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this tester or tool.
Therefore, the following instructions given below must be observed.
1 About Use of DS-21 Diagnosis Tester or OBD 1l Generic Scan Tool
« Regions where type certification is implemented based on EC exhaust emission approval
Make sure to use the DS-21 diagnosis tester or the OBD II generic scan tool.
+ Other regions
You may use or not use the DS-21 diagnosis tester or the OBD I generic scan tool.
You may perform the operation, employing whichever method that will be easier 10 you.
2. Instructions To Be Followed Concerning Trouble Codes
Trouble codes, such as P0105/31 (4-digit code/2-digit code) are posted additionally.
« Regions where type certification is implemented based on EC exhaust emission approval
Make sure to use only 4-digit trouble codes (e.g. P0105) which have been assigned accordir
to the ISO regulations.

« Other regions

You may perform the operation using the 4-digit code, employing the DS-21 diagnosis tester or
the OBD I generic scan tool. Or you may perform the operation using the 2-digit codes
(e.g. 31), without the use of the tester or tool.

You may perform the operation, employing whichever method that will be gasier to you.

NOTE:

« The OBD Il generic scan tool means a scan tool complying with the ISO 14230 (KWP2000) format.

« In cases where the OBD I generic scan tool is employed, not all malfunction codes (4-digit codes)
can be read out. It should be noted that only those trouble codes in which “zero" follows after “P”, for
example, POXXX, can be read out.

« The accuracy of the 2-digit codes in diagnosing malfunctioning components is slightly inferior to that
of the 4-digit codes.

« Hereinafter, those regions where the type certification is implemented based on the EC exhaust

emission approval, is referred to as the “EU specifications.”
JEFQO33TO0000
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1.2 HANDLING INSTRUCTIONS ON CATALYTIC CONVERTER-EQUIPPED VEHICLES

WARNING:

« When a great amount of unburnt gas is admitted into the catalytic converter, overheating is prone to
oceur, resulting in a fire hazard.
To avoid such trouble in advance, be certain to observe the following precautions. Also, be sure to
explain such precautions to your customers.

Use only unleaded gasoline to catalytic converter-equipped vehicles.

5. Avoid idling the engine for & prolonged length of time.

Do not run the engine continuously at idle speed for more than 20 minutes.

WARNING:

« Immediately check and repair the vehicle if the fast idle speed or idle speed is unstable or the system
exhibits malfunction. Failure to observe this warning may result in a fire hazard.

—

3. Be sure to observe the following points when performing the spark jump tests.

(1) The spark jump test must be limited to cases where such test is absolutely necessary. Also, be sure
to finish the test in the shortest possible time.

(2) Never race the engine during the test.
(3) Be sure to shut off the fuel supply when performing the spark jump test in advance.

4. Do not run the engine when the fuel tank becomes nearly empty.
Failure to observe this caution will cause misfiring. Also, it will apply excessive load to the catalyiic con-
verter, even leading to catalyst damage.

5 Be sure to avoid coasting with the ignition switch turned OFF. Moreover, be certain to avoid applying the
brake for a prolonged period of time.

6. Do not dispose of the waste catalyst along with parts contaminated with gaseline or oil.
SE=00002-00000

1.3 ITEMS TO BE OBSERVED WHEN MOBILE COMMUNICATION SYSTEM IS
MOUNTED

For those motor vehicles equipped with a mobile communication system, such as & bidirectional wireless

telephone and cellular phone, be sure to observe the following precautionary measures.

1 Install the antenna as far away as possible from the ECU and sensors of the electronically-controlled
system of the vehicle. ,

2 The wire of the antenna should be routed at least 30 cm away from the ECU and sensors of the elec-
tronically-controlled system of the vehicle. For details concerning the arrangement of the ECU and sen-
sors, refer to the arrangement diagram of the components in the relevant section.

3 Do not wind the antenna feeder line together with other wires. Avoid routing the antenna feeder in paral-

lel with other harnesses whenever possible.

The antenna and feeder line should be properly adjusted.

Never install a strong mobile communication system.

o B

JEET0003-0000G
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1.4 IMMOBILIZER SYSTEM-EQUIPPED VEHICLES

1

1.5 ITEMS TO BE OBSERVED DURING SYSTEM

1.

2.

The immobilizer system is formed by communication between the Immobilizer ECU and the EFI ECU b+
means of the rolling code. The rolling code will be automatically retained both in the immobilizer ECL
and in the EFl ECU when the engine is started once with the key of the immobilizer system. The engine
will not start if the rolling code in the immobilizer ECU and EFl ECU are not identical. Therefore, the en-
gine will not start when using the EFI ECU which was mounted before on another vehicle with the immo-
bilizer system without resetting the rolling code.

When the EFl ECU of = vehicle equipped with the immobilizer system was replaced, based on the re-

sults of the trouble shooting, and related troubles have been remedied, it is impessible, dug o its con-

struction, to confirm that the malfunction was caused by the former EF|I ECU by installing the EFI ECU
again. Incidentally, this confirmation is possible in the case of vehicles without the immobilizer system.

Therafore. it is not necessary to install the former EFI ECU again to carry out the reconfirmation.

In the case of vehicles without the immobilizer system, be sure to carry out this re-installation and re-

confirmation.

In the case of vehicles equipped with the immobilizer system, once the engine is started for the confir-

mation test. stc. after the malfunction has been remedied, that EFI ECU can not be used for other vehi-

cles with the immobilizer system, unless a measure is taken.

NOTE:

« When you would like to use each ECU of the vehicle concerned on vehicles equipped with ather im-
mobilizer system, initialize the ECU, using the diagnosis tester (DS-21), before removing the EC
from the vehicle. Then, remove the ECU and install it on another vehicle. If you perform the key reg-
istration, using the master key of this vehicle, each ECU can be used separately or as a sel.

« When the EFl ECU is to be replaced with a new one, it is possible to start the engine by using the
master key with the terminal T for immobilizer ECU (ECU-T) of the data link connector grounded with
a jump wire.

« Please refer to Section BE of the service manual.
JEFDOO04-0000C

IG “OFF"
CIRCUIT CHECK
Before connecting and disconnecting the connectors and / =

terminals, be sure to turn OFF the ignition switch or dis- ———

connect the negative (=) terminal from the battery. m___;;—_fr—ii ﬁw

{

Otherwise, the harness is judged to have an open wire, %F @-Qé ‘@@@\

L

1

and the fail-safe function will be applied. ' B
On the other _hand. when the negative (-) terminal pf the ) \J’ f—\ o —
battery is disconnected, the diagnosis code will be = r \ \ ‘
erased. Therefore, if it is necessary to confirm the diagno- [

sis code, be sure to perform the confirmation in advance. SRR
When disconnecting the connector, never pull the har-
ness. Rather, hold the connector properly with the connec-
tor unlocked and pull it.

When connecting the connector, be sure to positively in-
sert the connector, until you hear a clicking sound when
the lock is engaged.

l
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3. Do not directly touch the terminals of parts which incorpo-

4,

rate a microcomputer.

When a test probe is applied to the terminal to which a
voltage is applied, care must be exercised so that two test
probes may not come in contact with each other, so that
short circuit may not take place.

When the connector is connected to the ECU, never con-
nect an ohmmeter between the ECU connector and the
sensor or actuator. Failure to observe this caution may
damage the ECU or sensor or actuator.

When a test probe is applied to the connectof, be sure to
bring it from the rear side (harness side) of the connector.
In the case of connectors where it is impossible to apply a
test probe from the rear side, such as water-proof connec-
tors, apply the test probe from the connector side. At this
time, be very careful not to bend the male terminal of the
connector or open the female terminal.

Be sure to use a valtmeter/ohmmeter whose internal im-
pedance is at least 10 KQNV.

When a voltmster/ohmmeter whose internal impedance Is
less than 10 kQ/ is used, it may cause the ECU to mal-
function or give a wrong evaluation.

When checking the terminal for the connecting condition,
be sure to check the male terminal for a bend and the fe-
male terminal for an excessive opening. Furthermore,
check both terminals for locking (looseness), rust forma-
tion, dust adhesion, etc.

Prior to the measurement of the voltage of each terminal,
make sure that the battery voltage is 11 V or more. If the
terminal voltage is checked with a low battery voltage, it
may lead to a wrang diagnosis.

JES0000T 00003
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1.6 ITEMS TO BE OBSERVED WHEN USING OBD Il GENERIC SCAN TOOL OR DS-21
DIAGNOSIS TESTER

CAUTION:

For enhanced safety, be sure to observe the following points:

« Before using the OBD II generic scan tool or the DS-21 diagnosis tester, be sure to thoroughly
read the instruction manual of the OBD 1I generic scan tool or the instruction manual of the DS-21
diagnosis tester.

« When driving the vehicle with the OBD 1 generic scan tool or the DS-21 diagnosis tester connect-
ed to the vehicle, route the cables in such a way that they may not interfere with the driving.

(That is to say, the cables should be routed away from the feet, pedals, steering wheel and shift
lever.)

« ‘When performing the test driving, using the OBD I generic scan tool or the DS-21 diagnosis
tester, two persons are needed. One person drives the vehicle, while the other person operates

the OBD 1I generic scan tool or the DS-21 diagnosis tester. .

1,7 HANDLING INSTRUCTIONS ON ENGINE CONTROL SYSTEM

1. The ECU, sensors, etc. are precision parts. Be very careful not to give strong impacts 10 those parts
during the installation and removal. Never use those parts to which impacts have been given (for exam-
ple, in cases where the parts were dropped on the floar).

2. When the test is carried out on a rainy day or the vehicle is washed, care must be exercised so that no
water may be admitted and the ECU, connectors, sensors, actuators, etc. may not get wet.

2. Never disconnect the connector from the battery terminal while the engine is running. At the moment
when the connector is disconnected from the battery terminal, a great counter electromotive force (ap-
prox. 100 V) may be generated, thus damaging the ECU.

4. Never connect the connectors to the wrong terminals of the battery. Failure to observe this caution may
break the inside of the battery instantly.

JEFDGO1 300000

5. Never remove the cover from the ECU proper or the
bracket on the ECU proper side. Furthermore, do not
touch the attaching screws.
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B.

7

In cases where the ECU was judged to be malfunctioning
and the vehicle has been remedied by replacing it, install
the removed ECU (which has been judged to be malfunc-
tioning) again to confirm that the original malfunction is re-
produced. Then, the ECU can be finally judged to have
been malfunctioning.

Tachometer connection
Connect the tachometer probe to the measuring terminal
of the SST connecter.

CAUTION:
« This does not apply if your tachometer is a pick-up
type.

« Never allow the tachometer probe to touch the ground,
for it could result in damage to the ignitor and/or igni-
tion coil.

« Some kinds of tachometers may not be suited for the
ignition system of the vehicle. Therefore, ensure that
your tachometer is compatible with the ignition system
of the vehicle.

SST. 09991-87404-000

JEFGOTTS00000
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2. CONNECTING PROCEDURE FOR SST
(EFI COMPUTER CHECK SUB-
HARNESS)

When the ECU terminal voltage is measured with the ECU
connector connected to the engine ECU, connect the SST, fol-
lowing the procedure given below.
NOTE:
« The terminal number of the SST connector is the same
as the ECU connector (page EF-20).

1, Turn OFF the ignition switch. Or, disconnect the battery
ground cable from the negative (=) terminal of the battery
with the ignition switch turned OFF.

Disconnect the battery ground cable from the negative (-)

terminal of the battery.

CAUTION:

« Be sure to memorize the malfunction code before dis-
connecting the battery cable. Otherwise the malfunc-
tion code(s) will be erased by disconnecting the battery
cable.

2. Remove the glove compartment sub assembly.

3. Disconnect the wire harness connectors from the EFI ECU
connectors at the cowl side of the passenger seat.
4. Connect the following SST between the wire harness con-
nectors and the EFl ECU connectors.
SST: 09842-87203-000

5. Reconnect the battery ground cable to the negative (=)

terminal of the battery.

CAUTION:

 When disconnecting or reconnecting the EFl ECU con-
nectors, be sure to disconnect the battery ground cable
from the negative (=) terminal of the battery with the ig-
nition switch and all accessory switches in the off state.

« When installing a new battery, care must be exercised
not to mistake the battery polarity. Failure to observe
this caution could cause ECU malfunction.

« Before using the SST, be sure to check to see if short
or open wire exists between the terminals of the SST.

JEFDOQTF-00000
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3. SYSTEM DESCRIPTION

3.1 LOCATION OF ELECTRONIC CONTROL PARTS
3.1.1 FOR EU SPECIFICATIONS OF M101

Data link connector

f

Valve for 1ISC /

/ Il"
/
Manifold absolule pressure sensor /’ /

Linear throttle sansor

Ignition coil i " i e T
g <] " It
7 2 / e _'_J/
P ~ -7 | o ‘/)/
/ﬁ -
Front Oz sensaor . *
(Bank 1 sensor 1) T
= Fuel pump
, Engine contral
Crank angle sensor S unit (ECU)
. Relay pblock

Injector intake air temperature sensor
Engine coalant / \ \ ' VSV for EVAP
tempsrature sansor |/ \ \ \
/ Neutral start switch Ignitor unit
Fi (Qnly for A/T) \'\ .
Aear Oz2:sensor Cam zangle sensor

(Bank 1 sensor 2)
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3.1.2 FOR EU SPECIFICATIONS OF J102

Intake dir temperature sensar

Vehicla speed sensor

Manifold absolute (Low-grade vehicles except A/T vehicle)
pressure sensor
\ Ignitor unit

\

‘ Cam angle sensor

R ’
Valve for ISC \
Relay block

Linear throttle
sensor

Oli contral valve

Rear Ozsen

Injecior MNeutral start switch h
v : Frant Oz sensor ) 2 h
gnilion sal (Bank 1zsensor 1) \  (Only for A/T) Data link connector
(DLC)

Engine coolant

Crank angle sensor WEnBACHITD SBTAEE

Engine control
unit (ECU)

(Banik 1 sensor 2)

Fusl pump

sQr

Purchased-from-www-WorkshopManuals.co.uk

JEFDO022-00015


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

www.WorkshopManuals.co.uk Ep-11

—

3.1.3 FOR AUS AND GENERAL SPECIFICATIONS OF M101

Data link connector
Valve for ISC /

/
Manifold absolute pressure sensor 7 ﬁ

Linezar throttle sensor

Ignition coll

Oy sensor Fusl pump

Engine control

unit (ECU)
Relay block

Intake air temperature sensar

Crank angle sansor 7

4

Injector

Enging coolant
temperature sensor \ N
\ Cam angle sensor

Neutral start switch ‘-\

(Oniy for AIT) Knock sensar

/ \ LY VSV for EVAP

Purchased-fromwww . WorkshopManuals.co.uk
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3.1.4 FOR AUS AND GENERAL SPECIFICATIONS OF J102

Intake air temperature sensor

Vehicle speed sensar

ol (Low-grada vehicles except A/T vehicle)

pressure sensor

Cam angle sensor
VSV for EVAP

Valve for ISC

Relay block

Linesar throttle

sensar Fusl pump

Engine contral

X 7>

Qil control valve  /
valv 7 / ¥ unit (ECU)
/o \
. Neuiral star! switch ,
Injector / (Only for AT) Data link cennector
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coil
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Crank angle sansor Engine coclant

temperature sensor
Knock sensor

JEFDOO24-00017
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3.1.5 FOR LEADED SPECIFICATIONS OF J102

Intake air temperature sensor

Manifold absolute
pressure sensor

Vehicle speed sensor _
(Low-grade vehicles except AT vehicle)

V8V for EVAF
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Enging control
unit (ECU)

: -:,_ oo b :‘7 =
Linear throttle
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Fusl pump
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‘ . ) N,
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[ (Only for AIT)
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Engine coolant
Knock sensaor tamperature sensor
JEFO0025-00018
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3.2 SYSTEM DIAGRAM
3.21 FOR EU SPECIFICATIONS OF M101 and J102
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3.2.2 FOR AUS AND GENERAL SPECIFICATIONS OF M101 and J102

Inake air temp. sensor

Air cleaner
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Y .
— / Lingar thrattle sensor
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Ignition cail
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3.2.3 FOR LEADED SPECIFICATIONS OF J102

—

IMB ECL} —
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3.3 WIRING DIAGRAM
3.3.1 FOR EU SPECIFICATIONS OF M101 AND J102
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3.3.2 FOR AUS AND GENERAL SPECIFICATIONS OF M101 AND J102

B EE
|| 8|[=
olla
~|[5][3]
BB
Z|8
=[[2]|5
d~l£18
=[[F]| 2
BIEIE
SEE
E|C
BBE
EEHE
-!'.'I‘Q
-l |~
EEIE
2|[E
el
HE|E
LI
==
=
2=z
=S
EET
EEEN
o

22

Al

Bl

on|2a| 28

Teolsaludls Jafsalsalsalsalsy

28 2770

i1
B2

13 swilch

- T
.| 2%
S S
i
= - @
22
= g Ele A
2 COM0 S
EH e
g RENG § =
T
GEW2S 2
. W
=1 Comptasser magnet clulch
E S o
= - m\_ —
Miagnet ciuch reiay
E
=2
E- | -
. == Aadutor fan motar
= - =
= . (]
Radiatot
18N talay
a3 ()
Makunstion Ingiealion amp
Qivcomraol vaiva
fraay | \Emomed wih
= amrohiliis i
= -
8= Main r2lzy
2 : g
B e ITLI
==
To ignitipn plugs
KinitRin ¢ell 4
{hon it B
T ene ||
P |
2=
E
Starte relay
(&7 orty) S o
= L™ W anga mwdcn (4T nly)
=l "'la-lm i) 102 By}
gl 8l s P ST 10 A
IM/T anty) SE""::
= I—E 23
T i ==
e ik 1"%%

EF ECU

0|
=y
L D [ :
E -
2 ] P
e mm—
PIESSUE .
@ |
Delogos: switen Delagesr
High-mnni 5160 leTie
—
3 2% =y -
Stoo iaTo R
s ECU
wu’é‘_:) = Slcolsmo i ——:
§_=_} swith
= Stog tamo L
':: — all e
= i
=5 Mezer lfgmination
1 5% o )
=2 .
._.- A Dlearangs @mo
ol = —i
U -,

(a7

T Prasauls sensar

INtanE &ir SAMOatalure Snsor
) T

(Fr—"Wr
] Engma odiant 18 Sensel

=
.o

Lungar tnrotta Sensof

Ciim anglz s&nsat 16 =030 %.)
& )

N \. r
0

[M/T onlyl



http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-19

3.3.3 FOR LEADED SPECIFICATIONS OF J102
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3.4 ARRANGEMENT OF EFI ECU TERMINAL
3.4.1 FOR EU SPECIFICATIONS OF M101 AND J102

=1 -~ == 1 1 -aE—n
28| 27] 26| 25] 24| /23| X] 22| 21 [20] 19| 18] 17] 16 X[ 15|14 waliz[i1l0]els| [ 7 [e[X]slalalz2] 1]
61 /Jeolsa|s8]57]s8]55/54]53]52]51 50|, /] 49] 48] 7] a6[45]44] 43| [42]41]40]30]38]37| | 38|35(34 33|32[31a0] 29
—_ ——— — p— —
g2 /] s (sl A 171 LA s XA 7l 78| 75| 74| [73l72 71]70l89] |68 aﬂsa[es{sa?sa 62
E |
Connector A (31 - pole) Connector B (24 -pole)  Connector C (17 -pole)  Cennector D (22 - pole)
STaT 00028
CONNECTOR A
No. | | Contents of conneclion | Na_| Conlenis of conneclion
21 | N1+ | Grank angle sensor (+) | 55 | ALTC | —
22 | N2- | Cam angle sensot (+) | 56 | vSv2 | —
231 EI Sensor systam ground | 57 | 1G4 | lgniuon signal (#4 cylinger)
24 | #a_ | Iniecior (#4 cvinger) [ 58 | G2 | Ignition signal (#3 cylinder)
25 | #30  Injector (#3.cylinder) 59 | 1G2 | Ignition signal (#2 cylinder)
26 | #20 | Iniector (#2 cylinder) 80 | I1G1 | lgnition signal (#1 cylinder)
27 | #1C | Injeclor (#1 cviinder) 81 | OCV- | Oil control vaive ()
28 | OCV~ Qi conuol valve (+) [ 79 | PRG | Purge control VSV
51 1 Ni- | Crank anglé sensot (=) | ‘BO | V&V | —
52 | N2= | Gam angle sansorf (=) 81 [ AT | —
53 | KNK | — | 82 | E0Y | Power supply syslem ground
54 | ISC | Rotary ISC | |
JETIE0a8-00000
CONNECTOR B
No. ! ‘ Contsnis of connacilon | No. | Contants ol connaction
14 | ICMB ! lgnitor unil (With Jon current detechion) | 48 | VCPM | Pressure sansol powar supply
15 | PIM | Presswe sensor signal | 47 | E2PM | Pressure sensor ground
18 | VC | Linear throllie sensor powser supply 48 | ACLK | —
17 | E2 | Sansor ground | 48 |ACEN| —
18 | FCCP | — 50 | OXH2 | Rear oxygen sensor higater
9| VFP | — 7= (OX2 | Rearoxygen senser
20 | OXH1 | Fronloxygen sensor heater 75 | OX1 | Fronl oxygen sensor
43 | IE lan gurrent sensar ground | 78 | THA | Inlake 2ir lamperature sensor
44 | VTH | Linear throttle sensor | 77 |ACVR| —
45 | THW | Engine coolan! lemparaiure sensar I 78 | PST | PIS Pressure swilch
EEo0035-00000
CONNECTOR C
No. ! Contents of connaction I'Ne. | Contents of conneclion
8 | SIO1 | Diagnosis tester | 40 | STP | Stop lamp switch
g | T | Testtermingl | 41 | AUX | —
10 | DEF | Defogaar switch 42 | FANZ | —
11 | AT | Neutral slant switch (Only for AT) | g9 | SELZ | —
12 | MGC | A/C Magnet cluich relay |70 | SEL1 | Mep constant switch signzl (Only tor M/T)
12 | FAN1 | Radiator fan rslay (Without 2-step central) [ 70 T HL | Tallamp swiich
37 | SPD | Vehicle speed sensor | 72 | ACEV | AIC Evaporalor lemp. Sensar
38 |ACSW | AJC Swilch | 73| OX3 | —
39 | BLW | Hsater blowar swilch ]
JEFO0G40-00000
CONNECTOR D
No_ | I Contants of connection | No. Contents of connectian
1 | BAT | Memory back-up supply | 33 | ATNE | Engine speed signal lo AT ECU
2 | FC1 | Fuel pump relay (With IMB) | 34 | VF | VF monitor terminal
3 W | Malfunction indicator lemp 35 | FPOF | Fuel pump ralay OFF
4 | ATTX | Sanal data ransmission to AT ECU 36 | +B2 | Powersupply
5 | 5102 | Serial port for IMB g2 | VCO | —
8 |TRRQ | — | 83 [VIHO| —
7 | +B1 | Power supgly 6d | IDLO | —
29 | E21 | AIC Evaporator tamp. sangor ground 85 | FCO | —
30 | FC2 | Fuel pump relay (Withoul IMB) 66 | TRPR | —
31 | REV | Engine speed signal 67 | ACT | —
32 | ATRX | Serial dala receotion from AT ECU | B8 | STA | Stanet uignal

JETOE0L 1 D000



http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-21

3.42 FOR AUS AND GENERAL SPECIFICATIONS OF M101 AND J102

[ == ]

[

| E——

=

-

28| 27]28 [ 2524 | ] 23 [X] 22| 21

A ]'E—
20]19[18]17] 16

15|14

1312]11|10]l 9|8 | | 7 | &

s[alalz] 1

81[/Te0[59]s8]57]56[55]54|53]52| 51

50| /4] 48] 47] 46| 45| 44| 43

a2]a1]40[30[38[37| |36 [35|34]33[32[31]30] 29

82 81| X[80[7s] 1./

A Tra X1 /T77]76] 75| 74

73]72| X[71[70[60] |68 [67]68]65]64

63| 62

Caonnsctor A (31 - pole)

Connecior B (24 - polg)

Connector C (17 - pale)

Cannectar D (22 - pole)

JEFIOCL 200026
CONNECTOR A
NG, | | Contents of connechian | No. Contents of conneclion
21 | N1+ | Crank angle senser (+) 55 | ALTC | —
22 | N2s+ | Camangle sensor (+) 56 | vsv2 | —
22 B Sensor syslem ground 57 | 1G4 | Igmition signal (#4 cylinder)
24 | #40 | Injector (#4 cylindar) 58 | 1G3 | Ignition signal (%3 cylinder)
25 | #30 | Injector (#3 cylindar) 55 | IG2 | Ignition signai (#2 cylinder)
26 | #20 | Iniscior (#2 cylinder) 80 | 1G1 | Igniuen signal (#1 cylinder)
7 | #10 | Injector (#1 cyvlindar) 81 | QCV=| Oll contral valve (-]
28 | DCV+ | Oil coptrol valve (+) 78 | PRG | Purge control VSV
1 | Ni= | Crank angle sensor(=) 80 | VSV1 | —
52 | N2- | Camangls sensor (-) 81 | ALT | —
53 | KNK | Knicgk sensor | 82 | E0Y | Power supply Sysiem ground
54 | ISC | Rotary ISC |
JEFSO03-00000
CONNECTOR B
| NG. | Contents of cennecton | Nao. | Contents of conngchion
14 | ICMB | — 45 |VCPM | Pressure sensor power supgly
15 | PIM | Pressure sensor signal 47 | E2PM | Pressure sensor ground
16 | VC Linear throitle sensor power supply 48 | ACLK | —
17 | E2 | Sensor ground 49 | ACEN | —
18 | FCCP | — 50 | OXH2 | —
19 | VFP | — 74 | OX2 | —
20 | OXHT | — 75 | OX1 | Oxygen sensor
43 IE — 76 | THA | Intake air temparaidre sensof
44 | VTH | Linear throtile sensor 77 |ACVR| —
45 | THW | Enging coglant temperalurg sensor 78 | PST | PJ/S Pressura switch
JEFGLA-50000
CONNECTOR C
Ng, Contents of conneclion Ne. | Contents of connection
8 | SI01 | Diagnosis ssier 40 | STP | Stop lamp switch
& i Tast terminal 41 | AUX | —
10 | DEF | Defogger swilch 42 | FANZ | —
11 | AT | Neutral start switch (Only for AIT) 63 | SEL2 | —
12 | MGC | AJC Magnet clutch relay 70 | SEL1 | Mag gonstant switcn signal (Only for M/T)
13 | FAN1 | |Radiater fan relay (Withoul 2:step control) 71 H/IL | Tall lamp switch
37 | SPD | Vehicle speed sensar 72 | ACEV | A/C Evaporalor lemp. sensor
38 [ACSW | A/C Swich 73| OX3 | —
38 | BLW | Heatsr blower swilch |
JEFCOCA5-20000
CONNECTOR D
No Cantents ¢f connection No. I Contanls of connection
1 | BAT | Memory back-up supply 33 | ATNE | Enging speed signal to AT ECU
2 | FC1 | Fusel pump relay (With IMB) 34 | VF | VF monior terminal
3 W Maliunction indicalor lamp 35 | FPOF | Fuel pump relay OFF
4 | ATTX | Sarial'data transmission to A/T ECU 38 | «B2 | Power supply
5 | SI02 | Serigl port for IMB g2 | VCO | —
8 |TRRQ| — 63 |VIHO | —
7 | +B1 | Powsr supply 64 [ IDLO | —
29 | E21 | A/C Evaperalor lemp. Sensor ground 65 | FCO | —
30 | FC2 | Fusl pump relay (Without IMB) 86 | TRPR | —
31 | REV | Engine speed signal 67 | ACT | —
32 | ATRX | Seria! data recepticn from AT ECU 68 | STA | Starter signal

JEFOQORE-00000
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3.4.3 FOR LEADED SPECIFICATIONS OF J102

[ ] o = Inonm O
28| 27] 26| 25|24 ] 123 X[ 22] 21| [20]19] 18] 17 [ 16 [ X] 15 | 14 wa[12[11]10]a]8 | [ 7 [6[X]slalal2] 1
51| /0]5]58] 57]56|5s1545352]51| |50l [20] 48] 47|46 45 4| 43| |a2[41]40]a0]38[37] | 36|35]34 33[32[31[a0] 29
82 mixeorel, 17 [/ 17e X 76 75| 74| [7al72X]71]70les] |68 [67]6e[es]e4| X]e3| €2
T
Cannector A (31 - pole) Connector B (24 - pole) Connector C (17 - pate)  Connector D (22 - pole)
JEFC0027-00030
CONNECTOR A
No_| | Contents of connection | No. Contents of connaclion
21 | N1+ | Crank angle sensor (+) 55 | ALTC | —
22 | N2+ | Camangle sensor (+) 56 | vsvaz | —
23 Eil Sensor sysigm ground 57 | 1G4 | Ignition signal (#4 cylinder)
24 | #a0 | Injecler (74 cylindsr] 58 | 1G3 | Igniten signal (#3 cylindar]
25 | %30 | Injector (#3 cylinder) 59 | 1G2 | Ignition signal (#2 cylinder)
26 | #20 | Injeclor (#2 cylinder) 60 | 1G1 | Ignition signal (#1 cylinder)
27 | #10 | Injector (71 cylinder) 81 | OCV- | Qil contral valve (=)
2B | OCV=+ | Oil control valva (+) 79 | PRG | Purge control VSV
51 | N1— | Crank angle sensor (=) 80 | vBV1 | —
52 | N2- | Cam angle sensar (-} B1 [ ALT | —
53 | KNK | Knock sensor B2 | ED1 | Power supply system ground
54 | ISC | Rotary ISC
JEFODO4E-0000
CONNECTOR B
No i Contznis of connaction No. Contenls of connection
14 | ICMB | — 48 | VCPM | Pressure sensor power supply
15 | PIM | Pressure sensor signel 47 | E2PM | Pressurs sensor ground
16 | VC | Linear thrattle sensor powsr supply 48 | ACLK | —
17 | E2 | Sensor ground 48 |ACEN | —
18 | FCCP | — 50 | OXH2 | —
18 | VFP | — 74 | OX2 | —
20 | OXH1 | — 75 | X1 | —
43 E | — 76 | THA | Intaks air lemperature Sensor
44 | VTH | Linsar Ihrotile sensor 77 |ACVR | —
45 | THW | Enginé codlant lemperalure sensor 78 | PST | P/S Prassure swilch
JEFORIGAS-00005
CONNECTORC
No. | | Contents of conneclion No. ‘Contents of connection
& | 8101 | Diagnosis tester 40 | STP | Stop lamp swilcn
a T | Testterminal 41 | AUX | —
10 | DEF | Defogger switsh 42 | FANZ | —
11 | AT | Neutral start switch (Only for AT) 68 | SEL2 | —
12 | MGC | AJC Magnel clulch ralay 70 | SEL1 | Map constant switch signal (Only far M/T)
13 | FAN1 | Radiaior fan refay (Without 2-steo control) 71 | H/L | Tallamg swilch
37 | SPD | Vehicle spesd sensar 72 | ACEV | A/C Evapaorator t8mp. Sensor
38 |ACSW | AIC Switch 73 | OX3 | AJF agjusler
39 | BLW | Heater blower swilch
JEFH0S0-90000
CONNECTOR D
No. | Conients of connaclion No Contents of conngclion
1 BAT | Memory back-up supply 33 | ATNE | Engine spzed signal 1o AT ECU
2 | FC1 | Fuel pump relay (With IMB) 34 | VF VE mieniter terminal
3 W Malfunclion indicator lamp 35 | FPOF | Fusl pump relay OFF
4 | ATT¥ | Serial data transmission to A/T ECU 36 | +B2 | Power supgly
5 | SI02 | Serial port for IMB 62 | VCO | AIF adjuster power supply
6 |TARQ ! — B3 | VTHD | — ]
7 | +B1 | Powsrsupply 64 | IDLO | —
29 | E21 | A/C Evaporator temp. sensor ground 65 | FCO | —
30 | FC2 | Fuel pump relay (Without IMB) 66 | TRPR | —
31 | REV | Enginesoead signal 67 | ACT | —
32 | ATRX | Serial data recsption from AT ECU 68 | STA | Starer signal

JEFSOR51OF
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4. GENERAL PRECAUTIONARY MEASURES IN ENGINE DIAGNOSIS

4.1 PRECAUTIONARY MEASURES FOR REPAIRS OF FUEL SYSTEMS
1. Prior to performing operations of the fuel system, remove the cable of the negative (-) terminal from the

2.

battery.
NOTE:

« When the cable of the negative terminal is removed, the memories concerning the diagnosis codes
and radio will be simultaneously erased. Therefore, before removing the cable of the negative termi-
nal from the battery, the diagnosis codes should be outputted and checked. Also, the channels mem-

orized in the radio should be recorded, if necessary.

Be sure not to smoke when performing operations of the fuel system. Also never carry out any opera-

tions near naked flame.

3. The fuel supply line (between the fuel pump and fuel delivery pipe) is still pressurized even if the engine
has been turned off. Therefore, before loosening or removing the fuel supply line, be sure to relisve the

fuel pressure, following the “Fuel pressure relieving procedure.”

Even if the fuel pressure has been relieved, a small amount of fuel will spill when the fuel supply line is
disconnected. Hence, before removing, cover the portion to be removed with a cloth to prevent the tue!

from splashing.

The connection method of fuel hoses or evaporative emis-
sion hoses differs, depending upon the type of the pipe.
When connecting the fuel hoses or evaporative emission
hoses again, be sure to correctly connect and clamp them
by referring to the figure on the right.
Ensure that no twist nor fault is present after connecting.
(1) Fuel hose
(@ Hose insertion length
Insert the hiose in such a way that L1 becomes O -
2 mm.
@ Clip position
Clamp the hose in such a way that L2 becomes 2 -
5 mm. (The clip shall not be placed at the bulge or
spool of the pipe. Also the clip shall not go beyond
the hose end.)

SEFODIS9-00032
L L2
ninie
m:::---_:-/:::\ ______
(— 0
O e

L. |

In case of bulge spool
(Double spool)

Il EIJJJJ f

! |

L

Ls

i

in case where stopper Is provided
{Stopper differs. cepending upon location)

JEFCOOGC-RC33
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(2) Vacuum hose
(1) Hose insertion length
Insert the hose in such a way as the figure on the
right shows.
@ Clip position
The clip end position is about 2 mm away from the
hose end.

(3) Purge hose
) Hose insertion length
Insert the hose in such a way that L1 becomes O -
3 mm.
@ Clip position
Clamp the hose in such a way that Lz becomes 2 -
7 mm.

5. When installing the fuel filter union bolt to the fuel filter, use
a new gasket and tighten to the specified torque.

6. When installing the injector, fuel supply pipe, fuel pressure
regulator or pulsation damper, use a new "O" ring or gas-
ket. Apply gasoline or silicone oil to the “O" ring before as-
sembling.

('_,______._X

__3mmor less

o
=

In case whare stopper is provided
(Stopper differs, depanding upon location)

.
i
'l

——r
 Smsssssssssssolinntanmn

2 mm of less

—

In case of round shape

In cass where siopper is pravided
(Stopper difters, depzsnding upon locatian)

In case of round shape

JEFDODB200C33
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4.2 FUEL PRESSURE RELIEVING PROCEDURE

CAUTION:
« Never perform this operation while the engine is still hot. Failure to observe this caution may damage
the catalyst.

Atter confirming that the engine is cold, relieve the fuel pressure, following the procedure given below.
1. Place the shift lever of the transmission in the “N" position.
In the case of automatic transmission vehicles, place the shift lever in the “P" position. Apply the park-

ing brake and place chocks at the wheels. E—

Remove the relay block cover.

Remove the fuel pump relay from the relay block.

Start the engine. Leave the engine running. until it stops
due to running-out of the fuel.

5. Install the fuel pump relay. Install the relay block cover.

& Wi

LSFO0CE5-00038
4.3 FUEL LEAK CHECK
After the fuel system has been repaired, perform the following check in order to ensure that no fuel leakage
is present.
1. Turn ON the ignition switch for three seconds. Then turn it OFF. Repeat this operation three or four times
s0 as to apply fuel pressure to the fuel system.

2 Under this state. ensure that the fuel system exhibits no fuel leakage at any point.
JEFQO0BE-G000

4.4 PRECAUTIONARY MEASURES DURING TROUBLE-SHOOTING

1. Before the diagnosis information memorized in the ECU memory is confirmed, never disconnect the
connector from the ECU, the battery cable from the battery, the ECU earth wire from the enging, or the
main fuse.

2. The diagnosis information memorized in the ECU memory can be erased by using the DS-21 diagnosis
tester or the OBD-I generic scan tool in the same way as the check. Therefore, before using the tester,
read its instruction manual so as to understand the functions furnished and how to use it.

3. Priority in trouble-shooting
If the priority in trouble-shooting for a number of diagnosis codes is given in the concerned DTC flow
chart, make sure to follow the priority.

If not given, follow the priority given below and perform the trouble-shooting for each diagnosis trouble
code (DTC).
(1) DTC's other than DTC P0171/25, DTC P0172/26 (too lean/too rich in fuel system), and DTC 0300/17,
DTC P0301-P0304/17, DTC P0314/-(misfire found)
(2) DTC P0O171/25, DTC P0172/28 (too lean/too rich in fuel system)
(3) DTC 0300/17, DTC PO301-P0304/17, DTC P0314/-(misfire found)
4. Before conducting checks, be sure to read the “Precautionary measures in checking system circuit.”

Carry out the diagnosis, while paying utmost attention to those points requiring such attention. i
SEFOO0ETLL5
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5. ENGINE DIAGNOSIS

5.1 GENERAL INFORMATION

The engine and engine control system of this vehicle are controlled by the ECU. Furthermore, the vehicle is
provided with the on-board diagnosis system. Therefore, when any abnormality takes place in the input/out-
put systems (sensors, actuators, harnesses, connectors, etc.) of the engine control system, the ECU mem-
orizes the system concerned and informs the driver by making the malfunction indicator lamp (MIL, warn-
ing lamp) illuminate or flash. Also the malfunction is informed to the operator by means of the data link con-
nector (DLC, diagnosis connector).

When trouble-shooting the engine, it is imperative for you to get the general idea of the onboard diagnostic
system, and fully understand the precautionary measures in trouble-shooting, the items to be observed and
how to use testers. Then, conduct the trouble-shooting, following the flow chart that indicates the correct
procedure for the engine trouble-shooting.

JEFOCOE2-S0CC0

5.1.1 ON-BOARD DIAGNOSTIC SYSTEM OF VEHICLES
FOR EUROPE

The vehicles for Europe have the following functions that com-

ply with the 1999/102/EC (generally called EURO-0OBD) stan-

1. When the ignition switch is turned ON, the malfunction in-
dicator lamp (MIL) goes on. When no malfunction has
been detected, the lamp will go out after the engine has
started, (Check for a blown bulb)

2. While the engine is running, if the ECU detects any mal-

5 ) N
function in the emission control system/components that il "4 - ENEE-
will affect the emissions from the vehicle, or in the power 2010831 |L£l£ ) F | e o
train control components, or if any malfunction is detected fi’":
in the ECU itself, the ECU illuminates or flashes the MIL i e " -
(only when misfire is detected which will damage the cata- R |a-g~necn \ %8 o

maluncign

lyst). Then, the ECU memoarizes the malfunction area (DTC

1
|
it ) | 2uy o

by ISO15031-6/SAEJ2012). siice |crem |

If that malfunction will not ocour in three successive run- F— i

nings, the MIL is automatically turned off. However, the R | s - 0
DTC will be recorded in the ECU memory. JEFD0070-00036

NOTE:

« The MIL is illuminated only by the malfunction that af-
fects the emissions from the vehicle. (Only items bear-
ing a circle (“O" mark) in the MIL column on page
EF-41)
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3. It is possible to read out various data from the engine ECU

6.

by connecting the OBD I generic scan toal which com-
olies with the ISO 14230 format or DS-21 diagnosis tester
to the DLC of the vehicle. You can perform trouble-shoot-
ing efficiently by checking these data (DTC, freeze-frame
data. current data, Oz sensor monitor data, etc.).

The DTC is composed of the 1SO standard code (speci-
fied by ISO 15031-6) and the manufacturer's designation
code. The 1SO standard code should be set pursuant to
the 1SO. On the other hand, the manufacturer's designa-
tion code can be freely set forth by the manufacturer with-
in.a specified limit

Many DTC's have a 2 trip detection logic which assures
avoidance of wrong detection and functions only when a
malfunction is surely occurring. However, anather diagno-
sis mode is provided, in which only a one-time final confir-
mation test is necessary for a service mechanic to confirm
that the malfunction has been completely remedied after
the repair.

The mode can be switched on with the OBD I generic
scan tool or the DS-21 diagnosis tester. (In the case of the
DS-21 diagnosis tester, the “Continuous monitoring re-
sults” of “Vehicle communication in CARB mode" must be
selected.

When a malfunction is detected, the engine and running
conditions at that moment are memorized as a freeze-
frame data in the ECU memory.

2 trip detection logic

When a malfunction is detected for the first time, that mal-
function is temporarily memorized in the engine ECU
memory. (First running). If the same malfunction is detect-
ed again during the second running, the MIL is illuminated
and the DTC is determined. (Second running).

(However, the ignition switch should be turned off between
the first running and the second running.)

Diagnostic trouble code
PO 116 (Power train)

B Bogy | ‘
C. Chassis S ——
P. Powar trein Designahon traubie
U Net werk code
Lven L
0 Reaulaton Lvenicle s system |
1 Maker
1 & 2: Fuel and arr malenng
K | - Ignition system or misfire
7 & B, Transmission
JEFO0RT 000
e oa | Mamurctos | i
JICNe 5| } eiaiialpn Meineg -
7 . | Oxygen san: L.
POA&YZ2 | malfanation | / 2o a
o f
Fugl b
patryes | LAr-luel 2 O
\ raziwmlor\,\l\
‘ Fuel Inm ) ‘
pon7ae | (At | Zup O
| maltunction | § 1
/
! 1
JEFOCOTITA0A!
- Vehicle communication [<h

Indication of malfunction code
Erasing of malfunction code

Data display for freeze frame data
Indication of current data

Front Oz sensor test results

Rear Oz sensor test results
Continuous monitoring results

JEFDOO00-00042

JEFDOUTSG03
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8.

10.

Freeze-frame data

When a malfunction is detected for the first time, the en-
gine and running conditions at that moment are memo-
rized in the memory.

The engine and running conditions are recorded at the
moment when the malfunction was found (fuel system, cal-
culated load, engine coolant temperature, fuel trim, engine
revolution speed, vehicle speed, etc.). Therefore, the
freeze-frame data is useful during the trouble-shooting 1o
determine whether the vehicle was running or stopped,
the engine was hot or not, the air-to-fuel ratio was lean or
rich when the malfunction occurred.

Updating freeze-frame data

Since the ECU is able to memorize the freeze-frame data
for & single malfunction, the freeze-frame data shown in
ltem 1" below has priority when data is memorized.

If the freeze-frame data shown in Item “1" below is detect-
ed when the freeze-frame data shown in Item "2" below
has already been memorized, the freeze-frame data "2" is
replaced by the freeze-frame data "1".

PRIORITY FREEZE FRAME DATA
Freeze frame data at initial detection of malfunction among
1 misfire datectad (PO300-PO304 and PO314), fuel system
too lean (PO171) and fuel system too rich (PO172)
Freeze frama data when a malfunction other than those in
- “1" above is dateoted
NOTE:

e | the malfunction which occurs later has a lower priori-
ty or the same priority as the former one, the data is
not updated.

Erasing of MIL-related malfunction code (DTC)

In the case of electronically-controlled automatic transmis-
sion-equipped vehicles of EU spec. only, selecting
“Erasing of DTC (Only EU spec. AT)" will erase all the
DTC's on the EFl ECU side, MIL-related DTC's on the A/T
ECU side (items with a circle in the MIL column on page
EF-41) and freeze-frame data.

(a) CARB mode

- Data display ™
02 e8] 00%
23°C SHAT I
0.0 % MAP EERECEEE
RPM 0 rpm 0 Km/h

Malfunction code: PQO105

(b) DAIHATSU mode

H Data display | vh
-30°C 146 kPa
0.0 rpm 0 Km/h
-1.0° 0.00mS

Malfunction code: P0105

[ Press*Fitkey Y

JEFDOCTSL01T4
JEFODOT?-00000
—] Vehicle communication Iv I-

Indication of malfunction code
Erasing of DTC (Only EU spec. AT)
Erasing of DTC (Others)
Indication of freaze frame data
Indication of currant data
Indication of parts ECU No.
Actuator driving

Trace record for malfunclion
Security access

| selectfunction _____#

JEFDOOTEL
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11.

Erasing of freeze-frame data

The freeze-frame data is erased simultaneously when the
DTC is erased.

In the case of except for electrically-controlled automatic
transmission-equipped vehicles, the freeze-frame data
can be erased simulianeously by erasing the DTC through
selection of the “Erasing of DTC (Others)”

5.1.2 ON-BOARD DIAGNOSTIC SYSTEM OF VEHICLES

1.

OTHER THAN THOSE FOR EUROPE
When the ignition switch is turned ON, the MIL goes on.
When no malfunction has been detected, the lamp will go
out after the engine has started. (Check for a blown bulb)

While the engine is running. if the ECU detects any mal-
function in the engine control system/components, or if
any malfunction is detected in the ECU itself, the ECU illu-
minates the MIL,

In addition to the illumination of the MIL, the correspond-
ing diagnostic trouble code (DTC) is memorized in the en-
gine ECU memory. When the malfunction has been reme-
died or the system returns to its normal state, the MIL au-
tomatically goes out. However, the DTC remains memo-
rized in the engine ECU memory.

It is possible to read out various data from the engine ECU
by connecting the DS-21 diagnosis tester to the DLC of
the vehicle. You can perform trouble-shooting accurately

and efficiently by checking these data (DTC, freeze-frame

data, current data, Oz sensor menitor data, etc.).
(Only when DS-21 diagnosis tester is used)

The DTC (diagnostic trouble code) is set to a four-digit
code in accordance with 1ISO standard. Furthermore, the
conventional two-digit code is also provided. The four-digit
code can be read out by the DS-21 diagnosis tester. The
two-digit code has been set forth by the DMC itself. This
code can be read by observing the flashing pattern of the
MIL. (For details, see page EF-53.)

~{Vehicle communication [}
Indication of malfunction code
Erasing of DTC (Only EU spec. AT)

Indication of reeze frame cata
Indicatian of current data
indication of parts ECU No,
Actuator griving

Trace record for malfunction
Security access

JEFOOO0T300025

= =0 B0
)~ 5a 100
30/ so D
Hno i
0
10 e
0 h

JEFOUCEO-IC045
Abnormal
Normal
Memorized:
i
lluminated|
Extinguished i Extinguished
= 1 | e e
f : 5 sec.
SEFOO0BT-0G0AT

JEFOODB200028

|4-digit cods L 2-digit code!—

DTC Ne. Detection item

I' /| Manitold absolute
PO105/31 pressure/barometric
pressure circuit malfunction
PO110/43 Intake air temp. circuit malfunc.\

JEFQOOE3-00CE
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5.

Some DTC's have a 2 trip detection logic which assures

avoidance of wrong detection and functions only when a

malfunction is surely taking place.

When a malfunction is detected, the engine and running
conditions at that moment are memorized as a freeze-
frame data in the ECU memory.

2 trip detection logic

When a malfunction is initially detected, that malfunction is
temporarily memorized in the engine ECU memory, (First
running) If the same malfunction is detected again during
the second running, the MIL is illuminated and the DTC is
determined. (Second running)

(However, the ignition switch should be turned off between
the first running and the second running.)

Freeze-frame data

The ECU memorizes the engine and running conditions in
its memory at the moment when the ECU detects a mal-
function for the first time. (The figure on the right shows an
example.)

Therefore, it is possible to know the engine and running
conditions when the malfunction was detected (such as
whether the engine was hot or not, the vehicle was run-
ning or stopped, the airto-fuel ratio was lean or rich) by
checking the freeze-frame data. By utilizing the freeze-
frame data, it is possible to proceed with the trouble-
shooting efficiently.

The fraeze-frame data can be read out only by using the
DS-21 diagnosis tester.

5 Maitunenon
OTC Ne. 0%\ evalaibamenog | MIL
Povaire | e 2vip 0
Fue! trim
POITV2S | (Au-luel 21rip o
mattunction
Fuel trim
pO172/28 | (Alr-tuel 2mp o)
mallunction
JEFDOOES-00CS0
JEFDOOSS-D00

DAIHATSU mode

- Data display rvh
-30°C MAP [RECELE
porpm  NE 0 Km/h
-1.0° TAU [VEORGS

Malfunction code: PO105
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9. Updating freeze-frame data

10.

Since the ECU is able to memorize the freeze-frame data
for a single malfunction, the freeze-frame data shown in
Itern “1" below has priority when the data is memorized.

If the freeze-frame data shown in Item “1" below is detect-
ed when the freeze-frame data shown in ltem “2" below
has already been memorized, the freeze-frame data “2" is
replaced by the freeze-frame data "1".

PRIORITY FREEZE FRAME DATA
Freeze frame data al initial detection of malfunction
1 among fuel systemn toc lean (PO171) and fuel system
toa rich (PO172)
Freeze frame data when a maliunction other than those in
2 “1* above is detected
NOTE:

« If the malfunction which occurs later has lower priority
or the same priority as the former one, the data is not
updated.

Erasing of freeze-frame data
The freeze-frame data is erased simultaneously when the
DTC is erased.
(1) When the DS-21 diagnosis tester is used:
Select “Erasing of DTC (Others)" of the “Vehicle com-
munication." Press the execution key (F1 key).
(2) When the DS-21 diagnosis tester is not used:
See page EF-58.

5.1.3 DATA LINK CONNECTOR (DLC, COMMON DESTI-

NATIONS)

The vehicle engine ECU uses the 1S014230 (Euro-OBD) pro-
tocol.

As regards the position, connector shape and pin arrange-
menl, the DLC is in accordance with the ISO 15031-3
(SAEJ1962) and has complied with the 1ISO 14230 format.

The OBD 1I serial data line (K line of 1S014230) is used for the
OBD I generic scan tool or the DS-21 diagnosis tester in
order to communicate with the ECU.

Terminal No, Connection/voltage or resistance Condition
7 Bus @ line/pulse generalion During transmission
4 Chassis ground/«s Body ground 10 £ or less Always
16 Battery positive/es Body ground 9- 14 V Always

JEFDOOET-0000C

I Vehicle communication [k
Indication of malfunction code
Erasingof DTC (Only EU spec. AT)
Erasing of DTC (Others)
Indication of freeze frame data \
Indication of current data
Indication of parts ECU No.
Actualor driving ‘
Trace record for maltfunction

+B  EGU-T EFFT REV
| N[/ |
@@ DLC
[8] @@@[ﬂ

Body ground
——ECU ground

OBD 1 serial data line
(K line of 1ISO 14230)

)
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NOTE:

« With the cable of the DS-21 diagnosis tester connected
to the DLC through the SST, turn ON the ignition
switch. If the power indicator of the tester will not go
on, conduct the following checks and repair any mal-
functioning parts.

SST: 09991-87404-000

Power indicator (switch saction)

JEFI00GC-00053
Connect the DS-21 diagnosis tester to another vehicle. Turn
ON the ignition switch.
Maltunicti 1 vehicle si
When Power indicator of C: eg:%fg OIBV::G l:asr:ﬁe
Dl :!agnoms tesler |, Voltage check of BAT terminal
pass on: « Continuity check between terminal E and body
When Power indicator of
DS-21 diagnosis tester Maliunction of DS-21 diagnosis tester proper
will not go on:
JEFH0EG10000L

5.2 HOW TO PROCEED WITH TROUBLE-SHOOTING
The engine control system is equipped with diagnosis functions which are capable of diagnosing malfunc-
tioning sections. These functions give important clues in trouble-shooting. The flow chart on the next page
shows how to proceed with trouble-shooting by using these diagnosis functions.
The flow chart shows how the diagnostic trouble code check can be used effectively. Moreover, when its re-
sults are fully reviewed, you can determine whether you are going to do the trouble-shooting according to
diagnosis trouble codes or the trouble-shooting according to malfunctioning phenomena.
The diagnosis of this system is equipped with a battery back-up function (a function which supplies power
for diagnosis memory even if the ignition switch is turned OFF.)

NOTE:

« When no DS-21 diagnosis tester or OBD-1I generic scan tool is used, the DTC or freeze-frame data

in the flow chart can not be read out.
SEFSO0RZ-00000
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5.2.1 ENGINE DIAGNOSIS FLOW CHART

NOTE:
« For details of each step, refer to the next page.

@rmg in malfunctioning vehicle )

1

- Obtain full information about conditions
Inquiry with customer ~ per=-===-=s====o and environment where malfunction
occurred.

( Check and making record of DTC/freeze-frame d@

]
CErasing of DTC/iresze-frame daia)

. Confirm phenomenen and grasp mal-
» ! functioning situation. (If phencmenon
: - can not be reproduced, use informa-
Confirmation of reproductionof | | tion obtained through inguiry and mal-
malfunctioning phenomenon function reproducing method.)
Malfunctioningl No malfunetioning
phenomenon exists. ¥ phenomenon exists.
@onﬁrmation by malfunction reproeducing simulation methocD
i
(Racheck and record of DTC/fireeze-frame daza)
I
DTC indicated. No DTC indicated. No DTC indicated.
Malfunctioning Malfunctioning No malfunctioning | Narrow gown
phenomenan exists, phenomenon exists. phHenomenon exists. [~7~ ’;?g:;‘fni"on'”g
%

1
C Basic check ) C Visual check }r ---------- :

Check and repair by means of Trouble-shooting accarding to Check and repair for malfunction \ ____!
chart accordmg to DTC malfunctioning phenomena which oceurs mt=rmmsnlly '

1 !
o h - . 0 :
NO @al confirmation (OTC confirmation) le? Confirm that the malfunction !

ing phenomeanen thal custom-
\ts vehicle restored to its normal state? er spoke about has been rem-

edied complstely
) YES :

( Finish ) ——[System is normal.J—

There is a strong likeli-
hood that a malfunction
occurred in the past in
the wire harness or con-
nector of the system
which was indicaled at
tima of initial DTC check.
Hence. check the wire
harness ar connecter
concemed.

JEFDOOY3-D0000
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5.2.2 INQUIRY WITH CUSTOMER

In your attempt to remove the causes for a malfunction of the vehicle. you will not able to remove the caus-
es unless you actually confirm the malfunctioning phenomenaon. No matter how long you continue opersa

tions, the vehicle may not resume the normal state unless you confirm the malfunctioning phenomenon. The
inquiry with the customer is a vital information collecting activity which is to be conducted previous to the
confirmation of malfunctioning phenomenon. This inquiry will provide you with an important clue in an effort
to reproduce the malfunctioning phenomenon.

Furthermore, the information obtained by the inquiry can be referred to during the trouble-shoaoting. Hence,
instead of making general questions, it is necessary 1o focus your questions on the items related to the mal-
function.

The following five main points of the inquiry given below are the most important points in analyzing the mal-
tunction. In some cases, the information about malfunctions which took place in the past and about the his-
tory of previous repairs, which seem to have nothing to do with the current malfunction, may prove 1o be
helpful in solving the malfunction. Hence, it is important to obtain as much information as possible and
keep them accurately in mind as reference information when trouble-shooting the malfunctioning phenome-
non.

———{ Main points in analysis of malfunction told by customed——-

o What? e \fghicle model, name of system
@ WHEn? reemeeemensiiones Data, time. frequency of occurrence
® WHere? - Condition of road

« Under what conditions? - Running conditions, driving conditions. weathar conditions

« What happaned? - How customer felt about malfunctioning phenomenon

JEFDIG4-L0000

5.2.3 CHECK, RECORD AND ERASING OF DTC/FREEZE-FRAME DATA

When the DTC of the diagnosis is indicated, it is necessary to confirm whether that a system malfunction
took place in the past or is still taking place, and confirm how the malfunction is related with the repro-
duced malfunction. To confirm this, you have to indicate the DTC/freeze-frame data twice. That is to s2
you indicate the DTC/freeze-frame data, erase the data, and confirm the malfunctioning phenomenot..
Then, you indicate the DTC/freeze-frame data again.

Please check the DTC's (including unidentified DTC's) by referring to the “DTC checking procedure” sec-
tion. When any DTC’s are indicated, print or write down the DTC and freeze-frame data. Then, erase them
by referring to the “DTC erasing procedure.” If you fail to erase the DTC at this time, you may make a wrong

diagnosis, conclude that the normal circuit is malfunctioning, or face difficulty in trouble-shooting. _—
JEFOOCQ5-00000

Jdrirechacen from wwiwwnnr \Worieehonihdaniiate N0 11le
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5.2.4 CONFIRMATION OF REPRODUCTION OF MALFUNCTIONING PHENOMENA

In the course of trouble-shooting, the operator can not pinpoint the cause for the malfunction unless he
confirms the phenomenon. For this purpose, it is indispensable to reproduce the maltunctioning phenome-
non by creating conditions and environments that are similar to those where the malfunction occurred,
based on the information obtained through the inquiry with the customer.

As for phenomena which can not be reproduced easily, it is necessary to produce running conditions that
are similar to those when the malfunction occurred (road surface condition, weather condition, driving con-
dition). For this end, it is of great importance to try to reproduce the malfunction persistently by applying ex-
ternal factors, such as vibration (moving wire harnesses and relays by hand), heat (applying hot air) and
water (applying moisture).

Vibration, heat or moisture can constitute causes for malfunction that are difficuit to reproduce. Therefore,
with the vehicle in a stationary state, you can perform ihe following malfunction reproduction simulation
tests given below.

Moreover, if you presume a section (part) which can cause a malfunction and connect a tester, etc. to that
section so as to confirm the malfunctioning phenomenon, you can also achieve a function evaluation of that

section rt).
tion (part) JEFDO0SB0000

MALFUNCTION REPRODUCTION SIMULATION TEST
METHODS
1, Vibration method:
When vibration is thought to be the main cause
(1) Connector
Lightly shake the connector vertically and laterally.

(2) Wire harness
Lightly shake the wire harness vertically and later-
ally.
The points to be checked are connector joints, the
vibrating point and the section where the wire har-
ness is passing through the body.

Shake lighlly
JEFOQD98-00025
(8) Parts, sensors
With your finger, apply light vibrations to a part of . L \
the sensor which is presumed to be the cause for , ( |‘-.:\\\
the malfunction. Check to see if the malfunction Is o~ » A\
reproduced. N MR /{E
NOTE: g wt LAIEE ~
« Be careful not to apply too strong vibration to a relay, 1/ O
for it can cause an open wire in the relay. ; ; = J

JEF000S-00055

\ o Trom \WAAZWAW \ N orieehnnNantiia


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-36

2. Cool/hot method:
When a suspected section is likely causing the mal-
function when it is cold or hot
Heat a component which is presumed to be caus-
ing the malfunction by using a dryer or the like.
Check to see if the malfunction occurs.

CAUTION:

« Do not heat the section beyond 60°C. (Temperature
limit to assure that no damage be made to the compo-
nent.)

« Do not directly heat the parts inside the ECU.

3. Water applying method:
When the malfunction is believed to occur on rainy
days or under humid conditions
Apply water to the vehicle. Check to see if the mal-
function occurs.

NOTE:

« Never apply water directly to the engine compartment.
By applying water to the front of the radiator, you can
indirectly change the temperature and humidity.

« Never apply water directly to the electronic parts.

If rain leaks into the vehicle compartment, rain may get
into the inside of the ECU through the wire harnesses.
If the vehicle has experienced any rain leakage before,
utmost attention must be paid in respect to this point.

4. Others:
When the malfunction is believed to occur when a
heavy electric load is applied
Turn ON all electric loads, including the heater
blower, headlights, rear window defogger, etc.
Check to see if the malfunction occurs.

JEFDOY00-0005T

JEFOOION 00058

JEFDO102-00059
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5.2.5 RECHECK AND MAKING RECORD OF DTC/FREEZE-FRAME DATA

By checking the DTC/freeze-frame data after confirming the reproduction of the malfunctioning phenome-

non, it is possible to judge whether the system related to the DTC that was indicated before confirmation of

the reproduction is now functioning properly or not. Then, you are 1o proceed to one of the following three
steps.

1. When a DTG was indicated at the time of checking the DTC and the same DTC is indicated after the
confirmation of reproduction of the malfunction, it indicates that the malfunction is still persisting in the
diagnosis circuit. Proceed to the trouble-shooting according codes.

2 When no abnormal code is indicated, although the occurrence of malfunction was observed during the
confirmation of reproduction of malfunction, a malfunction other than those related to the diagnosis sys-
tem is likely taking place. Proceed to the trouble-shooting according to malfunctioning phenomena.

3 When no malfunction is observed during the confirmation of reproduction of malfunction, and the nor-
mal code is indicated at the check of the DTC, it is presumed that an abnormality, such as poor con-
tacts at the harnesses and connectors, occurred in the past, but now they are functioning properly.
Check the harnesses and connectors of those systems related to the DTC that was indicated before the

confirmation of reproduction of the malfunctioning phenomenon.
JEFDO103-00000

5.2.6 BASIC CHECK
It is possible to narrow down the malfunctioning sections by performing the basic engine check, following

the “basic engine check flow chart.”"
JEFOD104-000G0

5.2.7 VISUAL INSPECTION
Check the wire harnesses and connectors of the systems that were indicated at the initial DTC check, fol-

lowing the procedure of the “visual and contact pressure checks.”
JEFO0105:00000

\Workehot Y 11
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5.2.8 CHECK AND REPAIR BY CHART ACCORDING TO DTC’S

The following table shows the checking procedure. You can perform sfficient and accurate trouble-shooting
by utilizing the DTC indicated at the time of rechecking the DTC. Perform the trouble-shooting by followin
the checking procedure shown in the flow corresponding to each DTC.

The following shows an example of the engine DTC chart.

« DTC No. « Troubls area » MIL (maltunction indicator lamp)
This shows the diagnosis trouble cods This shows arsas where mal- O - MIL i illurmninated.
~4-gigil codef2-digit code.” Tha 4-digit functions are likely occurring. — : MIL will not go on.

code is in accordance with the ISO/SAE
Regulations. The 2-digit code is s&t torth
by the DMC itsell.

« Malfunction evaluation methad |
Tnis indicates whether ine 1 iR
detection legic or 2 Irig detection
logic is employed tc evaluale a ~

» Datection item .
This item indicates a malfunctioning
system or contents of malfunction.

| malfunction
1 \ |

DTC (specified by ISO/SAE regulations) chart ‘\

[
NOTE:
« Vehicles for some destinations do not have certain DTC numbers that are listed in the chart.

| i i |

Y ' Y 1 o Y Y

DTC No. Detection ltem Trouble area MatiunGlior MIL

eyziuation method

« Open wire or short in absolule pressurs SEnsor

circuit ;
« Manifold absoluts pressure sensar 1trip )]

Manifold absolute pressure/
PO105/31 | barometric pressurs circuit

If i .
malineren « Engine ECU
« Open wire or short in intake air tsmperature
Intaks air temperature clrcult sensaor circuit .
PO110/43 | malfunction « Intake air temperature sensor 1iag o
= Engine ECU
» Open wire or short in water lemperature sensor
Enging coalant iemparaturs circuit -
PO115/42 x ; ; :
0115/ circuit malfunction « Engine coclant temperature sensar Virp ©
» Engine ECU

Engine coclant tlamperaiure
PO116/42 | circuit rangefperformance

problam
ﬁ

N

» Engine coolant temperature Sensor

» Cooling system 2trip ©

+ Open wire or short in throfz position sensor cireuit |
+ Throtile pesition sensor 9

SEFTDICR-0008

Purchased from www.WorkshopManuals.co.uk
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529 CHECK AND REPAIR BY MATRIX TABLE FOR TROUBLESHOOTING ACCORDING TO MAL-
FUNCTIONING PHENOMENA
This table can be used when trouble-shooting a malfunction which persists although the normal code is in-
dicated at time of the DTC recheck. However, before performing trouble-shooting, carry out the basic
check to narrow down possible causes for the maliunction. For example, if the spark check of the basic
check proves that there is no problem, it can be presumed that the ignition system is normal. Also, you can
narrow down further possible causes based on the information obtained through inquiry to the customer.
NOTE:
« If any malfunction can not be detected by the diagnosis system although the malfunctioning phenom-
enon exists, that malfunction is not covered by the detection range of the diagnosis system or the
malfunction exists in a system other than the diagnosis-related systems.

SSFOO0T-0000G

5.2.10 CHECK OF MALFUNCTIONS WHICH OCCUR INTERMITTENTLY

Check parts where malfunctions occur intermittently, such as wire harnesses and connectors, by following
the section "Check of malfunctions which occur intermittently and poor contacts.” At that time, focus
checks on the circuits related to the systems of the DTC's that were indicated at the time of initial OTC
check.

JEFOO108LC000
5.2.11 FINAL CONFIRMATION TEST - —
Confirm that the malfunctioning phenemenon pinpointed by —Wehucle communicaton lvh
the customer has been completely eliminated. If the remedied Indication of malfunction code
parts are related to the DTC, erase the DTC once and carry Erasing of maltunction code
out the DTC confirmation test. Ensure that no DTC is indicat- Data display for freeze frame data
ed. At this time, for improved efficiency of operations, use the Indication of current data
“continuous monitoring results” function. (In the case of the Front Oz sensor test results
DS-21 diagnosis tester, select the "Continuous monitoring re- Rear Oz sensor test results
sults" of the vehicle communication in CARB mode.) Continuous monitoring results

JEF00108-00062
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5.3 INQUIRY SHEET
If you make an inguiry sheet in advance, as shown in the example below, you can completely make all ner

gssary inquiries.

The following shows a standard form. This should be altered according to the characteristic of conditions of

egach market.

[INQUIRY SHEET]
Inquiry sheest
Name of customer Venhicle model Engine - NjA, T/C. Transmission - 4M/T, SM/T,
S/C, carburator, 2WD, 4WD  2AJT. 3A/T.
EFI. LPG 4A[T
Frame No. Reglstration daie : Datg of malfunction - - | Running aistance km
Ef"“""s Equipment:
vehicie | [Sex] of customner (driver) [Age) [Occupation] [Places where vehicle is mainly used] |[Partking placs]
Male Femala Approx. Urban districtsuburb/seacoastmetniainfothers | Outdoar/indoar
= No initial explosion takes place. « Explosion is incomplete although inizal explosion takes placs
Poor starting « Hard starting (cold engine, hot engine, always) « No cranking takes place.
« Other ( )
« Fasl idling ineffective « |dling speed too low
Faulty idling « ldling speed toc high « Idling unstable (cold engine, hot engine, always)
Sympiem » Otfiér | )
' » Hesitation (during start. during acceleration, during deceleration, during a certain psriod) = Kpocking
Poor drive-apility | » Backfire « Lack of power = Poor acceleration s Poor blaw
« Othar ( )
« During Idiing (during warming up, after warming up) « At time of starting  » During running ( )
Engine stall « |mimidiately aftsr vahicle staps (Re-start possiole, Re-sian impossibia) Undsr lpaded state (Alr conditiors® SIECHNC Kaad, pOwer siegnng)
« Other ( )
Feom when mattuncrion nassiaried? | « Since vehicle was purcnased a5 @ new car » Recently | since what y=zar/ month )
Fraquancy of cccurrence | « At all times « Under a certain condition ( ] « Somatmes
. « Atzlltimes
gfl{fntzictnzgggucal Weather | = Fine = Cloudy = Rain » Snow « Other ( )
Temperature| » Temperalure (about °C) (Spring, summer, auturmn, wintar)
Engine condition + When cold « Aftar warming-up » During warming-up (Water temperature about °C)
Road « Urban district » Suburb « Hignway « Mountainous road (Uphili. downhill)
« No relation « During racing under ne load
Driving conditions « During running (Vehicle speed! kmi/h. Englne speed. rpm, MT Which gear?)

« During turn (right curve, left curve)

Otner situations

Statz of malfunction indicator lamp (MIL) | e lluminated or flashing at all times _ « lluminated or flashing someimas  « Will ngt go on.
Indication of DTC During checking| « Normal « Malfunction code ( )
« Reading out by using OBD II generic 2nd time » Normal + Malfunction code ( )
scantool or DS-21 diagnosis tester
« Reading-out of MIL flashing pattern by
shorting terminal T
JESDO110-00CET
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5.4 DTC CHART SPECIFICATIONS FOR M101 AND J102
The parameters indicated in the table may vary, depending upon the system types and specifications. This
applies to vehicles for all destinations.
For datails of the checking of each code, refer to the DTC chart for each code.

JEFQD T 1100000
5.4.1 DTC CHART SPECIFICATIONS
1. Codes specified by ISO/SAE
o Malfunction
DTC No Detaction item Trouble area evalatian mathod MIL
Manifold absolute pressure/ | = Opan wire or short in manifold abselule prassure sensor Circuit
PO105/31 barometric pressura circuit |« Manifold absolute pressure sensar 1 trip o
malfunction « Engine ECU
- reul « Open wirs or short in Intake air temp. sensor circuit
PO110/43 Intake gir lamp. crcul « Intake air temp. sensor 1 trip o
malfunction . Eﬂgi-ﬂe ECU
) ekt (| Open wire or short in water temp. sensor circuit
PO115/42 (EOHlinB o Bk MM cireult |, Engine coolant temperature sensor 1trip o
malfuncuon « Engine ECU
e Engins coolant temp. circuit |« Engine coolant temp. sensor
FOI TG range/performance problem | Cooling system 21rip 2
Tnrottie/pedal position » Open wire or shortin throttle position sensar gircuit _
P0120/41 senser/switcn "A" circuit « Throtile position sensor 11rip Q
maltunction « Engine ECU
« Alr induction systam
e « Fusl pressure .
PRrgen g:ﬁtgifagtlsj: ?grarilﬁwsfensor 1) |* Injector imjection 2ip @]
« Open wire or shiort in heatad oxygen sansor clrcult
« Heated oxygen sensor
« Air induction system
: o Fuel pressure
Oxygen sensor circuit e Leamtie:
PO133/21"" siow response siijecin injsetian ~ - 2 trip o)
(Bank 1 sensor 1) « Open wire or short in heated oxygen sensoer circult
« Haated oxygen sensor
= Engins ECU
Oxygen sensor haater + Open wire or shart in heater cirouit of oxygen sensor
P0135/23"" circuit malfunction » Oxygen sensor heater 2 trip 0
(Bank 1 sensor 1) « Engine ECU
== Open wire or $hart in heater circuit of oxygan sensor
Heyet Oxygen sensor circuit * .
P0136/22 : » Oxygen sensor 21trip Q
malfunction (Bank 1 sensor 2) | Engine ECU
. Oxygen sensor heater circull . . ;
1 '
PO141/24 malfunction (Bank 1 sensor 2) |° Same as DTC No. P0135/23 2 trip O
Fuel 1rim system too lean : éir okka bt iz
_ « Fuel ling pressure )
PO171/25 (Air-fuel ratio lean « Injector blockage or leakage 2trip o
malfunction, bank 1) « Open wirg or short in oxygen sensor Circuit
« Oxygan sensor
« Manifold absolute pressure sensor
Fugl trim systam too rich « Engine coolant temperature sensor
PO172/26 (Air-fuel ratio nch « Gas leakage on exhaust system 2trip O
malfunction, bank 1) « Purge V8V for EVAP
« Engine ECU

Purchased from www.WorkshopManuals.co.uk
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. = Moy, | ‘ Malfunction
DTC No. Detection itam Trouble area evaluation method MIL
Random/muitiple cylinder « |gnition system MIL
ot - J
PO300/AT misfire detected = Injector Llasfnrrg
. Fuel pressure uring
- Misfire detected * k
=1 misfire
i;gggm ?'1 -Cylindar 1 » Comprassion prassure &é;
2117 Cylinder 2 » Valve clearance I
P0303/17*" lindera « Valva timing %1 tion
PO304/17* -cyi' arecli « lon current sensor P
y « Engine coolant temperature sensar
Single cylinder misfire N gpan wire or shorttl:n engine wira o
) - o p « Connsactor cannection
PO314/—"" (galinc_eer[ not specified) « Manifold absolute pressure Sensor
(EU regulation) « Engine ECU
Knock g « Open wire or short in knock sensor 1 circuit ﬁ
PO325/18% ”‘I’fc sta_ngor Gircul « Knock sensor 1 (looseness) 1 trip @]
IRalMncys = Engine ECU
« Open wire or short in crank angle ssnsor circui:
Crankshaft position sansor « Crank angle sensor i tri
FOSag/3 *A" clreuit maliunction = Signal rotor R S
« Engine ECU
Barmghah pesien sansor « Open wire or shart in cam angle ssnsor circuit
PO340/14 Sreolr at}iz‘)-.xon«.lni e « Cam angle sensor 1 trip @
 Engine ECU ‘
= « Thrag-way catalytic converiar |
POA&20/27"! galtalys:‘ sysrge?; SHficiency | 4 Open wire or short in (heated) oxygan sansor circult 2 trip ®)
elow threshot « (Hezted) oxyger sensor
Evaporative emission « Open wire or short in VSV circuit for EVAP _
PO443/76 control system purge control | * VSV for EVAP | 2 trip ®)
valve circult maliunction « Engine ECU i
« Opan wire or short in vehicle speed sensor circuit
- . Vehigle speed sensor « Combination meter .
POS00/52° malfunction « Vehicle spead sensor 2trip 0
« Engine ECU
« Combination meter
; P « Open wire or short in signal ling from A/T ECU or
PO500/52 :’:’j;ﬁfcﬁgje" sensar ABS ECU or vehicle speed sensor 2 irip @]
« Engine ECU or A/T ECU or ABS ECU
« Vghicle speed sensor |
Idle control sysiam « Open wirg or short In ISC valve circuit ,‘
POS05/71 malfunction » Engine ECU 14ip o
Transmission fluid ‘
PO710/38" tamperalure s&nsor circuit 1 trip 9]
maliunction
Transmission fluid
PO711/38" lamperaiure ssnsor circuil 2 trip o
range/performance
: . Turbiue Speed sansor Cirguit |
PO715/37* maliunction Tirp O
Qutput speed sensor circuit )
PO720/42™ ; ) 2trip @]
malfunction Refer to the AT section
= Engine speaa input circuit o _
3
PO725/86 s sl 21rip O
P0733/61" Solencid No. 1 1 trip O
PO758/62*2 Solenoid No. 2 | 1 irip e
P0783/63" Solenoid No. 3 | 1tip o
PO768/64 Duty solenoid | 1 trip Q
£a3 Lock up solenoid circuit | .
FOZ23/65 malfunction 11rip o
JEFQQ 11400,
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2. Codes specified by DMC

o Maliunchon
DTC No. Detection jtem Trouble area svaluation method MIL
Barometric pressure sensor . )
\ &1 - —
P1105/32 circuit malfunction Engine ECU 11ne
’ _ « Opan wire or short in A/F ad|uster circuit malfunction
P1130/29" xl faﬁgféﬁ' ainaull « AJF adjuster 1 trip —
= « Engine ECU
« Open wire or short in lon system circuit
» Ignitor unit
P1300/38™" lon system malfunctian » |gnition coil (All cylinders) 2 trip (®)]
« Spark plug (All cylinders)
« Engine ECU
R « Mechanical system (Skipping teeth of uming chain.
P1348/75 Vewd;?:g; CIrfi;lt:lr;;wgel wrong instalation af timing chamn and chain tensioner) 21trip )
P ep « Engine ECU
« Valve timing
) « OCV ;
P1349/73 VVT system malfunction « W coniroller assambly 2 trip O
« Engine ECU
_ Starier signal circuit » Open wire in starter signal ircuit -
P1510/54 malfunction « Engine ECU 21ip o
« Open wire or shartin A/C switch circuit
« A/C switch
Switch signal circult = Open wire or shart In linear throtile sensor circuit -
P1520/51 malfunction ¢ Lingar throttls sensor T irp -
« Open wirg or short in neutral start switch circuit
« Neutral start switch
« Open wire or short in A/C evaporator lemp. sensor circuit
P1530/44 ?;Ejv If_inlﬂa?;j;%fn:fnmp SeNsCT | , AIC evaporator temp. sensor 1trip —
' » Engine ECU
ECU back up power source | * Open wire in back up powsr source circuit "

Pty circuit malfunction « Engine ECU 1trip O
P1600/83°2 'r‘:;{}ﬁgg';j;s'gna' « Engine ECU 1trip =
y A « Open wirg or short in immobiliger signal circuit
51601/81°2 :.Ta‘"{f\g:!;f;: signal circuit « Immobilizer ECU 1 trip -

- | » Engine ECU
_ Serial communication « Opan wira or short in serial communication circuit
P1602/823 problem batween EFI ECU | » A/T ECU 1 trip (@]
and A/TECU = Engine ECU
_ = Opan wire or shorl in QCV aircuit
P1658/74 QCV circuit maifuriction « OCV 1trip O
- El‘lgine ECU
=3 Lock-up clutch status .
P17C3(72 malfunction 2 lrip o
Refer to AT section
P1780/66"2 Switch solenoid 1 trip
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NOTE:

MIL ----- Malfunction indicator lamp.
However, in the case of A/T vehicles of M101, the 2-digit codes of DTC No. can be read o
through the flashing pattern of the D range lamp.
In the other hand, in case of A/T vehicles of J102, the 2-digit codes of DTC No. can be read
out through the flashing pattemn of the O/D OFF lamp.
When the “O" mark is shown in the MIL column, the lamp will go on for that DTC No., but when the
“__" mark is shown, the lamp will not go on tor that DTC No. However, the data other than thz switch
signal system (P1520/51) are memorized in the backup memory. Therefore, it is possible to read out
the DTC No. by using the diagnosis tester DS-21.
DTC No. with “1 mark - Only for European specifications
But, only in the case of DTC No. P0314, it is possible to read out this DTC
No. by means of the “continuos monitoring results” function of the CARB
mode.
DTC No. with *2 mark =« Only for vehicles with immobilizer
DTC No. with *3 mark -~ Only for vehicles with electronically-controlled A/T
DTC No. with *4 mark - Not provided only for European specifications
DTC No. with *5 mark - Only for leaded specifications of J102
DTC No. with *6 mark - Low-grade vehicles of J102 except for A/T vehicle
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5.5 FAIL-SAFE FUNCTION FOR M101 AND J102

When any of the following DTC's has been detected, the ECU enters the fail-safe mode in order to make it
possible for the vehicle to drive for evacuation and to ensure safety. When the malfunction is remedied to a
narmal condition, the fail-safe control will be released.

However, the diagnosis results will remain memorized. Hence, it is necessary to determine whether the mal-

function still persists or not. s

5.5.2 FAIL-SAFE SPECIFICATIONS

DTC No. Datectad item Fail-safe operation

= The signal from the intake manitold pressurs sensor is set o the
value determined trom the thrctile opening angie. engine
revolution spesd and ISC apening angle.

« The ignition timing Is changed to the control based on the
pressura determinad from the engine revolution speed and the
ahove value.

» The fual will be cut when the throttle opening angle and engine
revolution speed exceeds Ihe respective 58! values,

Whn the signal from the intake
PO105/31 manifold pressure sensor exhibits
an open wirg or short circuit

When the signal from the intake air
PD110/43 temperalure sensor exhibits an open
wire or short circuit

« Tha signal from the water temperature sensor is sel [0 a constant
valus.

« The signal from the engina coclant temperature sensor Decomes
a constant value.

« At this time, the radiator fan is turned on.
(Except for EU spsc.)

When the signal from the gngine
PO115/42 coolant temperature sensor
becomes open or shorted.

When the signal from the throttle
PO120/41 positicn s2nsor exhibits an open
wira or short circuit

« The signal from the thratile pesition sensor is set to a constant
valug.

« The teedback of the rear Oz sensor is stoppsd
When an abnorrality is encountered| » The correction coefficient of the fesdback of the rear Oz sensor is

1 ] ; -
PO138/22 in the signal from tha rear Oz sansor sel to the value determined from the engine revolution speed and
pressure.
P0325/18" Wien the:signal from the knook « The Ignition timing is retarded

sensor becomes open or shored,

When the signal from the
P1105/32* atmospheric pressure sensor
exhibits an opan wire or short circuit

« Thia signal from the atmospheric pressure sansarissatioa
conslant vaiug

When the lon current signal from the . ,
P1300/38*" ignitor unit becomes open or » The Ignitlon timing Is retarded.
shortad.

o sarni iming i nibited.
When an abnormality is encountered « The earning of the most retard timing is pronipited

P1348/73 A byl « The control of air-to-fugl ratio learning is prohibited
i thia vaive timing contra « The idle speed control is changsd.
When the signal from the evaporalor
temparature sensor exhibits an open i ;
P1530/44 wire or short circuit for more thana | © el sendigngrwil be:euw.
certain langth of time
Wnen abnormality occurs in writing
& and reading-out of the rollihg codes
P1600/83 into/irom the E2 PROM during the
immobilizer communication + The injection and ignition are prohiblted,
When the rolling codes cannot be {Only for vehicles with the EU, Isragl, AUS and Saudi Arabign
1 1 exchanged batween the EFI ECU IS

and the immobilizer ECU or the
rolling codes are not matched
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DTC No. | Detected item Fail-safe operation
When the signal from AT ECU or . . . e
P1B02/82 from the EFI ECU becomes 0pen of The S|gnlal f:om the A/T ECU or from the EFl ECU becomes a
aharle, constant value.

When an abnormality is encountered
_ in the control voltage of the oil
P1656/74 control valve for moré than 2 cartain
length of time

« The continuity control of the oil contral valve is prohibited

NOTE:

e« DTC No. with *1 mark == Only for vehicles with European specifications

« DTC No. with *2 mark - Only for vehicles equipped with immobilizer

e DTC No. with 3 mark <= Except for vehicles with European specifications

JEEAG-00C05
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5.6 MATRIX TABLE FOR TROUBLE-SHOOTING ACCORDING TO MALFUNCTIONING

PHENOMENA
In cases where no malfunction code was detected during the DTC check and no malfunction can be still
confirmed during the basic check, perform the trouble-shooting; referring to the following table.

X o oo — ) Ts] o ,E o E)f <z
\\ n r= = = = 5 | =53 @
\ See page AR AR
. L w L w T ] © L
\ i o (] w w of | = Ll
\ \
\
\ =
\ Suspect arsa _ )
i) = g = 7]
© o s =) @
= 7] = = =
g | ¢ | 8 g | & & _
= - t— 3 o £ =
[ = = = 7] =
2| B8|8|3|2|2 3 g
||| s |S|312|c|le| >|eo
Malfunction phenomana o 3 £ = [ b = @ - = 3
T & a | 2 1= =] = ; > 3 2
T | 2|% B la | S =12 | a
e} g e = 2 =
SI8|Z|E|2| 2| &|2|2 | |2
Engins doas net crank (Does not start) [ ] ]
= Engine cranks normally (Difficult to start) @ ® ® L | @
c
(3 No initial comibustion takes place L @ @ L] |
2 | Although inifial combustion takes place. ® ® &
§ combpustion is not complete
Hard starting (ouring cela pericd) L L L e o
Hard starting (during hot period) [ ] @ L] ® ‘ [ ]
Fast idle is not effective \ L ]
= \dlg revolution speed is 100 low ® [ L ]
2 ldle revolution speed 1§ too high ® o L ®
Q
=
o | Unstable/Rough ldling L L L] ® ®
Hurting during Idling ] L L =1
Engine stalls when accelerator pedal is depressad [ ] =] i
o
= Engine stalls when accelerator pedal is released L] ( @
=)
@ | Engine stalls during idling e | @& @ @
=
u%’ Enging stalls when A/C switch is turned on &
Engine stalls when shifting from N to D *
Hesitation during acceleration period & @ [ @
_E Hunting during running L ®
£
2 Lack of output & ® &%
5]
£ | Knocking ] @
Back fire/After fire & 9 ®

JEFDO\BLLCtl
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5.7 CHECKING PROCEDURE FOR COMMON ITEMS IN CHART

1.

2.

5.7.1 CHECK OF WIRE HARNESSES AND CONNECTORS
Malfurictions of the wire harness and connectors are caused
by an open wire or short circuit.

For proper trouble-shooting, the detailed checking procedure for each circuit in the chart according 1
the DTC chart or the chart according to malfunctioning phenomena is provided later on.

If the trouble-shooting for all components, wire harnesses and connectors, except for the ECU, reveals
that no malfunction is occurring, most likely the ECU is malfunctioning. Therefore, if the diagnosis has
heen carried out without any malfunction, then the ECU will be checked and eventually replaced even
though no malfunction has been found in the ECU. Henice, make sure that any malfunctioning phenom-
enon is occurring. Or, in cases where no malfunction is occurring, be sure to proceed with the checks,
using the malfunction reproduction simulation test method.

Each of the procedures "Check of Wire Harnesses and Connectors,” “Check of Malfunction which
Oceurs Intermittently” and “Check and Replacement of ECU" appearing in the checking procedure is
an element operation common in each system check (checking procedure) and can apply to various

systems. Hence, the checks should be conducted, following these procedures as summarized ‘Ecglggv.

Open Wire: This is caused by detached wire harness,
poor contact inside the connector, de-
tached connector terminal, and so forth.

NOTE:

« The wires are rarely cut at the center. In most cases,
an open wire occurs at the connectors. Particularly, the
connectors of the sensor and actuator should be
checked very carefully.

e Poor contact is caused by rust formation at the connec-
tor terminal, foreign substances adhered to the termi-
nal, or drop in the contact pressure between the male
and female terminals of the connector.

Simply disconnect the connector once, and then, re-
connect it. It may change the contacting condition, thus JEF30122-00065
returning to the normal operation.

Hence, if no abnormality was found when the wire har-

ness and connector were checked during the trouble-

shooting, and if the malfunction ceases to exist after

completion of the checks, then the wire harness or con-

nector was most likely causing the malfunction.
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Short Circuit:  This is caused by a short circuit be-
tween the wire harness and the body
ground or by an internal short circuit of
the switches, etc.

NOTE:

If a short circuit is present between the wire hamess
and the body ground, thoroughly check to see if the
wire harness is caught in the body, if the wire is rubbed
and the insulator section is ruptured, thus contacting
other parts, and if the wire is clamped properly.

Continuity check (check for open wire)
1. Disconnect the connector on both sides of the ECU and
sensor.

2. Measure the resistance between the relevant terminals of
the connecior

Resistance: 10 orless

NOTE:

Lightly shake the wire harness in a longitudinal direc-
tion as well as in a horizontal direction when the resis-
tance is measured.
In the case of non-waterproof connectors, the test
probe should be inserted into the connector from each
wire harness side.

In cases where the waterproof connector is checked
without removing the waterproof rubber, be very careful
not to deform the connector terminal when applying the
test probes.

JEFG1 2300065

ECU side

JEFDOY 2500088

Testar probes

JEFCCT2E-000ES

ECU side

JEF00128-00071
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Check of resistance (check for short circuit)

1. Disconnect the connector on both sides.

2 Measure the resistance between the relevant terminal of
the connector and the body ground, Moreover, be sure to
check for the connectors on both sides.

Resistance: 1 MQ or more

NOTE:

« Lightly shake the wire harness in a longitudinal direc-
tion as well as in a horizontal direction when the resis-
tance is measured.

JEFDONE0-5007T3

5.7.2 VISUAL INSPECTION AND CONTACT PRESSURE
CHECK
1. Disconnect the connectors on both sides of the relevant
harness.
2. Visually check that no rust formation is present at the con-
nector terminal section, Also, check that no foreign sub-

stance is admitted. Looseness of staked section
3. Check the staked section for looseness and damage.

Moreover, check that the terminal will not be detached by %

lightly pulling the wire harness from the connector.

SEFIO131.00074

4. Prepare the same male terminal as that of the connector

terminal. Insert it into the female terminal and check the ]

pulling force.

The terminal having a smaller pulling force, compared with
other terminals, may cause poor contact.
NOTE:
= |In cases where rust formation is present at the terminal
section, foreign substances have been admitted, or the
contact pressure has dropped between the male termi-
nal and the female terminal, the contact condition may
change by disconnecting and reconnecting the connec- JEFO0 13200075
tor once, thus resulting in “No malfunction.”
Therefore, it the check results of the wire harness and
connector reveal that there is no malfunction, confirm
the malfunctioning phenomenon. At this time, if no mal-
functioning phenomena is reproduced, most likely the
poor contact between the male terminal and the female
terminal was causing the malfunction.
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5.7.3 CHECK FOR MALFUNCTION WHICH OCCURS IN-

TERMITTENTLY AND POOR CONTACT

Occasionally the relay or solenoid becomes seized. However,
most malfunctions which occur intermittently are temporary
open wires caused by a poor connection or wrong wiring in-
side the circuit.

Therefore, perform the check, observing the following points.

1.

Check the connector and terminal.

Perform the check for the items related to open wire under
“Check of Wire Harness and Connector” on page EF-48.
Visual Inspection and Contact Pressure Check

Perform the check. following the items under *Visual
Inspection and Contact Pressure Check” on page EF-50.

5.7.4 CHECK AND REPLACEMENT OF ECU

First, check the ground circuit of the ECU. If any malfunction
is found, repair the ground circuit. If no malfunction is found,
replace the ECU.

i

Disconnect the ECU connector. Check the ground termi-
nals E1 and E2 on the ECU side and wire harness side for
bending. Also, check the contact pressure.

2. Measure the resistance between each of the ECU ground

terminals E1 and E2 (harness side) and the body ground.
Moreover, measure the voltage across the power supply
terminal (harness side) and the body ground.

Resistance: 10 or less

Voltage: Battery voltage

NOTE:

e When the ECU ground circuit is checked, there are
cases where the contact condition of the terminal may
change by disconnecting and reconnecting the connec-
tor, thus resulting in “No malfunction.” Therefore, if the
check results of the ECU ground circuit reveal that
there is “no malfunction,” again connect the ECU con-
nector to confirm that the malfunction oceurs. Then,
you can judge that the ECU unit is faulty.

JEFO013EE000

Wire narness [

side

ECU side

JEFQQ135-DI0TT
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5.8 CHECKING PROCEDURE FOR DTC
Prior to the check, check the malfunction indicator lamp (MIL),
following the procedure given below.

5.8.1 CHECK OF MALFUNCTION INDICATOR LAMP

1.

Ensure that the malfunction indicator lamp goes on when

the ignition switch is turned ON, but with the engine not

running.

NOTE:

e |f the malfunction indicator lamp (MIL) fails to go on,
perform the trouble-shooting for the combination meter.

Ensure that the malfunction indicator lamp goes out when
the engine starts.

If the lamp remains illuminated or is flashing. the diagnosis
system is detecting a malfunction. Therefore, a DTC is
memorized in the ECU.

If no DTC is memorized in the ECU, perform the trouble-
shooting for the malfunction indicator lamp circuit.

5.8.2 CHECK OF DTC, USING DS-21 DIAGNOSIS TESTER

OR OBD I GENERIC SCAN TOOL
Prepare the DS-21 diagnosis lester or OBD I generic
scan tool.
With the ignition switch turned OFF, connect the DS-21 di-
agnosis tester or the OBD 1 generic tester to the data link
connector (DLC) located at the lower section of the instru-
ment panel on the driver's seat side. At this time, the DS-
21 tester should be connected to the DLC with the follow-
ing SST interposed, and the OBD T generic tester should
be connected directly.

SST: 09991-87404-000

Turn ON the ignition switch and turn ON the main switch of
the tester.

Check the DTC and freeze-frame data. Print them out or
write them down.

(For the operating procedure, refer to the instruction manu-
al of the tester.)

In cases where the OBD 1l generic scan tool is used, it is
possible to take a reading of only the DTC's provided for in
the ISO/SAE. It is, however, impossible to take a reading of
the DTC's specified by the DMC.

JEZ0G135-00078
) 400 rpmi
E:,.") Extinguishad
__:\ {_I}luminated
‘ / ' \‘ 200 rpm
' Hysteresis

|

JEFDOST-G00TS

JEFO0135-00050

Vehicle communication
Indication of malfunction code
Erasing of malfunction code
Erasing of DTC (Only EU spec. AT)
Erasing of DTC (Other)

Indication of freeze frame data
Indication of current data
Indication of parts ECU No.
Actuatar driving

Trace record for malfunction

iﬂm

JEFOO135-00k.
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(1) Furthermore, as regards the check of unidentified two- > —

trip DTC (DTC that has been detected only once), se- %h'd? commumcah@ ‘Ei—
lect the “Continuous monitoring results” of the “vehicle Indication of malfunction code
communication” in CARB mode and press “F1" key. If Erasing of malfunction code
any DTC has bsen detected, it will be indicated. Data display for freeze irame

Indication of current data
Front Oz sensor test results
Rear Oz sensor test results

Continuous monitoring results

JEFDO140-00082

(2) In this case, too, the OBD I generic scan tool will indi-

cate only the DTC's provided for in the ISO/SAE, It is DTC indication sample
impossible to take a reading of DTC's specified by the  Indication of code llh
Ot P0O105

Pressure sensor

PC110

Intake air temperature sensor

PO115

Press “F1” key.

Freeze frame data indication sample

- Data display [-h
-30°C MAP 145 kPa
0.0rpm VS 0 Km/n

-1.0° Il ocooms

Malfunction code: PO105

JEFD014 100083
5. After completion of the check, turn OFF the main switch of
the tester and ignition switch. Disconnect the SST from the
data link connector. Then, disconnect the tester from the
SST Eraatas w:‘:-‘

SIS TESTER OR OBD I GENERIC SCAN TOOL
1. With the ignition switch turned OFF, connect the following
SST to the data link connector (DLC) located at the lower
section of the instrument panel on the driver's seat side.
SST: 09991-87404-000

S 3\ N
: e
SST connactor
OopoDoOooo0 s - S8T
P = =)
RRERE T
: = R

\
JERGO 1430008
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2.

Connect the terminal between the EFI test terminal and
the earth terminal of the SST connector with a jump wire
as indicated in the illustration.

SST: 09991-87403-000

Turn the ignition switch to the "ON" position. At this time,
Be careful not to start the engine.

Read out the diagnostic trouble code (DTC) by observing
the flashing number of the malfunction indicator lamp.

The illustration shows an example of the flashing pattern
of the normal code.

The engine check lamp glows for 0.25 second, right after
the ignition switch has been turned ON. After a lapse of
0.25 second, the check engine lamp again glows for
0.25 second.

Then, this pattern will be repeated.

The illustration shows an example of the flashing pattern
of the code No. 21,

The diagnosis code is composed of two digits. These two
numbers are indicated by blinking of the check engine
lamp. Four seconds after the ignition switch has been
turned ON, the check lamp indicates first the number of
the tens digit of the diagnosis code by glowing the same
times as the number. The lamp glows for 0.5 second each
time and then it is extinguished for 0.5 second. After a
pause of 1.5 seconds, the check lamp indicates the num-
ber of the units digit of the diagnosis code by glowing the
same times as the number. The lamp glows for 0.5 second
each time and then it is extinguished for 0.5 second. Then,
this pattern will be repeated after a pause of 4 seconds.

EFI test terminal

W (|
NO00RA00

| \Earth
SST terminal
conneclor
SST
EF0014-00085
~ J ‘ L
]
SEFOS145-00088
0.258Sec
Glowing | |
Extingulshsc B
- 0.25 Sec.
JEFOG1A000ST

in case of maliunclion code number 21

0.5 Sec.
e () 5 SeC
0.5 Sec.
Glowing (H i H_H m
EKIiﬂguEﬁEd la—® SEC,—*J
1.5 Ssc.

JEFDO 18T 00058
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7. The illustration shows an example of the flashing pattern
of the codes No. 21 and 31. In case of malfunction code number 21 and 31
In cases where plural malfunction codes have been de-
tected, the two-digit diagnosis codes are indicated in the Giowing

sequence of the code number, starting from a smaller .
number. Each diagnosis code is indicated in the above
described pattern. A pause of 2.5 seconds occurs be-

tween the outputs of respective diagnosis codes, thus Extinguished o
separating one from the others. After all of the plural diag- ) 4 Sec.
nosis codes that have been detected are indicated, the
check engine lamp is extinguished for four seconds. Then, JEFOCT AG-000E2
the detected plural diagnosis codes will be indicated

again.

8. For the detalls of malfunctions, refer to the DTC chart.
9. After completion of the check, disconnect the jump wire
and turn OFF the ignition switch.

Then. disconnect the SST from the DLC.

NOTE:

« In cases where plural malfunction codes have been de-
tected, the indication will be made progressively, start-
ing from the smaller number to the larger number.

« In cases where the DS-21 diagnosis tester or the
OBD II genetic scan tool is not used, it is impossible to
take a reading of unidentified two-trip DTC from the

SST connector.
JES0T4B-D00CO
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NOTE:

When malfunctioning phenomena are to be reproduced
without using the DS-21 diagnosis tester or OBD II
generic scan tool, follow the procedure given below to
detect the DTC.

(1) It is assumed that 2 trip detection logic is used for
the DTC detection.

(2) Therefore, after a malfunctioning phenomenon is
tirst reproduced, turn OFF the ignition switch.

(3) Then, repeat the same reproduction procedure
once again.

(4) When the malfunction is reproduced again, the
malfunction indicator lamp goes on and the DTC is
memorized in the engine ECU. For reading out of
the DTC, refer to page EF-53.

NOTE:

When malfunctioning phenomena are to be reproduced
with the DS-21 diagnosis tester or OBD II generic scan
tool connected to the DLC, the “Continuous monitoring
results” function can be used. (In the case of the DS-21
diagnosis tester, select the “Continuous monitoring re-
sults” of the “Vehicle communication” in CARB mode.)
This function makes it possible to indicate the DTC
when the malfunctioning phenomenon is first repro-

JEFQU1EC-00000

- Vehicle communication

Indication of malfunction code
Erasing of malfunction code
Data display for freeze frame
Indication of current data
Front Oz sensor test results
Rear Oz sensor test results
Continuous monitoring results

JEFGO151.00080

duced.
(Request of onboard monitoring test results of ISO
15031-5 Continuous monitoring system)
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5.9 ERASING PROCEDURE FOR DTC
*he DTC and freeze-frame data can be erased through the
following methods.

1.

The DS-21 diagnosis tester or OBD I generic scan tool is
used to erase the DTC.

(For the operating procedure, refer to the instruction man-
ual.)

The power supply to the ECU is shut off to erase the DTC
without using the DS-21 diagnosis tester or OBD II generic
scan tool.

(Disconnect the negative (-) terminal from the battery or
detach the EFI fuse.)

5.9.1 WHEN DS-21 DIAGNOSIS TESTEROR OBD II

1.

2.

3.

GENERIC SCAN TOOL IS USED:
In the same way as the check of DTC, connect the DS-21
diagnosis tester to the data link connector (DLC) with the
following SST interposed. Or, connect the OBD 1 generic
scan tool directly.

SST: 09991-87404-000

Turn ON the ignition switch, Then, turn ON the main switch
of the tester.

In the case of the DS-21 diagnosis tester, erase the DTC
by using the “Erasing of DTC (Only EU spec. AT)
(Electronically-controlled A/T vehicles for EU spec. only)
or Erasing of DTC (Others) (Except for electronically-con-
trolled A/T vehicles for EU spec.) of the “Vehicle communi-
cation” in DAIHATSU mode.”

After completion of the erasing, turn OFF the main switch
of the tester and ignition switch. Disconnect the SST from
the data link connector and disconnect the DS-21 diagno-
sis tester from the SST. Or, disconnect the OBD I generic
scan tool,

JEFD0152:00000

JEFDOY53-0009 1

~ Vehicle communication [}

L e— e ] /]——

Indication of malfunction code

Indication of current data
Indication af parts ECU No.
Actuator driving

Trace record for malfunction

JEFCO154-00092
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5.9.2 WHEN DS-21 DIAGNOSIS TESTER OR OBD II

GENERIC SCAN TOOL IS NOT USED:

Erasure by disconnecting EF| fuse

To erase the diagnostic trouble codes (DTCs) memorized in
the ECU after malfunctions have been repaired, disconnect
the EFI fuse from the relay block for at least 30 seconds with
the ignition switch turned OFF.

[When ambient temperature is about 20°C.]

NOTE:

It is possible to complete this erasing for approximately
30 seconds. In some cases, however, it may take
longer.

Furthermore, the erasing can be made by disconnect-
ing the circuit, such as the battery power supply and
fusible link. In cases where the battery terminal is to be
disconnected, record the radio channels in advance.
After completion of the operation, set the radio chan-
nels the same as before,

In cases where the same malfunction (DTC) cannot be
detected again during the 40 cycles of the engine
warming-up, the DTC and freeze-frame data will be au-
tomatically erased from the ECU memory. (Only in the
case of vehicles with EU specifications)

Warming-up cycle

The warming-up cycle refers to a driving cycle that suf-
ficiently allows the water temperature to rise by at least
22°C above the temperature at the time of engine start-
ing and to reach at least 70°C.

Driving cycle

The driving cycle consists of the engine starting and
engine stopping.

|

JEFOO55-00083
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5.10 BASIC ENGINE CHECK FLOW CHART
When the ECU is detecting no DTC during the reproduction test of malfunctioning phenomena and when
no abnormality is found by the visual inspection, it is necessary to progressively perform the trouble-shoot-
ing for circuits which are most likely causing the malfunctions.
In many cases, sections causing malfunctions can be narrowed down quickly and effectively by performing
the basic engine check indicated in the following flow chart. Therefore, it is very important to perform this
check for the engine trouble-shooting.

5.10.1 BASIC ENGINE CHECK (page 1 of 3)

1

Is the battery voltage 11 V or more with the
engine in a stopped state?

NO Charge the baltery or replacs it.

+YES

| 2 l Does the engine crank?

. no |

} YES

ra I Does the engine start?

| YES

| 4 | Check the engine idle speed

1. Warm up the engine, until the enging cool-
gnt temperature reaches 80°C or more.

2 Turn OFF zll electric load switchas (includ-
ing AIC switch).

3. |n the casa of M/T vehicles, set the trans-
missicn to neutral. (In the case of A/T vehi-
cles, set tha shift laver to the "P" position.)

4, Connect the DS-21 taster to the DLC with
the SST interposed, or connact the OBD 11
generic scan fool to the DLC diractly.
Than, check the idle speed.

SST: 09991-87404-000

5. When the DS-21 testar or OBD I generic
scan foal is not used, connect a tachome-
ter ta the REV terminal.

Spec.: 650 - 750 rpm
(M/T & A/T vehicies)

Go to “Matrix Table tor Trouble-Shooting According

to Malfunctioning Phenomena” on page EF-4T7-

JN_O.@M Step 6.

» When DS-21 diagnosis tester or OBD @
generic scan tool is not used:

Eg=

Go to "Matrix Table for Trouble-Shooting Accerding

to Malfunctioning Phengmena” on page EF-47.

» When DS-21 diagnosis tesler is

not used:

l YES

Check the ignition timing

1. When the DS-21 diagnosis tester is not used,
connest the termingl T of the S8T connector
to the garth terminal, using & jump wire,

SST: (9991-87403-000

When the DS-21 diagnosis tester is used,
select the "T terminal ON" ‘of tha actuator
driving 30 as 1o short the terminal T.

2. Attach the clip of tha timing light to the wire
narness for timing light connection.

3. Is tha timing mark of the crankshaft within a
range of the indicator for ignition timing
check provided on the liming chain cover?

Spec.; 6 2° (BTDC)

NOTE:

« After checking, release the shorting of the
terminal T by using the “Actuator driving”
funiction,

» When DS-21 diagnosis tester is

used:

Actuator driving

E

T terminal ON

T terminal OFF

T terminal released

; YES

Go to "Matrix Table for Troublie-Shooling
According ta Malfunctioning Phenomena” on
page EF-47.

Chack the timing chain for wrong assem-
bling. Also, check the plunger protruding
amount of the tensionsr.

JEFD0160-000ST


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-60

BASIC ENGINE CHECK (page 2 of 3)

[e

Fuel pressure check (simple check)

1. Ensure that the fuel tank is filled with suf-
ficient fuel.

2. When DS-21 diagriosis tester is not
used:

(1) Remove the fuel pump relay and con-
nect a jump wirg, as indicated in the
illustration.
55T: 09991-87403-000

(2)Check that the pulsation damper
screw rises whan the ignition switch
is turned ON.

3. When DS-21 diagnosis lester Is used:

(1) Connect the DS-21 diagnosis tester
to the DLC with the SST interposed.
S5T: 09991-87404-000

{2) Turn ON the ignition switch.
Then, select the “Fuel pump driving”
of the actuator driving :among the
individual functions so as to drive the
fuel purnp, Does the pulsation damp-
er scraw risg?

Relay plock

/

R ]
= [~ [7H

Actualor driving

| <

Fue! pump driving

Fuel pump stopped
Fuel pump released

NO Go o "Check of Fuel Pump and F/P Regu-
lator”.
YES
Spark check
1. Remove ths fuel pump relay from the Retay oiock
relay block. 7
2. Remove the |G coils and spark plugs RS
(all eylinders #1. 2, 3 and 4) P2 R e
3. |nstall the spark plug to tha IG coll. Con- s [
nact the |G coil connectaor to the 1G coil [=] EI l EE
4, Ground the spark plug, = EEEEE
5. Crank the angine. At this time, check to —— ‘
see if each spark plug sparks. NO R - = -
Is it ina good condition? i Go 1o “Check of Ignition System,
4 YES
Confirmation of operation of fuel injector
1, Install the spark plugs, 1G coils and fusl
pump relay. Connect the connectar of
the IG coll.
2. Using a sound scope, check each injec-
tor tor operation sound while the enging
is being cranksd or idling
Can you hear operation sound of all
injgctors?
NO =
= Go to "Check of Fuel Injector Circuit”.
 YES
rGo ta Step 9. J

JEFOG161-00098
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9

Inspection of compression pressure

1. Warm up the engine.
2 With the |G switch turned OFF, remove
all of the IG coils and spark plugs.
3. Tempararily remove the main relay and
fuel pump relay.
4. |nsert a compression gauge into the
spark plug hole.
5. Depress the accelerator padal fully.
B. While cranking the engine, measure he
compression pressure,
7. Repeat the steps 4. Sand 6 t0 perform
the maasurement for all cylinders,
K3-VE engine
Specified Value: 1471 kPa
Limited Value: 1079 kPa
(330 rpm. difterence between
cylinders is less than 147 kPa)

K3-VE2 engine
Specified Value: 1285 kPa
Limited Value: 892 kPa

(300 rpm. difterence between
cylinders is less than 147 kPa)

NOTE:

« Be sure to use a fully-charged battery.
Also the measurement should be per-
formed in the shortest possible length
of time.

NO

Fuel pump relay

YES

10

Inspection of idle CO and HC
concentrations (only for leaded spec.)

1. Warm up the engine completely.
NOTE:
« Warm up the engine, until the fan
motor starts to operate;

2. Measure CO and HC concenirations &t
idlg spesd.
Specified Value:
CO concentration: 1+x0.5%
HC concentration:
Not to exceed 700 rpm

NO

Measurament of CO and HC

' YES

Go to "Matrix Table for Trouble-Shooting
According to Malfunctioning Phenomena”
on page EF-47.

-1' Perform the checks, referring to the section EMJ

I11Aal 0

JEFUO162.00050
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5.11 SCAN TOOL DATA (ECU DATA)

The following data values given below are representative values obtained under the *normal condition "
using the scan tool. Please refer to these values.

However, there are cases where the system is functioning normally even if the measured value is different

from the values listed here. Therefore, no judgment as 1o

whether any malfunction is occurring or not should

be made only on the basis of these data under the "normal condition.”
NOTE:

The data monitor value may vary significantly, depending on slight difference in the measurement,
difference in the measurement environment, deterioration due to passage of time in the vehicle, and
so forth. Therefore, it is difficult to indicate the definite reference values. Hence, there are cases
where malfunctions are occurring even when the measured value is within the reference value.

With regard to minor phenomenon, such as hesitation and rough idling, it is necessary to make total
evaluation, based on all the data monitor items, by sampling the data of the vehicle of the same type
under the same conditions and comparing them.

In the case of the OBD I generic scan tool, it is possible to take a reading of the values with an as-
terisk mark in the following table.

When checking the data under a condition where the engine is “idling” or “racing,” the shift lever
should be placed in the “N" or “P" range, the A/C switch should be turned OFF, and all accessary

switches should be turned OFF.
JEFOD1EIOC

5.11.1 SCAN TOOL DATA FOR K3-VE/K3VE2
1. Items specified by CARB

DS-21 diagnosis tester display | Signal name Vehigle cordition Hefiﬁ':; Zilggis:igr?der
= | FUEL SYSTEM (Fuel systemstaius)|  FSYS | Atidle speed aftsr warming up 02 (Closed loop)
Al idle spesd with no load after K3-VE2 1.5-20%
5 CALC LOAD AR warming up K3-VE 1.7-22%
|
(Calculatad load value) At 2500 r/min. with no load after K3-VE2 50-63%
warming up K3-VE 59-73%
Cold start ~ Warming-up running Valua should be rising gradually.
_. | COOLANT TEMP o7 When engine has warmed up complately 80-100°C
(Engine coolant temperature) During fail-safe function (At time of starting) 20°C
During fail-safe function (After starting) 80°C
+ | SHORT FT (Short term fugl trim) SHRT At idle speed after warming up -20-+20%
# | LONG FT (Long term fuel trim) LONG Al idle speed after warming up -16-+16%
2 ! Thzre should be no
Wh ; - i ]
en enging Is running &t a constant spesd femarkabie variation. rpm
3 | ENGINE SPEED APM . = Taroe 650 - 750 rpm
At idle speed with no load after m
warming-up
AT | All 550 - 750 rpm
& | VEHICLE SP - : . There should be no
E SPEED Vs During running (Compared with speedemater) remarkable difference, Kmih
At idle speed with no load after warming u -2-8°
. | 16N ADVANCE (Ignition timing - £ pie 2-8
advance for No. 1 cylinder) When Idle switch is OFF Changes should be mads
according 1o funning conditions, °
# | INTAKE AIR TEMP IAT | When engine s running Changes should be made according
1o funning conditions. *C
When ignition switch is ON
MANI ABS PRESS (Vacuum hose is released to atmosphere) Agound- 100k a
# | (Intake manifcld absoluts MAP
pressure) Whan idling (After warming-up, K3-VE2 63 -72kPa
with no load) K3-VE 65 - 73 kPa
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3 . - R I d
DS-21 diagnosis tester display | Signal name Vehicle condition Efig?:; \é?::c?ﬁigg =
AT K3-VE2 34 - 72 kPa
MANI ABS PRESS K3-VE 35-73kPa
o i i -
g?etzgﬁrgw)annold absolute MAP During fall-safe function K3.VE2 35 - 70 kPa
AT
K3-VE 33-71kPa
THROTTLE POS - Changes should be made
= (Absolute throttle position) P When accelerator pedal is operated according to pedal operation. %
OXYGEN SENSOR $1 QzFP ' : 5-5%
® | (Heated oxygen sansor 1) O:FV AR S e WA P 0.05-085V
. When engine Is running at Sirion. Terios 20-77 %
& | OXYGEN SENSOR S2 O:AP | 5000 rmin., for 3 min. or
{(Heated oxygen sansor 2) OV longer after warming up. 0.05-095V
MIL ON RUN DIST .
|| \Bismance gince achwigion iy | DWW | Whan'thare s e B9 Q \
JEFOC1E5-00000
2. ltems specified by DMC
DS-21 diagnosis tester display | Signal name Vehicle condition Reff":r:::‘l chlrl;lgisﬁgr?der
BATTERY VOLTAGE BAT When engine Is running at 5000 rpm (25°C) Approx, 14V
When light, heater blower, defogger or = N
ELECTRIC LOAD DSW radiator fan switch is ON OFF*~"ON
AIR CONDITIONING When air conditiongr switch Is set to "ECON" e e
(If equipped) AC or "AJC” GFF- o
CTP SWITCH Whan throttle valve Is switched fram fully IV g
(Closed throttle pasition switch) i closed state to opsned stale ON"—"OFF
Ny PULSE WIDTH Gold start = Warming-up running Value should be decreasing
e ‘ ) TAU gragdually.
(Fuel injection pdlse width) _— - -
When idling (After warming-up, with no load) 1-3ms
Whan ignition switch is ON 0%
: ¥ Value should be decreasing
Cold start ~ Warming-up running gradually
When idling (After warming-up, with no load) 5-15%
ISC DUTY RATIO ISC - — ——
When air conditioner switch is set to "ON" 18-45%
Whan automatic transmission in shifted from g.22%
I range to @ range ’
When lignt. heater or defoggsr switch is ON 7-19%
ACTUAL DISP ANGLE OF IN CAM Whan idling (After warming-up, with no lcad) 0-2°CA
(Actual displacement angle of VT ) ¢ The value changes. depending
intake cam) During vehicle running on the driving conditions, °CA
TARGET DISP ANGLE OF IN CAM When idling (After warming-up, with no load) 0 *CA
(Target displacement angle of V1T

intake cam)

During vehicle running

The value changes, depending

on the driving conditions. “CA

NOTE:

« The items with an asterisk (*) mark is provided only for the EU specifications. Therefore, in the case
of the non-EU specification vehicles, no indication will be made.

can n \

\ ~=nNnNon ANIAI (

JEFOG167-00000
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5.12 CHECK OF ECU AND ITS CIRCUIT

The ECU and its circuit can be checked by measuring the
voltage and resistance at the ECU connector. In order to nar-
row down the cause further after the cause has been decided
to a certain system, it is imperative to measure the voltage
and resistance of the external route of the ECU. The measure-
ment of the voltage and resistance is conducted during the
system check, following the procedure given below.

CAUTION:
« The ECU cannot be checked by itself. Never connect a

voltmeter or an ohmmeter to the ECU with the connec-
tor disconnected from the ECU.

« When conducting the continuity test or measuring the
resistance, turn OFF the ignition switch once. Then,
disconnect the connector at the ECU.

5.12.1 VOLTAGE CHECK

1. Installation of SST
First. install the SST between the engine ECU and the ve-
hicle harness.

For the installation procedure, refer to the section under
“Connecting Procedure for SST" on page EF-8.

2 Measure the voltages between the respective terminals of
the SST connectors.

3 Check to see if the measured values conform to the speci-
fication in accordance with the following table
“"Characteristics of ECU Output.”

NOTE:

« Make sure that the battery voltage is 11 V or more with
the ignition switch turned ON, for each terminal voltage
is affected by the battery voltage.

JEFOU1EE-0000

EFI am: ,

i 5 ;
i 5 \1 Wire ~ Disconnect —

JEFOOTES0C 100

EF| ECU _
C SST corqnecwr

T
— L

=\ Wire

JEFDONTO-00101
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STANDARD VOLTAGES FOR M101 AND J102

Systemn to be checked

l

Tarminals

Meaasurement conditions

Reference valliss

Power supply system

D (+B1)-B (E1)

When I1G is "ON"

¥ (+B2)- B (E1)

When IG is “ON"

1 (BAT)-2 (E1)

At all times

Battery voltage

@ (VCPM) - @ (E2PM) | When IG is "ON" 45-55V
p system Sensor released 1o atmosphere 22-31V
ressure sensor ‘ i
5 (PIM)- & (E2PM) ) ) Valus changes, according to
= : : After engine starting accelerator opening angle
& (VC) -1 (E2) When IG is “ON" 45-55V
: 04-08V
Throttle sensor system 53 Throttls valve fully cigsed
g (VTH) - B (E2) Throttle vaive fully opened 32-50V
Engine coolanl lemperature When warming up engine 2.10V
ser?sor systam & (THW) - D (E2) (Water temperature: 80 - 120°C)
Intake air temperature R - When warming up engine 0.1-48V
sensor systam & (THA) (E2) g upeng
Vehicls speed sensor system (SPD) - & (E1) Driving wheels are turned slowly | D=5V

Knock sensar system

3
55 (KNK)- 28 (E1)

When idling. racing

Generation of wava form

Cam angle sensor sysiem

Z (N2+)-8 (N2-)

When idiing

Generation of wave form

(Crank angle sensor systam

21 (N1+) - 81 (N1=)

Whan idling

Generation of wave form

_ Front T (OX1)- 07 (E2) | Aher enging speed is held at 3000 rpm for four minutes 0.05-0.95V
R Rear 7 (0X2) - 17 (E2) | After engine speed is held at 3000 rpm for four minutes 0.05-095V

lgnitor unit system
(lon current sensar)

i (ICMB) -4 (IE)

When idling

Generation of wave form

Injector systam

Z (#10)- 23 (E1)

2 (#20)- & (E1)

Whan 1G is "ON"

Battery voltage

sensor system

jf: [:38; g EE:; When cranking Generation of pulse

g ::g;; g EE]; When |G is "ON" Battery voltage
lgnition systsm =

S i:gi; g :g; When cranking Generation of pulse
ISC driving signal system = (ISC)-2 (E1) | Duringidling Generation of pulse
Oil pressure switch for o N _ e Ol préssure switch "ON" 0-05V
power steering system & (FaT) -8 (51 Qil pressure switch “OFF" Battery voltage
Fuel pump systam 2 (FC1)-B (E1) /| Wih fuel pump in a stopped state Battery voltage
Equipped with immobilizer/ =
ff;iﬁﬁ{_f;“ i / 3 (FC2)-2 (E1) During idling (or when cranking) 2Vorless

: 5 ’ After engine spaed is held at 3000 rpm tor four .

VF monitor system 3 (VF)- B (E1) minutes (Terminal T shortea) 0= 5V (Pulse)
P, N range signal T (AT -3 (E1 PN range 0-05YV
detecting systam i [MT)-8 Other than P, N range Approx. 10V
EuapEior EmpRAITS % (ACEV)-2 (E21) | When air conditionar (s "ON’ 0.15-48V

Air conditioner input signal

& (ACsW) - B (E1)

When air conditioner IS operating

Battery voltage

Hadiatar fan control sysiem

@@ (RFAN)-Z& (E1)

system When air conditioner is not operating 0-0s5V

Headlamp system 7 (HL) - B (E) l::} ::22 ::;?:;j;::ed Ba‘;efyo\_fso l\:}ag_g__

oo | 0063 (@) _ferencein sons o

Blower sysiem B (BB () e e sich s OFF e s
When water temperature switch is "ON’ 1 Vorless

When water temperature switch s "OFF”

Battery voliage

Stop lamp system

& (STP)- @ (E1)

When stop lamp switch is "ON"

Battery voliags

When stop lamp switch is “OFF"

0-05V

m

AY.YAY, 3\
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System 1o be chacked | Terminals Measuremant condilions | Referenca values ]l
Variahle valve timing | Z& (OCV+)- Bl (OCV=) | Wnen idling i 4V or less
. sl Bauery voliage
Evaporator purge control ‘ X When idling )
system @ (FRG) - B (E1) When racing (3000 rpm) Generation of pulse
When air conditionar is operating (Air conditionar I\ or 1655
Magnet clutch cantral  (MGC)- B (E1) | switch and heater blower switch are ON.)
sysiem When air conditioner is not operating ‘ Battery voltage
Engine revolution output 5 (REV) -3 (E1) When idling | Generation of pulse
gyslem =
Communication signal @ (S101)-2 (E1) When idling l Generation of pulse
control system =
Whan ignition switch is "ON" during normal sV
= ~ oparation
Fuel pump OFF system & (FPOF) -2 (E1) > =
Stopping of driving of fuel pump. when R
| encountered with emergency ‘
£ (VCO)-3 (E21) When ignition switch is “ON" 45-55\
AlF adjuster When rator is rotated in R direction and L | ,
g = : P Vol h nge.
@ (OX3) -2 (E21) direction with ignition switch turned "ON i oltage should change
JEFCO 17 2:00600
5.12.2 RESISTANCE CHECK
1. Installation of SST
First, install the SST between the engine ECU and the ve- . AV,
hicle harness. However, the SST connector at the ECU N S ~ TheSST -
side should not be connected. B T sq?u?;encézs;m -
i i 1 3 ‘ﬁ' i =] — ’ = —
For the installation procedure, refer to the section under —y\\ Wire ' connected

“Connecting Procedure for SST" on page EF-8.

JEFOOITEL002

2. Measure the resistances between the respective termi-

nals.
3. Check to see if the measured resistances conform to the

specification in accordance with the following table

“Standard Resistances for M101 and J102."

NOTE:

e Make sure that the ignition switch is turned OFF during

the measurement.
« The following table shows the resistance at the time

when the temperature of parts is 20°C.
JEFDONTT-C
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STANDARD RESISTANCES FOR M101 AND J102

System Terminals Circuit Standard resistance
Front Oz sensor system @ (OXH1) - @ (+B1) Front Oz sensor heater and main relay 11.7-145Q
Rear Oz sensor system & (OXH2) - @ (+B1) Rear Oz sensor heater and main relay 11.7 -14.5Q
Cam angle sensar system 2 (N2+) - 8 (N2-) Camshaft angle sensor 1850 - 2450 Q
Crank angle sensar syster @ (N1+) - 6) (N1-) Crankshaft angle sensor 1850 - 2450 Q
@ (#10) - D (+B1)
Injector system g‘(zzg: ' g ::::: No. 1 - 4 Fuel injectar 13.4-142Q
@ (#40) - @ (+B1)
Variable valve timing system| @& (OCVv+)- &) (OCV-) | Qil control valve 69-790
Purge VSV system @ (PRG) - @ (+B1) Purge control VSV 30-340Q
AJF adjuster 8 (VCO)- @ (E21) | AFF adjuster 3500 - 6500 Q
&3 (E1) - Body ground
Ground system @?Efs;-) ?:?;fz:;r;d Ground 10Q or less
@ (E21) - Body ground JEFDa178-00004

5.13 INSPECTION PROCEDURE FOR FUEL SYSTEM

CAUTION:

« Before you start the check, be sure to conduct the fuel pressure eliminating operation according to
the “fuel pressure relieving procedure” at page EF-25. Furthermore, after completion of the check
operation, ensure that no fuel leakage is present by performing the check according to the “fuel leak

check” at page EF-25.

5.13.1 INSPECTION OF FUEL FLOW

1. Loosen the hose band at the fuel pipe. Then remove the

fuel hose from the fuel pipe.

2. Connect a suitable fuel hose (about 2 meter long) to the

fuel pipe.

3. Insert one end of the fuel hose in @ measuring cylinder.

CAUTION:

« Even after the fuel pressure has been released, the
fuel line still has a slight residual pressure.
Hence, be sure to gradually remove the pipe so as to

prevent fuel from splashing.

« Since the fuel will flow out, be certain to place a suit-
able container or cloth under the fuel pipe so that no
fuel may get to the resin or rubber parts of the vehicle.

JEFOO1 7500000

JEFO0180-000108

JEFOO181-0001G7F
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4. Temporarily remove the fuel pump relay. Then, connect the

terminal with a jump wire as illustration.

5. Turn the ignition switch to the “ON" position for 10 sec-

B.

onds. Then, turn off the ignition switch
Measure the amount of fuel collected in the measuring
cylinder.

Specified Amount of Fuel: 190 ml or more

NOTE:
« Check to see if leakage is present at the fuel lines.
Also, check the fuel lines for deformation or choking.

5.13.2 INSPECTION OF FUEL PRESSURE

1.

2.
3.

Install a fuel pressure gauge between the delivery pipe
and the main pipe.
Turn the ignition switch to the “ON" position.
Check to see if the fuel pressure conforms to the specified
pressure.

Specified Value: 324 £ 5 kPa

NOTE:
« i the fuel pressure is less than the specification, check
the fuel pump.

5.13.3 INSPECTION OF FUEL INJECTORS

1.

Using a sound scope, check to see if each injector emits
an operating sound when the engine is being started or
cranked.

NOTE:

« |f a sound scope is not available, apply a screwdriver
or the like to the injector. So you can feel an operating
vibration.

« |If the injector emits no operating sound, check the
wiring or connectors.Then, perform the following proce-
dure.

Relay block
/
FUEL | =j«|8 Sl E
EFl 8T [HEAD] IMGC]

JEFZLTE3-D0010R

JESLCER-DON0
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10.
11.
12.

Niceonnanrt tha iniartar rAnnartar of the enaing wire.
jector.
Specified Resistance: 13.4 - 14.2 (at 20°C)

NOTE:

« If the resistance is not within the specification, replace
the injector.

« If the resistance will conform to the specification, per-
form the following procedure.

Remove the fuel pump relay.

Using a test lamp (12 V 8 W), check to see if the lamp will
iluminate as illustration when the engine is being cranked.
If not, check the wiring harness and ECU output.

Turn the ignition switch to the "OFF" position.

Using a suitable string or wire, connect the injector and
the fuel delivery pipe, as indicated in the figure.

Connect a jump wire across the terminals, as indicated in
Step 4 of Paragraph 5.13.1.

Insert the injector into the measuring cylinder.

Turn the ignition switch to the "ON" position.

Connect the SST wire to the battery terminal for 15 sec-
onds.

WARNING:

+ Be sure to use hose bands at the joint section between
hoses and pipes, etc. so that the hose may not be dis-
connected unexpectedly.

« Utmost care must be exercised so that no spark may
be emitted when connecting the SST to the battery.
Furthermore, be sure to place the battery on the wind-
ward side and as far away as possible from the mea-
suring cylinder, Moreover, never conduct this operation
in a tightly-closed room.

agaly 1 \A

85T
(09268-87702)

JEFRONET00T13

SS8T(09268-87702) EST(UQB"*?-GGOVO}

JEFIO188-00 114

NOoONDIVIANLIAIS CO L]
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13.

14,

15.
16.

17.

Measure the amount of fuel collected in the measuring
cylinder.

Specified Amount of Fuel Approx. 40 - 54 mi
Variation Between Injectors 5mil or less
NOTE:

« Attach a suitable vinyl hose to the tip-end of the injector
so as to prevent fuel from splashing.

. Conduct the measurement two or three times for each
injector.

« Before the injector is pulled out, make certain to turn off
the ignition switch.

« When removing the injector, use a suitable cloth or the

like so as to prevent fuel from splashing.

Prior to the test, perform air bleeding for the fuel hose.

Check to see if any fuel leakage is present from the injec-
tar nozzle, when the SST wire is removed from the battery

terminal.
Specification: Less than one drop of fuel per minute

NOTE:
« If the leakage exceeds the specified value, replace the
injector.

Turn OFF the ignition switch.

Install the injector grommet and O-ring to the injectors.
NOTE:

« Install a new O-ring to the O-ring seal section.

Install the injectors and the fuel delivery pipe.

NOTE:

« After completion of the assembling, ensure that the in-
jector can be turned smoothly by your hand, although
there is a slight resistance due to friction.

« Make sure that the connector of the injector is located
at the inside of the engine and is directed in a upward
direction.

.]uaHlH@haufnrlhru[uu,'nn |

JEFDOTESLG IS

\

Teadfiadniessfsgeithyail

fereefies

,f(

JECDO180-08116

JEFOO1D 05117

%

Fuzl delivery pipe

l’lm Cylind
AW

ar lead

Insulator

JEFQG9R2L0T .
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5.14 CIRCUIT INSPECTION

DTC

P0105/31

Manifold Absolute Pressure/Barometric
Pressure Circuit Malfunction

WIRING DIAGRAM

EFl ECU
(PIM) (VCPM) (E2PM)
15 46 47
X45 X46
Menifold absolute
pressure sensor
Wire harness side Xa4

JERCIS3-ENE
CIRCUIT DESCRIPTION vV PIM VCPM =5V
The manifold absoclute pressure sensor detects the intake =
manifold pressure as a voltage.
Since the manifold absolute pressure sensor does not use the
atmospheric pressure as a criterion, but senses the absolute
pressure inside the intake manifold (the pressure in proportion
to the present absolute vacuum 0), it is not influenced by fluc-
tuations in the atmospheric pressure due to high altitude and 133 150 kPa
other factors. This permits it to control the air-fuel ratio at the 100 500 mmHg
proper level under all conditions. Manifold absolute pressure

JEFDOTE-00120

DTC No. DTC Detecting condition Trouble area
« Open wire or ghort in maniiold absolute pressura
PO105/31 Open or short manifald absolute pressure sensor sensor cireult

l

circuit

« Marifold absoluts pressure sensor
» Engine ECU

If the ECU detects DTC P0105/31, it operates the fail-safe function, keeping the ignition timing and injection
volume constant and making it possible to drive the vehicle.

NOTE:

« After confirming DTC P0105/31, use the OBD II generic scan tool or DS-21 diagnosis tester o con-
firm the manifold absolute pressure from “CURRENT DATA”

Manifold absolute pressure

Trouble area

0 kPa

PIM circuit short

130 kPz or more

VCPM circuit cpenor short
PIM circuit open
E2PM circuit open
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INSPECTION PROCEDURE

When using DS-21 diagnosis tester or OBD II generic scan tool:

| 1 | Check of output value of MAP sensor

1. With the |G ‘switch tumed OFF, tcannect
the DS-21 diagnosis tester to DLC through
the SST or conngct the OBD 1 generic
scan tool dirsctly to DLC,

SST: 09991-87404-000

2 After turning ON the IG switch. turn ON
the main switch of the tester. Read the
intake manifold absolute pressure valus
of the DS-21 diagnosis iester or OBD 1
gsneric scan teal.

Is the maasurad vaiue the same as the
atmaospheric pressure (approx. 100 kPa)?

NO

4

| 2 ‘ Check of power supply voltage of MAP sensor

1. After wrning OFF the main switch of the
testar, turn OFF the I1G switch,
2. Connect the SST betwasn tne ECU con-
nectors and tha wirg harnass connectors.
SST: 09842-97203-000

3. Ensure that the voltage between the SST
terminals 46 and 47 Is within the speeiiied
valve whan the ignition switch is turnaf to
the ON position,

Specified Valle: 4.5-55V

Is thie voltage within the specified valuz?

NOTE:

«If no voltage appears, check the ECU
power supply circuit,

YES

Check malfunction that occurs intermittently or
poor contact. (Refer 1o page EF-51.)

YES

|73 | Check of MAP sensor

1. With' the IG switch turned OFF, discennzsct
the vacuum hose at the surge tank sida.

2. After turning ON the IG switch, turn ON
the main switch of the lestar.

3. Apply a negative pressurs o the vacuum
hose, using a MityVac

4, Check the manifold absclute pressure val-
ue under fallowing canditions.

Applying Vacuum | Displayed Valug on Scan Tool

0 Apprax, 100 kPa (Approx. 760 mmHg)

27kPa (200 mmHg) | Approx. 73 kPa (Approx. 560 mmHa)

87 kPa (500 mmHg) | Approx. 33 kPz (Apnrox. 260 mmHp)

Is the measursd value the same as that
shown abigva?

| NO

Check or replace the ECU. (Rsfer to page
EF=51.)

NO

acan Trom

| ves

WWW V/YWoOorksnonwviantials co Ik
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t Check for intermitierit trouble caused Dy
4 | Check of hamness between MAP sensor and freeze in the vacuum passage, wire harness
ECU or connector. (Refer o EF—48.)
1. After turning 'OFF the main switch of the
tester, turn OFF the IG switch.
2. Disconnect the hamess from the MAP sen-
sor.
3. Disconnect the SST connectors at the /_n_nJ'H
ECU side. wely T
Connector (X24) at sensor side-Connector O =t O
@ at ECU side (E2PM), h—oo—"
Connector (X45) at sensor side-Connector
(5 at ECU side (PIM).
Connector (X46) at sensor side-Connector
& at ECU side (VCPM).
Are the check results for open wire and 1.
short OK?

¢ YES
Check and replacement of vacuum hoss
and MAP sansor
Il the vacuum hose has restriction or rap-
lure, replace the vacuum hose. If the
vacuum hoss does nat have i, replace the
MAP sensor

=% Wire harness side

NO .
——*I Rapair or replace ihe harness or conneclor.

JEFOD185-00121
When not using DS-21 diagnosis tester or OBD I generic scan tool:
1 | Check of ECU input'si
[ eck o nput signal PIM S8T
1, Set the SST (sub-harness). (Refer to 2=
page EF-8.) e
SST: 09842-97203-000 s o'

2. With the IG switch wrned ON, measurs
the voltage betwesn the SST terminals
5 and &7 (PIM-E2PM).

Specified Value: 3.3-4.0V

|s the measurad value within the speci-
fied value?

! YES | Check malfunction that occurs intermittently or
poor contact. (Refer to page EF-51.)

INO

Check of power supply voltage of MAP sensor

1. Next, ensure that the voltage betwesn
the SST terminals % and 42 is within the
spscified value.

Specified Value: 45-55V

Is the measurad value within the speci-

fied valus?

NOTE:

« If no voltage appears, check the ECU
power supply circuit,

l
'
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NO | Check or replace the ECU. (Refer to page

YES

Check of MAP sensor

1.

With the harness connacted, disgonnect
the vacuum hose at the surgs tank side.

2. Apply a negative pressurs to the vacuum

3.

hose, Using a MityVac.

Ensure that the voltage between the SST
terminals 13 and 47 is within the following
specified voltage under the following
conditions,

Applying Vacuum | Displayed Valug on voltage meter
0 33-40V
27 kPa (200 mmHg) 26-31V
&7 kPa (500 mmHg) 1.1-1.4V

I$ the measurad value within the values
in the table ebove?

EF-51.)

ygg |Check far intermittent trouble
7 freeze in vacuum passage. wire harness or

NO
a Check of harness between MAP sensor
and ECU
1, Turn OFF the |G switch,
2. Disconnect the harness irom the MAP
Sensor.
3. Disconnect the SST connectors at the
ECU side
4, Connector(%424) at sensor side-Connector

47 at ECU side (E2PM).

Connector(X45) at sensor side-Connector
15 at ECU side (PIM).

Connector (X48)at sensor side-Connector
@ at ECU side (VCPM).

Arg the check results for open wirz and
shart OK?

conneofor. (Refer to EF-48.)

caused by

O

YES

Chack and replacemant of vacuum hose
and MAP sensar

If the vacuum hose has resiriction or rap-
ture, replace the vacuum hose. If the
vacuum hose does not have |t replace the
MAP sensar.

SO0 Trom WWW vwvorksnonwviantiiais

NO }
——{Hepaur or replace of harness or connsclor,

0O

JEFGOTaE0
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DTC P0110/43 | Intake Air Temp. Circuit Malfunction

WIRING DIAGRAM

EF1 ECU

(E2)
17

N

Wire harness side

CIRCUIT DESCRIPTION

The intake air temperature sensor, which detects the intake air
temperature, is located at the air cleaner.

A thermistor built in the sensor changes the resistance value
according to the intake air temperature.

The lower the intake air temperature, the greater the thermis-
tor resistance value, and the higher the intake air temperature,
the lower the thermistor resistance value.

When the resistance value of the intake air temp. sensor
changes in accordance with changes in the intake air temper-
ature, the potential at terminal THA also changes. Based on
this signal, the engine ECU increases the fuel injection volume
to improve driveability during cold engine operation.

HINT:

JEFDOT97-00123

+ High

Resislance
1

Low -

Low - =~ High
Temperaturs

JEFOO198-00124

DTC No. DTC Detecting condition

Trouble area

P0110/43 Open wire or short in intzke air temp. sensor circuit

» Open wirg or shiort in intake air temp. sensar circuit
« intake air lemp. sensor
e Engine ECU

After confirming DTC P0110/43, use the DS-21 diagnosis tester or OBD T generic scan tool to confirm the

intake air temperature from the CURRENT DATA.

Temperature displaysd Malfunction
-40°C Open circuit
140°C or more Short circuit
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INSPECTION PROCEDURE

NOTE:

« If DTC PO110/43 (Intake Air Temp. Circuit Malfunction), P0115/42 (Engine Coolant Temp. Circuit
Malfunction), are P0120/41 (Throttle/Pedal Positior: Sensor/Switch “A™ Malfunction) are outputted si-
multaneously, E2 (Sensor Ground) may be open.

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD T generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester or OBD II generic scan tool:

r1 1. With the 1G switeh turned OFF, connect
—1 the DS-21 diagnosis tester to DLC
through the SST or cannect the GBD I
generic scan tool directly to DLC.

SST: 09991-87404-000

2, After turning ON the IG switch, turn ON
the maln switch of tne tester. Read the
intake air temperature value of the
DS-21 diagnosis tester or OBD 11 gener-
ic scan tool.
|s the measurad value the same as the
actual intzke air temperatura?

YES l NO

'
Check malfunction that occurs intermittent- —A0PC sraeaeeeaeneieo Goto Step 2
ly or poor contact. (Refer to page EF-51,) 140°C or morg ------- Go to Step £

Check of open wire in harness or inside
engine ECU (1)

1. After turning OFF the main switch of the
testar, turn OFF the IG switch.

2. Disconnect the connector of the intake
air temperatura (IAT) s=nsor.

3. Connect a jump wire betwean the har-
ness terminals (X33 and (X349 of the 1AT
Sensor.

S8T: 09891-87403-000

4. After turning ON the IG switch, turn ON
the main switch of the tester. Read the
intake air temperature value of the
DS-21 diagnosis tester or OBD 11 ganer-
ic scan tool.

Is the measured value 140°C or abova?

NO YES

Go to Step 3, ] Check tha IAT sensor connagtor or terminal
for connecting cendition. If they are satisfac-
tory, replacs the |AT sansor.
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Check of open wire in hamess or inside
engine ECU (2)

1. After turning OFF the main switch of the
tester, turn OFF the |G switch.
2 Sel the SST (sub-harness). (Retfer 1o
page EF-8.)
SST: 09842-97203-000

3. Disconnect the jump wire from the IAT
sensor connector.

4. Next, connect the jump wire between
the SST connector terminals @ and 2.

5. After turning ON the IG switch, turn ON
the main switch ol the tester. Read the
intake air temperature value of the
DS-21 diagnosis tester or OBD [ gener-
ic scan tool
Is the measured value 140°C or above?

R0, OXOXMILS = o
}%ﬁ_fﬁtﬂﬂlﬂﬁ PO E

Wm )

| YES

The harness between the IAT sensor and
the ECU is open. Repair or replace the har-
ness.

Check of short in hamess or inside engine
ECU (1)

1. After turning OFF the main switch of the
lester, turn OFF the |G switch,

2 Disconnect the conngctor of the intake
air lemperature (IAT) sensor.

3. After turning ON the IG switch, turn ON
the 'main switch of the tester. Read the
intake air lemperature value of the
[DS8-21 diagnosis tester.or OBD 1 gener-
ic scan tool.
|s the measured valug —-40"C?

NO

Check the ECU conneclor or terminal for con-
necting condition. If they are satisfactory,
replace the engine ECU,

NO

Check of short in harmness or inside engine
ECU (2)

1. After trning OFF the main switch of the
lester, urn OFF the IG switch,

2 Disconnect the connector B of the SST
frem the ECU connector.

3. After turning ON the IG switch, turn ON
the maln switch of the tester. Read the
intake air temperature value ol the
DS-21 diagnosis tester or OBD I gener-
ic scan toal
Is the measured valug —40°C?

YES

rﬁeplace the IAT sensof.

XA,
EFI ECU_“Disconnect ~ -

- {he connactor— SST

NO

Check or replace the engine ECU. (Refer
to page EF-51.)

| YES

l Repair or replace the harness or conneclor J

JEFQD18S-00128
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When not using DS-21 diagnosis tester or OBD II generic scan tool:

| 1 | Check of ECU input signal THA

1. Set the SST (sub-harness). (Refer to
page EF-8.)

2. With the IG switch turned ON, measure
the voltage between the SST connec-
tors 78 and @ (THA-E2) under the follow-
ing condition given below.

Intake air temp. °C Spevified valug
20 18-28V
60 06-12V

Is the measured value within the spaci-
fied value?

| NO

YES

Check of harmess betwsen |IAT senseor and
ECU

Chsck malfunction that occurs intermittently or '

poor contact. (Refer 1o page EF-51.)

1. Turn OFF the IG switch.

2. Disconnect the harmess from the IAT s&n-
sor.

3. Disconnect the SST conngctors at the
ECU side.

4. Referring to page EF-48. check the har-
ness and connector for open wire or
short,

Connector(X33) at sensor side-Connectar
7 at ECU side (THA).

Connector(X34) at sensor sida:Connector
1 at ECU sid= (E2).

Arg the check results for open wire and
short OK?

Wire harness side

YES

Check of IAT sensor

UJnit check of IAT sensor
(Refer 1o page EF-184))
Are the unit check results OK?

lNO

Repair or replace the harness or cannector.

YES

Check or replace the engine ECU.
(Refer to page EF-51.)

NO
L {
Replace the IAT sensor. ‘|

JEFLO20000126
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|
WIRING DIAGRAM

DTC P0115/42 | Engine Coolant Temp. Circuit Malfunction

EFI ECU
(THW) (E2)
17

——

To combination mgter

Enginz
coglant
temperature
sansor

Wire harness side BNDHR

o

JEFOC201-00127
CIRCUIT DESCRIPTION
A thermistor built info the engine coolant temp. sensor changes the resistance valve according to the en-
gine coolant temperature.
The structure of the sensor and connection to the engine ECU is the same as in the DTC P0110/43 (Intake
Alr Temp. Circuit Malfunction).

OTC Ne DTC Detecting condition | Trouble area
« Open wire or short in engine coolant temp. Sensor
o0115/42 Open wirg ar short I &ngine coolant temp. sensar girguit
circuit « Engine coolant temp. s&nsar
» Engine ECU
NOTE:

« After confirming DTC P0115/42 use the OBD I generic scan tool or DS-21 diagnosis tester to confirm
the engine coolant temperature from CURRENT DATA,

Temperature displayed | Malfuriction
-40°C I Open circuit
140°C or more | Sharft circuit

JEFQ0202-00000

INSPECTION PROCEDURE

NOTE:

« |If DTC P0110/43 (Intake Air Temp. Circuit Malfunction), P0115/42 (Engine Coolant Temp. Circuit
Malfunction), P0120/41 (Throttle/Pedal Position Sensor/Switch "A" Malfunction) are output simultane-
ously, E2 (Sensor Ground) may be open.

« Read freeze frame data using DS-21 diagnosis tester or OBD Il generic scan tool.

Because freeze frame records the engine conditions when the malfunction is detected, when trou-
bleshooting it is useful for determining whether the vehicle was running or stopped, the engine
warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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When using DS-21 diagnosis tester or OBD II generic scan tool:

1]

i

With 1he IG switch turned OFF, connect
the DS-21 diagnosis tester to DLC
through the SST or connect the OBD 1I
generic scan tool directly to DLC.

SST: 09591-87404-000

. After tuming ON the IG switch, turn ON

the main switch of the tester. Read the
engine coolant temperature of the
DS-21 diagnosis tester or OBD T gener-
ic scan tool,

Is the measured velue the same as the
actual water temperature?

YES

k.

Check malfunction thal occurs intermittent-
ly or poor ¢ontact. (Refer 1o page EF-51.)

Check of open wire in hamess or inside
engine ECU (1)

1

Alter wrning OFF the main switch of the
tester, turn OFF the 1G switch.

2. Disconnec! the connector of the engine

3.

A

coolant tamperature (ECT) sensor.
Connect a jump wire betwesen the har-
ness terminals(X30) andX31of the ECT
SBNSOr.

SST: 09991-87408-000

After turning ON the 1G switch, turn ON
the main swilch of the tester. Read the
engine coolan! temperature value of the
DS-21 diagnosis tester or OBD 0 gener-
ic scan toal.

Is the measured value 140°C or above?

NO
—40PC wrerrrneeeei Go to Step 2
140°C or more -+ GoloStep 4

NO

Golo Step 3 J

Check of open wire in harness or inside

engine ECU (2)

1.

Aftar turning OFF the main switch of the
tester, turn OFF the |G swilch.

2. Set the SST (sub-harness) (Refer to

page EF-8.)
SST: 09842-97203-000

. Disconnect the jump wire from the ECT

sensor conneclor,

. Next, connect the jump wire between

the SST connector terminals @@ and @),

. After tuming ON the IG switch, turn ON

the main switch of the tester. Read the
engine coolant lemperature value of the
DS-21 diagnosis tester or OBD 1l genéric
scan tool.

Is the measurad value 140°C of above?

t

can Tro m-\AAAAA

YES

Check the ECT sensor connector or terminal
for connecting condition, If they are salisfac-
tory, replace the ECT sensor.

! \Worv<snonmiviantiiai_] o 111
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YES

3

The harness between the ECT sensor and
the ECU is opsn. Repair or replace the har-
ness.

Check of short in hamess or inside engine
ECU (1)

I8
2
&

After turning OFF the main switch of the
tester, turn OFF the 1G switch.
Disconnect the connector of the enging
coolant temperature (ECT) sensar.

After turning ON the IG switch, turn ON
the main switch of the tester, Read the
coolant temperature value of the DS-21
diagnosis tester or OBD NI generic scan
tool.

is the measured value -40°C7

NO

Check the ECU connector and terminal for
connecting condition, I they ara satisiactory.
replace the engine ECU.

INO

Check 'of short in harness or inside engine
ECU (2)

Tx
2.
3.

After turning OFF the main switch of the
tester, turn OFF the |G switch.
Disconnect the connector B of the 88T
from tha ECU connector.

Aftar turning ON the IG switch, turn ON
tha main switch of the lester. Read the
engine coolant temperature value of the
DS-21 diagnosis tester or OBD Il gener-
ic-scan tool.

Is the measurad value -40°C?

| ves

Replace the ECT sensor.

\

\"'::-.\\II//

EFl ECU_“Disconnect ~-

) 'Wire \
”_\ \harness |

~ the connector—
~_Bonly. Sy

NO

3

Check or raplace the engine ECU.
(Rater to page EF-51.)

Prirchacen trom - swawiwnw- AN Oy

YES

| Repair or replace the harness or connactor.

enonmnhNniantiaig

JERXG203-L012E
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When not using DS-21 diagnosis tester or OBD II generic scan tool:

| 1

Check of ECU input signal THW

1. Set the SST (sub-harness). (Refer to
page EF-8.)

2 With the |G switeh wrned ON, measure
the voltage between the SST terminals
@ and (2 (THW-E2) under the following
condition given below.

Intake air temp. °C Spacilied valug
20 18-29V
60 05-12V
Is the measured value within the speci-
fied value?
NO

Check of harness between ECT sensor and
ECU

1. Turn OFF the IG switch,

2. Disconnect the harness from the IAT sen-
sor

3. Disconnect the SST connectors at the
ECU side.

4. Reterring to page EF-48, check the har-
ness and connactor for open wire or
shortl,

Connactor(X30) at senser side-Connactor
@ at ECU side (THW).

Connactor(X31) at sensor side-Connector
{ at ECU side (E2):

Are the check results for open wire and
short OK?

YES

poor contact. (Refer to page EF-51.)

Chack malfunction thal occurs intermittently or

Wire harnass side

YES

I 3 | Unit check of ECT sensor

(Refer 10 page EF-184.)
Are the unit chack rasults OK?

Ino

[ Repair or replace the hiarness or connaciar.

YES

4 | Check or replace the engine ECU.

| (Refer to page EF-51.)

l'l\lo

Replace the ECT sansor.

JEFOC20:-00128
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! Engine Coolant Temp. Circuit Range/

| DTC P0116/42 Performance Problem

WIRING DIAGRAM
Refer to Section DTC P0115/42.

JEFO0R0S-00000
CIRCUIT DESCRIPTION
Refer to Engine Coolant Temp. Circuit Malfunction.
DTC No. DTC Detecting condition Trouble area
When the engine starts, the engine coolant temp. Is
between ~7-5°C or more and less than 40°C. And . .
PO118/42 5 min. or more after the engine starts, angine coolant | Eg%'i?f Cﬁé’;‘emp' RRnsor
temp. sensor value Is 40°C or less, g sy
(2 tnp detection logic)
JEF00208-000C0

INSPECTION PROCEDURE

NOTE:

« |i DTC “P0115/42" (Engine Coolant Temp. Circuit Malfunction) and “P0116/42" (Engine Coolant
Temp. Circuit Range/Performance Problem) are output simultaneously, engine coolant temp. sensor
circuit may be open. Perform troubleshooting of DTC P0115/42 first.

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD II generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

« In the troubleshooting for the water temperature sensor system, only the use of DS-21 diagnosis
tester or OBD II generic scan tool will be able to determine whether open wire, short (PO115) or func-
tional malfunction (P0116).

i Are codes other than DTC P0118/42 output-
ted?

+NO + YES
rz Check of thermostat | Go 1o applicable DTC fiow chan

(Conduct the check of thermostat in Ssc-
tion CO.)
Are the check results OK?

| YES INO

Replace the engine coolant temperature Replace the thermaostal.
(ECT) sensor.

JEFOOZ0T-00000
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Throttle/Pedal Position Sensor/Switch “A” |

DTC | PO120/41 | &ircuit Malfunction

WIRING DIAGRAM

EFI ECU
(VCy  (VTH) (E2)
16 44 17

X399

(@)@

— ]
Wire harness sids Linear throttie sensor
_? BNDR
JEF00208-00130

CIRCUIT DESCRIPTION
The linear throtile sensor is mounted in the throttle body and Engine ECU
detects the throttle valve opening angle. Linear throttle sensor P
When the throttle valve is fully closed, a voltage of approxi- . l VC| T

mately 0.4 - 0.8 V is applied to terminal VTH of the engine
ECU. The voltage applied to the terminals VTH of the engine
ECU increases in proportion to the opening angle of the throt-
tle valve and becomes approximately 3.5 - 5.0 V when the
throttle valve is fully opened. The engine ECU judges the vehi-
cle driving conditions from these signals input from terminal

VTH, uses them as one of the conditions for deciding the air- JEFORB0 TN
fuel ratio correction, power increase correction and fuel-cut
control etc.
DTC No. DTC Detecting condition Trouble area ;
Condition (1) or (2) continues with more than 0.6 sec: | » Open wire or short in lingar throttle sansor circuil
PO120/41 1L.VIH< 0.2V « Linear throtile sensor
2.VTH2 4.8V « Engine ECU
NOTE:

« After confirming “DTC P0120/41", use the DS-21 diagnosis tester or OBD II generic scan tool to con-
firm the throttle valve opening percentage and closed throttle position switch condition.

Throttle valve opening position expressed as percentage
Trouble area
l Throttie valva fully cpen

Thrattle valve fully closed

VC line open

0% ‘ 0% VTH line open wire or shori

Approx. 100 % | Approx. 100 % €2 line open
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INSPECTION PROCEDURE

NOTE:

« If DTC P0110/43 (Intake Air Temp. Circuit Malfunction), PO115/42 (Engine Coolant Temp. Circuit
Malfunction, P0120/41 (Throttle/Pedal Position Sensor/Switch "A” Malfunction) are output simultane-
ously, E2 (Sensor Ground) may be open.

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1I generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester or OBD II generic scan tool:

| 1 | Check of output value of liner throttle sensar

1. With the 1G switch wrned OFF, connect
the DS-21 diagnosis tester 10 DLC
through the SST or connect the OBD 1I
genaric scan tool directly to DLC.

SST. 09891-87404-000

2, After turning ON the 1G switch, turn ON the
main swiicn of the taster, Read the throttle
valve opening value of the DS-21 diagno-
sis tester or OBD 1l gsneric scan tool,

Throtile vaive | Throttle valve opening %

Fully closed 00
~ Fully open 100.0

Are the chack resulis OK?

lYES

Chack maliunction that occurs intermittently or
poor caontact. (Refer to page EF-57.)

NO

Check of power supply vollage al linear
throttle sensor harness side Wire harness sids

1. After wrning OFF tha main switch of the
tester, turn OFF the IG switch.

2. Disconnect the connector of the linear
throttle sensor.

3. Measurs (he vollage between the termi-
nals(X89 of wire harness connector and
body ground when the ignition switeh s
turned to the ON pasition.

Specified Value: 4.5-55V

Is the valtage within the spacified val-
ue?

NO

L YES Go to Step 5.
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|
A

| 3 | Check of linear throftle sensor

1. Turn OFF the |G switch.
2. Measurg the resistance between he
respective terminals.

Terminal Condition Standard valug kE2

X989 - XT1 25-80

XT1 - XT0! Throttle valve fully closed |~ 0.1-1.3

XT1 - XT0| Tnvcilie valve fully opened| 1.7 -42
Are the check results OK?

As viewed from
arrow A

Linear throttle
sansor

, YES
4 | Check of ECU input signal VTH

1. Sst the SST (sub-harnass). (Refer 1o
page EF-8.)

2. With the |G switch turned ON, measure
the voliage between the SST connactor
@ and @@ (VTH-E2) under tha following
condition given balow.

Fhrottie value | Specifisd valus
Fully closed | 0.4-08YV
Fully cpen | 3.5-50V
Is the measurad valug within the spsci-
fied valug?
YES l NO
Check or replace the engine ECL. Check the harness and connector between
(Refer 1o page EF-51.) the engine ECU and the linear throtlle sensor
(VTH ling) for open wirg or short.

(Refer 10 page EF-48))

Check of power supply veltage at linear
throttle sensor ECU side

1. Turn OFF the |G swilch.

2. Set the SST (sub-harnsss). (Refer to
page EF-8.)

3. With the |G switch turned ON, measure
the voltage between the SST connec-
tors 1€ and @7 (VTH-E2),

Specified Value: 4.5-55V

Is the measurad valug within the spaci-

fied value?

NOTE:

«» If no voltage appears, check the ECU
power supply circuit.

YES l NO

I
Check the harngss and connector bet- Check er replace the engins ECU.
ween tha engine ECU and the linesar thrat- (Refer to pags EF-51.)

lle sensor (VC ling) for opan wire or short.
(Refer to page EF-48.)

JEFD0210-00

cnNna<en Trom \WWW WorksnonmNantialils o 1t
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When not using DS-21 diagnosis tester or OBD I generic scan tool:

K

Check of ECU input signal VTH

1. Sat the SST (sub-harness). (Refer 10
page EF-8.)

2 With the IG switch turned ON, measure
the voltage bstween the SST connec-
tars @ ana {2 (VTH-E2) under the follow-
ing condition given bslow.

Speciiied value
04-08V
35-50V

Is the measured value within the spaci-

Throttle valve
Fully closad
Fully open

fied valug?

YES

o

Check of linear throttle sensor

1. Turn OFF the |G switch.
2 Discannect the linear throtlls sensor.

Tarminal Conditien Standard value kQ
%99 - XM 25-60
XT1-X70| Throtile valve fully closed 01-13
XT1 - XT0 | Thrattle vaive fully opened| 1.7 -42

Are the check results OK?

poor contact. (Refer to page EF-51.)

Check malfunction that occurs intermittently er

Sensor

As viewad
from arrow A

Linaar throttle

|
Lves

Check the harness and connactor bat-
ween the engine ECU and the lingar throt-
tle sensor (VC; VTH. E2 line) for open wire
or short. (Refer to pags EF-48)

NO ¥ -
i Replace tne lingar throltle sensor,

I
| vES

Check or replace the angine ECU.
(Refer to page EF-51)

HHFEnAaAsan 1rom-\WwWAwW VYWO T

| NO

Repair or replace the harness or connecltor,

~SFo0211-00133
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DTC

P0130/21

Sensor 1)

Oxygen Sensor Circuit Malfunction (Bank 1 |

WIRING DIAGRAM

EFI ECU
» 23 (E1)

Rear (02 sensor heater

75 (OX1)
2= 520 (OXHT)

- 74 (OX2)
50 (OXH2)

-

ierE)

I ‘[2 (FC1, W/IME)
30 (FC2. L/IMB)

}7 (+B81)
36 (+B2)

Wire narngss side

i

CIRCUIT DESCRIPTION

The front oxygen sensor (bank 1, sensor 1) detects the con-
centration of oxygen contained in the exhaust gas according
to the magnitude of the electromotive force that is being gen-
erated in itself. When the air-to-fuel ratio becomes richer than
the stoichometric ratio, a greater electromotive force (approx.
1 valt) is applied to the ECU. Conversely, when the ratio be-
comes |leaner than the stoichometric ratio, a smaller electro-
motive force (approx. 0 volt) is applied to the ECU. In this way,
the ECU determines whether the air-to-fuel ratio is rich or lean.
Based on this evaluation, the injection time is controlled.

JEFDO212-0534

Stoichametric ratio

—

Oulpul voltage
|

P

Richer-air iusl ratio-leaner
JEFSO213.00135

DTC Detecting condition l

Trouble area

DTC No.
When the following conditions (a) and (b) continue
far more than a certain length of time « Air induction systam
(a) Aftar engine warming-up, the signal from the oxy- | « Fusl pressurs
PO130/21 gen sansor continuously remains in the non-rich | e Injector injgction ‘
« Open or short in heated oxygsn sensor circult

state, not becoming rich even once

(b) Voltage output of oxygen sensor remains at 0.3V
or more, ar 0.6 V or less, dufing idling after
engine is warmed up. (2 trip detection logic)

« Hegatad oxygen sensor
« Engine ECU
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NOTE:
« “Sensor 1" means a sensor which is located near the engine block.

« Using the DS-21 diagnosis tester or OBD II generic scan tool, confirm the output voltage of the oxy-

gen sensor (bank 1, sensor 1) from the current data,
If the output voltage of the oxygen sensor (bank 1, sensor 1) is 0.1 V or less, most likely the circuit of

the oxygen sensor (bank 1, sensor 1) is open or shorted.

CONFIRMATION ENGINE RACING PATTERN

Enginie spaed

©)

2.500-3,000 rpm o{====-====--==========

fra)
=)

| . SR o
lafing {4

IG SW OFF Time
Warmed up 3 min. or 50

-
- -

1
I
)

=)

4
A

With the |G switch turned OFF, connect the DS-21 diagnosis tester to DLC through the SST. Turn
ON the |G switch and the main switch of the tester, Set the tester to the “Continuos monitoring re-

sults" of the CARB mode.
Start the engine. Keep on warming the engine for more than five minutes until the engine cooling

water temperature reaches 90°C or above.

S

©

@ Race the engine for about three minutes at 2500 to 3000 rpm.
@ After one minute of idling, press the F1 key of the tester. Check to see if the DTC P0O130 is out-
putted.
JEFD0214-00136
CAUTION:

« |f the condition in this test is not strictly followed, detection of the malfunction will not be possible.
« |f you do not have the DS-21 diagnosis tester, turn the ignition switch OFF after performing steps
@ to @), then perform steps @ to @ again.
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INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

Are other codes (those other than DTC
P0130/21) outputted?

N YES

Check of harness between oxygen sensor IGO to the relative DTC chart. |
and ECU

1. With the IG switch turnad OFF, set the
SST (sub-harness). (Refer to page EF-8.)
However, the SST connectors at the ECU
side should remain disconnectad.

2. Disconnect the oxygen sensar connector.

3. Referring to page EF-48. check the har-

ness and connector for open wire or
short.
Are the check results for open wirs and
short between the connector(X28)of the
oxygen sensor al the harness side and
the SST terminal 78 OK?

| YES NO

Chieck of output voltage of oxygen sensor dur- Repairor replace the harness or conneclor. l
ing idling

1. Connect the oxygen sensor and SST
connectors, respectivaiy
2. Connect the DS-21 diagnosis tester 1o
DLC through the SST.
SST: 08991-87404-000

3 Warm ugp the engine at 2500 rpm for
about 90 seconds.

4. Turn ON the main switch of the tester o
read the output voltage of oxygen sen-
sor during idling

Specified Value;
The voltage varies repeatedly bet-
ween a range from a voltage
below 0.2 V and to a voltage
above 0.6 V. (See the diagram

below.)
oK NG NG NG
1 Vv
R | AR AVAVA
os v | Y | AN AR | LY
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| NO

c

heck of misfire

Chack to ses if any misfire is occurring
by monitaring the DTC and data list.
Are the check results OK?

| ves

Go to Step 10.

YES

Check of air induction system

Check the following items given Delow:

-

Check of the engine ol level gaugs, oil ill-
er cap and PCV hose for disconnection.
Check of parts of the air induction system
betwaen the cyiinder head and the thrat-
tle bedy for disconnection, loosaness. of
cracks.

| NO

Perform troutleshooting for misfire.

PO301-304/17.)

(Go to troubleshooting of DTC PO300/17.

JYES

Check of fuel pressure

(Refar to page EF-68.)
Ara the check results OK?

NO

rRapair orreplace the induction system,

YES

Check of injectar injection

(Reter 1o page EF-68.)
Are the check rasults OK?

INO

and filter-

Check and repair fusl pump, fuel pipe line

YES

Check of gas leakage of exhaust system

Are the check rasults OK?

Ino

Replace Ihs injector,

YES

r

Check of output voltage of oxygen sensor

u

nit

1

2.

3

4.

. Warm up engine completely
Disconnect the connector of the oxygen
sensar with 1G switch OFF
Connsct a voltmeterto the cannector tar-
minal of oxygen sensor
Hold the engine racing speed for
3 minutes at 2000 rpm.
at this time, ensure that the reading of
the volt meter is within the specified val-
ue.
Specitied Value:
Does the voltmeter exhibil an
output voltage of 0.2 V or more at
least one time?

Are tha check results OK?

l

HILIrcnNnAasSeaen 1rrome WWAW YYWO T

NO

Repair or replace.

a

=)

(4]

[v]

T o e e reg
(3]

i
.
v
.

Oxygen
sensar

S CO 1K
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NO

Replace the oxygen sansor
(Bank 1, sensor 1)

[10 | Perform confirmation engine racing pattern. ]

r
[11] Is there DTC P0130/21 being output again? |

|

| YES

Chack or replace the engine ECU.
(Refer to page EF-51.)

I
NO

12| Did the vehicle run out of fuel in the past? |

| YES

Check or replace the engine ECU. }
(Refer 10 page EF-51.)

1YES

DTC PO130/21 is causad by running out of
fuel.

LNO

Check malfunction that cccurs intermitiently or
poor contact. (Refer to page EF-51.)

SESTON5.0013T
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Oxygen Sensor Circuit Slow Response
B P0133/21 (Bank 1 Sensor 1)

WIRING DIAGRAM
Refer to DTC P0130/21 (Oxygen sensor circuit malfunction (Bank 1 sensor 1))

JEFO0216-00000
CIRCUIT DESCRIPTION
Refer to DTC PO130/21 (Oxygen sensor cireuit malfunction (Bank 1 sensor 1))
DTC No DTC Dstecting candition Trouble area
Response time for heated oxygen sensor voltage : ?:jr;rd:g{xsir:asystem
output to change from rich to lean, or form leanto J Injec&r i ec?icm
P0133/21 Indcig.ésa?:gg ;Z?:ea}scagfgelgnuggh of time during « Open or short in heated oxygen sensor circuit
(2 trip detection logic) » Heatad oxygen sensor
« Engine ECU
NOTE:
« Sensor 1 refers to the sensor closer to the engine block. I
Bitg A ;

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1I generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped.

the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

P0130/21) cutputted?

Are other codes (those other than DTC ’

| 3 NO 3 YES
Check of harness between oxygen sensor Go to the retative DTC chart. J

and ECU

1. With the I1G switch turned OFF. set the
SST (sub-harness). (Refer to page EF-8.)
However, the SST connactors at the ECU
sige discennected.

2, Disconnect tha oxygen sensor connector,

3, Referring to page EF-48, check the har-
nass and connector for open wire of
short.

« Are the check results tor open wire and
short between the connectorX28)of the
oxygen sensor at the hamess side and
the SST tarminal 75 OK?

l
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YES

Check of output voltags of oxygen sensor
during idling

1. Conngct the oxygen sensor and SST con-
nectors, respactively.
2, Connect the DS-21 diagnesis tester to
DLC through the SST.
SST: 09991-87404-000

3. Turn OFF all accessory switches, Warm
up the engine at ‘2500 rpm. until the
radiator fan makes ona turn.

4, Turn ON the main swiich of the tester.
Read the outpul voltage of the oxygen
sensor when the engine is idling and the
radiater fan is not operaling.

Specified Value:
The voliage varies repeatedly bet-
ween a range from a voltage below
0.32 V and 10 a voliage above

0.58 V. (See the diagram below.)

1

Repair or replace the harness or connector

OK

1 v
058V --—
D32V ===

N
f

o Vv

7| 74
N A

N
3 sec. or more

NO

[ 4 | Check of air induction system

Check the fallowing items given below:

» Check of the engine oll level gauge. ail fill-
er cap and PCV hose for disconnection.

» Check of paris of the air induction system
batween the cylinder head and the throt-
lle body for disconnection, lcoseness, or

Cracks.

YES

Go to Step 8.

YES

1

I 5 | Check of fuel pressure

(Refer to page EF-68.)

Are tha chack rasults OK?

NO

Repair or replace induction system.

YES

1

l 6 | Check of injector injection

(Refer 1o page EF-68.)
Arg the chack results OK?

1 .

NO

Check and repair fugl pump, fugl pipe ling
and filtar

1;:1NAase(qy 1rorMwww vwWWoOrksnoonivianulals o) 11K
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EF-95

YES

Check of output voltage of oxygen sensor
unit

1. Warm up engine complately

2. Disconnect the coninector of the oxygen
sensor with |G switch OFF

3. Connect a volimater to the conneclor ter-
minal of oxygen sansor

4 Hold the engine racing speed for
3 minutes at 2000 rpm.
al this time. ensure that the reading cf
the volt meter is within tne specified val-

ue.
Specified Value:
Does the voltmeter exhibit an out-
put voltage of 0.2 V or more at
least one lime?

Are the check results OK?

NO

Replace the injecter.

sansor

\NO

Replace (he oxygen sensor (Bank 1, sen-
sor 1)

8 | Perform confirmation engine racing patiern.
{Refer ta DTC PO130/21 chart) |

:

| @ | Is there DTC P0133/21 being output again? |

YES

Check or replace the engine ECU.
(Referto page EF-51.)

| YES

Check or raplace ECU, (Refer to page
EF-51))

ICAA T m \WAW/\WN \YWW/O

l NO
Check malfunction that occurs intermittantly or
poor contact. (Refer o page EF-51.)

JEFG21800138

noniNiantiAal 111
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EF-96

Oxygen Sensor Heater Circuit Malfunction |
DTC | PO135/23 | (gank 1 Sensor 1)

Oxygen Sensor Heater Circuit Malfunction
DTC P0141/24 (Bank 1 Sensor 2)

WIRING DIAGRAM

IGSW _ace ACC
_.:.n—/",._*l_G No. 1 §1
T G Np, 2 G2
' - ST ST
[ - 3
EFI ECU
223 (E1)
L e %28
i Urronl (2 sensar )
: | ---- A7z
b Ltovaact == ].n (OX1)
' 82 LS Sy 420 (OXH1)
i -,
= | Front Oz sensor peater
i Rear O sensor lXJS
: R I-M(Crxzj
1 2 ——sv
/ b —AA— AY L (OxH2)
E Rear Oz sensor heater
117 (E2)
[ iz (FC1. W/IMB)
i 530 (FC2. LAIMB)
:
- T? (+B1)
1 236 (+B2)

Wire harness sids

JEFH0213:00138
CIRCUIT DESCRIPTION
Refer to DTC P0130/21 (Oxygen sensor circuit malfunction (Bank 1 sensor 1))

DTC Na. \ DTC Detecling condition | Trouble area

Whan the battary voltage is above 7.5 V and the
F0135/23 heater terminal voltage of the ECUis above 10V » Open wira or short in heater circuil of oxygen sensor
PO1a1/24 when the heatsr Is operating or below 7.5 V when « Oxygen sensor heatar

tha heater is not aperating « Enging ECU

(2 trip detection logic)

JEFRO22C-L0000
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EF-97

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

(1 ' Check of output voltage of ECU

1. Set the SST (sub-harness). (Refer 1o
page EF-8.)

9 Measure the voltage batwsen the S8T
connectors 20 (OXH1), 83 (OXH2) and
the body ground under the following
conditions given balow.

Measurement conditions
iGswithON | Afier engine started
Front oeygen szneel Batiery voizos! Balow 1.0 V/immediately afier
Rl miycen sensor | Batiery voltigs| Baiow 1.0 /At mle than 3 minutes

| Argthe check results OK?

|

lND 3 YES

I 2 | Unit check of oxygen sensar Check or replace the engine ECU.
(Refer 1o page EF-51.)

| Check the resistance of the front and rear
oxygen sensor heaters,
(Refer to page EF-188.)
Are the unit cneck results OK?

g YES NO

Check and repair the harness or connector Replace the oxygen sensar. J
batwaan the main ralay and oxygen sensor
and thz engine ECU.

(Refer to page EF-48.)

SETD02Z1-00140
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EF-98

DTC

P0136/22

Sensor 2)

Oxygen Sensor Circuit Malfunction (Bank 1

WIRING DIAGRAM

ACC
1

ST

EFl ECU

Rear Oz sensor healer

023 (E1)

I?S{OX‘I]
(20 (OXHT)

74 (OX2)
50 (OXH2)

317 (E2)

2 (FC1, W/IMB)
30 (FC2. L/IMB)

7 (+B1)

Wire harness side

%3& (+B2)

CIRCUIT DESCRIPTION
Refer to DTC P0130/21 (Oxygen sensor circuit malfunction (Bank 1 sensor 1))

JEFDO222.00141

DTC No. DTC Detecting condition Trouble area
Voltage output of heated oxygen sensor remains al . . i T
0.4 Vgor mo?e or0.5Vor Iesigwhen vehicle is driven | * @pen wire or short in heated oxygen sensar circuit
PO138/22 at 100 km/h or mare after enging is warmed up : S:V%Z"ESC?GSO'
(2 trip detection logic) g
HINT:

Sensor 2 refers to the sensor farther away from the engine block.

JEFOGZ2300L
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EF-99

CONFIRMATION DRIVING PATTERN

40) sec. or more

Vehicle spead
@.
Tl O | gy (P
Idling @ . N
IG SW OFF i —
f.l/ Warmed up a &

—

@) With the |G switch turned OFF, connect the DS-21 diagnosis tester to DLC through the SST. Turn
ON the |G switch and the main switch of the tester. Set the tester to the “Continuos monitoring re-
sults" of the CARB mode.

Start the engine. With all switch turned OFF, keep on warming the engine until the engine coolant
temperature reaches 90°C or above.

@ Accelerate the vehicle until the vehicle speed reaches 50 km/h or more in the [2] range in the
case of automatic transmission vehicles; in the 1st — 2nd gear in the case of manual transmis-
sion vehicles. Keep on running the vehicle at that speed for at least 40 seconds.

Under this condition. release the foot off from the accelerator pedal so as 1o decelerate the vehi-
cle. Maintain the idling state. _

Atter one minute of idling, press the F1 key of the tester. Check o see if the DTC P0O130 is out-
putted.

©

(=)

CAUTION:

« |f the conditions in this test are not strictly followed, detection of the malfunction will not be possible.

« |f you do not have DS-21 diagnosis tester, turn the ignition switch OFF after performing steps @ to
(3, then perform steps 2 to (&) again.

WARNING:

« Be sure to conduct the confirmation test, while observing the instructions at page EF-6.
JEFODR23.00142

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD Il generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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EF-100

1 Are other codes (those other than DTC
P0136/22) outputted?
NO
2 Check of hamess between oxygen sensor
and ECU

W

1.

Witn the IG switch turned OFF, set the
SST (sub-harness). (Rsfer to page
EF-8)

Howevar, the SST connectors at the
ECU side should remain disconnectad.

. Disconnect the oxygen Sensor connpec-

Lor.

. Reierring 1o page EF-48, check the har-

ness and conneclor for open wire or
snort,

Arz the check results for apen wire and
short batween the connector(XJSof the
oxygen sensor at the harness side and
the SST terminal 24 OK?

YES

[Ga to the relative DTC chart.

YES

3 Check of output voltage of oxygen sensor
during idling

ik

2.

3
4,

Connect the oxygen sensor and SST
conneclors. raspectivaly.
Connect the DS-21 diagnosis tester to
DLC through the SST.

SST: 09991-87404-000

Warm up the enging.

Turn ON the main switch of the tester,
Race the engine at 4000 rpm for thrae
minuies by dspressing the accslerator
psaal.

. Undzr the condition of Step 4, release

the foot off from the accelerator pedal
soas to allew the enging to idle.

. Read the output voltage of tha oxygen

sansor betwean Steps 410 5.
Specified Valus;
The voltage should become 0.4 V
or below and 0.55 V or more,
respectively, at least one time.

Arz the check rasulis OK?

l

Hlircnas<searroom www v\

-

Repalr or replace ths narness or conneclor

10DINVI1ANTIAIS CO K
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EF-101

NO

YES

Check of output voltage of oxygen sensor
unit

Cheok malfunction that occurs intermittently
ently or poor contact. (Refer to page EF-51)

1. Warm up engine complatsly

2

~
3,

4,

Disconnect the cennector of the oxygen
sensor with 1G switch OFF
Connedt a voltmater to the conneclor ler-
minal of oxygen sensor
Hold the angine racing spesd for
3 minutes at 2000 rpm.
a1 this time. ensure that the reading of
the volt meter is within the specified val-
e,
Specified Value:
Does the voltmeter exhibit an out-
put voltage of 0.2 V or more al
least one time?

Are the chack results OK?

¥

NO

-

Replaca the oxygsn sensar. (Bank 1, sen-
sor 2)

Check or replace the enging ECU.
(Refer 1o page EF-51.)

JEFODZ2530143
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EF-102

DTC P0171/25 | System too Lean (Fuel Trim)

DTC ;P0172126 System too Rich (Fuel Trim)

WIRING DIAGRAM

JGSW _acc ACC
: - o Ng_ 1 1

olGNg 2 G2
! ST ST

EFRIECU

ECU
G

1=

FIL 60 A

- 23(ET) g2
: 17(g2) (EOD |

 X28
Front Oz sensor ¥
ron /‘_“'

_____

) S 1 #
W rror [ 20 (0XH2)

Front 0s sensor heater

HL : % 2 (FC1, W/IMB)
ol T—{3O(FCZ. L/IMB)
_T_ = I-? (+B1)

736 (+B2)

75 (OX1)

|
n['

= Wire harnass side

=00226.00122
CIRCUIT DESCRIPTION
The fuel trim means the feedback compensation value that will compensate the basic injection time. The
fuel trim comes in two kinds: the short-term fuel trim and the long-term fuel trim.
The short-term fuel trim is a short-term fuel compensation to be carried out to maintain the air-to-fuel ratio
the stoichomeitric air-to-fuel ratio. The signal from the oxygen sensor indicates whether the current air-to-fuel
ratio is rich or lean than the stoichometric air-to-fuel ratio. Hence, if the air-to-fuel ratio is rich, the fuel injec-
tion amount will be reduced. Conversely, if the air-to-fuel ratio is lean, the fuel injection amount will be in-
creased.
The long-term fuel trim is overall fuel compensation over a long period of time in order to compensate a
continuos deviation of the short-term fuel trim from the central value, which will be caused by the engine's
inherent characteristics, the wear due to operation over a long period of time and the change in operational
environment.
If the sum of the short-term fuel trim and long-term fuel trim exceeds a certain value and proves to be lean
or rich, the system will detect it as a malfunction, thereby illuminating the MIL lamp.
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EF-103

OTCNo. | DTC Detecting condition Trouble area
Whan the fallowing conditions given below cccur e Ajr intake (hose loose)
while the air-to-fuel feedback after the engine o Fuel line pressure
warming-up is baing executed: « Injector blockage or leakage
» The air-to-fuel is too lean: » Open wire or short in Gxygen sensor circuit
PO171/25 (The total fuel trim (the sum of the shart-term fuel » Oxygen sensor malfunction
PO172/26 trim and long-tarm fugl trim) exceeds the sel « Manifold absolute pressure sensor
value.) « Enging coolant temp. sensor
» The air-to-fuel is too rich: « Gas leakage on exhaust system
(The total fuel trim is less than tha set value.) « Purge VSV for EVAP
(2 trip detection legic) « Engine ECU
NOTE:

« If the vehicle has experienced any run out of fuel, the air-to-fuel ratio becomes lean, thus recording
the DTC P0O171/25.

JEFOC227 030K

CONFIRMATION ENGINE DRIVING PATTERN

3
TOKmIR fe-cmmmmmm e mem —
2 )
[dling = === — f,l’r -
IG SWOoFF L& Time
Warmed up 5 min. or so

©

With the |G switch turned OFF. connect the DS-21 diagnosis tester to DLC through the SST. Turn
ON the |G switch and the main switch of the tester. Set the tester to the “Continuos monitoring re-
sults” of the CARB mode,

Start the engine. Keep on warming the engine for more than five minutes until the engine cooling
water temperature reaches 90°C or above.

Run the vehicle for more than five minutes at a speed of 70 km/nh with the gear selected to the 5th
gear or the D range.

After one minute of idling, press the F1 key of the tester. Check to see if the DTC P0O171/0172 is
detected.

@ ®

®

CAUTION

« If the conditions in this test are not strictly followed, detection of the malfunction will not be possible.

« If you do not have DS-21 diagnosis tester, turn the ignition switch OFF after performing steps @ to
(@), then perform steps 2 to @ again.

WARNING:

« Be sure to conduct the confirmation test, while observing the instructions at page EF-6.
JEFOR228.00145
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EF-104

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD I genetic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester or OBD II generic scan tool:

Are other codes (those other than DTC
P0O171/25 or PO172/26) outputted?

NO YES
2 | Check of air induction system rGo to the relative DTC chart. ]

Check the following items givan below:

« Check of the engine oil level gauge.
oil filler cap and PCV hose for discon-
nection,

« Chack of parts of the air induction sys-
tem betwesn the cylinder head and
the throttle body for disconnzction.
looseness, or cracks.

YES NO
3 | Check of injector injection Repair ar replace tha induction system.

(Refer 1o page EF-68.)
Are the check resulis OK?

3 YES NO
4 | Check of purge VSV for EVAP Replace the injector |

(Go 1o trouble-shooting of OTC P0O443/76.)
Are the check resulis OK?

YES NO
5 Performance check of engine water temper- Replace the purge VSV for EVAP
ature sensor
{Go 1o trouble-shooting of DTC PO116/42.)
Are the check results OK?
YES NO
6 | Check of MAP sensor Replacea the angine coolant lemp. Senscr.
(Go ta trouble-shooting of DTC PO108/31.)
Are the chack results OK?
, YES ¢ NO
7 | Check of fuel pressure Replace the MAP sensor.

(Refer to pages EF-68.)
Are the check results OK?

l



http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk
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YES

1

[ 8 1 Check of gas leakage of exhaust system

[Are the chack results OK?

NO

Check and repair fuel pump, fuel pipe line
and filter.

+ YES

Check of harness between oxygen sensor
and ECU

1. 'With the IG switch turned OFF, set the
SST (sub-harness). (Refer to page
EF-8.)

However, the SST connecters at the
ECU side should remain disconnected.

2. Disconnect the oxygan sansor connec-
lor

3. Referring to page EF-48. check the har-

ness and connector for open wire or
short.
Are the check results for open wire and
short batween the connector(X28) of the
oxygen sensor at the harness side and
the SST tarminal 73 OK?

NO
rFIepair or replate. J

JYES

Check of output voltage of oxygen sensor
during idling

1. Connect the oxygen sensor and SST
connectors, respectively.
2 Connect the DS-21 diagnesis tester (o
DLC through the S8T,
SST: 09991-87404-000

3. Warm up the enging at 2500 rpm for
about 90 seconds.

4. Turn ON the main switch of the tester to
read the output voltage of oxygen sen-
sor during idling.

Specified Value:
The voltage varies repeatedly bet-
ween a range from a voltage below
0.3V and to a voltage above 0.6 V.
(See the diagram below.)

NO

ﬁ{epair or replace the harness or conneclor.

NG NG NG
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yNO | YES

Check of output vollage of oxygen sensor Go to Step 12.
unit

1

1, Warm up engine completaly

2. Disconnect the connactor of tha oxygen
sensor with IG switch OFF

3. Connect a voltmeter to the connecior ter-
minal of oxygen sensor

4. Hold the engine racing spsed for
3 minutas at 2000 rpm.
al this time, ensure that the reading of
the valt meter is within the specifiea val-
ue

-y

Specified Valua: Oxygen
Does the voltmeater exhibit an out- sensor
put voltage of 0.2 V or mare at
least one time?

Are the check results OK?

NO YES

14 L

Replace tne oxygen sensor. (Bank 1, sen- Check or replace the enging ECU.
sar 1) (Refer to page EF-51.)

| 12 I Pertorm canfirmation driving pattern. l
I
_ 1
13] Is there DTC P0O171/25 or P0172/286 being
output again?

NO YES

ﬁ4 | Did vehicle run out of fuel in the past? Check or replace the engine ECU
(Refer 1o page EF-51.)

, YES , NO
DTC PO171/25 is causad by running out of Check malfunction that ocgurs intermittently or
fuel, poor contact. (Refer to pags EF-51.)

JEFOG229-00146
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When not using DS-21 diagnosis tester or OBD II generic scan tool:

Are other codes (those other than DTC
PO171/25 or PO172/26) outputted?

IND

Check of air induction system

Chack the fellowing items given bealow:

« Check of the enging oll level gauge. ol
filler cap and PCV hose for disconnec-
tian.

» Chieck of pars of the air induction sys-
tar batween the cylinder head and the
throttle body for disconnection, loose-
ness or cracks.

% YES
Go to the relative DTC chart

Check of fuel pressure

(Refer to page EF-68.)
Are the check results OK7?

Check of injector injectian

{Refer to page EF-68.)
Ara tne check rasults OK?

Periormance check of engine water temper-
ature sensor

(Go to trouble-shiooting of DTC PO116/42.)
Are the chack rasults OK?

Check of MAP sensor

(Go to trouble-shooting of DTC PO105/31.)
Are the check results OK?

YES NO
Ijepair or replace. J
YES NO
Check and repair the fuel pump, fusl pipa ling
and filter,
YES ¢ NO
Replace the injector,
YES NGO

|?eplace the engine coolant temp. sensor

YES

After instaling 2z salsfactory oxygen sen-
sor (bank 1, sensor 1), perform the canfir-
mation driving paittarn,

Is the cade (DTC PO171/25 or PO172/28)
oufputted?

i
ﬁpieca the MAF ssnsor.

YES

Check or replace the engins ECU
(Refer to page EF-51.)

can t m WA\

INo

Replace the oxygen sensor (banx 1, sansor 1)
that was maountad originally on the vehicle.

JEFUG230-06000

ywrwkehonhNantrale
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Single Cylinder Misfire (Cylinder not

DTC P0314/— Specified)

DTC P0300/17 | Random/Multiple Cylinder Misfire Detected
DTC P0301/17 | Cylinder 1 Misfire Detected

DTC P0302/17 | Cylinder 2 Misfire Detected

DTC P0303/17 | Cylinder 3 Misfire Detected

DTC P0304/17 | Cylinder 4 Misfire Detected

WIRING DIAGRAM

Fuel injector wire harmess side

A X
MC G No_ 1 GC'IC
] oG No 2 =3
' ST aT
| . b=
Pt o
w o8 %35
St S === Injector EFl ECU = Ignitor unit IGeoll  Spark
| —1 J_.-Tu: Al 27(#10 $B1 CB:2'3)=1 _f‘:j# plug
= T Bu Lo S e T
| < = 1 26 (-x llllll =
| g & (1G1) 60 ¢ ——JI 081 Lﬁ“‘l
; ﬁ::? a0 @ 25 (#30) (IG2}59 ._—..‘“I‘SE |#2 &
| Iain Y gi a3t 24 (#40) (ICMB) 14 _{%—4/0 _o—j
! relay ) § B [T—— T o LR =4 C34 #3
. i~ ussyaa —0 53 JQ
| (IG4) 57 1—;;?%_‘ sS4 rﬂ—‘
: f G2 © —5 LN
| 0 G
: (ED1) 82 (-4
_____________ (E1) 23 o—
—_ o 7 (+B1) (IE) 43
il 36 (+B2) 4
T Engine earth
+ - + - + -
Fuel \ or: ) 7 \ 4
'-" -—‘- '-.
#e #3 #4

JEFOZ231 L0y
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EF-109

CIRCUIT DESCRIPTION

MISFIRE:

« The ignitor unit detects the ion ¢

urrent that flows in proportion to the combustion pressure. This ion

current is converted into a voltage, which will be inputted to the ECU. If the voltage value is below a
centain value, the ECU evaluate it as a misfire and counts its occurrence numbers.

When the misfire rate
this state will cause the malfunction indicator lamp
If such a misfire is occurring whose misfire rate is

becomes or exceeds a number that indicates deteriorated engine conditions,
(MIL) to be illuminated.
high enough that the driving condition will most

likely cause the catalyst to be overheated, the malfunction indicator lamp (MIL) will flash.

DTC No. DTC Detecting condition Trouble arga
PO314/— Misfiring of random/multiple cylinders is detected : :%::?Liﬁiﬁrgnﬁigp E?\:tl-g:f )etc,)
PO300/N7 dufing any particular 400 or 2,000 ignitions. . lniecgzr 2 &,
« Fuel pressure
For any paricular 400 ignitions for engine, misfiing | * Valve clearance
is datected which can cause catalyst overheating « Valve timing
PO301/17 (This causes MIL to blink) (2 trip datection logic) » In Mani abs. pressure senscr
ggggw; « Engine coolant temp, sensor
3/1 : & m . r shor in engine wi
PO304/17 For any particular 2,000 ignitions for engine, : gg::ew,_g gon;‘ggt}g: gine wire
misfiring is detected which causes a detericration in | | Ao orassion pressure
emissions (2 trip detection logic) . EngiﬁedECU

NOTE:

« When the 2 or more codes for a misfiring cylinder are recor

ded repeatedly but no random/multiply

cylinder misfire code Is recorded, it indicates that the misfire were detected and recorded at different

times.

« When any one or any two or more of P0301 through PO30

4/17 codes are outputted, the code P0314

is memorized without tail. However, only when the function "Continuos monitoring results” of the
CARB mode is used, it is possible to read this code P0314,

CONFIRMATION DRIVING PATTERN
Connect the DS-21 diagnosis tester or OBD 1l generic scan tool with IG switch OFF.
Record DTC and the freeze frame data with |G switch ON.

1.
2.
3,
4

5.

Erase the DTC.

JEF00232-00000

Use the DS-21 diagnosis tester or OBD 1T generic scan tool to set to "Continuous monitoring results” in

CARB mode.

Drive the vehicle several times with the engine speed, load and its surrounding range shown with EN-
GINE BPM. CALC LOAD in the freeze frame data or MISFIRE RPM, MISFIRE LOAD in the data list.

If any malfunction is detected, th
If you have no DS-21 diagnosis test

lime.
Then repeat the simulation process again.

-

NOTE:

in the data list for the following period of time.

e code P0314 will be outputted. (When F1 key is pressed:)
er, turn the ignition switch OFF after the symptom is simulated the first

in order to memorize DTC of misfire, it is necessary to drive around MISFIRE RPM, MISFIRE LOAD

Engine spesd

Time

ldling 3'minutes 30 seconds or more
1000 rpm 3 minutas or more
2000 rem 1 minutes 30 seconds or more

3000 rpm

1 'minutes or more
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Check whether there is misfire or not by monitoring DTC and the freeze frame data. After that, record

them.

Turn ignition switch OFF after least 5 seconds.

WARNING:

Be sure to conduct the confirmation test, while observing the instructions at page EF-6. -
JEFDG233-000

INSPECTION PROCEDURE

NOTE:

If it is the case that any DTC besides misfire is memorized simultaneously, first perform the trou-
bleshooting for them.

Read the freeze frame data, using the DS-21 diagnosis tester or OBD I generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped

the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When the vehicle is brought to the workshop and the misfire is not occurred, misfire can be con-
firmed by reproducing the condition of freeze frame data. Also, after finishing the repair, confirm that
there is no misfire. (See the confirmation driving pattern)

When either of SHORT FT, LONG FT in the freeze frame data is besides the range of +20 %, there is
a possibility that the air-fuel ratio is inclining either to RICH (=20 % or less) or LEAN (+20 % or more).
When COOLANT TEMP in the freeze frame data is less than 80°C (176°F), there is a possibility of
misfire only during warning up.

In the case that misfire cannot be reproduced, the reason may be because of the driving with lack of
fuel, the use of improper fuel, a stain of spark plug, and etc.

If an open wire exists in the ion signal input line between the ignitor unit and the EFI ECU, it may be
detected as misfire.

Visual check of inside of engine compart-
ment

« Check the connecting conditions of the
wirg harnesses and conneciors.

» Check the vacuum hoses, purge hoses,
fuel hoses and pipes for disconnection
and breakage.

Are the check results OK?

1 YES

y NO

Check of spark plug and spark of misfiring
cylinder

1. Remove the fusl pump relay from ths
relay block.

2. Remove the |G coils and spark plugs
{misfire cylinders)

3, Install the spark plug to the IG coll.
Connect the IG coil conneclor to the |G
coil.

4, Ground the spark

5. Crank the engine at this time, check to
see if the spark plug sparks.

6. If no spark oceurs, conduct the check
according to the check procsdure for
spark plug (at page EF-183).

Repair or replace, then confirm that there
is no misfire, (See confirmation driving pat-
tern)

Relay biock

{
\
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¢ YES

| 3 Check of ECU output signal of injector of
misfiring cylinder

1. With tne 1G switch wrned OFF, periorm

2. restaration.

Sel the SST (sub-harness). (Refer to
page EF-8.)

3. With the 1G switch turned ON, measure
the voltage between the SST connector
terminal of an injectar in which misfire is
taking place amaong the SST connectors
27 through 2 and the body ground

Specified Value: Battery voltage

4, Observation of injector waveform with
oscilloscope (reference)
Check voltage waveform between the
SST connectors 2 through 2 and &
(EQ1) while engine is idling.
Are 'tz check results OK?

NO

Replace the spark plug or check the ignition
system and ion system.
(Go to trouble-shooting of DTC P1300/36.)
CAUTION;
« Do not use any spark plugs other than
those designated.

[Reference]

When an ‘oscilloscope is used, the injector
control signal produces such waveforms, as
shown in the diagrarm below. (The frequen-
cy or injection time can not be spacified.)

NO

"4 | Unit check of injector of misfiring cylinder

1. Turn OFF the 1G switch.
2. Disconnect the injector connector of the
misfiring cylinder.
3 Measure the rasistance between the
injector terminals
Specified Value:
13.4 to 14.2 Q at 20°C

Are the unit check results OK?

YES

| 5 | Check of harness between injector and ECU

1. Disconnect the SST connectars from the
EFl ECU (with the |G switch turned OFF).

2. Raferring to page EF-48, check the har-
ness and connsgtor for open wire of
short.

« Connector(X51) of #1 injector &t harness
side - ST conriector &

« ConnectorX53)of #2 injector at harnass
side - SST connector &

« Connector(X55) of #3 injgctor at harness
side - SST connector &

« Connector(X8B)of #4 injector at hamess
side - SST connaclor 2
Are the check resuits for open wire and

#1 Fuellinjector
Wire harness side

@a)

short OK?
|

1

YHrale o
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¢ YES

Check malfunction that occurs intermittently
or poar contact. (Refer to page EF-51.)

Check of ion systam

(Go to troublzshoating of DTC P1300/38.)
Are the check results OK?

NO

Renalr or raplace the harmess of connactor

Check of fuel pressure

(Refer to page EF-68.)
Arz the check results OK?

r NO

[Repair or replacs.

YES

l 8 | Check of injector injection

(Refer to page EF-68.)
Are the check results OK?

NO

Chack and repair the fuel pump. pressure
reguigtor, fugl pipe line and filter,

YES

Check of manifold absolute pressure sensor

(Go 1o trouble-shooting of DTC PO105/31.)
Are the chack results OK?

Replace injector

YES

10

Perfarmance check of engine watar
temperature sensor

(Go to trouble-shiooting of DTC PO116/42.)
Are the check results OK?

L NO

Replacsa the manifold absoluta pressure sansor

YES

Check compression prassure, valve
clearance and valve timing

o

| Replace the engine coolant temp. sensor

JEFD0234:00 128

Purchased fromwww.WorkshopManuals.co.uk
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DTC

P0325/18 | Knock Sensor 1 Circuit Malfunction

WIRING DIAGRAM

EFI ECU
(E1) (KNK)
23 53
—O— 0
#p| ® 0 ;
JC ¥
XN5
—

Knock senser

Wire harness
side

CIRCUIT DESCRIPTION

Knock sensor are fitted to the cylinder block to detect engine knocking. This sensor contains a piezoelec-
tric element which generates a voltage when it becomes deformed, which occurs when the cylinder block
vibrates due to knocking. If engine knocking occurs, ignition timing is retarded 10 suppress it.

JEFI0RS5014Y

INSPECTION PROCEDURE

NOTE:

DTC No. DTC Detscling condition Trouble area
Whnen the signal from the knock sensor gxcaeds the
vollage praset according to the enging revolution | « Open wire or shart in Knock sensor circuit
PO325/18 speed continuous by for more thar a certain length | « Knock sensor (Looseness)
of ume while accelerating at a certain eangine revolu- | « Engina ECU
tion speed of 2000 rpm or maore.
EROGREE-00000

o Read the freeze frame data, using the DS-21 diagnosis tester or OBD II generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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[ 1

Check of continuity of knock sensor circuit

1. Set the S8T (sub-

page EF-8.) However. the SST connec-
tor “A" should remain disconnected
from the ECU connector.

2. With the 1G switch turned OFF, measura
the resistance between the SST connec-

tor 52 and the body
Specified Value:

Are the unit check results OK?

harness), (Refer to

ground. _
1 MQ or higher

\:‘\Jl"/

EFIECU “pisconnect ~

-

= he conneclor—

[Reference]

Check by oscilloscope

1. Connect the SST connsctor “A” to

the ECU.

Start the engine and keep it idling.

Connect the positive @ and nega-

live @ probes of an oscilloscope to

tne SST connector terminals &4

and 23, respactively.

. When the waveforms as shewn In
the right figure are observed, the
knock sensor circuit is funclioning
oroperly.

(The measurement can be con-

ducted using the oscilloscope func-

tion of the DS-21 diagnosis testar,)

NOTE:

« The waveform at the time of rac-
ing becomes greater than that at
the time of idling,

2.
3.

When an oseilloscops s used, the signal of the knock
sensor will become &3 indicated in the ligure above,
(The wavelorm cannot bs specified.)

NO

Check of knock sensor

1. Disconnect the con

sensor with ignition switch OFF
2 Rsmove the knock sensor from the

cylinder biock.
3. Using an ohmmete

ance between the terminal and body

Specified Value:

Arg the check results OK?

nactor of the knock

r, check the resisl-

1 M or higher

noni\Nianit

1 YES

LGo 1o Step 3.

11as 1}


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-115

YES

Chack the harness and connector between

1 the engine ECU and the knock sensor for

open wire or short. (Refer to page EF-48.)

L no
[ Replace the knock sensor. J

YES

Check the knock sensor for installing

—1 condition (g.g. loosaness).

Are the check results OK?

r NO
Repair or replace the harnass ar connector J

YES

Check or replace the engine ECLU.
(Reter 1o page EF-51.)

|

y NO
Tighten the knock sensor. J

JEFOOZITH015G
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EF-116

DTC | poaas/ta | Crankshaft Position Sensor “A” Circuit |
Malfunction ,
WIRING DIAGRAM
IG switch i
2
IG1 L,
[ S G2 | EFI ECU
ij IsT  |sr,
AM 5 — '
B0 A '5 } (AT (STA)  (ET) (N1+)  (N1-) (N2+)  (N2-)
= BAR:: 23 21 51 22 52
z . ; 5
= Ll 8=
1 E f =5 gl B R . Y [—— o
— BATT SIES 4 : Bl ;
T s~ 5 f : :
T g : : l
So?x 1 |}\ E‘% Jic ‘i E E E
amh " Engi =0 : : ! :
w3 S | 1.l
) XAQ | XAR NBE | N74
Wire harness side Crank angle sensor Cam angle sensor
JER00241-00153
CIRCUIT DESCRIPTION

The crankshaft angle sensor (NE signal) consists of a signal rotor and a pickup coil.
The NE signal rotor has 34 teeth and is mounted on the crankshaft. The NE sensor generates 34 signals of
every engine revolution. The engine ECU detects the standard crankshaft angle based on the N2* signa’

the actual crankshaft angle and the engine speed by the NE signals.

DTC Nao. DTC Detecting candition Trouble arsa
« Open wire ar short in crankshaft angle sensor circuit
Mo erankshaft anale sensor si in « Crankshaft angle sansor
PO335/13 o ct:znkin; gle sensor signal to enging ECU « Signal fotor
« Starter
« Engine ECU

INSPECTION PROCEDURE

NOTE:

SEFSG242.00000

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD II generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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Check of resistance of crank angle sensor
circuit

1. Sat the SST (sub-harness) (Refer 1o
page EF-8.)
However, the SST connector *A” should
remain disconnectzd from the ECU con-
negtor

2. With thig IG switch turned OFF, measure
resistance betwsen the SST terminals
@0 -3 (N1==NT-)

Specified Value:
1850 to 2450 Q at 20°C

Are the check rasults OK?

a Wire
|

X

EFI ECU _“Disconnact ~—

harness RS

ﬁ'\;-..;._\|||'(,

-~ tne connector—  SST
~_Aenly. = L

-~

710

Y X
Conneactor A <

[Reference]

Check by oscilloscope

1. Connect the SST connectar “A" to
the ECU.

2. Start the enging and keep it idling.

3. Cennect the positive @ and nega-
tive © probes of an oscilloscope to
the SST connegtor terminals bet-
ween 2 and & and between 2
and 23, respectively.

4.Whean the waveforms as shown in
the right figure arz cbsarved. the

{ crank angle sensor circuit is func-

tioning properly.
NOTE:

the time of idling.

« The waveform at the time of rac-
ing becomes greater than that at

Camangle I
sensor Vi Vi

Crank angle W?
sensar
| |

When an oscilloscope is used, the signal of the
camy/crank angle sensor will become as Indicated in the
ligure 2bove. (The wavalorm cannot be specifled.)

INO

Unit check of crank angle sensor

1. Remove ths aengine under cover RH.
2. While sliding the connector lock,
remove the connector.
3. Using an chmmgtar, measure the resist-
ance between ihe tarminals
Specified Value:
1850 - 2450 Q at 20°C

Are the check rasults OK?

OO0 Trom WWW VVOFrK«c

l Go 1o Step 4.

YIVIANTHALS
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YES y NO

l_3_ Check the harness and connactor bet- I?eplace the crank angle sensar.
ween the engine ECU and the crank angle
sensor for open wire or short. (Refer to
page EF—48.)

Are the check results OK?

+ YES + NO

Check malfunction that occurs intsrmittent- rRepair or replace the harmess or connectar
ly or poor contact. (Refer 1o page EF-51.)

B Chack the sensor for installing condilion
and the signal rotor for tooth condition.
(Check for the air gap. ssnsor for loose-
ness. tooth distortion, adhesion of rust, for-
gign matter, etc. Refer to Section 1G.)

Are the check results OK?

YES NO

|

5 | Check of starter signal

1, Connsct the SST cennecter "A” to' the
ECU.

2. Measure the voltage between the SST
connector terminals 8 and & (STA -
£1) while the engine is baing cranked.

Specified Value: Battery voltage

Are tha chack results OK?

|

YES ¢ NO
Check or replace the ECU. Repair or replace the harness or connector
{Refer to page EF-51.) (M/T: between angine ECU - |G switch, A/T: bet-
ween engine ECU - starter).

JEF0243:00154

o | S AN rom WWW vYwvorksnonmiwvianiimikis co 1K
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[ oTC P0340/14 Camshaft Position Sensor Circuit
| Malfunction
WIRING DIAGRAM
|G switch )
ACC -
— EFI ECU
8
1 (AT)(STA)  (ET) (N1+)  (N1=) (N2+)  (N2-)
11 &8 23 21 51 22 52
L : 2 A - - }
e T T
LS —* : . :
& d \ i i
= o : T i t
= <25 Jicl )| | i : i
s l3l=2 ! : : !
T l | ! : (
- XAQ XAR
|
Cam angle sensor Crank angle sensor Cam angle sensor
wire harness sids

JEFQD2&8T-00157

CIRCUIT DESCRIPTION

The camshaft angle sensor (N2*+ signal) consists of a signal rotor and a pickup coil.

The N2+ signal rotor has three timing pins on its outer disk surface and is integrated with the intake
camshaft. The detection of the actual camshaft position and the discrimination of cylinders are carried out
by these three timing pins (360-180-180° CA).

DTC No- DTC Detecting condition | Trouble area
No camshaft angle sensor signal to.engine ECU « Open wire or short in camshaft angle sensor circuit
PO340/14 during cranking = Camshaft angle sensor
- » Starter
Or.}én n N2 circuit - Eﬁgine ECU

JEFDO248-00000

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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Chack of resistance of cam angle sensor cir- = ~

cuit EFlI ECU - "Discopnect —

- SST

1. Set the SST (sub-harness). (Refer o
page EF-8.)

Howsver, the SST connsctor "A” should
remain discorinected from the ECU can-
nactor,

2. With the |G switch turned OFF, measure
resistance bstwaszn the SST terminals
& -8 (N2- - N2) _

Specified Value: 1850 to 2450 Q

Are the check results OK?

[Reference]
Check by oscilloscope

1. Connect the SST connector "A™ to
the ECU.

2. Start the engine and keep It idling

3. Conngct the positive @ and nega-
tve © probes of an oscilloscope to
the SST connector terminals bet-

|  ween Z and & and batween 2
and 2. respectivaly.

4, When the wavaforms as shown In
the right figure are observed, the

‘ ¢am angle sensor circuil is func-

| tioning properly.

| NOTE:

|

« The waveform at the time of rac- c o .
ing becomes greater than that al am angle N
Sensor 7

the time of idling.

Crank angle WV
sensor
| | i | |

When &n oscilloscope is used, the signal of the
cam/crank angle sensor will become as indicated in the
figtire above. (The wavelorm cannot be specilied.)

NO YES

E Unit check of cam angle sensor ] Go to Step 4.

1, Remove the air intake chamber.
2. Dis connact the camshali angle sensor
connector.
3. Using an ohmmetsr. maasure the
resistance between the tarminals
Specified Value:
1850 - 2450 Q) at 20°C

Are the check rasults OK?
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YES

Check the harness and connector betwean
the engine ECU and the cam angle sensar
for open wire or short. (Refer to page
EF-48.)

Are the check results OK?

YES

Check malfunction that occurs intermittently
or poor contact. (Refer to page EF-51.)

| no
[ Replace the cam angle sensor. J

L]
\7

(esfrd Wire harness side

——

D |

Check the senser for instaling condition
and the timing rotar pins for condition.
(Check for the air gap, sensor for loose-
ness, pin distertion, adhesion of rust, for-
eign matter. etc. Refer to Section EM.)
Are the check rasults OK?

+ NO
Repair or replace the harness or connectar. J

‘YES

1 5 [ Check of starter signal

1, Connsacl the SST connector "A" o the
ECU connector.

2. Measure the voltage between the SST
conneclor terminals 8 and @ (STA -
E1) whils the engine is baing cranked.

Specified Value: Battery voltage

Ars the check results OK?

NO

3 YES

Chack or replacs the ECU.
(Refer to page EF-51.)

1rorn

NO

Repair or replace the harness or conneclor
(MIT: between engine ECU - IG switch, A/T: bet-
ween engine ECU - starter).

JEFDD248-00158

aNntrals
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DTC P0420/27 | Catalyst System Efficiency Below Threshold

WIRING DIAGRAM

ACC
1G1
1G2
ST

l EFI ECU
’ 23 (ET)
I
&~ Front Oz 3880 120
——:—JI 75 (0X1)
— 20 (OXH 1)

‘Jﬁt_—? 74 (OX2)
847 i
1 LI 50 (OXH2)

Rear Oz sensor neater

117 (E2)
} 2 (FC1. W/IMB)
L1 30 (FC2, L/IMB)

}? (+B1)
: 38 (+B2)

= Front
Wire harness side

31}
a1t

00250-20 153

s

CIRCUIT DESCRIPTION

The ECU monitors the concentration of oxygen in the exhaust gas that is flowing through the three-way cat-
alytic converter, using the rear oxygen sensor. When the catalyst is functioning properly, the varying cycle
of the output voltage of the rear oxygen sensor is slower than that of the output voltage of the front oxyge
sensor. However, if both the output waveforms of the front and rear sensors are varying at the same rate, it
indicates that the catalyst performance has deteriorated.

DTC No DTC Detecting condition I Troubls arsa

When both the waveforms of the front and rear
oxygen sensors indicale the same frequancy when
the vehicle is running ata predetermined spesd ‘ ‘l{':lhree-w_ay caifl._tystl _
with the engine revalutional speed within a : Open wire or short In oxygen sensor circuit
predetarmined range: e i

(2 trip detection logic)

PO420/27

JEFOO251L0C00
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CONFIRMATION DRIVING PATTERN

Vehicle soead
@.
ED KM/ pe=-=-ses-s=s s
)
i 5 A
|d|lr|'g_---:1__- [ — |
IG SW OFF L= Time
Warmed up 5 min. or s

(@ With the IG switch turned OFF, connect the DS-21 diagnosis tester to DLC through the SST, Turn
an the 1G switch and the main switch of the tester. Set the tester to the “continuous monitoring re-
sults” of the CARB mode.

(@) Start the engine. With all switch turned OFF, keep on warming the engine until the engine coolant
temperature reaches 90°C or above.

@ Run at a constant speed of 50 km/h for about five minutes (in the 4th gear in the case of manual
transmission vehicles; in (D] range in the case of automatic transmission vehicles).

@ Atter one minute of idling, press the F1 key of the tester. Check to see if the DTC P0420 in out
putted.

SSF0025200780
CAUTION
« |f the conditions in this test are not strictly followed, detection of the malfunction will not be possible.
« |t you do not have DS-21 diagnosis tester, turn the ignition switch OFF after performing steps @ to
@, then perform steps @ to @ again.

WARNING:

« Be sure to conduct the confirmation test, while observing the instructions at page EF-6. ——

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD Il generic scan tool, Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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L Are other codes (those other than DTG
P0420/27) outputted?

NO : YES

Check of front oxygen sensor (bank 1, sen- Go to the relative DTC chart J
sor 1)

(Go to trouble-shooting of DTC PO130/21.)
Are the unit check results OK?

YES y NO
3 Check of rear oxygen sensor (bank 1, sen- U%epair orreplacs.
sor 2)

(Go to trouble-shooting of DTC P0136/22.)
Are the unit chack rasulls OK?

YES y NO
r4 } Perform the confirmation driving pattern I Repalr or replace. 4'

r
| 5 |/Is DTC P0420/27 being outputiad again? |

YES y NO

Replace the three-way catalylic converier. ‘ Check rmalfunciion thal occurs intermittently or
poor cantact. _
(Refer to pags EF-51.)

JEFG0284-00000
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DTC P0443/76

Evaporative Emission Control System Purge
Control Valve Circuit Malfunction

WIRING DIAGRAM

1}
T
_—a

? [
i [
: =, = : H
< off 3 :
: Q g i
| Ay I !
| 24 B W) o
| e Main ! \t‘ ool
! ralay - :
5 o ) %
i J =
: Fuel E_ E J_
i pump | X b =
vy I
B

-2l ACC ACC
o IGNo 1 G1
A G Ne 2 G2
| & ST
[ /ST
| J— e
Injector -
PO |y | =
oDo - — T — ‘ EFIECU
- #2
R/ —

._.L_—r,?p—_,gﬁ?v_l
=0

#7M = 47N
+———7 78 (PRG)

2 2 (FC1, W/IMB)

T—-i 30 (FC2. LYIMB)

 7.(+B1)

Wire harnass sids

%35 (+B2)

CIRCUIT DESCRIPTION

When the execution conditions for the evaporative emission
purging are met, the ECU performs the duty control for the
VSV for evaporative emission purging and purges the evapo-
rative emissions into the combustion chamber,

Throtis body

E/Z_ J

'l Atmasphare

Combustion
chamber

Charcoal —
canister

DTC No. | DTC Detecting condition

Trouble area

When open wire or short takes place in VSV circuit
for EVAP whils the execution conditions tor the

PO443/78 evaporative emission purging arg being met:

(2 1rip detaction logic)

= Open wire or short ini VSV circuit for EVAP
« V8V for EVAP
= Engine ECU
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INSPECTION PROCEDURE

NOTE:
« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because

the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester:

Operation check of EVAP purge control
system
1 'With tha IG switch turned OFF, connect
the DS-21 diagnosis tester to the DLC
through the SST
SST: 09991-87404-000

2. Discannect the hose going o the VSV
from the charcoal canister. N

3. Turn ON the |G switch, and turn ON the ' g 7=
main switch of the testar. Erase lne \

DTC. Seiect the “Purge VSV" of the “Ac- N g
tuator driving.”

4 When executing “ON" and "OFF.
check thie operaticn of the VSV for purg-
ng.

VSV "OFF" == No:air continuity should
exist when air is blown
inlo the hose.

VSV “ON" -+ Air continulty should
exist when air is blown
into the hose,

Are the check results OK?

¢ NO r YES

2 | Check of purge hose and passage Check malfunciion that occurs intarmitizntly
and poor contact. (Refer to page EF-51.)

1. Execule the VSV "Release” so as 10
return the VSV for purging to the original
operating state. -

2, Start the engine and keep the sngine VSV for EVAP
racing.

3. Disconnect the hose going from the
VSV for purging 1o the intake manifold. Purge hose

4. Apply your finger to the disconnectad
hose. Ensure that a negative pressure (s

Throitle body

applled.
Specification: Charcoal
Negative pressure should be canister
applied. Purge hose

5. Chack the hose for connecting state,
leakage, restriction, bending and deteri-
oration,

Are the check results OK?

HIITCNASAEN Frorm-\w\wWwww vvork<snonmnNntaniais co 1}
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YES

‘NO

Check of power supply voltage of VSV for
purging

Clean, repair or replace. J

4. Turn OFF the main switch of the tester.
Turn OFF the |G swilch.

2, Disconnact the VSV connector.

3, With the IG switch turned ON, measure
the voltage between the harness side
connector @M of VSV and the body
eartn,

Specified Value; Battery voltage

Are the check rasults OK?

(:) Wire harnass side

=y

| YES

y NO

Check of harness between ECU and VSV
for purging

1. With the |G switch turned OFF. connect
tha SST (sub-harness), (Refer to page
EF-8.)

Do not connect the SST connector to
the ECU.

2. Referring to pags EF-48, check the har-
ness and conpecior for open wirs of
short.,

connector 78 at ECU side (PRG)
Are the chack results for open wirg and
short OK?

Check the harngss and connector betwesn the
VSV for purging and the battery, and the main
relay for open wirg or short. Repair or replace,
as required. (Refer to page EF-48 ) |

r
Connector E7N)at VSV harness side -

LA 7

(:) Wire harness side

YES

] 5 | Unit check of VSV for purging

(Refer to page EF-184.)
Are the unit check resuits OK?

1

1+ NO
Repalr or replace the harness or conNNecior

Purchased from www.WorkshopManuals.co.uk
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L YES

y NO

rﬁ Check of ECU output signal

Replace the VSV for purging.

1. Connect the connector to VSV for purg-
ing, Connect the SST connector to the
EFl ECU. Connact the hoses that have
besen disconnscled to the original
places.

2. When the engine is cold, with the
sngina idling, measure ne voltage bet-
ween the SST connecier 78 and 82
(PRG - ED1),

Specified Value: Battery voltage

3, After warming up the enging (aftar the
radiator fan has operaisa at least one
time), measure the voltage betwean the
SST connectors 73 and & (PRG - EO01)
for more than two minutes with the accel-
eralor pedal depressed.

Specified Value:
The voltage should become 0 to
1 V within the two minutes,

Are the check rssults OK?

YES

v NO

Check maliunction that occurs Intermittent-
ly-and poor contact. (Refer 1o page EF-51.)

Check or replase the ECU. (Refer to page
EF-51.) J

When not using DS-21 diagnosis tester:

JEFO0255-00 1684

F | Check of ECU output signal

1. Sat the S8T (sub-harness). (Refer to
page EF-8.)

2. When the engine is celd, with lhe
engine idling, measure the voltage bat-
ween the SST connectors 78 and B
(PRG - EOT).

Specified Value: Battery vollage

3. After warming up the engine (after the
radiator fan has operated at least one
time), measure the voliaga betweaen the
SST connectors & and & (PRG - E01)
for mare than two minutes with the accel-
gralor pedal depressed.

Specified Value:
The voltage should become 0 to
1 V within the two minutes.

Are the aheck results OK?

l
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1 YES

Check of power supply voltage of VSV for
purging

1. Turn OFF the 1G switch,

2. Disconnact the VSV connector.

2 With the 1G switch turngd ON, meaasure
the voltage between the harness side
connector @7M) of VSV and the body
garth.

Specified Value: Battery voltage

Are tha check results OK?

r NO

Check or replace the engine ECU. (Refer 10
page EF-51.)

Wire harness side

YES

Check of harmess between ECU and VSV
for purging

1. With the 1G switch turned OFF, connect
the SST (sub-harness). (Rafer to page
EF-8))

Do not. connec! the SST connector 0
the ECU.

2, Referring to page EF-48, check the har-
ness and connector for opan wirg of
short.

Connector F7N)at VSV harness side -
connector 23 (PRG) at ECU side

Are the check results for open wire and
short OK?

v+ NO

Check the harnass and connector between the
VSV for purging and the banery, and the main
relay for open wire and short. Repair or
replace, as required. (Refer 1o page EF-48.)

(LAl 7

@X%) Wire harness side

" YES

D IUnit check of VSV for purging

(Refer to pags EF-184.)
Are the unit check results OK?

y NO

Repair or replace the harness or connecior.

v YES

Cneck maliunction thal occurs intermittent-
ly and poor contact. (Refer to page EF-51.)

o

l?%ep(ace the V3V for purging-

JEFOQ258L016S

Purchased from www.WorkshopManuals.co.uk
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DTC P0500/52 | Vehicle Speed Sensor Malfunction

WIRING DIAGRAM

EFI ECU
(E2) (SPD)
17 a7

-t

]
Jci ¢
I

X023 (B11) Combination mster

Speesdomstar
cable

Venicle
spesd sensor

—
coleralxoalzea ool ed e Tarhued sl xot | A

Wire harness side

A
If

JEFOXIB-00223

CIRCUIT DESCRIPTION
This sensor is mounted in the combination meter. It contains a
magnet which is rotated by the speedometer cable. The reed 4-pulse
switch is turned ON and OFF four times for every revolution of Transax|z —
the speedomster. It is then transmitted to the ECU. The ECU Cable JULLIL
determines the vehicle speed based on the frequency of —
these pulse signals. Cambination
meter
JEFOURZ9-00234
DTC Ne. DTC Detecting condition Trouble area
Ne signal Is Inputted from the spaed sensor to the » Combination meter
PO500/52 ECU for a certain length of time when the fuel cut » Openi wire or shart In vehicle spaed sensor circuil
operation is parformed during deceleration. = Vehicle speed sansor
(2 lrip detection logic) « Engine ECU



http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

www.WorkshopManuals.co.uk gr-131

I 1 | Operation check of speedometer

1, Run the vehicle.
Does the speedometer indicate the vehi-
cle speed corractly?
NOTE:
« If the speedometer indication is nor-
mal, the speedometer system is func-
tioning narmally.

YES

Check of input signal of speed sensor 10
ECU

1 Set the SST (sub-harness) (Refer to
page EF-8.)

2. Check that the voltags between the SST
lerminals &7 znd {2 is within the follow-
ing specified value when the venicle is
moving with the ignition switch turned
ON.

Specified Value:
0 s 4.5t0 5.5 V for pulse signal

¢ NO

(Check the spasdometer circult and combina-
tion meter (including speedomster gear & met-
er cable)

NC

3 | Check of speed sensor (reed switch)

1, Turn OFF the 1G switch

2. Remove the combination meter.

3. Ensure that continuity occurs four times
at the terminals B10 and B11 of the com-
piration meter while the spssdometer
drive shaft completas a twrn.

Specification:
Continuity should eccur four times
per turn of speedometer drive
shaft.

+ YES

Check or replace the enging ECU. (Refer o
page EF-51.)

Speedometar drive shaft

J YES

‘ 4 | Check for open and short in harness and
connector batwzaen the engine ECU and
vehicle spead sensor.
(Reter to page EF-48))

NO
(Fteplace the speed senscr (combination meter).

1 YES

Cheack malfunction that occurs intermittently
and poor contact. (Refer to page EF-51.)

y NO
Repair or replace the harness or connecior. I

JEFI03A00025

Purchased from www.WorkshopManuals.co.uk
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DTC P0500/52 | Vehicle Speed Sensor Malfunction

WIRING DIAGRAM

EFI ECU

(SPD)
a7

_________________ .T‘Z-éa-(-ES--_—‘_—“_-—--——‘---’__-_‘_-I —@

X03 (SPSR)  Combination mater
"""""""""""""""""""" ——Jé AT ECU
=

» H83
0——-{ ABS ECU

Qar

Jic
b 1 = =
8221, 608|020 os vao) | |01 783
i H61|183) X03 | N58|H22 |H20 |H36 | F18 |A10) " |708)
= = Wire harness side
JEFCCR52-00186
CIRCUIT DESCRIPTION
A vehicle speed sensor driven by a microcemputer is used. ATECH 1 4-pulse
Signals driven by the microcomputer in the combination meter or v
are inputted into the EFI ECU, based on the signals from the JULILUL
A/T ECU in the case of automatic transmission vehicles; from ABS ECU ]
ABS ECU in the case of ABS-equipped vehicles; from the ve- or Cambination
hicle speed sensor mounted on the transaxle in the case of Transaxle meter
other vehicles.
The EFI ECU determines the vehicle speed based on the fre- :\\L
quency of these pulse signals. Vehicle speed sensor
JEFDO260-00187
DTC No. DTC Detecting conditian Trouble area
No signal from the speed sensor is inputted into th » Combination meter .
BOSD0/E2 ECU ?qraa cer_‘tainﬁesr?gth of tir;: rdﬁriggki:::cf’ualuééta A Egg”é‘g‘ae or shortin signal line from A/T ECU or
gperation at time of _deceleraucn. « Vehicle spsed sensor
(2tp esiactonlbgie) « Engine ECU or A/T ECU or ABS ECU
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Operation check of speedometer

1, Run the vehicle.
Does the speedometer indicate the vehi-
cle spead properly?
NOTE:
«+ If the speedometer indication is nor-
mal, the speedometer system is func-
tioning properly.

L YES

Check of input signal to EFl ECU

1 Sat the SST (sub-harness) (Refer to
page EF-8.)

2. Check that the voltage bstwsan the SST
terminals 37 and 07 is within the follow-
ing specified value when the vehicle
moves and the igniticn switch is turned
1o the ON position:

Specified Value:
0« 4.5 10 5.5 V for pulse signal

INO

Check of A/T ECU, ABS ECU or vehicle spaed
$ansor circuil, and combinaton maier
(Refer ta sections A/T, BE and BR.)

NO

Check of hamess between EFlI ECU and
combination meter

1 Turn OFF the |G switch. Disconnact the
SST connector at the ECU side.

2. Remove the combination meter.

3. Disconnect the harness from the combi-
naticn meter.

4. Referring to pagas EF-48. check the har-
ness and connector for open wire or
shari: B
« S5T connector 37 - Harness side con-

nactor(X03jcf combination meter
» Harness side connectorZ83)of combi-
nmation meter - Body ground
Are the cheok results for open wire and
short OK?

| ves

Check or replace the enging ECU,
(Refer to page EF-51.)

e = i ]
He2iL2t e 283

e e e e e e ) L P L

YES

Replace the compination matar,

an m

\AAAAN

Kaesnon

Regair or replace the harness or connector.
JEFCO261-00168

A<
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DTC P0505/71 | Idle Control System Malfunction
.|
WIRING DIAGRAM
,[?Evi-:—_—,_acc ACC
i 1 16 1G]
> itz iz
| STy ST
________ 4 LL!
Ao (00X
<3 Stater JIG 3O =4 g
S 2l Q@ rolay€o9% &
a8 coll Q===
R | Fzm=y ‘: L EFIECU Wirs harness side
! i - 1 (11
! . Py & WT)[EDH 82
|« o2 LN I_‘l'
8= % l i D: (RFAN) lsl—b To radiator funirelay
i 1 :
! i Malni 8 1 E 2', (PST) 73T—> To P/S oil prassurs SW
i 1 t 1 A
| 'e'avl_%,___é_: { L (ACSW) 331——- To AIC SW
| ' =
i [ — :?1' RG] Meter (BLW) SQ-I—> To heater blowsr SW
i Fusl r=gr==%r= | start : OEF) L g 7q defogger SW
: pump! . g yo1 = - oW T [(W/MB) 101
! relay '--“'---\[—1 E (HIL)?1 —— To tail lamp SW
E —} UIMB} XUt 1Xu3
-——-F-_‘_— --------------- (ISC)54 1|' ]SC 1
::: 7 I xuzi Valve i
hi % (EN2Z3 1 T ;
1 Fusl LJIC
pump
JEFOOZEZ0162
CIRCUIT DESCRIPTION =
The rotary solenoid type ISC valve s located in front of the in- From —==> To
! . : . - Auxili n PR
take manifold and the intake air bypassing the throttle valve is 3ir cleangr elary 3 Df intake-
directed to the ISC valve through a passage. ' ;Efé"
In this way the intake air volume bypassing the throttle valve is
regulated, controlling the engine speed.
The engine ECU operates only the ISC valve to perform idle-
up and provide feedback for the target idling speed.
JEFOO2E3-00170
DTC Ne. | DTC Detecting condition | Trouble araa
' « Open wire or short in 1ISC valva cirguit
PO505/T1 Qpen wirz or short In ISC valve circuit « |SCvalve
« Engine ECU
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INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester. Because the freeze frame data
records the engine conditions when the malfunction was detected, when troubleshooting the freeze
frame data is useful to determine whether the vehicle was running or stopped, the engine warmed up

or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester:

| 1 | Operation check of ISC valve

1. With tha 1G switch turned OFF, connscl
the DS-21 diagnosis tester to the DLC
ihrough the SST.

SST. 09991-87404-000

2. ‘Warm up the engine fully

3. Turn ON the main switch of the DS-21
diagnaosis tester.

4. With ths engine idling, select the "ISC” in
the “Actuator driving.” Execule the “5 %
open” and "50 % opan”. respectively
Does the sngine speed increase of
decrease in accardance with the change
in the ISC duty ratio (5 %. 50 %)?

| 2 | Check of power supply voltage of ISC valve Chack malfunction thal occurs intermittently
and poor comact. (Refer to page EF-51.)

1. Turn OFF thz main switch of the tester.
Turn OFF the IG switch.

2 Disconnect the connector of the ISC
valve. Wira harnass sids

3 Messure the voltage between the termi-
nals (XU of the wire harnass connector
znd the body ground when the ignition
switch is turnad ta tha ON position.

Specified Valus: Battery voliage

Is the measurad valus the specified val-
ye?

INrk< ANIAI
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|

lyes

Check of input signal of ISC valve

1.

2

After warming up the engine fully, turn
ON the main switch of the DS-21 diagno-
sis lester.

With the engine idling, select the “ISC” in
the "Actuator driving.” Execute the "5 %
apen” and "50 % open’. respectively
Measure the voltage between and

Does the voltage increass or decrease
in accordance with the change in the
ISC duty ratio (5%. 50 %)?

O

Check ihe harness and conngclor belween the
ISC valve and the battery. and main relay for
open wire and shor. (Refer to page EF-48.)

Wire harness side \

[Reference]
Check by oscillascope

Duty ratia: 5 %

P b s Tl s e

Duty ratio: S0 %

D e I I e Rl ]

................. e e et o ]
| v i

When an oscilloscope i§ used. the ISC control
signal becomes the waveiorm as indicated in
the figure abaove

Check of output signal of ISC valve of ECU

1.

2,

. Warm up the ehgine. With the engine

Turn OFF the main swilch of the (ester
Turn OFF the |G swiich
Caonnact the SST betwesr the ECU con-
nectors and the wirg narnsss connec-
tars.

S8T: 09842-97203-000

idiing, select the “ISC" in the "Actuator
driving.* Execute the "5 % cpen” and
“50 % open”, respactively, Mzasure the
voltage between ine SST terminals &
and &3 (ISC - E1).

Does the valtage increase or decrease
in accordance with the change in the
ISC duty ratio (5 %. 50 %)?

Lirircna<en trom \WAW\W-\/

{ vES

I Replace the ISC valve:

S1T10O0D)YIvVIAarntil aAlS C(0) 11K
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y YES

Check of harness between ISC valve and
ECU

1. Turn OFF the main switch of the tester.
Turn OFF the |G switch,
2 Disconnect the SST cannector at the
ECU side
3. Referring to page EF-48, chack the har-
ness and conneactor for open wire or
short.
« ISC valve connectar XU - SST term-
nal 3 (ISC)
« ISC valve connector QU2 - SST tarmi-
nal & (E1)
Are the chieck results for open wire and
short OK?

NO

Check or replace the engine ECU. (Refer to
page EF-51.)

(:) Wire harness side

= \

s YES

Check malfunction that occurs intérmittent-
ly and poar contact. (Refer to page EF-51.)

When not using DS-21 diagnosis tester:

B

Operation check of ISC valve

Ensure that the engine ravolution speed is
high during the cold period. Also, ensure
that the enging revolution speed drops as
tne engine warms up and that the idle
spead is maintained.

Arg the check results OK?

OO0 Trom w\

| no
Repair or replace the harness or connector.

JEFDO2640C1T

Tachomelar
terminal

coooceooogd

vVvvorksnonmwvianltile~
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NO
2 | Check of power supply voitage of ISC valve

1. Turn OFF the IG switch,

2. Disconnect the connectar of the ISC
valve.

3. Measure the voltage between the tarmi-
rials(XU3 of the wire harness connector
and the body ground when the ignition
switch is wrned to the ON positian.

Specified Value: Baltery voltage

Is the measured value the specified val-
us?

| ves

Chack malfunction that occurs intermittently
and poor contact. (Refer to page EF-51.)

Wire harness side ==
& 9

\YES
| 3 | Check of input signal of ISC vaive

1, Warming up the engine fully.

2. Witn the engine idling (with the ISC
valve connector disconnecied), meas-
ure the voltage between XU) and XU2
al the harness conneclor side.

Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

o

Check the harness and connactor between (he
ISC valve and the battery. and main relay for
open wire and short. (Rafer to page EF-48.)

[Reference]
Check by oscilloscope

ldling condition
(Electrical load *OFF")  (Electrical load "ON"

O L o Ll Rt e T R T TR R iy el Bl |

—

When an oscilloscope Is used. the ISC contral
signal becomes the waveform as indicated in
the figure abové (The duty ratio cannot be
specified.)
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|

+NO

Check of output signal of 1ISC valve of ECU

1. Turn OFF the IG switch.
2 Connect the S8T between the ECU con-
nectors and the wire harnass connec-

tors.
SST: 09842-87203-000

3, Warm up the engine. With the engine
idling (with the ISC valve connector dis-
connectad). measure the voltage bal-
ween the SST tarminals 5 and 23 (ISC -
E1).

Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

Are the chack results OK?

l YES
Iaplace the ISC valve. J

YES

Check of harness between ISC valve and
ECU

1. Turn OFF tha |G switch

2. Disconnact the SST connscior at ihe
ECU side.

3. Referring to page EF-63, check the har-
ness and connector for open wire or
short.

« ISC valve connectorXUJ - SST termi-
nal 34 (ISC)

e ISC valve connectorXU2 - SST termi-
nal & (E1)

Arz he check results for open wirg and

shart OK?

NO

Check or replace the engine ECU. (Refer to
page EF-51))

Wire harnass side

s YES
Check malfunction tha!l occurs intermitient-
ly and poar contact. (Refer to page EF-51.) |

agyaly 1 \WW\W

| no
Repair or replacs the harness or conneclor.

JEFOG265-00172

SNOoONDWVIANILIA s C
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DTC P1105/32 | malfunction

Barometric Pressure Sensor Circuit

WIRING DIAGRAM/CIRCUIT DESCRIPTION

An atmospheric sensor of the same construction as that of the MAP sensor is mounted in the ECU.
Therefore, the wiring diagram for the atmospheric sensor is omitted here.

DTC No. | DTC Detacting condition

Trouble area

When the fellowing conditions 1 and 2 are met for 2
ceriain length of time:
1. The AD conversion value of atmospheric sensor
P1105/32 is less than 1.6V
2. The AD convearsion value of atmospheric sensor
is 4.7 Vor mora,

« Engine ECU

INSPECTION PROCEDURE

NOTE:

JEFD0266-00000

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester:

l 1 | RHe-confirmation of DTC

1. With the 1G switch turned OFF, connecl
the DS-21 diagnosis tester to the DLC
through the SST.

SST: 09991-87404-000

2. Turn ON the 1G switch, and turn ON the
main switch of the tester. Erase the
DTC.

(As for the operation, follow the instruc-
tion manual of the DS-21 diagnosis
tester.)

3. Turn OFF the main swiich of the laster,
Turn OFF the |G switch.

4 Turn ON the IG switch. Turn ON the
main switch of the tester

5. Check the DTC.

Is P1105 indicated?

YES

[Replace the ECU.

o

Check or replace the ECU. (Refer lo page
EF-51.)

JEFOO2GT-00173
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When not using DS-21 diagnosis tester:

[ 1

Re-confirmation of DTC

1. With the 1G switch turned OFF, connect
the DS-21 diagnosis tester to the DLC
through the SST.

SST: 09981-87404-000

2. Connect the terminal T and the earth ter-
minal of the SST connsotor with a jump
wire,

SST: 09991-87403-000

3. Remova the EF fuse. Erass the DTC
(As for the erasing method, refer o
page EF-58.)

. Set the EF| fuse to the original position.

. Turn ON the IG switeh.

. Chack the DTC. (Read aut the flashing
pattarn of the MIL.)

Is “32" indicated?

oy tn &~

YES

Replace the ECU. J

} \A/\A/\N \WNV/oOore<cnono

o

Check or replace the ECU, (Refer 1o page

EF-51.)

11111 O

JEFD0258-00172
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DTC P1130/29 | A/F Adjuster Circuit Malfunction
WIRING DIAGRAM
EFl ECU
(VCO) (OX3) (E21) (ACEV)
g2 73 28 72
#YS| #YT| #YU
R L
Wire harmess side
JEFCO34100235
CIRCUIT DESCRIPTION Higher
The variable resistor is mounted at the left side of the engine ‘
compartment at the body side. l
This is a variable resister to adjust the air-to-fuel ratio while the Output
engine is idling (after the engine has warmed up). The idle voltage
CO value is adjusted to the specified value by rotating the l
rotor. et
The letters "R" and “L" are embossed at the root of the con- Rotor fotating range
nector. -
(L=an side) L +—— R (Rich side)
JEFDORL2-00237
DTC No. DTC Detecting cendition Trouble area
Condition (1) of (2) continues with more than a certain length of time| « Open wire or short in AJF adjuster circuil
P1130/29 1.0X3<0.2V » AJF adjuster
2.0X32z48V  Engine ECU
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INSPECTION PROCEDURE

NOTE:

If DTC P1530/44 (A/C Evaporator Temp. Sensor M
Malfunction) are output simultaneously,
Read freeze frame data using DS-21 diagnosis teste

frame data records the engine condition when the ma
useful for determining whether the vehicle was running or stopped, th

air-fuel ratio lean or rich, etc. at the time of the malfunction.

Check of input voltage of A/F adjuster to
ECU

1) Set the SST (sub-harness)
{Refer to page EF-8.)

2} Turn ON the IG switeh.

3) Turn the rotor clockwiss and counter-
clockwise. Check to ses if the voltage
measurad betwean the SST conneclors
71 and 2 (0OX3 - E21) varies

Specified Value: 0.2 V or more, but
less than 4.8 V

Are the check results OK?

alfunction), P1130/29 (A/F Adjuster Circuit
E21 (Sensor Ground) may be open.

r or OBD 1 generic scan tool. Because freeze
lfunction is detected, when troubleshooting it is
e engine warmed up or not, the

LNO

Check of harness between EF| ECU and
ignitor unit

1) Ensure thal the voltage betwsen the
SST terminals & (VCO) and & (E21)is
within the specifiad value whan the igni-
tion switeh is turned to the ON paosition.

Specified value: 4.5-55V

Are the check resulis OK?

YES

Check maliunztion that ocours intermittently or
poor contact. (Refer to page EF-51))

JEFOCEA3-00238
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YES NO
3 | Unit check of A/F adjuster Check and replacement of ECU (Refer to

page EF-51.)
1) Turn off the ignition switch.
2) Disconnect the connector of the AfF

adjuster.
3) Check the resislance between the termi-
nals below.
Specified Value:
Terminal Resistance kQ
#YS- #YU 5+ 15 (25°C)

The resistance should increase in
#YT - #YU | proporiion 10 the turning of the rotor
in & direction from L to R.

YES 1 NO

Check of harness between A/F adjuster and
ECU

1) Turn OFF the IG switch

2) Disconnect the SST terminals from the
EFI ECU.

3) Referring to page EF-48, check the har-
ness and connector for open wirg or
shorl, as follows:

« Connector of AJF adjuster @Y%) al har-
ness side - SST connector &2

» Connector of AfF adjuster &Y at har-
ness side - SST connactor @3

» Connector of A/F adjuster @YD at har-
ness side - SST connector &

Are the check results for open wire and

short OK?

YES NO

Check malfunction that occurs intermittent- Repair or replace the harness or connector. —]
ly or poer contact. (Refer to page EF=51.)

JEFD0344-00230


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-145

DTC P1300/36 | lon System Malfunction

WIRING DIAGRAM

~1GSW__4c ACC
k 11G No. 1 1G1
e ~11G No 2 1GZ
! ot ST ST
w
<=
5cg
EFI ECU = IGCOIL  Spark
¥B1 B2 Q"mé” o PV
E—— G] C1 - i -OE
(1G1) B0 —0 S1 - T o
(1G2) 59—t Jf s2 O e =
(ICMB) 140t 22222220 1O miy
~dee (IG3) 58 4—2—===—— "‘“;Is:; J‘l,ﬁ,,_...k
(1G4) 57 ¢t 414%3;‘_- Ea o]
G2 el . ..E
Il
(E01) 82
(E1)23
o 7 (+B1) 43¢
336 (+82)E)
#1
]
Fuel To injector 0
pump

|G COIL wire harrnigss side

i —1
EEEREER), (eEeYY) G2 161 ACC
N/
Igniter unit wire hamess side Igniter unit wire harness side w0 wor | o]
(ECU side) (IG coil side) o12 | Mot
r\
AM 8T

IG switch wire harness sids

JEFOO268-00175
CIRCUIT DESCRIPTION ‘
This system detects any misfire of the engine by using an ion current which has the same waveforms as
those of the combustion pressure. When any misfire takes place, no ion current is produced. Therefore, if
the input voltage at the ECU side is below & certain value, it is judged that a misfire took place. Since the
detected ion current is very weak, it is amplified in the ignitor unit. In addition, a vibration waveform ap-
pears in the ion current waveform when knocking takes place. Hence, knocking control is also performed
by dstecting vibration waveforms. This applies only to vehicles mounted with Type K3 engine with EU spec-
ifications.
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EF-146

Trouble area

during engine cranking or gngina running.

DTC No. DTC Detecting condition
« Open wire or snort in lon system circuit
; oy - « Ignitor unit
£1300/38 No lon current signal is inputted 1o the engine ECU | Ignition coil (All cylinders)

« Spark plug (All cylinders)
« Engine ECU

INSPECTION PROCEDURE

NOTE:

JEFCOZT0-D0000

« Read the freeze frame data, using the DS-21 diagnosis tester. Because the freeze frame data
records the engine conditions when the malfunction was detected, when troubleshooting the freeze
trame data is useful to determine whether the vehicle was running or stopped, the engine warmed up
or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

» This diagnostic chart is based on the premise that the engine is being cranked under normal condi-
tions. If the engine does no crank, proceed to the matrix table for troubleshooting according to mal
functioning phenomena on page EF-47.

« When P1300/36 (ion system malfunction) is outputted, both PO300/17 (random/multiple cylinder mis-

fire detected) and P0301/17 - P0304/17 (cylinders 1 to 4 misfire detected) may be outputted simulta-

neously.

| 1 | Spark check

i
o
3

w e

Remove the fuel pump relay from tha
relay block

Remove the IG coils and spark plugs
(gl cylinders #1, 2, 3 and 4)

Install the spark plug to the |G cail. con-
nect the IG coil connector to the |G coil.

. Ground the spark plug:
. Crank the engine. at this time, check to

seg if each spark plug sparks.

WARNING:

« Sparks will take place. Care must be
exercised to the surrounding combusti-

= R
5 =] 75

ble objects.

Mo spark takes placs in all
cylinders.

No spark takes place in some
cylinders.

Sparks take place in all

cylinders.

| 2 | Unit check of spark plug

(Refar 1o page EF-185.)
Are the unit check results OK?

Perform the unit check of the
spark plug for the cylinders
where no spark takes placs.
{Refer to page EF-185.)

Are the unit check rasults OK?

7:‘;0 to Step 5.
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EF-147

| YES

Check of power supply voltage of IG coil

1. Witk the G switch wrned OFF, discon-
nect the connector of the IG coil of each
cylinder.

2. With the IG switch turned ON. measure
1he voltage between the body earth and
gach of the harness-side coenneclors
(N03 N531N52 and B3 of each IG coil.

Specified Value: Batlery voltage

re the check resulls OK?

¢ NO
Replace the spark plug. Perform the spark
check again.
No spark takes place. - Go to Step 3,
Sparks take place. -~ Goto Step 5.
CAUTION:

« Never use spark plugs other than those des-
ignated.

A

IG coir\

wirg harngss sige

il

NO

Check of power supply voltage of IG coil

Check the harness, connectarand fuse for
open wire and short by referring to page
EF-48,
1. Turn OFF 1he |G switch.
2. Disconnect the connectors at the ECU
side of the 1G switch and ignitar unit.
» Batwaen |G switch and ignitor unit ter-
minal(B3)
« Between G swilch and each of (NO5)
N53 (N54)and(NEFof each IG colil.
Are the chack results for apen wire and
short OK?

lYES

| Goto Step 5

M3 Nb‘i REY R

O12|MDN

IG switch wire
harness side  |nos) 1G coil

wire harness sids

YES

[Replace the |G switch.

NO

Repairar replace the harness or connactar, Or

replace the fuse.
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EF-148

| 5

Check of ignition signal and ion signal

Check that the ignition signal and lon sign-
al are outputted from the ECU and input-
ted by using an oscilloscope.

1.

2

With the IG switch turned OFF, perfarm
the restoration.
Set the SST (sub-harness). (Refer to
page EF-8.)

SST: 09842-97203-000

_Warm up the enging. (only when the

engine can start)

. With the engine idling ar cranking, con-

nect the probe @ of the oscilloscope 1o
the S8T terminal B2, the probe @ 1o
sach of the SST terminals €. &, 8 and
52, respectively. Check the ignition sign-
al for all cylinders.
Specification:
Pulse waveforms should be con-
firmed.

_ As has been done in Step 4), cennect

tne probes @ and @ of the oscilloscope
to the SST terminals & (ICMB) and @
(IE). respectively, and check the ion
signal.
Specification:

Wavetorms as shown in the right

figure should be observed without

any waveform missing.

Are the ignition signal and ion signal
observec?

(4) Ignition signal
wave form

{5) lon signal wave iorm

] | T

[\

F 1r

Indication for one cylindsr  Indication for all cylinders

The circult is normal when signal

waveforms shown above ars observed

r

When sparks lake place and
the ignition signal waveform is
observed, is the ion signal wave-
form observed?

When no spark takes place and

the ignition signal wavetorm is
observad, and no ion signal
waveform is observed:

When no spark takes place and
no ignition signal waveform is
observed, and no ion signal
wavelorm is observed:

[ Go to Step 10

NO

+ YES

Check of hamess between ECU
and ignitor unit

1. Turn OFF IG switch,

2 Disconnact the SST connactar
of the EFI ECU,

3. Disconnect the ECU sice con-
nector of the ignitor unit.

4. Referring toc page EF-63,
check the harness and con-
nector for open wire or short.
«8ST terminal @ - Harness

side (70) tarminal of ignitor
unit
Are the check results for open
wirg and short OK?

Check malfunction that occurs
intermittently and poor comtact.
(Refer to page EF-51.)

l

o B

Chack or reglate the ECU. (Ref-
er to page EF-51.)
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EF-149

YES ' NO

Check of harness between ignitor unit and [ Repair or replace the harness or connector J
IG cail

Referring to page EF-4B, check e har-

ness-and connector for open wire or shori.

1. Disconnect the IG coil side connectar of
thie ignitor unit.

5 Disconnect the conneclor of each IG

coil:

« Between harness side terminal (JC)of \gritor unit
ignitor unit - Harngss side t2rminals Wive FArRELE Sk
(BED, (89, (2 and (5 of sach G
cail

Are the check resulls for open wire and

short OK? \_/ IG coil
wire harnass side

¢ YES l NO
re [ Unit check of ignitor unit (Hepatr or replace the harness or connecior. J

(Refar to pags EF-188.)
Are tha check results OK?

YES NO
|?l Check of earth circuit of ignitor unit Replaca the ignitor unit. |

1. Measure the continuity bstwesn the
engine earth and each of harness side
terminals@G1andG2of the ignitor unit.

Specitied Value: Continuity exists.

Are the check resulls OK?

lgnitor unit \

wire harnass side

Enginz sarth

YES y NO
Replace the |G coil. (All cylinders) J | Repair or replace the harness or conneclor.
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EF-150

Check of harness between ignitar unit and
IG coil

Referring to page EF-48. check the har-
ness and connector for open wire or short.
1. Turn OFF the |G swilch,
2. Disgconnect each IG cell and the IG call L
side connector of the ignitor unit. gnner v ]
« Between harness side terminals (07 wire harness side
(54 ([N63 and M8 of each |G coil and
narness side terminals(C3) €2, C3 and
€3)of ignitor unit = IG call .
Are the chack results for open wire and wirg harnass sids
shart OK?

10

R YES 1 NO

Check of hamess between EFI ECU and [T-'{epair or replace the hamess or connector.
ignitor unit

Refarring to page EF-48, check the har-

ness and connector for open wire or short.

1. Disconnect the SST connector from the
EF| ECU.

2 Disconnect the ECU side connector of
the ignitor unit.

11

Harness side terminais 51, 62 &3 Ignitor unit
and (70 of ignitor unit - SST connector wire harness sids
terminals 8, &, 8, & and 1@
Are the check results for open wire and
short OK? =i
leaucceee)
YES ¢ NO
Goto Siep 7. Repair ar replace the harness or connector

JEFDOZTA-00176
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EF-151

I
l

DTC P1346/75

VVT Sensor (Camshaft Position Sensor)
Circuit Range/Performance Problem

WIRING DIAGRAM

Cam angle ssnsor
wire harness side

EFl ECU
AM S
60A S (AT) (STA)  (E1) (N1+)  (N1=9) (N2+)  (N2-)
= [ 11 68 23 21 51 22 52
; N |-
= =
g g = = =i ' i
— BATT S 4 i [— :
| = JiC i E -: E
g |5 25 ' | : :
Body L 1B | s i : : |
gamth = Engine g = ! i : |
zarth d L= ) | i i
] 1 1
_ XAQ  |XAR NeE  LN74
N2+ N2- . 5

Crank angls sensor Cam angle ssnsor

CIRCUIT DESCRIPTION

The camshaft angle sensor (N2 signal) consists of a signal rotor and a pickup coil.
The N2+ signal rotor has three timing pins on its outer disk surface and is integrated with the intake
camshaft. The detection of the actual camshaft paosition and the discrimination of cylinders are carried out
by these three timing pins (360-180-180° CA).

JEFOORT 24017

DTC No DTC Detecting condition Trouble arsa
: ; Mechanical system malfunction (Skipping lesth of
Deviation in cranksnaft angle sensor signal and S, :
P1346/75 ; : timing chain. chain stretched)
tam angle sansor signal (2 trip detection legie) « Engine ECU
JEFD02T3-00000
INSPECTION PROCEDURE
NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD I generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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| 1

Check of valve timing

Check the timing belt for looseness and
missing teath. (For details. refer 1o EM sec-
tion.)

1. Set the No. 1 eylinder o the top dead
center under compression siroke by
turning the crankshaft in the normal
direction.

(Align the punch mark of the camshaft
timing pulley with the mating mark of the
camshaft bearing c&p.)

2. Check that the punch mark of the crank-
shafl timing pulley is aligned with the
mating mark of the oil pump as shown in
the rignt illustration. (b}

3. Ensure that the applying load at the time
when the timing belt is pushed 5 mm Is
within the specified value. (c)

Specified Value:
19.6-29.4 N (2.0 - 3.0 kgf)

Ares the check rasults OK?

NOTE:

« If the crankshaft was turned in the
reverse direction, redo the check.

(a)

Q
ﬁ}? mmor Iess\\
N\~

| YES

NO

Check or replacs the engine ECU.
(Refer to page EF-51.)

Adjustment of valve timing

(Adjustment or replacement of timing belt or
tensianer)

For details, refer to EM section.

JEFOG2T400TR

Purchased from-www.WorkshopManuals.co.uk


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-153

DTC P1349/73 | VVT System Malfunction

WIRING DIAGRAM

EFI ECU

(OCV+) (OCV-)
28 61

—_—
P
—

8

AL

Wire harness side
Oil contral valve

SEFO02TS001TS

CIRCUIT DESCRIPTION

The DVVT system controls the intake valve timing to a proper timing in response to the driving conditions.
The engine ECU contrals the OCV (Qil Control Valve) to make the intake valve timing proper. The oil pres-
sure controlled by the OCV is supplied to the DVVT controller, and then, the DVVT controller changes the
relative position between the camshaft and the crankshaft.

DTC No DTC Detecting condition | Troubla area

Condition {8) or (b) continuas after the engine has
warmead up and when {he engine speed is 400 {0

« Valve timing

4000 rpm. i " « Oil contral valve
P1349/73 (a) l’:.‘&’: tﬁmﬁg does not change from the current « DVVT controller assembly
: « Engine ECU

(8) Current valve timing is fixed.
(2 trip detection/logic)

JEFCO2TEO0000

INSPECTION PROCEDURE

NOTE:
« Read the freeze frame data, using the DS-21 diagnosis tester or OBD Il generic scan tool. Because

the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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Check of valve timing

Check the timing chain jor looseness and
missing teath. (For details, refer to EM sec-
tion.)

1. Sat the No. 1 cylinder to the top dead
center under compression stroke by
turning the crankshaft in the normal
direction. (a)

(Align the groove of the crankshaft pul-
ley with the timing mark of the timing
chaln cover as shown in the illustration.)

2. Check that the point marks of the cam-
shaft timing sprockets are In straight
ling on the timing chain cover surface
as shown in the lllustration. (b)

3, Check of protruding amount of chain
tensioner ()

Specified Value:
Not to exceed 19.5 mm

4. Check of chain tensioner arm and chain
gulde for wear
Specified Value:
The thickness of arm and guide
should be 0.5 mm or more.

Are the chack rasults OK?

(a)

=\

O 3 C. - 1
ﬁmm or |ess\ ~
. o %

¢ YES

NO

Operation check of oil control valve (OCV)

1. Set the SST (sub-narness). (Refer to
pags EF-8.)
2. Startthe engine. Warm it up fully.
3. Disconnect the OCV conngctor.
4. Apply the baltery voltage between the
terminals of the OCV connector.
5. Check the gngine idling condition.
Specification:
Rough idling or engins stall
should take place.

Are ihe check results OK?

NOTE:

» Be careful not to mistake the polarity,

« Pay attention not to make shor during
operalion.

« The energizing time should be limited
to within one minute.

Repair and agjusimant of valve timing

(Repair or replaca the liming chain or tension-
er. arm. guide, etc.)

For detalls, refer to EM ssction:

@side @ side.

cannector

|

Purchased from www.WorkshopManuals.co.uk
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YES

Check of output voltage of ECU

1. With the IG switch turned ON (the
engine stopped). measure the voltage
betwesn the SST connector terminals &
(OCV+) and &) (OCV-).

Specified Value: 4.0V or less

ls the measured valug the specified val-
ua?

NO

[ Goto Step &

[Reference]

Check by oscilloscope

1, Warm up the engine completely.
Keep the engineidling,

2. Connect the @ and © probes of
the oscilloscope to the SST con-
fiactar terminals 28 and 81, respec-
tively.

3. If the waveform shown in the right
figure is observed, the OCV cirouit
is functioning normally

GND [+
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YES

Check of harmess between OCV and ECU

1. Turn OFF the |G switch,

2. Disconnect the SST connector from the
ECU.

3. Referring to page EF-48, check the har-
ness and connector for open wire or
shori.

« Harness side connectorXAN of valve -
SST connectar & (OCV+

« Harngss side connaclol ot valve -
SST connector B (OCY-)

Arg the check results for open wire and

short OK?

NO

Check or replace the enging ECU.
(Refer o page EF-51)

Wire narnsss side

L YES

Check malfunction that accurs intermittent-

| ly and poor contact. {Refer 1o page EF-51.)

Unit check of OCV

(Refer to page EF-185.)

NO

Repair or replace the harmass or connactor.

y YES

Unit check of DVVT controller

(Refer ta Saction EM.)
Are the unit check results OK?

y NO

(Replace the OCV and go to Sit2p €.

s YES

Chegck of oil passage (including OCV)

(Refer to section EM.)
Specification:
There should be no restricted pas-
sage nor oil leakage.

Are lne check results OK?

!

NO

Replace the intake camshaft,
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EF-157

YES l NO

Checking whether DTC 1349/73 is Repair the faulty parts of the il passage.
memorized or not

1. Restore to the original state.
2. With the IG switch turned QFF, connect
the SST.
S8T: 09991-87404-000

Erase the DTC (Refer to page EF-58.)

. Perform tne simulation test.
Chack to ses if DTC 1348/73 is dis-
played."'
Is DTC 1349/73 displayed?

oo W

v NO ¥ YES

Tha VT system is functioning properly.™ J Check or replace the ECU
(Refer 1o page EF-51.)

“1: In the case of vehicles with EU specifications, confirmation can be made by one-trip by using the
“Continuous monitoring results” function of the CARB mode.
On vehicles other than those with EU specifications, conduct the simulation test twice. At this time, turn
OFF the |G switch after the first test. (2 trip)

2. DTCs P1349/73 are also outputted after foreign objects in the engine oil have been caught in some parts
of the system, and the system returns to the normal state in a short time. As the engine ECU contraols so
that the foreign objects are ejected, there is no problem about the VVT, There is also no problem since

the oil filter will get the foreign objects in the engine oil.
JEFR2TTOCED

IDINET can frrom www WorkehonMantiate co 11k
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EF-158

DTC

P1510/54

WIRING DIAGRAM

_IGSW_ | ACC
__:__O/C'—'_IAI.':‘C o, 1 1G1
' ‘E,—_T_I_G ho. 2 a2
: o iST . ST
-------- 2 MO ™
=< e
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<25 =
e e ~
'“{F’"‘""B@ ........ |
! : | b 17 0Am
: ' P! LTy, 82 —1
- ! N ': Al E (EOn) =
' 88 ! { |
sy 1
' L,d_T’ AT c=g==-g-1 : Di Y f IG2 1G1 ACC
i 'Sxalrteri } % L 21 i { ‘ar;sn sl
talay =y ] L !
E X - L T ' orzmon
! vl Yrearal || L] Meter EFI ECU ;N
N N'HE'"_J Meter AM ST
IG switeh
v Jic wire harness side
glwom (A, L, L
BS wlff 4 68 (STA)
e BNDR1 (M/T)
e . 7
= | -
T Starter { ) «};L—_ 15| MOT|M14
. AT ECU Relay block
wire harness side
JERG2A1-001E3
CIRCUIT DESCRIPTION

When the engine is being cranked, the intake air flow is slow, so fuel vaporization is poor, A rich mixture is
therefore necessary in order to achieve good startability. While the engine is being cranked, the batterv

positive voltage is applied to the terminal STA of the engine ECU. The starter

signal is mainly used to

crease the fuel injection volume for the starting injection control and after-start injection control.

DTC No DTC Detecting condition Trouble area
P1510/54 Open wire or short in starier signal circuit « Open wire or short in starter signal circuit
(2 trip detection logic) « Engine ECU

INSPECTION PROCEDURE

NOTE:

« This diagnostic chart i

tions. If the engine does not crank, proceed to the matrix table for troubleshooting
functioning phenomena on page EF-47.

SEFS0282-00C00

s based on the premise that the engine is being cranked under normal condi-

according to mal-
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Check of ECU input signal STA

1.

2 Measure the voltage between the SST

Set the SST (sub-harness), (Refer o
page EF-8)

connectors &8 and 8 (STA - EQ1) under
the following conditions.

Condition |Specified value

Engine being cranked 6-10V

Aftar engine has startiad oRY

ls the measurad value the specified val-

ua?

1NO

Check of harnesses between IG switch and
ECU (M/T vehicles) and between relay
block and ECU (A/T vehicles)

1.
2

g

. MIT vehicles:

Turn OFF the |G switch

Disconneci the connector of the IG
switch.

Disconnect the SST connector at ECU
side.

Connector{M03 at IG switch side - Con-
neclar 68 (STA) at ECL side

AJT vehicies:

Connector (M12 at relay block side -
Connector &2 (STA) at ECU side

Are the check results for open wire and

short (according to page EF-48) OK? B

|

v YES

Chack malfunction that occurs intermitiently
and poor contact, (Refer to page EF-51.)

MT AT

YES

Check or replace the engine ECU. (Refer
o page EF-51.)

y NO
| Repair of repiace the harness or connector,

JEFDO283-50184
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EF-160

DTC P1520/51 | Switch Signal Circuit Malfunction
WIRING DIAGRAM
ACC
1G1
Gz
ST
MAIN
5 —
a-, gﬁ = §-§ | Tecslovelres ]
=] \ Tostarter Linear throtlle sensor —¢e Ng@  ACSW
i i relay coil  wirs harness side 3 ‘;gg narness
E I Neutral start SW
! | wire harness side EFI ECU
\ il A
:. ! Neutral P|
: < i start H 5
' 28 | switch N = S
1 - ' 5
7EL AT = g &
i I =i g
! ' (T -
: ' = is Resister
i ) = —= : ------
:. | HEoaR==n o, |
.-“:‘:- SNESPE P  |
= (BLW) 397— - ]
= aae e =
E i 1 XS89 16 (VC) _3 IIS|; m
i Linear | S ez S W S
throttle 44 (VTH) B s & 126
Sensor ! (ACSW) 38 ‘'H M L ] 133
—— : )XT1 17(E2} L!f.—..__%_un @0
: : sE———prea | 1
JEFDO284-00165
CIRCUIT DESCRIPTION

This is used as the normal state judging code for the switch system. While the terminal T is "ON", if the idle
switch becomes “OFF” or the air conditionsr becomes “ON", or the shift lever is placed in [B], (2], [L], or [R]
range, the DTC is outputted. However, the DTC is diagnosed only when the terminal T is "ON". No memc

rization is made.

DTC No. DTC Detecting condition Trouble area
« Open wirs or short in A/C switch circuit
. ) « A/C switch
f@i’:;ﬁ;ﬁ“ﬁ:sﬁa;?d & elpwpraim: « Open wire or short in linear throttle sensor circuit
P1520/51 - B o did Tl « Lingar throttle sensor
2. [s?gz;lss“:\: |rfchh %pr air conditioner “ON" or neutral | | Open wire or short in neutral start switch circuit
« Neutral start switch
« Enging ECU
NOTE:

« When the idle switch becomes “OFF" with the terminal T being “ON", you can check to see if the IDL
system of the linear throttle sensor is functioning properly by examining the DTC output.

« With the engine idling, and the terminal T being “ON", when the A/C and heater blower switch are
switched on (air conditioner “ON"), you can check to see if the air conditioner switch system is func-
tioning properly by examining the DTC output.

e With the terminal T being “ON", when the shift lever is placed in [0], [2], [L], or [R] range, you can
check to see if the neutral start switch system is functioning properly by examining the DTC output.

JEF0D285-00L
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EF-161

INSPECTION PROCEDURE

NOTE:
« |f DTC P0110/43 (Intake Air Temp. Circuit Malfunction), P0115/42 (Engine Coolant Temp. Circuii

Maltunction), P0120/41 (Throttle/Pedal Position Sensor/Switch “A”" Malfunction) are outputted simul-
taneously, E2 (Sensor Ground) may be open.

When using DS-21 diagnosis tester:

Check of input signal by A/C switch and idle
switch to ECU

{. Turn OFF the IG swilch. Connect the
DS-21 diagnosis lester to the DLC
through the SST.

SST: 09991-87404-000

1

2 Turn ON the IG switch. Turn ON the
main swilch of the tester, Check the
signals of the A/C switch and idle
switch.

(As for the operation, rafer to the instruc-
tion manual of the DS-21 diagnosis

lester.)
) AJC signal
AIC switch indication
OFF OFF
ON ON
IDL signal
Throttle valve indication
Fully closed ON
Fully opened OFF
Are the check results OK?
NO YES
Check of harnesses between A/C switch Check malfunction thatl occurs intermittently
2 | and ECU and between linear throftle sensor and poor contact. (Refer to page EF-51.)

and ECU

1. Turn OFF the main swiich of the tester.
Turn OFF the |G switch.

2. Set the SST (sub-harness). (Refer to
page EF-8.)
Do not connect the SST connector to
the ECU.

3. Referring 1o page EF-48, check the har- Linear throttle
ness and connector fer open wire or sensor wire
short. harness side

« A/C svitch
L KCa | Rv2 | K

Switch side connector(&89)- ECU side
connector 3@ (ACSW)

« Linear throllle serisor AJC SW wire harness side
Sansor side connector (XT1) - ECU
side connector @ (E2)
Sensor side connector XTO) - ECU
side connector @ (VTH)
Sensor side connector (X389 - ECU
side connector @8 (VC)

Are the check resulls for open wire and
short OK?
|
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YES

Unit check of A/C switch and liner throttle

SENsor

(Refer to page EF-186.)
Are the unit check results OK?

NO
| Repair or replace the harness or connector

YES

Check or replace the engine ECU.
(Rafer to page EF-31.)

When not using DS-21 diagnosis tester:

[ 1

Check of ECU input signal

1. Set the 8ST (sub-harness). (Refer to
page EF-8:)

2. With the IG switch turned ON, measure
the voltage between SST & and (7 (VC
and E2), between @ and 12 (VTH and
E2). between & and 2 (ACSW and ET),
and between 1) and 23 (A/T and E1)

Specified Value:

« (6 and (17 (VC and E2):
45-55V

» 4% and 17 (VTH and E2):

When throttle lever is changed

from full close state to full open

state, voltage should increase
_proportionally from 0 to 4.8 V.

« 38 and 23 (ACSW and E1}):
Battery voltage (when A/C
switch is ON)

0 - 0.5 V (When A/C switch is
OFF)

« 11 and & (A/T and E1):

0- 0.5V (P orN range)
Around 10 V (other than rang-
es above)

I

Al

l NO
rﬂepla:e the AJC switch or liner throttle sensor

JEFO0286-001845
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+NO

vy YES

Check of harness between neutral star
switch and ECU

Chack malfunction that occurs intermittently
and poor-contact. (Refer 1o page EF-51.)

(As for the A/C switch and linsar throttie
sensor system, go to Step [Z on previous
page.)

1 Turn OFF the IG switch. Disconnect the
SST connector from the ECU.

2 Referring to page EF—48, check the har-
ness and connector for open wire of
shott.

« Switch sids connector(HEB (P range) -
ECU 0 (A/T)

« Switch side connector HES)(N range) -
ECU 1D (AM)

Are the chack results for open wire and

shart OK?

YES

y NO

Unit check of neutral start switch

Repalr or replace the harness or CONNECIOT.

(Rafer to page EF-186.)
Are the unit check rasuits OK?

| YES

NO

Chizck or replace the enging ECU
(Refar to page EF-51,)

Replace the nautral stant switch.

JEFOD2BT-00187
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EF-164

DTC P1530/44

A/C Evaporator Temp. Sensor Malfunction

WIRING DIAGRAM

EFI ECU

7 (+B1)

I—i 36 (+B2)

13 (FAN1)

Radialor fan
e S e ——"—)

(ACEV) 72¢
5 12 (MGC)

Evaporalor
tlemperalure
Sensoy

(E21) 29ﬁ

(BLW) 39

Blower motor
L — |

ACC
1G]
152
ST
MAIN
x
o
(3] (=
<§2 <SE
o2 gonh@
~¢{8 NJE A
L35
(6]

kx4

Wire harness sides

—

= oiam )
————

(ACSW) 38 ¢

Dual

pressure

Voo b

Radiator lan motor
Magnel

==l

Condenser lan molor

i
— 1

CIRCUIT DESCRIPTION

This circuit, located at the rear of the evaporator of the air
conditioner unit, detects the temperature of the air passing
through the evaporator. A thermistor is incorporated in the
sensor. This thermistor has such characteristics that its resis-
tance decreases as the temperature rises, while the resis-
tance increases as the temperature drops. When the tempera-
ture becomes about 0°C, the thermistor disengages the mag-
net clutch through the MGC relay, thus preventing frosting.

JEF0O288-00168

Resislance [kQ]

i

N

0

1

!

=10

0

10

20

AJC avaporator temperature [°C]

JEFCO289-00" B
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DTC No | DTC Detecting condition Trouble area
« Open wire or short in avaporatar temp. circuit
P1530/44 Open wirg or short in evaporator temperature circuit | « Evaporalor temperalure sensaor

« Engine ECU

INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

| 1 | Check of ECU output voltage

1. Set the SST (sub-harness). (Refer 1o
page EF-8,)

2. With the |G switch turnad "ON", maas-
ure the voltage betwsen the SST con-
nector 72 (ACEV) anid 28 (E21).

Specified Value:
01 - 48 V (Varies, depending
upon the temperature.)
(Reference: 1.8-2.9V al 20°C)

Are the check results OK?

NO

Check of harness between evaporataor tem-
perature sensor and ECUJ

1. With tha IG switeh turnad OFF, discon-
nac! the SST connector from the ECU,
2. Raferring o page EF-48. chack the har-
ness and connector for open wire or
short
« Harness side connector KPS of sensor
- ECU 2 (ACEV)
» Harness sids connector K4 of sensor
- ECU & (E21)
Ars the chack results for open wire and
shaort OK?

y YES

Check malfunction that occurs intermittantly
and poor contact (Refer to page EF-61.)

Wire harness side

YES

3 Unit check of evaporator temperaiure sen-
sor

(Refer to page EF-1886.)
Are the unit check results OK?

'

|
| Repair or replace the harness or connector
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l YES NO
Check or replace the engine ECU. (Refer (F{eulace the evaporator temperalure sensor
to page EF-51))

JEFOU20-00190
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EF-

167

I DTC P1560/61 ECU Back-up Power Source Circuit
| Malfunction
WIRING DIAGRAM
AGSW _sec ACC
- TG No_1 IG1
! o1IG Ne. ? G2
\ o E’ST =18
30
|
T, U . _— EFI ECU
| | XME |
' 8 3 5 — W 1(BAT) R/B wirg harness side
1 € 1
= Main | & E
: relay | \§ !
| 'T‘ [ 1 787 - % 30 (W/O IMB)
' I:: l (FC2)
E Fuel ;—5:;--? : il ‘
H pump: %, Lo = 2 (W/IMB)
i relay -d—-=a-4 1 (FC1)
N % ___ L ———
= PD7 7(+B7)
I_ JC 36 (+B2)
Fusl l
pumgo
i To Injectar
_EF0ES10013!
CIRCUIT DESCRIPTION

The battery positive voltag

switch is OFF for use by the DTC memory and air-fuel ratio adapti

e is supplied to the terminal BAT of the eng

ine ECU even when the ignition
ve contral value memory, etc.

DTG No. \

DTC Detecting cendition

Trouble area

P1580/61 Open wirg i

i back-up power source circuit

» Engine ECU

« Open wire in back-up power saurce gircuit

HINT:

If DTC P1560/61 appears, the engine ECU does not store another DTC.

INSPECTION PROCEDURE

NOTE.:

« Read the freeze frame data, using the D

==00252-00000

S-21 diagnosis tester or OBD II generic scan tool. Because

the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, ete. at the time of the malfunction.
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( 1 | Check of ECU backup power supply voltage SST

1. Set the SST (sub-harness). (Refer lo
page EF-8.)

2. With the |G switch turned OFF, measure
the voltage betwesn the SST connector
(1) (BAT) and the body ground.

Specified Value: Battery voltage

Are the check rasults OK?

NO YES

Check of harness between relay block and Check malfuriction that occurs Intermitiently
ECU and poor contact. (Refer to page EF-51.)

1. With the |G switch turned OFF, discon-
nect the SST connector from the ECU.

2. Ramove the harness from the terminal
@ of the battery.
Heferring to page EF-48, cheak the har-
ness and conneclor for open wire or
short
« Hamness side connector(XM8) of R/B -

ECU (T} (BAT)

= Stud bolt of R/B - Battery ierminal @&
Are the check results for opan wire and
short OK?

YES y NO
[ 3 | Unit check of EFI fuse [Hepa:r or replace the harness or connacltor. |

1. Remove the EFI fuse from the A/B,
2. Check continuity of the EF| fuse.
Specification: EFl Flsa

Continuity should exist. j

Are the check results OK?

1 YES NO

Check or replace the engine ECU. (Rafer Replace the EFl fuse. J
1o page EF-51.)

JEFOUZ33-00182
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I
WIRING DIAGRAM

DTC P1600/83 | Immobilizer Signal Malfunction

+B
EFI ECU
(8102) M (SI01)
s : 5
| oAz L@Ja e
"B sloz2 T —p AT ECU eic

#FZ kgy IMMOBILIZER ECuY
DLC

GND COIL+)  COIL(-) SIOf aTalals — L~
QA8 '

= AT ECU etc

Antanna S

(1G key)

=5 L B [KEY COL-[GND
- - oaz|erz| [ | |oas|0AB
IG | T [5102[SI101|coL-| IND
naojoas| #43 [0A3| 0as |[GA7

IMMOBI ECU wire hamess side

JEFD0294-00183

CIRCUIT DESCRIPTION

This circuit performs collation and updating of the rolling code in the communication between the immobi-
izer ECU and the EFl ECU. The engine can start only when the collation and updating of the rolling code
can be done. The rolling code is collated and updated by reading out or writing to non volatile memory
(E2PROM) of both ECUs.

DTC Ne. | DTC Detecting conditien Trouble arsa

in Immobilizer communication,
« When writing of rolling coge 1o E2ZPROM is
PIBODIBS | oo « Engine ECU
« When r2ading out rolling code fram E2PROM is
abnormal:

JEFON285-00000
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INSPECTION PROCEDURE
When using DS-21 diagnosis tester:

[

Re-confirmation of DTC

1. With the IG switch turned OFF, conngct
the DS-21 diagnosis tester to the DLC
through the SST.

SST: 09991-87404-000

2. Turn ON tre 1G switch, and turn ON the
main swiich of the tester. Erase the
DTC.

(As for the operation. follow the instruc-
tion manual of the DS-21 diagnosis
tester.)

3. Turn OFF the main switch of the tester.
Turn OFF the IG switch

4 Turn ON tha IG switch. Turn ON the
main switch of the tester.

5. Check the DTC.

Is P1600 indicated?

YES

Replace the ECU,

When not using DS-21 diagnosis tester:

0

Re-confirmation of DTC

1. With the 1G switch turmed OFF, connect
the DS-21 diagnosis tester 1o the DLC
through the SST.

SST: 09991-87404-000

2. Connect the terminal T and the garth ter-
minal of the S8T connector with a jump
wire,

SST (2): 09991-87403-000

3. Remove the EF fuse. Erase the DTC,
(As for the erasing method, refer 1o
page EF-58.)

. Set the EFI fusa to the original position.

. Turn ON the |G swilch.

. Check the DTC. (Read out the flashing
pattern of the MIL.)

Is "83" indicated?

(o2 I

Check or replace the ECU. (Refer 1o page
EF-51.)

JEFO025e-00194

YES

Replace the ECU.

NO

Check or replace the ECU. (Refer to page
EF-51.)

JEFO0207-00 | -
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DTC P1601/81 | Immobilizer Signal Circuit Malfunction
WIRING DIAGRAM
EF| ECU
(E1) (S102) (T) (SI01)
23 : : :
QA2 #J3 e
+B S102 . rLo,me, E;jl” o ATECUSIC
#FZ | gy IMMOBILIZER ECU I
Jic GND COIL COIL{-) SIO1 ECL-T, o 2EFHT |+
E e e OooBooog
QAB QAS [QA3 0po0R0000
sior” |sG| [cG
L —p AT ECU eicC
: v Le
J JIC
Anlanna —
(IG key)
A_L L +8 [KEY COL-|GND
7 = oazlsrz| | oA |OAB
3 | T |sIoZISIO|CoL-| IND
QAQ|QAS| 443 |QA3] 0AS |JOAT
IMMOBI ECU wire harness side
JEFDO298:00186
CIRCUIT DESCRIPTION

When the IG switch is turned ON, communication starts between the immobilizer ECU and the EFI ECU.
The engine can start only when the communication between the two ECUs is possible and the rolling codes
are matched. In other cases, fuel injection and ignition are prohibited, thus making engine starting impossi-
ble.

DTC Ne. DTC Detecting candition Trouble area

When any of the following items takes place in the

mmuni n bat i oili . .
ECI;I ég"u {ivai?:!hgelgiifri‘tgwet:prggogﬁer ECUand « Open wire or short in immeblliger signal circult

3 o | E
« Communication arrer with immaobilizer ECU * IErnmome%eLrJ ECU
oceurs. * Emging

« Tha rolling codes are not matched.

P1801/81

JEFOO299-00000
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INSPECTION PROCEDURE

Check of harness between immobilizer
ECU and EFI ECU

1. Set the SST (sub-harness). (Refer o
page EF-8.)

Do not connect the SST connector to
the EFl ECU. _

2. Disconnect the immobilizer ECU con-
nector.

3. Referring to page EF-48, check the har-
ness and conneclor for open wire or
short, with the |G switch turned OFF.

« Conngctar at immobilizer ECU
harness side- SST tarminal (& (SI01)

« Connector@J3)at immobilizer ECU har-
ness side - 55T terminal ® (S102)

Are the check results for open wire and

short OK?

Immobilizer connactor K
(Wire harness side) { A |
'

*:2|0AS

} YES

Check of immaobilizer system (1)

1. Connect the connectar of the immabiliz-
er ECU.

2. Replace the EF| ECU with a new one.
Connect the SST connector to the EFI
ECU.

3. Start the engine with the master key,
Doss the engine start?

NO
[Repajr ar replace the harngss ar connagtor J

Master key
(black)

| NO

Check of immobilizer system (2)

1. Replace the immobilizer ECU with a
new ong, with the |G switch turned OFF.
2. Connect the SST to the DLC.
SST: 09991-87404-000

3. Connect the ECU-T and the aarth termi-
nal of the SST connector with a jump
wire.

SST: 09991-87403-000

4. Start the engina with the masier key.
Does the engine starn?

T YES
Check or replace the engine ECL. (Refer 1o
page EF-51))

NO

Check the IG key. antenna coil, atc.
(Refer to saction BE.)

YES

Check or replace the immobilizar ECU. (Refer
to section BE.)

JEFOQ00-001e™
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EF-173

Serial Communication Problem Between EFI

1 2
DTC | P1602/82 | 5 AT ECU
WIRING DIAGRAM
oy
. 7(+B1
. 1 (SI02) 5
atela) EFI ECU
G2
T BRIE0Y (VF) (T) (SIO1)(ATTX)(ATRX)(ATNE)
34 g B ﬂ{ _32 ‘_33
JIC i E
G | ecuT, [ ,ERT
A ) ) Serial data
0OoU0goo \w e .|
oooooog
sian g8 =G Data Link Connector T si02 |
(DLC)
IMMOBILIZER
ECU
l 1G2
0 I -E-l wi
Jie ] 200 T SIO!
T DT ] |
COMO COM1 SION
AT ECU connector wire harness side
70030100198
CIRCUIT DESCRIPTION

The two serial data lines are pulled up to about 12 V by means of the EFl ECU and A/T ECU. Those EFI
ECU and A/T ECU send data (to A/T ECU and EFI ECU, respectively) by controlling their grounds.

As lonig as the IG switch is ON, the A/T ECU keeps sending to the EFI ECU the data concerning whether or
not all detectable DTCs have been checked and whether or not any abnormality has been found by the

check.
DTC No. DTC Detecting condition Trouble area
Y:;g ‘la?( &S;W;tlgi et.urnsd GN when any of ine follow- | | Open wire or short.in sgrial communication link
- o W : : clrouit
P1802/82 TE?EOE?FUQ'CHOH I8 abnormal atracaiving'side | Open wire in power or gfound circult of AT ECU
= Sefial communication is abnormal at sending side :g‘g‘ Egg
(EFI — A/T)

JEFONR02-00000
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INSPECTION PROCEDURE

NOTE:
« Read the freeze frame data, using the DS-21 diagnosis tester or OBD I generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

Check of signal voltage (1)

1. Saf the SST (sub-harness). (Refer 1o
page EF-8.)

2 With the IG switch turned ON, measurg
the voltage betwaen the SST conneclor
32 (ATRX) and the body ground.

Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be spacified.)

|s the voltage slable at a cenain valug
(other thanQ v or 12V)?

NO

y YES

Check maliunction that oceurs intermitiantly
and poor contaat. (Refer to page EF-51.)

| Aboutov

| Changs betweenabout 0- 12V |

| About 12V |

'

k.

| 2 | Check of signal circuit

AT ECU.

1. Turn OFF the IG switch. Dis-
connec! the connector of the

2. Tum ON the |G switch. Meas-
ure the vollage betwsen the
A/T ECU gonnector tarminal

COMOand the body ground.

Check of malfunction that occurs
intermittently or chack of A
ECU or EF1 ECU

Refarring to page EF-51, check
tha malfunction that ocours inter-
mittently and poor contact.

Are the check resulls OK?

| 1. Turn OFF the IG switch. Dis-
connect the connector of the
AT ECU.

2 Turn ON‘the IG switch. Meas-
ure the voltage between the
AT ECU connector terminal
(COMD)and the body ground.
Is the measured voltage about

Is the measurad voltaga about i
12V (battery voitage)?
YES NO YES NO NES NO
l l l
Check the A/T | | Check the har- Check or Repair or Check the har- | | Check or
ECU power ress between repair the AT replace the ness betwesn replace AT
supply and the EFI and ECU or EFI harnass or the EFl and ECL),
chack the the A/T ECU ECU. (Reter to | | connector. the A/T ECU
earth circuit for short to page EF-51.) far open wire
lor shori. ground or or check the
check the EFI AT ECU for
ECU for faulty taulty conngc-
connsclors. tors.
Repair or Rapair or
replace the replace the
harness or harness or
connector. connecior,
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Check of signal voltage (2)
1. Set the SST (sub-harness). (Refer 1o

r%
01
page EF-8 ) N
2. With the IG switch turned ON, measure =
the voltage between the A/T ECU con-
nector (COM1) and the body ground.
Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

= [=
u éo

-

(cther than O Vor 12V)?
NOTE:

AT ECU.

Is the voltage stable at a certain value

« When applying a probe to the terminal
(COM?1), apply it from the hamess side
with the connector connected to the

NO

r YES

Check malfunction that occurs intermittently
and poor contact. (Refer to page EF-51.)

AboutQV

]

[ Change between about0- 12V |

| About 12V

|

af

|

Check of signal circuit

1. Turn OFF the IG switch. Dis-
connect the SST cannector
from the EFI ECU.

2. Turn ON the IG switeh. Meas-
ure the voltage bstween the
SST connector terminal @
(ATTX) and the body ground.
Is the measured voltage aboul

Check of malfunction that occurs
intermittently or check of AT
ECU or EFl ECU

Refarring to pags EF-51. check
tne malfunction that occurs intar-
mitiently and poor contact.

Ara the check results OK?

1. Turn QOFF the 1G switch. Dts.j
connect the SST conneclor
from the EF1 ECU.

2. Turn ON the |G switch. Meas-
ure the velltage bestwesn lhe
SST connector terminal &
(ATTX) and the body ground.
Is the measured voltage about
ov?

12V (battery voltage)?
YES NO YES NO YES NO
| l , ,

Check the EFI Chagk the har- Check or Repair or Chack the har- | | Chack or
ECU power nsss between repair the EFI replace the nass betwesn replace EFI
supply and the EFl and ECUor AT harness or the EFI and ECU.
check the the AT ECU ECU. (Reter to | | connector. tne A/T ECU
garth circult tor short to page EF-51.) | for open wire
forshort. ground or - or chack the

check the AT EF1 ECU for

ECU for faulty faulty connac-

connectors. tors.

Repair or Repairor

replace the replace the

harness or harness or

cennector. conneclor.

Purchased fromwww.WorkshopManuals.co.uk

JEFOQ30300199
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EF-176

DTC P1656/74

OCV Circuit Malfunction

WIRING DIAGRAM

EFI ECU

(E1) (OCV+) (OCV-)
28 61

+ =
A A

..

Wire harness side

-

XAN{ @ }’iAP

Oil control valve

CIRCUIT DESCRIPTION

This circuit operates the spool valve by means of the duty sig-
nal from the engine control computer so as 1o switch the oil
passages at the advanced side and retarded side to the
DVVT controller. In this way, the valve timing is always con- -

trolled at the optimum one.

When the engine is stopped, the camshaft timing oil control

Sleave
Qil

{
S;S(ing I

Spool valve
4
Drain Pressure /Earam ,,’

|

!

valve is set to the most retarded state. e
(Advanced (Retard sids) il Plunger
side)

JESCOROS-002M
DTC No. DTC Detecting condition Troubie arsa
» Open wire or short in oll control valve circuit
P1656/74 Open wire or shert in 0il control valve circuit « Oil contral valve
« Engine ECU
INSPECTION PROCEDURE
NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester or OBD I generic scan tool. Because
the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the treeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.
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Operation check of oil control valve

1. Sat the SST (sub-harness). (Refer 1o
page EF-8.)

2. Start the engine and fully warm it up.

3. Disconnect the cannector of the oil con-
trol valve (OCV).

4. Apply the battery voltags to between
the terminals of the OCV conneclor,

5. Check the engine running condition.
Does rough idling or engine stall take
place?

l YES

Check of ECU output voltage

1. With the engine idiing, measure the vol-
tage batween the SST connector termi-
nals & (OCV+) and &) (OCV-).

Specified Value: 4.0 V orless

Is the maasured value the specified val-
ue?

lYES

Check of harness betwesn OCV and ECU

1. Turn OFF the |G swiich.
2 Disconnect the SST ¢onnactor from the
ECU
3, ‘Referring 1o page EF-48, check the nar-
ness and connecior for open wire of
short.
» Valve harness side connector (XAN) -
SST connactor 2B (OCV+)
» Valve harness side connector (XAP) -
SST cannector & (OCV-)
Are the check results for opan wirg and
short OK?

ND

Check or replace the ECU. (Refer lo pags
EF-51.)

Wire harness side

Check malfunction that ccours intermittently
and poor contact, (Refer 1o page EF-51.)

Plircna<en YIM WWAW \WOoOreksnonivianitials o

+ NO
Repair or replacs the harngss or connector. J

JEFDG308-C0202
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EF-178

ECU Power Source Circuit

WIRING DIAGRAM
L cc ACC
" GNa] G
f 1 IGNa 2 1G2
y :—' 3T ST
E}é&_s
y = 11}
:__..j]-o.-azl-_---___n_j.g__-- q Q__E_' EH ECU
1 —— L
1 <L — [
: 28 11 b
8§ 3 . 1 (BAT)
=5 l___ s !
e Maini & il
' relay ;_\'{-___ _i I
{ £ 257 — 30 (W/0 IMB)
! Igl‘:l. l (FC2)
i e, |
E Eﬁﬂp: N é P =  ——02(W/MB)
i relay "'-x”“'r“ o (FC1) 23 (E1)4 a1
I - %)_?ﬁ 82 (E01) G2 e A5G
L 0cs PD6 L 7 1) N30|NQ1 | RO
T JiC
1 1 I * 36 (:82) AM 421 C12| MOT]_ o7
IG switch wire narness sice
Fuel
pump To Injector
_ JEFO0I0T-00203
CIRCUIT DESCRIPTION

When the ignition switch is turned ON, battery positive voltage is applied to the coil, closing the contacts of
the EFI main relay and supplying power to the terminals +B1 and +B2 of the engine ECLL

JEFDOFI8.0007 "
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INSPECTION PROCEDURE

| 1

Check of power supply voltage of ECU

1. Set the SST (sub-harness). (Refer to
page EF-8.)

2. With the 1G switch turned ON, measure
the voltage between the SST connec-
tors (T, @8 through & (E01).

Specified Value: Battery voltage

Are the check results OK?

NO

Check of harnass between relay block and
ECU

1. With the |G switch turned OFF, discon-
nect the SST connectar from ths ECU.

2. Disconnect the harnsss from the posi-
tive @ terminal of the battary.

3. Referring to page EF—48, chack the har-
ness and connaclor for cpen wire or
short.

« Connector (PD7) of the relay block at
the harness side and the SST lerminal
7 and B8

« Stand balt of the relay block and the
positive @ tarminal of the battery

Are the check rasults for open wire and

short OK?

l YES

Check malfunction that cccurs imermistently or
poor contact. (Refar lo page EF-51.)

YES

Unit check of EFI main relay

1. Disconnect the EFl main relay from the
relay block.

2. Reterring 10 page EF-187, perform the
chack.
Are the check results OK?

3y NO

C ym WWwWwW WorkshonMantrals ~N 11l
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EF-180

¢ YES

| 4 | Unit check of IG switch

1. Disconnect the connector from the IG
switch,

2 With the IG switch disconnected, check
continuity betwean the terminals given

below:
Switch position| Terminal No. to continuity
Lock | -
ACC 3-4
ON 1-2-3-4
START 1-2-4-5

Are the gheck results OK?

y NO
Replace the EFl main replay. J

YES

5 | Check the harness and ‘connector bel-
ween the |G swilch, relay block and the
body ground for open wire or short. (Refer
10 page EF-48.)

|

y NO
Replace the ignition switch J
yA
|G2 s, &
\ Fo S
¥ - aa )
N30 | NOY ) ROY
Qua| Mit
IG switch

wire harness sige

R/B B wire harness side

¥ YES

6 | Unit check of EFl fuse

1. Disconnect the EFI fuse from the relay
black.
2. Check the EFI fuse for continuity,
Specified Value: Continuity exists.

Ara the unit check results OK?

¢ NO
{ Repair or replace the harness or connector

el S
NErFASd S

S

| YES

Check or replace the ECU. (Refer to page
EF-51.)

PHrenhacen Tr

Weplace the EF| fuse,

JEFQOI0E-0020a

NnNNiantiaie co 11k


http://www.workshopmanuals.co.uk
http://www.workshopmanuals.co.uk

EF-181

{FuelPunu:ConﬂolChcun

WIRING DIAGRAM

== fm mmmn et

o =

o m

= ;
-

g MR o

1]

]

L

,'_CE_S.VY--__ ACC ACC
: ~ 511G No 1 IE;
=
. P ] { (&)
2 << E{J
<> 7ee —
o B O] I =
o oooooooo
"ﬁﬁﬁi -------- . i _EFIECU [EGDDDDDDB
< 5 \“\
Ty
< LTl _ Data link
3 g M ' (1] Jic connector
= T . 1T (DLC)
- 8(5101)2 SRS

INSPECTION PROCEDURE

I 1 | Operation check of fusl pump

through the SST.

actuator driving,

ate the fuel pump,

minal.

damper rises in Step 3
Are the chack results OK?

1. With the IG switch wrmed OFF. cannect
the DS-21 diagnosis tester to DLC

2. After turning ON the IG swilch;, turn ON
the main switch of the tester. Select the

3. Select the fuel pump ON so as 10 aciu-
If the DS-21 diagnosis tester is not avail-
able, connect a jump wire betwaen the
terminal T of the DLC and the earth ler-

4. Ensure that the screw of the pulsation

T Z87 —«L 30 (W/0 IMB)
| 78 "%5
el S B LT g2
slay ~=G==-" 1) 23(E1)I~—— - ss s
relay PD7 R/B 2 wire harness sida
L 4 ___T _____ 82 (E01) —
— 0Cca PDG chI I 5 7(+81) e
1 4 536 (+82)
T Fuel
pump l
Te Injecior
i R/B & wire harness side
- = JEFI031000205

Pulsation
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EF-182

¢ YES

Check of power supply circuit of engine
ECU

Perform the check according t¢ the
trolble-shooting of the ECU power sourcs
circuit. (Refer to page EF-178.)

Are the cneck results OK?

e NO

Check malfunction that occurs intermittently or
poor contacl. (Refer to page EF-51.)

L YES

Unit check of fuel pump relay

1. With the 1G switch turned OFF, discon-
nect the fuel pump relay from the relay
block:

2. Referring 10 page EF-187, perform the
check
Are the check results OK?

¥ NO
Iﬁeaaw or replacs
) |
W, Relay block
h__' j'/
ﬂng ‘ < B —"ﬁ

;V‘Ji}- =-==—!-- : 1: Dll_ni-l
FI - —A—
5l 55 = o5
1 I S - e —

J‘@

T e e A

(a3 T ——

L YES

Check of voltage at the terminal FC1 or
FC2 of engine ECU

1. Set tn2 SST (sub-harness). (Refer ta
page EF-8.)

2. Turn ON the IG switch.

3. Measurs the voltags between the SST
cannectar 2 (WIMB) ar & (W/Q IMB)
the body ground

Specified Value: Battery voltage

Arg the check resdits OK?

Lo

I Replace the fus!

pump relay, 4'

J YES

|?| Unit check of fuel pump

y NO

(Refer to page EF-187 )
‘Are the chack results OK?

relay block and

or short.

Chack the harnzss and connector batwaen the

the engine ECU for opan wire

|

T
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EF-183

y YES y NO

Check of hamess between relay block and Repair or replace the fuel pump.
fuel pump

Refarring to page EF-48, check the har-
ness and connector for open wire-or short.
« Relay block - Fuel pump
 Fuel pump - Body eartn
Are the check results for open wire and

short OK?

y YES ¢ NO
Check or replace the ECU. (Refer to page [ Repalir or reglace the harness or connector
EF-51.)

JEFDO31 100208
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EF-184

5.15 UNIT CHECK
5.15.1 INTAKE AIR TEMPERATURE SENSOR
1. Measure the resistance between the terminals.,

The figurés in { ) denote reference values.
Temperature (°C) -30 -20 20 80 120
Resistance (kQ) (286) | (182) | 245 0.33 0.18

5.15.2 ENGINE COOLANT TEMPERATURE SENSOR
1. Measure the resistance between the terminals.

The figures in { ) denote reference values.
Temperature (°C) 20 | 20 80 110
Resistance (kQ) 1506 | 244 0.32 0,14

5.15.3 VSV FOR EVAPORATIVE EMISSION PURGING
1. Perform continuity check between poris.
Specification: No continuity should exist.

2. With a voltage applied to the V8V connector terminals,
perform continuity check between ports.
Specification: Continuity should exist.

2. Measure the resistance value between the terminals.
Specified Value: 30 to 34 Q at 20°C

JEFDO324-00219

|| Thermistor for EFI

—_———r
———————————— I lemperature malsr

F,L‘ Thermistor for water

JEFDUA2E-00280
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EF-185

5.15.4 SPARK PLUG

WARNING:
« The spark plug may be still very hot. Special care must
be exercised to avoid getting a burn.

1. Check the spark plug for fouling or being too burning.
Check the spark plug for plug gap, using a spark plug
gauge.

Specified Value:

l EU spec. Others
Denso (mm) | 098-1.0 0.7-08
NGK (mm) | 08-10 1.0-1.1

3. Check the internal resistance value of the spark plug.
Specified Value: 3.0-7.5 kQ

5.15.5 OIL CONTROL VALVE (Only for EU specifications)
1. With the battery valtage applied to the ail control valve ter-
minals, visually check the operation of the valve.
Specification:
When the battery voltage is applied, the valve
should operate.

NOTE:

« The right figure indicates the correct polarity (+ or —)
when applying the voltage.

« Never apply the battery voltage in excess of one
minute,

2  Measure the resistance between the terminals.
Specified Value: 6910 7.5 Qat20°C

JEFROC327-00222

Negative © side

Valve operating direction
—

Positive & side
e

JEFQC328-00223
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EF-186

5.15.6 LINEAR THROTTLE SENSOR
Measure the resistance between the VC and the E2.

1.

Specified Value: 2.5 to 5.0 kQ

2 Measure the change in resistance between the VTH and

the E2.
Specification:

The resistance value should increase in proportion

to the opening degree of the throttle lever.

REFERENCE:

« When the throttle lever is fully closed, the resistance

value should be about 0.4 k<.

« When the throttle lever is fully opened, the resistance

value should be about 3.4 kQ.

5.15.7 NEUTRAL START SWITCH

1.

Check continuity between terminals given below.

O—C : Continuity exists

Position Terminal| p | N | D 2 1 ‘ -
P | O— | ‘ o
N | =
D o ]
2 = -3
- | 010

5.15.8 EVAPORATOR TEMPERATURE SENSOR
Measure the resistance between the connector terminals.
Connect the connectors. Turn ON the air conditioner and

1.
2.

3.

keep on the operation for five minutes.

With the air conditioner turned OFF, measure the resis-

tance between the connector terminals.

Specification:

The resistance value should vary between times,

before and after the operation.

REFERENCE:

« As the temperature drops, the resistance value will

rise.

As viewed
from arrow A

Lingar throttle
Sansor

JEFQDE28-00224

JEFOO330-00225

JEFG0331.00228
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5.15.9 MAIN RELAY & FUEL PUMP RELAY

i.

Turn ON the IG switch. Check to see if the relay is func-

tioning through sound and vibration.

NOTE:

» The relay may be very hot through its operation. Do not
touch it with your hand.

Measure the resistance between the terminals @ and @.
Specified Value: 86 to 148 Q

NOTE:

« The measurement should be conducted after the relay
unit has been soaked at least one hour in an ambient
temperature of 0°C to 40 hour°C.

Ensure that no continuity exists except between terminals
@ and 2.

Apply the battery voltage to between the terminals @ and
@). Ensure that continuity exists between terminals 3 and

®.

5.15.10 FUEL PUMP

& W

WARNING:
» Fire is prohibited strictly during the operation.

Turn ON the 1G switch.
Using the SST, short between terminals T and E of the
DLC. Check to see if the relay emits an operating sound.
SST. 09991-87404-000
09991-87403-000

Turn OFF the |G switch.
Pull out the connector located at the top of fuel tank.
Measure the resistance between the terminals of the fuel

pump.
Specified Value: 0.2103.0Q

Fuel pump relay

Main relay

SEFE(332-0022T

Pur‘np Pump
posilive @ nesgalive ©
terminal terminal

/

|

i Gauge Gauge
positve @  negalive ©
terminal terminal

JEFD0A3300223
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EF-188

5.15.11 IGNITOR UNIT (Only for EU specifications)

1. Measure the resistance between the connector terminals

Bz
Ch
Cz
Cs
Cs
Ic

given below.
Specified Value: Refer to the table below.

Between terminals | Resistance value Betwssn terminals | Resisiance value
B | G - 8 @2 -
B: | G1 o Bz G2 -
Ct G1 s Ci G2 s
Cz G1 oo Ca G2 -
Ca G1 = Ba G2 =
Cs G1 = Cs G2 oo
uc G1 o c G2 o
S G1 - S G2 |37-4.1kQ
Sz G = Sz G2 |[37-41kQ
o G1 |19-21ka Ile) G2 -
Sa G1 l oo Sa G2 3.7 - 4.1k
Se G1 = Ss G2 |37-41kQ
Gz G1 oo Gi G2 sa

5.15.,12 FRONT AND REAR OXYGEN SENSORS WITH

HEATER (Only for EU specifications)

1. Measure the resistance between the connector terminals

@Band®HD

Specified Value:

11.7 to 14.5 Q at 20°C

(@

8] i)
_ r

<As viewad from A>

o | = W

JEFCGEISGE20
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EF-189

5.16. SST (Special Service Tools)

Shape

Parts number & Name

Purpose

09268-87701-000

EFI fuel pressure gauge

Inspection of fuel
pressure

09842-30070-000

EFl inspection wire

Inspection of fusl
injector

09268-87702-000

Inspection measuring tool set

Inspection of fuel
pressure
Inspection of fuel
injector

09842-97203-000
EFI computer check sub-
harness

Inspection of computer
input/output voltage

09991-87404-000
Engine cantrol system
inspection wirg

Diagnosis code check

09991-87402-000

Tacho-pluse pick-up wire

Measurement of engine
revolution speed

09991-87403-000

Diagnosis check wire

Shorting terminal T

09243-87201-000

Idle adjusting wrench

Adjustment and chack
of variable resister

09991-87301-000

Diagnosis tester set

Reading of diagnosis codes
Erasing of diagnosis codes

09965-97215-000 (English)
09965-97216-000 (German)
09965-97217-000 (Dutch )
09965-97218-000 (French)
Trouble-shooting program card

Reading of diagnosis codes
Erasing of diagnosis codes

JEFOOI3E00I
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