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IMPORTANT

WARNING/CAUTION/NOTE

Please read this manual and follow its instruc-
tions carefully. To emphasize special informa-
tion, the words WARNING, CAUTION and NOTE
have special meanings. Pay special attention
to the messages highlighted by these signal
words.

WARNING:
Indicates a potential hazard that could re-
sult in death or injury.

CAUTION:
Indicates a potential hazard that could re-
suit in vehicle damage.

NOTE:
Indicates special information to make mainte-
nance easier or instructions clearer.

WARNING:

This service manual is intended for autho-
rized Suzuki dealers and qualified service
mechanics only. Inexperienced mechan-
ics or mechanics without the proper tools
and equipment may not be able to proper-
ly perform the services described in this
manual. Improper repair may result in in-
jury to the mechanic and may render the
vehicle unsafe for the driver and passen-
gers.

WARNING:

For vehicles equipped with a Supplemen-

tal Inflatable Restraint Air Bag System:

® Service on or around air bag system
components or wiring must be per-
formed only by an authorized Suzuki
dealer. Please observe all WARNINGS
and SERVICE PRECAUTIONS in Section
9J under “On-Vehicle Service” and the
Air Bag System Component and Wiring
Location view in Section 9J before per-
forming service on or around air bag
system components or wiring. Failure
to follow WARNINGS could result in
unintended air bag deployment or
could render the air bag inoperative. Ei-
ther of these two conditions may result
in severe injury.

e |f the air bag system and another ve-
hicle system both need repair, Suzuki
recommends that the air bag system be
repaired first, to help avoid unintended
air bag deployment.

¢ Do not modify the steering wheel, dash-
board, or any other air bag system com-
ponent (on or around air bag system
componenrs or wiring}. Modifications
can adversely affect air bag system per-
formance and lead to injury.

¢ [fthe vehicle will be exposed to temper-
atures over 93°C, 200°F (for example,
during a paint baking process), remove
the air bag system components {air bag
inflator module, sensing and diagnostic
module, forward discriminating sensor)
beforehand to avoid component dam-
age or unintended deployment.
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FOREWORD TABLE OF CONTENTS SECTION
This SUPPLEMENTARY SERVICE MANUALisa | ENGINE
supplement to SE416/SZ416 SERVICE MANU- Electronic Fuel Injection Sys-
AL tem (Single Point Throttie 6E 6F1
It has been prepared exclusively for Body Fuel Injection)
SE416/SZ416 equipped with stepper motor Electronic Fuel Injection Sys-
type EGR valve. tem {Sequential Multiport| 6E1
Fuel Injection)
Applicable model: SE416/S2416 equipped Ignition System 6F1
with stepper motor type
EGR valve

It describes only different service information RELATED SERVICE MANUAL

of SE416/SZ416 equipped with stepper motor e VITARA SERVICE MANUAL

type EGR valve as compared with that for the (99500-60A10)

vehicle without that system Therefore, when- e VITARA SUPPLEMENTARY SERVICE
ever servicing SE416/SZ416 equipped with MANUAL {99501-60A70)

stepper motor type EGR valve, consultthisser- e VITARA SUPPLEMENTARY SERVICE
vice manual first. MANUAL (99501-61A10)

And for any section, item or description not e SE/SV/SZ/SY SERIES SUPPLEMENTA.-

found in this service manual, refer to the right RY SERVICE MANUAL (99501-60G10)
listed SERVICE MANUAL.

When replacing parts or servicing by disas-
sembling, it is recommended to use SUZUKI
genuine parts, tools and service materials {lu-
bricants, sealants, etc.) as specified in each de-
scription.

Allinformation, illustrations and specifications
contained in this literature are based on the lat-
est product information available at the time of
publication approval. And used as the main
subject of description is the vehicle of standard
specifications among others. Therefore, note
that illustrations may differ from the vehicle
being actually serviced. The right is reserved to
make changes at any time without notice.

SUZUKI MOTOR CORPORATION
OVERSEAS SERVICE DEPARTMENT

© COPYRIGHT SUZUKI MOTOR CORPORATION 1996
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ABS
A/C
A/T
B+

CMP sensor :
CTP switch :

DLC
ECM
ECT sensor

EGR
EVAP
GND

ABBREVIATIONS USED IN THIS MANUAL

:Anti-lock Brake System
:Air Conditioning
:Automatic Transmission
:Battery Voltage

Camshaft Position sensor
Closed Throttle Position
switch

:Data Link Connecter
:Engine Control Module
:‘Engine Coolant Temp.

sensor

:Exhaust Gas Recirculation
:Evaporative Emission
:Ground

IAC valve

IAT sensor
IC

PCV valve

PSP switch

MAF sensor ;
MAP sensor :

TCM
TP sensor
VSS

Idle Air Control valve
:Intake Air Temp. sensor
:lgnition Control
:Positive Crankcase

Ventilation valve

:Power Steering Pressure

switch

Mass Air Flow sensor
Manifold Absolute Pressure
sensor

‘Transmission Control Module
:Throttle Position sensor
:‘Vehicle Speed Sensor
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ELECTRONIC FUEL INJECTION SYSTEM 6E-1

SECTION 6E

ELECTRONIC FUEL INJECTION SYSTEM
(SINGLE-POINT THROTTLE BODY FUEL INJECTION)

NOTE:

For the descriptions {items) not found in this section of this manual, refer to the same section of SE/
SZ/SV/SY SERIES SUPPLEMENTARY SERVICE MANUAL (99501-60G10).

CONTENTS
GENERALDESCRIPTION .................. BE- 1 ON VEHICLE SERVICE .................... 6E-17
ELECTRONIC CONTROL SYSTEM ......... 6E- 4 General ... ... ... i, 6E-18
Engine Control Module (ECM) .......... 6E- 8 ELECTRONIC CONTROL SYSTEM....... GE-18
EGRSystem .........ocovviiiinaivin.s. B6E- 9 EGR System .....c.covivieiinniinn 6E-18
System Inspection ................... 6E-18
DIAQNOSIS .............................. 6E-10 RemMOVEl .« 6E-19
Diagnostic Code Table . Ty 6E-10 Inspection ... 6E-19
Code No.51 EGR Valve Cireuit ........... 6E-11 Installation .............coveevennn.. 6E-19
B-6 EGR System Inspection ............. 6E-12
ECM and its Circuit Check .............. 6E-13 SPECIALTOOLS .......................e. 6E-20
VoltageCheck ......................... 6E-13
Resistance Check ...................... 6E-15
GENERAL DESCRIPTION

The Electronic Fuel Injection system in this ve-
hicle supplies the combustion chambers with
air/fuel mixture of optimized ratio under widely
varying driving conditions.

It uses the single-point throttle body fuel injec-
tion system which injects fuel into the throttle
body through one injector.

This system has 2 major sub-systems: airffuel
delivery system and electronic control system.
Airffuel delivery system includes fuel pump,

throttle body, etc..
61A20-BE-1-1S

Eilectronic control system includes ECM, vari-
ous sensors and controlled devices.

This section explains not only the system re-
lated to the electronic fuel injection but also
such functions of ECM as listed below.

® EGR control system

® Throttle opener control system

¢ [C {Ignition Control)

® Fuel evaporative emission control system


James
http://www.rhinoman.org




6E-2 ELECTRONIC FUEL INJECTION SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM G6E-3
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6E-4 ELECTRONIC FUEL INJECTION SYSTEM

ELECTRONIC CONTROL SYSTEM ® Fuel injection control system
® |AC valve control system
The electronic control system consists of 1) vari- e Fuel pump control system
ous sensors which detect the state of engine ® Throttle opener control system
and driving conditions, 2} ECM which controls ® EGR control system
various devices according to the signals from ® |[gnition control system
the sensors and 3) various controlled devices. ® EVAP emission control system
Functionally, it is divided into 8 sub systems: e Oxygen sensor heater control system
i} 8.9

A 9 5,0
3 2 c
6E-0020

INFORMATION SENSORS CONTROLLED DEVICES OTHERS
1. MAP sensor a : Injector A : Fuel pressure regulator
2. Throttle position sensor b : IAC valve B : Throttle opener
3. IAT sensor c : Throttle opener C : EVAP canister
4. ECT sensor solencid vacuum valve D : ECM
5. Heated oxygen sensor d : EGR valve {stepper motor) E : Monitor coupler
6. Battery e : EVAP canister purge valve F : Main relay
7. Vehicle speed sensor f : Fuel pump relay G 1 Data link connector
8. CMP sensor {in distributor) g : lgniter {Power unit; in distributor) H : Right hand steering vehicle
9. Power steering pressure switch h : Malfunction indicator lamp I ¢ Left hand steering vehicle

(if equipped) {“CHECK ENGINE” light)
: Oxygen sensor heater

NOTE:
Above figure shows left-hand steering vehicle. For right-hand steering vehicle,
Combination meter, ECM and DLC are installed at the other side.

61A20-6E-4-18
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ELECTRONIC FUEL INJECTION SYSTEM 6E-5

w
13
BR vo—1- BI/B
:— e __ .14 L = BI
i ON & e
t LI et g 1 U
: ST _ - |1
I 19
H A11A12A25 B12 B16 R g
! | W —0Bs 2 Al
1 L .
| . 17 2
1r 20 AT40—Y
, iz
o L Gre—0 B4 ; =
I ' GriR 2| & |a1s9—0 2
H
.  R/B Bs || 3|3
w
/@*———Gd‘{— = = )
4 B2 1512
] —GrR — >
22 E— 6r——oB7 | 2|&
— Gr/Y—4 i
/)'r_r-—BlfW-— Be |33
23 4
Terminal position § b ‘ L
of relay GefY —4 Az0p— P ——————t O — B/ —e
24 B3 P/E——ge——BI/R
== - BW F/B PA|| MO 6
"~ EEEE TN T » [
00t K !—_TEEB[L‘ 0 B6 N3 A16I:LQJ'B BI/B
RIY Ses || B = | Ado—Lar BI/B
Gr/Y: =l
> | »
25 B/BI Gr/Y 88 &
> | » Aa<>—|_grw——-@:-sus
g LSt 8
®lo
= l @
YiB—0 A23 g =
26 BI/B
w
BRoag || 2|3
| o @
@ | & | (A170Viv4 BWY
TERMINAL POSITION OF PARTS 5 -3 2
SIDE COUPLER o o 1At R m
TPS and injector MAP sensor qA | AGOBrY. IGU\J
212} |argobre
=3 1 ,UU-H
@ o] | Aspew
o o
vin GND Vout 27 g &
Distributor o |3 I
S, 1
F81/0-0 B13 = = ARGV [ AT
B : B1 BIfY SW [LAMP]
;: tp c,:' :;c]-.: 1:-.,? 28 . A240— BIR————GND| TS/T von-
L B10 ——
Ve COIL IGt / Vout Va GNDZ Y—<Lr' VW
BAW—
L
6€-0050 or 12
B/BI BIG
- SIG GND B+
" GE-0030

L

61A20-6E-5-1S


James
http://www.rhinoman.org




6E-6 ELECTRONIC FUEL INJECTION SYSTEM
1. Ignition coil {in distributor} NLI;IL C‘g:..FEI)ER CIRCUIT
2. Fuel Il’l]eCtO!' . Al R Fuel injector {positive)
3. Igniter {in distributor) A2 Blank
4, Fuel pump relay A3
A4 Lg/R EVAP canister purge valve
5. Fuel pump AS Br/W | EGR valve (stepper motor coil 4)
6. IAC valve A8 BrfY | EGR valve (stepper motor coil 2)
7. EVAP canister purge valve A7 — | Blank
8. Throttle opener solenoid vacuum valve A8 Lg/W { Throttle opener sclenoid vacuum valve
. . . - A9 B/R Engine start switch
9. Malfunction indicator lamp (“CHECK ENGINE 210 — Blagnk
Iight) Al Bl Main relay
10. EGR valve {stepper motor) A12 | BUB | Power source
11. Monitor coupler A13 | B/BI | Ground
. Al4 Y Fuel inj egative
12, Data link connector "Ef]'njecmr(n gative)
) A15 0 Igniter
13. Main relay A16 | Lg/B | Idle air control valve
14. Circuit fuse A17 VY | Malfunction indicator lamp
s . {"CHECK ENGINE” light)
15. [gnEtlon switch A18 | BB | EGRvalve (stepper motor coil 3}
16. Main fuse Al8 Br/R EGR valve (stepper motor coil 1}
17. Starter motor A20 P Fuel pump relay
18. Battery AN v Duty output terminal
. . oee A22 P/B Oxygen sensor heater
19. CMP sensor (in distributor
( ) A23 ¥/8 AJC amplifier {if equipped)
20. MAP sensor A24 | BIR | Testswitch terminal
21. IAT sensor A25 BI/B Power source
22. TP sensor A26 | BIG | Ground
23. CTP (Closed Throttle Position : idle) switch B1 | GrY | Sensorground
2d. H d B2 GriR | Power source {for sensors}
- Heated oxygen sensor 83 R/Y | Engine coolant temp. sensor
25, ECT sensor B4 | GHG | Manifold absolute pressure sensor
26. A/C amplifier BS RB | Intake air temp. sensor
27. PSP switch B6 R/BI | Heated oxygen sensor
B7 Gr Throttle position sensor

28. VSS 88 W | Camshaft position sensor

29. ECM B9 | BIW | CTPswiteh
B1C Y Vehicle speed sensor
B11 - Blank
B12 w Power source for back up
B13 BIfFO Power steering pressure switch

{if equipped) .

B14 BIfY | Diag. switch terminal
B15 VW Data link connector
B16 BAW [ Ignition switch
B17
B18

Wire color g;g — | Blank

B/BI ..... Black/Blue Lg/B ..... Lightgreen/Black B

B/G...... Black/Green Lg/R ..... Lightgreen/Red 21

BR...... Black/Red LgMW .... Lightgreen/White B2z

8/W ..... Black/White Lg/Y ..... Lightgreen/Yel-

BY ...... Black/Yallow low

Bl ....... Blue o ... QOrange

BIB ..... Blue/Black P........ Pink

BING ..... Blue/Green PB...... Pink/Black

BIR ..... Blue/Red R........ Red

BIWw...., Blue/White R/B...... Red/Black

BIY ..... Blue/Yellow RIG...... Red/Green

BIO ..... Blue/Orange RAY ...... Red/Yellow

Br.iioia. Brown R/BI ..... Red/Blue

BrB ..... Brown/Black Sh ...... Skyblue

BrfY ..... Brown/Yellow Viooo .. Violet

Gr....... Gray VIY ..., Violet'Yellow

GriG..... Gray/Green Wi, White

GriR ..... Gray/Red WY ..... ‘White/Yellow

GriY ... Gray/Yellow A S Yellow

Lg....... Lightgreen YB...... Yellow/Black

81A20-6E-6-15
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ELECTRONIC FUEL INJECTION SYSTEM 6E-7
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6E-8 ELECTRONIC FUEL INJECTION SYSTEM

EE-0060

-

. Malfunction indicator lamp
(“CHECK ENGINE" light)

. Cluster

. Diagnosis switch terminal

. Monitor coupler

ECM

Sensed information

Qutput

. Mainrelay

. Ignition switch

PRNDO LN

61A20-6E-8-1S

51A20-6E-8-45

Engine Control Module (ECM)
Self-diagnosis function
When any of such troubles as listed below occurs in Eiec-
tronic Fuel Injection system, ECM activates Malfunction In-
dicator lamp (“CHECK ENGINE” light) while engine is
running to warn the driver of occurrence of such trouble
and stores the data on defective area (where trouble oc-
curred} in its back-up memory. (The memory is kept as it is
evenifthetrouble wasonly temporary and disappeared im-
mediately. And it is not erased unless the power to ECM is
shut off for 20 seconds or longer.) ECM also indicated defec-
tive area in memory by means of flashing of Malfunction In-
dicator lamp (“CHECK ENGINE” tlight) at the time of
inspection {i.e. when diagnosis switch terminal is grounded
and ignition switch is turned ON). '

® When ECM received a defect informing signal from any
one of following sensors and circuits or no signal whatev-
er
* Heated oxygen sensor
* {AT sensor
* MAP sensor
* ECT sensor
* TP sensor
* Vehicle speed sensor
* |dle switch (CTP switch)

* CMP sensor
* EGR valve

¢ When CPU (Central Processing Unit} of ECM fails to oper-
ate :

NOTE:

o Even when a trouble occurs in CMP sensor or idle switch

(CTP switch) circuit {circuit open}), ECM does not indicate
it (or activate Malfunction Indicator lamp {“CHECK EN-
GINE” light) while engine is running.
And when that troubled circuit regains good condition,
the memory of defective area will be erased automatical-
ly even if the power circuit to ECM is not opened as de-
scribed above.
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EL.ECTRONIC FUEL INJECTION SYSTEM 6E-9

EXHAUST GAS RECIRCULATION (EGR) SYSTEM

This system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifold.

The EGR system consists EGR valve and piping
for exhaust gas.

The EGR valve is controlled by ECM according
to the signals from CMP sensor, ECT sensor,
MAP sensor and VSS.

The EGR valve consists of a stepper motor, rods,
valve, etc.

When the EGR valve stepper motor receives
“open” signal from ECM, it turns in the “open”
direction according to the number of steps and
pushes out the rod which is in mesh with the
worm of the stepper motor. As the rod installed
to the EGR valve is pushed by this rod, the EGR

valve opens by the amount corresponding to
the number of steps of the “open” signal from
ECM to let the exhaust gas flow from the ex-
haust manifold to the intake manifold.

To close the EGR valve, the stepper motor turns
inthe “close” direction according to the number
of steps of the “close” signal from ECM and
pulls up the rod. In this way, the valve is closed
by the spring force.

And in this state, the exhaust gas is not aliowed
to flow to the air intake system or the combus-
tion chamber.

Under any one of the following conditions, ECM
closes the EGR valve.

¢ When engine coolant temperature is low

¢ When throttle valve is at idle position

¢ When engine is running under high load

OSSN NSNS

BE-0070

BE-Q080

o s

. EGR valve

. Intake manifold

. Sensed information
. ECM

. From main relay

. Exhaust gas

. Fresh air

N AW N

1. Stepper motor
2. Rod {with thread)
3. Rod
4. Valve
5. Spring

6. Exhaust gas
7. Valve close
8. Valve open

61A20-6E-915
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6E-10 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSIS

DIAGNOSIS CODE TABLE
EXAMPLE: When throttle position sensor is defective {Code No.21)
Code No.21 Code No.21 Code No.21
prm——— ———— A e,
“CHECK ENGINE* —— = .2 L 2 ! 2 1
light turn ON I l ‘ |- l ' l H
OFF ———»
——-
0.3 ]-|0.3 1.0 0.3 3.0 3.0 Time (seg¢.)
0.3 BE-0260
DIAGNOSTIC “CHECK ENGINE” LIGHT
CODE NO. FLASHING PATTERN DIAGNOSTIC ITEM DIAGNOSIS
1 3 BE-0090
13 Oxygen sensor
1 4 BE-0100
1 L
ECT sensor
1 5 §E-0110
2 1 6E-0120
i JIL L
TP sensor
2 2 6E-0130
2 3 BE-0140
IAT sensor
2 5 6E-0150
25 | |] | H | |H |H| Diagnose troubkle according to “DIAGNOS-
> 2 Py TIC FLOW CHART” corresponding to each
24 ﬂﬂ ﬂ l-m ﬂ VSS code No.
3 1 6E-0170
31 ” nn n
MAP sensor
3 2 6E-0180
32 n ﬂ ﬂ n ]'l
4 2 GE-0200
42 m’l”” “” CMP sensor
4 4 6E-0210
i I
CTP switch of TP sensor
4 5 6E-0220
® L Juinie
51 5 ! 980 | EGR valve
_JUUM {stepper motor)
GE-0240
ON [ ECM ECM failure.
12 ! Z Be-02%0 Normal This code appears when none of the other
_ﬂ._ﬂJL codes {Above codes) are identified.

61A20-6E-10-1S
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ELECTRONIC FUEL INJECTION SYSTEM  6E-11

CODE NO.51 EGR VALVE (STEPPER MOTOR OR ITS CIRCUIT OPEN OR SHORT)

1. Battery
2. Main relay
3. ECM

,

4 4. EGR valve

GE-0270

Does EGR stepper motor operate for
about 1 second after ignition switch
ON?

i

I,

6E.0280

Al18 AS

A6 Alg
1 ANEAY Fav4

HHH

1. ECM
68-0290

2, Body ground

| NO

1. Disconnect EGR valve coupler with ignition
switch OFF.

2. Check voltage between “BI/B” wire terminals
and body ground.

3. Are they about 10 - 14 V?

} NO

YES

[ “BI/B” wire open |

{ YES

Check voltage between A5, A6, A18 and A19 termi-
nals of ECM coupler and body ground for about 1
second after ignition switch ON,

Is each measured voltage about 4 — 8.4 V?

=

NO | | YES
Check EGR valve re- Intermittent trouble or
ferring to P.6E-19. faulty ECM.
Is it OK? Recheck referring to in-

termittent trouble.

REFERENCE (ECM AB, A6, A18 and A19 terminal voitage)}

Ignition switch ON

YES |

“Br/R", “Br/Y", “BrfB” or “Br/W” wire open or
shorted to ground or poor A19, A6, A18 or A5 con-
nection of ECM coupler.

\f wire harness and connections are OK, intermit-
tent trouble or faulty ECM.

Recheck referring to intermittent trouble.,

61A20-6E-11-15

NO

| Faulty EGR valve.
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6E-12 ELECTRONIC FUEL INJECTION SYSTEM

B-6 EGR SYSTEM INSPECTION

Ko 6

DN S N N N NN

&\\\\\\\

. EGR valve

. Intake manifold

. Exhaust gas

ECM

. From main relay

. Sensed information

DO RN =

EE-0310

Check EGR system by using tech-1. refer-
ring to P.6E - 18. :
Is it good condition?

} YES | NO

EGR system is in good condition. Clogged EGR gas passage, stuck or faulty
EGR valve or poor performance of ECT sen-
sor, TP sensor.

61A20-6E-12-18
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ELECTRONIC FUEL INJECTION SYSTEM 6E-13

6E-0320

61A20-6E-13-18

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohib-
ited to connect voltmeter or chmmeter to ECM with
couplers disconnected from it.

Voltage Check

1} Remove ECM from body referring to ECM REMOVAL.
2) Connect ECM couplers to ECM,

3) Check voltage at each terminal of couplers connected.

NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that it is 11 V or more when ignition switch is ON.

Al

A2

Ad

AS

AB

A7

A8

AS

Al0(AT1A120 A13{ | B1| B2 | B3 {B4 | BS | B6 | B7 | B8 B9 [B10[B11

A 14

AlS

Al6

Al7

A8

A19

A20

A21

A22

A23|A24 |AZ5 AZ6] |B12|B13{B14{B15|B16|B17| B18|B19|B20|B21|B22

6E-0330

1. ECM
2, Couplers

61A20-6E-13-35
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6E-14 ELECTRONIC FUEL INJECTION SYSTEM

NORMAL
TERMINAL CIRCUIT VOLTAGE CONDITION
Al Injector - —
:g Blank - -
Ad EVAP canister purge valve 10-14V ignition switch ON
A5 EGR valve {stepper motor) 4 0-1V Over 1 second after ignition switch ON
AB EGR valve (stepper motor} 2 10-14V Over 1 second after ignition switch ON
A7 Blank - -
A8 Throttle opener solenoid vacuum valve 10-14V Ignition switch ON
A9 Engine start switch 6-12V While engine cranking
ov Other than above
A10 Blank - —
A1 Main relay ground 0-1V Ignition switch ON __ ‘
10-14V Over 3 seconds after ignition switch OFF
A12 Power source 10-14V Ignition switch ON
Al13 Ground — -
Al4 Injector © - -
A15 Ignition output signal 0-1V Ignition S\"w‘itch ON -
0-3V While engine cranking
A16 IAC valve — -
A17 Malfunction indicator lamp 0-1V Ignition switch ON
(“CHECK ENGINE” light} 10-14V When engine running
A18 EGR valve {stepper motor} 3 10-14V Over 1 second after ignition switch ON
A19 EGR valve {stepper motor} 1 0-1V Over 1 second after ignition switch ON
A20 Fuel pump refay ground 0-1V For 3 seconds after ig.niti.o-n switc.:h ON
10-14V Over 3 seconds after ignition switch ON
A21 Duty output terminal - - ‘
10-14V Ignition switch ON
A22 Oxygen sensor heater 0-1V Over 3min. after engine started
Engine running at idle speed
A23 AJC amplifier (if equipped) 0-14V lgnition switch ON
0-1V AJC ON
10-14V Ignition switch ON
A24 Test switch terminal 0—1V Ignition switch ON and test switch terminal
grounded
A25 Power source 10-14V Ignition switch ON
A26 Ground — —
B1 Ground for sensors - -
B2 Power source for sensors 475-5.25V Ignition switch CN
B3 ECT sensor 0s-09v | SO0 f;vr:;h 80 °C (176 °F )
B4 MAP sensor 3.6- 4'4 v E}:rglagtiglg:rzgsr:re: 760 mmHg
BS IAT sensor 22-30V ISg:r:g(c)):IaSr\:t':iz:l'?tEmp.: 20 °C (68 °F }
B6 Heated oxygen sensor Refer to diagnostic flow chart for code No.13
Ignition switch ON
05-1.2V Throttle valve at idle position {with throttle
B7 TP sensor opener rod drawn by vacuum gauge}
Ignition switch ON
34-47V ?hrottle valve at full open position

61A20-6E-14-18
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ELECTRONIC FUEL INJECTION SYSTEM 6E-15

NORMAL

TERMINAL CIRCUIT NDITI
VOLTAGE co ON
Indicator defiection - .
B8 CMP sensor repeated between gmtf r;]s;wttch O(;\I lowl
0V and about 5 V rankshaft turned slowly
Ignition switch ON
Throttle valve is at idle position (within
0-1V throttle opener rod drawn in by vacuum
B9 CTP switch of TP sensor pump gauge)
4-5V Ignition switch ON
Throttle valve opens largerthan idle position
Indicator deftection | !gnition switch ON
B10 Vehicle speed sensor repeated between | Rear left tire turned slowly with rear right tire
0V and 4-5V locked
B11 Blank - —
B12 Power source for back-up circuit 10-14V Ignition switch ON and OFF
10-14V Ignition switch ON
B13 Power steering pressure switch With engine running at idle speed, turning
(if equipped) 0-1V steering wheel to the right and left as far as it
stops, repeating it a few times.
10-14V Ignition switch ON
B14 Diagnosis switch terminal- -1V lgnition switch ON and diag. switch terminal
grounded
B15 Data tink connector 4-5V lgnition switch ON
10-14V iti (
Bi& Ignition switch 0 Ignition switch ON
0-1V Ignition switch OFF
B17
B18
B19
B20 Blank - -
B21
B22

61A20-6E-15-18

BE-0340

1. ECM coupler disconnected
2. GChmmeter

61A20-6E-15-45

Resistance Check
1) Disconnect ECM couplers from ECM with ignition switch

OFF.

CAUTION:

Never touch terminals of ECM itself or connect volt-
meter or ohmmeter.

2) Check resistance between each pair of terminals of dis-

connected couplers as listed in following table.

CAUTION:

e Be sure to connect ohmmeter probe from wire
harness side of coupler.

e Be sure to turn OFF ignition switch for this check.

¢ Resistance in table represents that when parts
temperature is 20 °C (68 °F).
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6E-16 ELECTRONIC FUEL INJECTION SYSTEM

STANDARD
TERMINALS CIRCUIT RESISTANCE CONDITION
Ad - A12 EVAP canister purge valve WB-4MQ —
AB-A12 EGR valve (stepper motor coil 4) 20-24¢Q —
AB-A12 EGR valve (stepper motor coil 2} 20-24Q —
AS — A12 Throttle opener sclenoid vacuum 33-390 _
valve
A11-B12 Main relay 56 -84 Q -
A16-A12 IAC valve 11-14Q -
Al8-A12 EGR valve {stepper moter coil 3} 20-249Q -
A19-A12 EGR valve {stepper moter coil 1) 20-24Q -
A20-B16 Fuel pump relay 56-840QC —_
A22-A12 Oxygen sensor heater 11.7-143¢Q — ‘
B3 -B1 ECT sensor 0.29-0.35kQ Engine coolant temp.: 80 °C (176 °F )
B5 - B1 IAT sensor 228 2.87kQ Sensor ambient temp.; 20 °C (68 °F )
0.3-2.0 ke Thr?t'tle valve at idle | with MAP
B7-B1 TF sensor "lj'::t[t?: valve at full iz?;(l);r
20-65ke open position desconnected
0-500¢Q Throttle valve is at idle position
B9 - B1 CTP switch ® Throttle valve opens larger than idle posi-
(infinity} tion
Ohmmeter Rear left tire turned stowly with rear right
B10 - Body ground| Vehicle speed sensor indicator deflects | .
between 0 and <« tire locked

61A20-6E-16-15
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ELECTRONIC FUEL INJECTION SYSTEM 6E-17

ON VEHICLE SERVICE

6E-0350
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6E-18 ELECTRONIC FUEL INJECTION SYSTEM

61A20-6E-18-15

— (A

1. Storage case

2. Operator's manual
3. Tech 1A

4. DLC cable

5. Testlead/probe

6. Power source cable
7. DLC cable adaptor
8. Self-test adaptor

6E-0360

GE-0370

61A20-6E-18-28

HO COLES

6E:0380

1. Tech-1 display

61A20-6E-18-48

/1

CODLANT TEMF
+# 95°C {87°F EGR
EGR

O OH
o

1. Tech-1 display 2 eepa90
2. EGR valve status (ON: open, OFF: close)

61A20-6E-18-55

GENERAL

When hoses are disconnected and system components are
removed for service, reinstall components propely, and
route and connect hoses correctly after service. Refer to fig-
ure on previous page for proper routing of hoses.

EGR SYSTEM

System Inspection

1} Connect scan tool (Tech-1) and cartridge to data link con-
nector with ignition switch OFF,

Special tool
(A): 09931-76011 {Tech-1)
(B): (ECM cartridge)

NOTE:
For operation procedure of Tech-1, refer to tech-1 opera-
tor's manual.

2) Start engine and warm up engine to normal operating
temperature (55 °C, 131 °F or more).

3) Check diagnostic trouble code by using Tech-1
(TROUBLE CODE mode).
If tech 1 indicates trouble code, go back to “Diagnostic
Flow Chart”.

4} Increase engine speed to 1,500 — 4000 r/min and open
EGR valve by using tech-1 (MISC TEST mode).
Make sure that engine speed drops when EGR valve
opens. [f not, possible cause is clogged EGR gas pas-
sage, stuck or faulty EGR valve, poor performance of ECT
sensor or TP sensor.
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ELECTRONIC FUEL INJECTION SYSTEM 6E-19

61A20-6E-19-15

-
ant

1. EGR valve
620400 2, Connector

1. EGR valve
2. Valve
3. Valve seat

BE-0410

61A20-6E-19-3S

61A20-6E-19-4S

Removal

1} Disconnect negative cable at battery.

2) Disconnect EGR valve coupler.

3) Remove EGR valve and gasket from intake manifold.

Inspection
1) Check resistance between following terminals of EGR
valve in each pair.

Terminal Standard resistance
clg
F_E 20-249Q
D-E

If found faulty, replace EGR valve ass'y

2) Remove carbon from EGR valve gas passage.

NOTE:

Do not use any sharp-edged tool to remove carbon.

Be careful not to damage or bend EGR valve, valve seat
and rod. ‘

3) Inspect valve, valve seat and rod for fault, cracks, bend
or other damage.
If found faulty, replace EGR valve ass'y.

Installation

Reverse removal procedure noting foltowing.

® Clean mating surface of valve and intake manifoid.
® Use new gasket
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6E-20 ELECTRONIC FUEL INJECTION SYSTEM

SPECIAL TOOLS

1. Pressure gauge
09912-68441

2. Pressure hose
09912-58431

3. Gauge attachment
09912-58450

b

680420
6€:0430
09917-47910 09912-68412
Vacuum pump gauge Fuel pressure gauge set
. Storage case
. Operator's manual
. Tech 1A
. DLC cable

. Test lead/probe
Power source cable
. DLC cable adaptor

. Self-test adaptor

BND G AN

| ol |

BE-0440 BE-(450 GE-0470

09931-76011 09931-96020
Tech 1 {scan tool) kit Tech 1 cartridge for ECM 16/12 pin DLC adapter

61A20-6E€-20-15
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-1

SECTION 6E1

ELECTRONIC FUEL INJECTION SYSTEM
(SEQUENTIAL MULTIPORT FUEL INJECTION)

NOTE:

For the descriptions (items) not found in this section of this manual, refer to the séme section of SE/
§2/8V/SY SERIES SUPPLEMENTARY SERVICE MANUAL (99501-60G10).

CONTENTS
GENERALDESCRIPTION ................. 6E1- 1 Resistance Check ..................... 6E1-16
ELECTRONIC CONTROL SYSTEM ........ 6E1- 4 ONVEHICLESERVICE ................... 6E1-18
Engine Control Module (ECM) ......... BE1- 8 General ..o.iii i e 6E1-19
EGR System .......................... 6E1- 9 ELECTRONIC CONTROL SYSTEM ........ 6E1-19
DIAGNOSIS ... vttt iie it iniiarrsnrass 6E1-10 EGRSystem ..vvvvinnniinnieeiannnn, 6E1-19
Diagnostic Trouble Code Table ......... 6E1-10 System [nspection ......ooviviiianan 6E1-19
Code No.51 EGR Valve Circuit .......... 6E1-11 Removal .........ccviiiiiaiiiinnne, B6E1-20
B-5 EGR System Inspection ............ 6E1-12 Inspection ........coiiiiinriiinnnn.. 6E1-20
Inspection of ECM and its Circuit ....... 6E1-13 Installation ...ooviiiiniiirossrissnans 6E1-20
Voltage Check ..................oo. 6E1-13 SPECIALTOOLS .......c.ovvonnninnnnnn. BE1-21
GENERAL DESCRIPTION

The Electronic Fuel Injection System in this ve-
hicle supplies the combustion chambers with
air/fuel mixture of optimized ratio under widely
varying driving conditions.

It uses the sequential multiport fuel injection
system which injects fuel into each intake port
of the cylinder head.

This system has 3 major sub-systems: air intake
system, fuel delivery system and electronic con-
trol system.

Air intake system includes air cleaner, mass air
flow sensor, throttle body, fastidle air valve, idle
air control valve and intake manifold.

Fuel delivery system includes fuel pump, deliv-

ery pipe, fuel pressure regulator, etc.
61A20-6E1-115

Electronic control system includes ECM, vari-
ous sensors and controlled devices.

This section explains the system related to the
electronic fuel injection as well as such func-
tions of ECM as listed below.

e EGR system.

® Evaporative emission control system.

¢ Throttie valve opening signal and coolant
temp. signal outputs for TCM.

¢ |C (Ignition Control)
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6E1-2 ELECTRONIC FUEL INJECTION SYSTEM

1)

vl

SE1-0010

61A20-6E1-2-18
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-3
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6E1-4 ELECTRONIC FUEL INJECTION SYSTEM

ELECTRONIC CONTROL SYSTEM

The electronic control system consists of 1) vari-
ous sensors which detect the state of engine
and driving conditions, 2) ECM which controls
various devices according to the signals from
the sensors and 3) various controlied devices.
Functionally, it is divided into the following sub
systems:

® Fuel infection control system

e Heated oxygen sensor heater control system

e |dle air control system

¢ Fuel pump control system

e Evaporative emission control system

® IC (Ignition Control) system

® EGR system

Also, with 4 A/T model, ECM sends throttle
valve opening signal and coolant temp. signal
to transmission control module to control A/T.

right-hand steering vehicle

left-hand steering vehicle

vehicle).

INFORMATICN SENSORS CONTROLLED DEVICES OTHERS

1. MAF sensor a : Fuelpump relay A : ECM

2. VSS b : Injector B : Main relay

3. Heated oxygen sensor ¢ : EGR valve {stepper motor) C : Datalink connector

4. Power steering pressure switch d : EVAP canister purge valve (Assembly line diag. link)
{if equipped} e : 1die air control valve D : EVAP canister

5. ECT sensor f : Igniter (in distributor) E : Monitor coupler (Engine}

6. Battery g : Malfunction indicator lamp F : TCM {A/T vehicle}

7. TP sensor (“CHECK ENGINE" light) G : Monitor couple (AfT)

8. Shift switch (A/T only)

9. Camshaft position sensor [CMP sen-
s0r) {in distributor)

NOTE:

Above figure shows left-hand steering vehicle, For right-hand steering vehicle, combination meter and ECM, are Installed at the other side {right side of

6E1-0020

61A20-6E1-415
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-5
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6E1-6 ELECTRONIG FUEL INJECTION SYSTEM
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-7
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6E1-8 ELECTRONIC FUEL INJECTION SYSTEM

In engine room

GE-0080

pury

. Malfunction indicator lamp
{“CHECK ENGINE" light)

. Cluster

. Diagnosis switch terminal

. Monitor coupler

ECM

. Sensed information

. Output

. Main relay

. Ignition switch

COND U R WN

61A20-6E1-3-18

Engine Control Module (ECM)

On-board diagnostic system {Self-diagnosis function)

ECM diagnoses troubles which may occur in the areas in-

cluding the following parts when the ignition switch is ON

or the engine is running, and indicates the result by turning
on or flashing malfunction indicator lamp (“CHECK EN-

GINE” light).

¢ Heated oxygen sensor

¢ Engine coolant temp. sensor

o Throttle position sensor {including CTP switch)

® Vehicle speed sensor

® Mass air flow sensor

e Camshaft position sensor

o EGR valve

® CPU (Central Processing Unit) of ECM

ECM and malfunction indicator lamp (“CHECK ENGINE"

light}) operate as follows.

e Malfunction indicator lamp (“CHECK ENGINE” light)
lights when the ignition switch is turned ON (but the en-
gine at stop} with the diagnosis switch terminal un-
grounded regardless of the condition of Electronic Fuel
Injection system. This is only to check the malfunctionin-
dicator lamp (“CHECK ENGINE" light) bulb and its circuit.

e If the above areas of Electronic Fue! Injection system is
free from any trouble after the engine start (while engine
is running}, malfunction indicator lamp (“CHECK EN-
GINE” light) turns OFF.

® When ECM detects a trouble which has occurred in the
above areas, it makes malfunction indicator lamp
("CHECK ENGINE” light) turn ON while the engineis run-
ning to warn the driver of such occurrence of trouble and
at the same time it stores the exact trouble area in ECM
back-up memory.

(The memory is kept as it is even if the trouble was only
temporary and disappeared immediately. And it is not
erased unless the power to ECM is shut off for 20 seconds
or longer.)

ECM also indicates trouble area in memory by means of
flashing of malfunction indicator lamp (“CHECK EN-
GINE” light) atthe time of inspection {i.e. when diagnosis
switch terminal is grounded and ignition switch is turned
ON).

NOTE:

Even when atrouble occurs in CMP sensor or CTP switch
circuit (circuit open}, ECM does not indicate it {(or acti-
vate malfunction indicator lamp (“CHECK ENGINE"
light)) while engine is running. And when that
troubled circuit regains good condition, the memory
of defective area will be erased automatically.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-9

EXHAUST GAS RECIRCULATION (EGR) SYS-
TEM

This system controls the formation of NOx
emission by recirculating the exhaust gas into
the combustion chamber through the intake
manifold.

The EGR system consists EGR valve and piping
for exhaust gas.

The EGR valve is controlled by ECM according
to the signals from CMP sensor, ECT sensor,
MAF sensor and VSS.

The EGR valve consists of a stepper motor, rods,
valve, etc.

When the EGR valve stepper motor receives
“open” signal from ECM, it turns in the “open”
direction according to the number of steps and
pushes out the rod which is in mesh with the
worm of the stepper motor. As the rod installed
to the EGR valve is pushed by this rod, the EGR
valve opens by the amount corresponding to
the number of steps of the “open” signal from
ECM to let the exhaust gas flow from the ex-
haust manifold to the intake manifold.

To close the EGR valve, the stepper motor turns
inthe “close” direction according to the number
of steps of the “close” signal from ECM and
pulls up the rod. In this way, the valve is closed
by the spring force.

And in this state, the exhaust gas is not allowed
to flow to the air intake system or the combus-
tion chamber.

Under any one of the following conditions, ECM
closes the EGR valve.

® When engine coolant temperature is low

& When throttie valve is at idle position

¢ When engine is running under high load

g\\\\\\\

DA N S NNN
(5]

2 BE-0090

6E-0080

8

. EGR valve

. Intake manifeld

. From exhaust manifold
ECM

From main relay

. Exhaustgas

. Fresh air

. Sensed information

[ - ST RN A O

. Stepper motor

. Rod {with thread}
Rod

Valve

. Spring

, Exhaust gas

. Valve close

8. Valve open

NoOW A WN S

61A20-6E1-9-18
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6E1-10 ELECTRONIC FUEL INJECTION SYSTEM

DIAGNOSIS
DIAGNOSTIC TROUBLE CODE TABLE
EXAMPLE: When throttle position sensor is defective {Code No.21)
) Code Ne.21 Code No.21 Code No.21
Maifunction indicator lamp —————, —— e emrtege,
{"CHECK ENGINE” light) 2 1 2 1 2 1
. | | L]
OFF ———p» _I-ﬂ .
el
03]03 1.0 03 3.0 3.0 Time (sec.)
0.3 650260
DIAGNOSTIC MALFUNCTION INDICATOR
TROUBLE LAMP (“CHECK ENGINE" DIAGNOSTIC ITEM DIAGNOSIS
CODE NO. LIGHT} FLASHING PATTERN
1 3 0 | Heated oxygen sensor
13 . ,
” ””” (if equipped)
1 4 BE-0100
[ B 1 11111 :
Engine coolant temper-
5 1 5 seoit0 | ature sensor
z2 1 6E-0120
21 ﬂn ﬂ
Throttle position sensor
2 2 GE-0130
2 3 EE-0140
‘ Intake air temperature
2 Jﬁuwm o | sensor (if equipped) Diagnose trouble according
to “DIAGNOSTIC FLOW
2 4 6E-0160 ) CHART" corresponding to
24 M. fif Ul Vehicle speed sensor each code No.
3 3 6£1.0100
Mass air flow sensor
4 BE1-0110
s | i nnive
42 4 2 *=2% 1 Camshaft position
JU i sensor
4 4 BE-210
“ JUTLJUtIL :
CTP switch of throttle
4 5 &0 | position sensor
S I L T
51 S ! #00 | EGR valve
_HMMUL (stepper motor)
BE-D240 .
ON i ECM ECM failure.
1 2 62,0250 This code appears when
12 || []|| Normal none of the other codes
{above codes) are identified.

61A20-6E1-10-18
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-11

CODE NO.51 EGR VALVE (STEPPER MOTOR OR ITS CIRCUIT OPEN OR SHORT)

e N 1. Battery
J‘ Tll 2 2. Main relay
e 3 4 3. ECM
4. EGR valve
1 Q
o
g |
* E:d
A10¢TER
A129TG8
B4 Br/R
B17 raLL
Br/B p{
BS Briw
B18

6E-0270

Does EGR stepper motor operate for
about 1 second after ignition switch ON?

6€1-0120

B5 B4
1 \ /
=] [1
v |£ 11 ]
B17
B18
2 1. ECM
2. Body ground

w ]

1. Disconnect EGR valve coupler with ignition
switch OFF.

2. Check voltage between “BI/B” wire terminals
and body ground.

3. Are they about 10 - 14 Vv?

y NO

YES

L /| |

YES

Check voltage between B4, B5, B17, B18 terminals
of ECM coupler and body ground for about 1 se-
cond after ignition switch ON, [s each measured
voltage about4-84V?

e

NO

| YES

Check EGR valve re-
ferring to p.6E1-20.
Is it OK?

Intermittent  trouble

faulty ECM. Recheck refer-
ring to intermittent trouble.

or

| “BI/B” wire open |

REFERENCE (ECM B4, B5, B17 and B18 terminal voltage}

Ignition switch ON

YES

L

or faulty ECM.
Recheck referring to intermittent trouble,

“Br/R”, “BrfY”, “Br/B" or “Br/W" wire open or shorted to
ground or poor B4, B5, B17 orB18 connection of ECM coupler.
If wire harness and connections are OK, intermittent trouble

NO

I
| Faulty EGR valve |

61A20-6E1-11-18
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6E1-12 ELECTRONIC FUEL INJECTION SYSTEM

B-5 EGR SYSTEM CHECK

1. EGR valve

2. Intake manifold

3. From exhaust manifold
4. ECM

5. From main relay

8. Exhaust gas

7. Fresh air

8. Sensed information

1. Stepper motor

2. Rod {with thread)
3. Rod

4, Valve

5. Spring

6. Exhaust gas

7. Valve close

8. Valve open

Check EGR system by using tech-1. refer-
ring to p.6E1-19,
Is it good condition?

| YES

NO

EGR system is in good condition.

61A20-6E1-12-18

Clogged EGR pipe, stuck orfaulty EGR valve or
poor performance of ECT sensor, TP sensor.
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-13

INSPECTION OF ECM AND ITS CIRCUITS
ECM and its circuits can be checked at ECM wiring couplers
by measuring voltage and resistance.

CAUTION:

ECM cannot be checked by itself. It is strictly prohibited
to connect voltmeter or ohmmeter to ECM with couplers
disconnected from it.

Voltage Check

1) Remove ECM from body referring to ECM REMOVAL.
2) Connect ECM couplers to ECM.

3) Check voltage at each terminal of couplers connected.

60320 NOTE:
As each terminal voltage is affected by the battery voltage,
confirm that itis 11 V or more when ignition switch is ON.

61A20-6E1-13-15

B13|B12B11810398837383584838281 AT1/A10] A |AS | A7 [AB | AS | A4 |AS 1 A2 1 AT

B281825 B24iB23|B822|B21 [B20(B19{B18|B17|B16|B15]|B14| |A22|A21]A20[A19|ATBIA17|AL6|A15|AT4|AI3]A12 ‘

/ 6E-0330

1. ECM
2. Couplers

61A20-6E1-13-38
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6E1-14 ELECTRONIC FUEL INJECTION SYSTEM

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
A1 P_owejr source for back-up 10-14V Ignition switch ON and OFF
circuit
A2 Engine start switch 6-12V While engine cranking
{(Engine start signal) oV Other than above
A3 Duty output terminal — —
0-1V Ignition switch ON
A4 Ignition trigger signal
S 99 9 Between While engine cranking
0-3V
Ab Blank — —
10-14V Ignition switch ON
A8 Test switch terminal oV Ignition switch ON
Test switch terminal grounded
Indicator deflection | Ignition switch ON
A7 VSS repeated between 0| Rear left tire turned slowly with rear right tire
Vand4-5V locked
A8 Blank - -
. L L 10-14V tgnition switch ON
A9 Air conditioning circuit With engine running
if equipped -
(if equipped) 0-1V A/C ON
0-1V Ignition switch ON
A10 Main rela
¥ 10-14V Ignition switch OFF
A1 Blank - -
A12 .. .
Al3 Power source 10-14V Ignition switch ON
Malfunction indicator 0=-1V Ignition switch ON
Al4 lamp ("CHECK ENGINE”
light) 10-14V Engine running
A15 Blank — —
. Ignition switch ON
A16 Transmission control 0-1V Engine coolant temp.: below 25 °C (77 °F )
(A/Tve- | module (coolant temp. — -
hicle) | switch signal) 10-14V Ignition switch ON
Engine coolant temp.: over 30 °C (86 °F )
10-14V Ignition switch ON
A7 Diag. switch terminal Ignition switch ON
0-1V g . .
Diag. switch terminal grounded
0-1V Ignition switch ON
A18 Idle switch Throttle valve at idle position
{in TP sensor) 4—5Y Ignition switch ON
Throttle valve opens larger than idie position
10-14V Ignition switch ON
A19 PO‘_Nef ‘steeri'ng presure With engine running at idle speed, turning
switch (if equipped) 0-1V steering wheel to the right or left as far as it
stops
A20 ABS control module 10-14V Over 3 seconds after ignition switch ON
0-1V For 3 seconds after ignition switch ON
A21 Fuel pump relay -
10-14V After the above time

61A20-6E1-14-18
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-15

TERMINAL CIRCUIT NORMAL VOLTAGE CONDITION
Az2 0-1V ISger;:at::Et)grsl\;v\gcrhir?‘l‘\lP” or “N” range
(A/T ve- | Shift switch — - 9
hicle) 10-14V Ignition switch ON
Selector lever in “R”, “D"”, “2” or “L” range
B1
B2 Ground - —
Indicator defiection . .
B3 CMP sensor repeated between 0 I(,grmr?l?snglttgrngglslowl
-1Vand3-5V a ¥
B4 Eg::‘;‘;a""e (Stepper motor 0-1V Over 1 second after ignition switch ON
B5 Eg::l:;;a[ve(Stepper motor 10~-14V Over 1 second after ignition switch ON
B6 Power source for sensors 4.75-525V Ignition switch ON
Ignition switch ON
05-12V Throttle valve at idle position
B7 TP sensor — :
34-47V Ignition switch ON
’ ) Throttle valve at full open position
O-1. Igniti itch ON
B8 MAF sensor 1.0-16V gr'lltlon S.W'I C \ .
1.7-20V With engine running at idle speed
fgnition switch ON
BI ECT sensor 05-09V Engine coolant temp.: 80 °C (176 °F }
. Ignition switch ON
( A?-; 3 o Eizzzg'ss&?: rottle cci::l';?; Voltage varies as specified at graph in p.6E1-32
hicle) opening signal) - of VITARA supplement (99501-60A70) while
P 9819 throttle valve is opened gradually.
B11 Injector No.1 10-14V Ignition switch ON
B12 Idle air control valve 10-14V Ignition switch ON
B13 Injector No.3 10-14V Ignition switch ON
B14 Ground — —
Bi5 Sensor ground — -
B16 Data link connector 4-5V Ignition switch ON
B17 ESFZ‘;E"VG (stepper motor 10-14V Over 1 second after ignition switch ON
B18 E(()?:i::l4\;alve (stepper motor 0-1V Over 1 second after ignition switch ON
B19 Blank - -
Indicator - deflection While engine running at 2,000 r/min for 1
B2o Oxygen sensor repeated  between minueteeoflon or afte? warr;Ie du
overand under 0.45V g P
B21 Blank — -
10-14V Ignition switch ON
B22 Igniti i
gnition switch 0-1V lgnition switch OFF
Heated oxvaen se 10-14V Ignition switch ON
nsor
B23 y8 Over 3 min. after engine started
heater 0-1V , . ;
Engine running at idle speed
B24 Injector No.2 10-14V Ignition switch ON
B25 EVAP canister purge valve 10-14V Ignition switch ON
B26 Injector No.4 10-14V ignition switch ON

61A20-6E1-15-15
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6E1-16 ELECTRONIC FUEL INJECTION SYSTEM

Resistance Check
1) Disconnect ECM couplers from ECM with ignition switch
OFF.

CAUTION:
Never touch ternimals of ECM itself or connect volt-
meter or ohmmeter.

2) Check resistance between each pair of terminals of dis-
connected couplers as listed in following table.

CAUTION:

# Be sure to connect ohmmeter probe from wire
harness side of coupler.

# Be sure to turn OFF ignition switch for this check.

§E-040 e Resistance in table represents that when parts

temperature is 20 °C (68 °F).

1. ECM coupler disconnected
2. Ohmmeter

61A20-6E1-16-15
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-17

STANDARD
IT CONDITION
TERMINAL CIRCU RESISTANCE
Ohmmeter indicator
- iret | ith rear right
A7 - Body VSS deflect between 0 and F?ear!eﬁtlre urned slowly with rear rig
ground o tire locked
A10- A1 Main relay EE-84Q -
A17 - Body Diag. switch terminal o (infinity) —
ground
CTP (Closed Throttl continuity Throttle valve is at idle position
A18-B15 " ose .ro ¢ . e s Throttle valve opens larger than idle
Position, Idie} switch o {infinity) .
position
A21-B22 Fuel pump relay 56-84Q
A22 — Body continuity Selector fever in "P” or “N” range
ground | Shift switch o (infinity) Selector lever in “R”, “D”, 2" or “L”
{A/T only) inrinity range
g;_ gl?:l:/nd Ground continuity —
B4 — A12 EGR v_alve (stepper mo- 20-24Q _
tor coil 1)
85 - A2 EGRv-aIve (steppermo- 20— 24 Q _
tor coil 3)
3-20kQ Throttle valve at idle position
B7 -B15 TP sensor 0.3 orey P "
20-865kQ Throttle valve at full open position
B9 -B15 ECT sensor 0.29 - 0.35 kQ Engine coolant temp. 80 °C {176 °F)
B11-A12 Fuel injector No.1 12-17Q -
B12 - A12 Idle air control valve 11-14Q —
B13-A12 Fuel injector No.3 12-17Q —
B14 -
14 - Body Ground continuity —
ground
B17 — A12 EGRV?Ive(steppermo— 20— 240 _
tor coil 2)
B18 - A12 EGRv:allve {stepper mo- 20-240 _
tor coil 4)
B23 -B22 Oxygen sensor heater 11.7-143Q -
B24 - A12 Fuel injector No.2 12-17Q —
B25 _ A12 EVAP canister purge 2836 Q _
valve
B26 - A12 Fuel injector No.4 12-17Q —

61A20-6E1-17-18
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6E1-18 ELECTRONIC FUEL INJECTION SYSTEM

ON VEHICLE SERVICE

6E1-0130

1. EGR pipe

2. Brake booster vacuum hose
3. Throttle body

4. Fuel pressure requlator

5. EVAP canister purge valve
6. Intake manifold

7. EVAP canister

61A20-6E1-18-1S
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-19

61A20-6E1-19-15

(A}

1. Storage case

2. Operator’s manual
3. Tech 1A

4. DLC cable

5. Test lead/probe

6. Power source cable
7. DLC cable adaptor
8. Self-test adaptor

6€-0370

61A20-6E1-19-28

MO CODES

GE-0380

1. Tech-1 display

61A20-6E1-19-45

/1

COOLANT TEMF
* 26°C 187°F EGR
EGR
OM—_ OH |
Y

2, EGR valve status {ON: open, OFF: close}

61A20-6€1-19-55

GENERAL

When hoses are disconnected and system components are
removed for service, reinstall components properly, and
route and connect hoses correctly after service. Refer to fig-
ure on previous page for proper routing of hoses.

ELECTRONIC CONTROL SYSTEM
EGR SYSTEM

System Inspection
1} Connect scan tocl {Tech-1} and cartridge to data link con-
ector with ignition switch OFF.

Special tool
(A): 09931-76011 (Tech-1)
(B): (ECM cartridge}

NOTE:
For operation procedure of Tech-1, refer to tech-1 opera-
tor's manual,

2} Start engine and warm up engine to normal operating
temperature (55 °C, 131 °F or more).

3) Check diagnostic trouble code by using Tech-1
{TROUBLE CODE mode).
If tech 1 indicates trouble code, go back to “Diagnostic
Flow Chart”.

4) Increase engine speed to 1500 -4000 r/min and open EGR
valve by using tech-1 (MISC TEST mode).
Make sure that engine speed drops when EGR valve
opens. If not, possible cause is clogged EGR gas pas-
sage, stuck or faulty EGR valve, poor performance of ECT
sensor or TP sensor.
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6E1-20 ELECTRONIC FUEL INJECTION SYSTEM

61A20-6E1-20-18

1. EGR valve
BE-0400 2. Connector

1. EGR valve
2. Valve
3. Valve seat

6E-0410

61A20-6E1-20-35

61A20-6E1-20-48

Removal

1) Disconnect negative cable at battey.

2) Disconnect EGR valve coupler.

3} Remove EGR valve and gasket from intake manifold.

Inspection
1) Check resistance between following terminals of EGR
valve in each pair.

Terminal ‘Standard resistance
A-B
C-B
F_E 20-24Q
D-E

If found faulity, replace EGR valve ass'y

2) Remove carbon from EGR valve gas passage.

NOTE:

Do not use any sharp-edged tool to remove carbon.
Be careful not to damage or bend EGR valve, valve seat
and rod.

3) Inspect valve, valve seat and rod for fault, cracks, bend or
other damage.
If found faulty, replace EGR valve ass'y.

Installation

Reverse removal procedure noting following.

® Clean mating surface of valve and intake manifold.
¢ Use new gasket
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ELECTRONIC FUEL INJECTION SYSTEM 6E1-21

SPECIAL TOOLS

é 1. Pressure gauge

09912-58441

2. Pressure hose

4-4 09912-58421

3. Attachment
09919-46010

4. Checking tool set
09912-58421

4-1.Tool body & washer

4-2.Body plug

45 4-3. Body attachment

4-4.Holder

4-5.Return hose & clamp

BE1.0140

. Storage case

. Qperator's manual
Tech 1A

. DLC cable

. Test lead/probe
Power source cable
. DLC cable adaptor

. Self-test adaptor

NGO LW S

BE1-0150

09917-47910 sEoe0 09930-88530 09931-76011 BE-04d0
Vacuum pump gauge Injector test lead Tech 1 {scan tool) kit

| [l |

6E-045¢ BE-0470

09931-96020

Tech 1 cartridge for ECM
ridge for EC 16/12 pin DLC adapter

61A20-6E1-21-18
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IGNITION SYSTEM  6F1-1

SECTION 6F1

IGNITION SYSTEM

NOTE:

For the description (items) not found in this section of this manual, refer to the same section of VITA-
RA SUPPLEMENTARY SERVICE MANUAL (99501-61A10)

DIAGNOSIS
SELF-DIAGNOSIS

1. To insure correct diagnosis, check to confirm that battery
voltage is within standard value when engine is stand-
still.

2. Turn on ignition switch and make sure that Malfunction
Indicator lamp (“CHECK ENGINE” light) lights.

: 3. Ifengine will not start butcranking is possible, crankit for

@ more than 3 seconds.

m 4, While ignition switch is ON, ground diagnosis switch ter-
minal in moniter coupler and then read diagnostic code
6F1:0010 {observe Malfunction Indicator lamp {("CHECK ENGINE”
light}).

61A20-6F1-1-15

DIAGNOSTIC CODE NO.42

ECM indicates that no CMP sensor signal is inputted for
more than 3 seconds while engine is being cranked.
Diagnose trouble according to “Diagnostic Flow Chart for

||| || | I] | ||| Code No.42” in Section 6E {or 6E1).

6F1-0020

61A20-6F1-1-28
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ELECTRONIC FUEL INJECTION SYSTEM (1CAM 2VALVE ENGINE)

WIRING DIAGRAM

:

ELECTRONIC FUEL INJECTION SYSTEM [1CAM 4VALVE ENGINE)
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