R. control valve operation

Throttle valve

FOR MODELS WITH CATALYZER
Overall inspection sequence

¥

( INSPECTION START )

Perorm self-diagnosis.

N-G_- Repair or replace.

O.K.

Y

Check & adjust ignition timing.

v

Check & adjust idle speed,

¥

Check exhaust gas sensor func-
tion

N.G.| Check exhaust gas sensor har-

ness.

( INSPECTION END )

O.K.

¥

O.K. N.G.
*| Repair or replace harness. =
¥
Check CO%.
N.G. QK.
- Heplace exhaust gas sensor,
1 ¥

Check emission conlrol parts _‘N'E Check exhaust gas sensor func-
and repair or replace if neces- tion.
sary. 51
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IDLE SPEED/IGNITION TIMING/IDLE MIXTURE RATIO INSPECTION

idle check and procedure
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START

C )

Visually chack the following;
e Air cleaner clogging

e Hoses and ducts for leaks
E.G.R. valve operation
Electrical connectars
Gasket

L]
L]
[ ]
e Throtlie valve and throttle sensor operation

Star engine and warm it up unlil water tempera-
ture indicator points to the middle of gauge.
Ensure engine stays below 1,000 rpm.

L 4

Open engine hood and run engine at about 2,000
rpm for about 2 minutes under no-load.

r

Perform E.C.C.S. sell-diagnosis (Mode [I).

O.K. N.G.

Y

RED LED

i

Repair or replace components as necassary.

Run engine at about 2,000 rpm for aboul 2 min-
utes under no-load,

Race engine twao or three times under no-load,
then run engine for about 1 minute at idle speed,

¥

1) Select “IGN TIMING ADJ" in "WORK
SUPPORT" mode.
2) Touch “START".
OR

®

1) Tum off engine and disconnect throttle
sensor harness connector,
2) Start engine

®)

Race engine (2,000 - 3,000 rpm) 2 or 3 minutes
under no-load and then run engine at idle speed.

Check ignition timing with a timing light.

10°+2° B.T.D.C.

l N.G.

lmv:.
Ty ®

EF & EC-200

TD.C

(Yellow] -

¢

i
"‘-.\ llll-’
—[CHECK™
- .
e

Chack ergine ighi

SEFB21K

~10° BT.LLC. [White)
| 20° BTD.C. (White)

=
et g )
=

SEF346L



