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1. GENERAL PRECAUTIONARY MEASURES
1.1 INSTRUCTIONS ON USE OF THIS SERVICE MANUAL

This service manual has been compiled in such a way that the manual may be used both in regions wnere
the type certification is implemented based on the EC exhaust emission approval, and other regions.
Hence, with regard to the assignment, reading, erasing of trouble codes and those steps of checks, repairs
and confirmation, the service manual contains the procedures for both cases; One is a procedure that uses
the DS-21 diagnosis tester or the OBD 1 generic scan tool, and the other is a procedure that does not use

this tester or tool.
Therefore. the following instructions given below must be observed.

1 About Use of DS-21 Diagnosis Tester or OBD I Generic Scan Tool
« Regions where type certification is implemented based on EC exhaust emission approva

Make sure to use the DS-21 diagnosis tester or the OBD Il generic scan tool.

e QOther regions
You may use or not use the DS-21 diagnosis tester or the OBD II generic scan tool.
You may perform the operation, employing whichever method that will be easier to you.

> |nstructions To Be Followed Concerning Trouble Codes
Trouble codes. such as PO105/31 (4-digit code/2-digit code) are posted additionally.

« Regions where type certification is implemented hased on EC exhaust emission approval

Make sure to use only 4-digit trouble codes (e.g. PO105) which have been assigned accordir

to the SO regulations.

e Otherregions
You may perform the operation using the 4-digit code, employing the DS-21 diagnosis tester or
the OBD Il 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 easier (0 you.

NOTE:

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

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

of the 4-digit codes.
e Hereinafter, those regions where the type certification is implemented based on the EC exhaust

emission approval, is referred to as the "EU specifications.”
JEFQOR37-00000
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1.2 HANDLING INSTRUCTIONS ON CATALYTIC CONVERTER-EQUIPPED VEHICLES

WARNING:
s When a great amount of unburnt gas is admitted into the catalytic converter, overheating is prone to

occur, resulting in a fire hazard.
To avoid such trouble in advance, be certain to observe the following precautions. Also, be sure 10

explain such precautions to your customers.

-t

Use only unleaded gasoline to catalytic converter-equipped vehicles.
o Avoid idling the engine for a prolonged length of time.
Do not run the engine continuously at idle speed tar 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, De 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.
Eailure to observe this caution will cause misfiring. Also, it will apply excessive load 1o the catalytic con-
verter, even leading to catalyst aamage.

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 gasoline or oil.
JESCO002-00000

1.3 ITEMS TO BE OBSERVED WHEN MOBILE COMMUNICATION SYSTEM IS
MOUNTED

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

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

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

5  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 ECLI and sen-
sors. refer to the arrangement diagram of the compaonents in the rejevant 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.

4. The antenna and feeder line should be properly adjusted.

5. Never install a strong mobile communication system.
EFO0C03-00000
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1.4 IMMOBILIZER SYSTEM-EQUIPPED VEHICLES

1.

1.5 ITEMS TO BE OBSERVED DURING SYSTEM

1.

The immobilizer system is faormed 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 ECu
and in the EFI ECU when the engine is started once with the key of ine immobilizer system. The engine
will not start if the rolling cede in the immobilizer ECU and EFI ECU are not identical. Therefore, the en-
gine will not start when using the EF| ECU which was mounted before on another vehicle with the immo-
bilizer system without resetting the rolling code.

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

sults of the trouble shooting, and related troubles have been remedied, it is impossible, due to its con-

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

Therefore. 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 10 carry out this re-installation and re-

confirmation.

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

mation test, etc. after the malfunction has been remedied. that EFl ECU can not be used for other veni-

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 other im-
mobilizer system, initialize the ECU, using the diagnosis tester (DS-21), before removing the EC
trom 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 EFI 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.
JEFOOOO0 400000

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.
Otherwise, the harness is judged to have an open wire,
and the fail-safe function will be applied.

On the other hand, when the negative (-) terminal of the
battery is disconnected, the diagnosis code will be
erased. Therefore, if it is necessary to confirm the diagno-
sis code, be sure to perform the confirmation in agvance.

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.

JEFDG006-O00..



Do not directly touch the terminals of parts which incorpo-

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

shart 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 actuaior.

When a test probe is applied to the connector, 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
conneclor or open the female terminal.

Re sure to Use a voltmeter/ohmmeter whose internal Im-
pedance is at least 10 KQ/V.

When a voltmeter/ohmmeter whose internal impedance 1S
less than 10 kQ/V is used, it may cause the ECU to mal-
function or give a wrang evaluation.

When checking the terminal for the connecting condition.
he 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, eic.

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 2 wrong diagnosis.

~=rUO008-00004

J=+50008-00003

20 Kibv OC 10n8LV AC
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1.6 ITEMS TO BE OBSERVED WHEN USING OBD I GENERIC SCAN TOOL OR DS-21
DIAGNOSIS TESTER

CAUTION:

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

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

« When driving the vehicle with the OBD I 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 II 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 1 generic scan tool or the DS-21 diagnosis tester. |
JEFCOQY2-00000

1.7 HANDLING INSTRUCTIONS ON ENGINE CONTROL SYSTEM

1. The ECU., sensors, etc. are precision parts. Be very careful not to give strong impacts to 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 floor).

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 admitied and the ECU, connectors, sensors, actuators, etc. may not get wet.

3. 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, S—
JEFDOG13-0000

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




6.

In cases where the ECU was judged to be malfunctioning
and the vehicle has been remedied by replacing i, 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.

e 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

EF-7
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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:
e The terminal number of the SST connector is the same

as the ECU connector (page EF-20).

EFOC017-00000

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

Disconnect the battery ground cable from the negative (-)

terminzal 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 EF) 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. 09842-37203-000
5. Reconnect the battery ground cable to the negative (-)
terminal of the battery.
CAUTION:
« When disconnecting or reconnecting the EFI ECU con-
nectors, be sure to disconnect the battery ground cable T3 - - — — @ SST g
from the negative (-) terminal of the battery with the 1g- G20308 — — — — 200022 connector  Arrow A
nition switch and all accessory switches in the off state. SIGAT — — — — (G132
« When installing a new battery, care must be exercised RBEH — — — — A2
not to mistake the battery polarity. Failure to observe BERET — — — — IS
this caution could cause ECU malfunction. 56/57/58 — — — — 4B
« Before using the SST, be sure to check to see if short ) 0 R, [y -y )
or open wire exists between the terminals of the SST. 787360 — — — — B6/8788
89087 — ———C00
000 ----000

<Viewed from arrow A>

JErFDQC20-00013
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3. SYSTEM DESCRIPTION

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

Data link connactor

f

Valva for ISC /
/ /
Maniiold absolute pressure sensor /

Linear throttle sensor

Ignition coil
I‘.I
Front Oz sensor g, e
(Bank 1 sensor 1) |« T~/

Fue! pump

o o A
=\
f _EFS N
T~ ST | (S Engine contral
Crank angle sensar 4 AT unit (ECU)
y =il \ Relay block
_. / \ \
Injector / / \ '_ \ \

| * Intake air temperature sensor
Engine coolant .’! \ H""\ \\ VSV for EVAP

temperature sensar

/ Neutral start switch \ lgnitar unit
/ (Only for A/T) \

Rear Oz sensor C .
| aAm angle sensor
(Bank 1 sensor 2) e
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3.1.2 FOR EU SPECIFICATIONS OF J102

Manifold absolute
pressure sensor

VSV for EVAFP \

Valve for ISC

Relay block

Intake air lemperature sensor

Vehicle spead sansor
(Low-grade vehicles except A/T vehicle)

Ignitor unit
Cam angle sensor
L

e "

1- / /

Linear throttle
sensor

. <

/
Qll control valve /

Injector /

i

Ignition coil

Crank angle sensor

Front Oz sensor
(Bank 1 sensor 1)

<
\ Fuel pump
\\ |
" Engine-control
\ unit (ECU)
\ Rezar Oz sensor
‘\ N (Bank 1 sensor 2)

Neutral start switch
(Only for A/T) Data link connector
(DLC)

Engine coolant
temperature sensor

JEFDO022-00015
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3.1.3 FOR AUS AND GENERAL SPECIFICATIONS OF M101

Data link connecior
Valve for ISC /

Manifold absolute pressure sensor

Linear throttle sensar

Ignition coll

Oz sensor Fugel pump

~ Engine control
\ S~ unit (ECU)
Relay block

N

Intake air iemperature sensor

Crank angle sensor /

/)

Injector ;/
/ VSV for EVAP
Engine coolant
temoperature sensoer \ ;
"\ Cam andle sensor
Neutral start switch h“x

(Only for AfT) KNoCck sensor

JE=OOG23-00076
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3.1.4 FOR AUS AND GENERAL SPECIFICATIONS OF J102

Manifold absolute

pressure sensor
\

VSV for EVAP
Vzalve for ISC \

Relay block

Lingsar throttle _
Sensor - !

Intake alr temperature sensor

Vehicle speed sensor

(Low-grade vehicles except A/T vehicle)

Cam anagle sensor

Qll'control valve f,/

Injactor

Ignition coil

Crank angle sensor

.\ \
\ O\
\ Neutral start switch

\ (Only for AIT)

\

2 Sansor

Engine coolant
lemperature sensar

KnNocK sensar

Fuel pump

Enging control
unit (ECU)

Datza link connecier
(DLC)

JEFD0024-00017
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3.1.5 FOR LEADED SPECIFICATIONS OF J102

Intake air temperature ssnsor

Manifold absolute

Oressure Sensor Vehicle speed sensor

(Low-grade vehicles except A/T vehicle)
VSV for EVAP I/ ..

Valve for ISC

Engine control
unit (ECU)

i /
Linear throttie
Sensor

Fuel pump
Oil control valve

Rzlay block

Injector |
A/F adjuster

Nautral start switch

Ignition coi e AT . .
| Cam angle Data link connector
Crank angle sensor SSNseI (DLC)

Engine coolant
Knock sensor lemperature sensor

JEFOO025-0C018
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3.2 SYSTEM DIAGRAM

3.2.1 FOR EU SPECIFICATIONS OF M101 and J102

lgnitor unit
(With ion
current
deteclion)

Intake air iemp. sensor

Air cleaner
S

Limear throtlle sensor

/ Throttle body

U=

Ignitien coll
“ih

—

[f—]

Data link connector —=
Vehicle speed sensor —e=

Ll"f??l

- /-/Valu&fﬂr ISC

= | " Manifold absolute
— | ,7___r‘/ Aressure sansor
l‘ L VSV for purge
(= =
%
r?__
— 3 J

Charcoal canistar

Maltunction
indicator
lamp

I_

| (weing sosues sinssald ousydsouy)
ANEREE

i

Neutral start awitch
(Only for A/T)

Raar O2 sensar heatar

Front Oz sensor heatar
Front Oz sensor
(Bank 1 sensaor 1)

o

Rear O:= sensor

(Bank 1 sensor 2)

ﬁ‘n

Thres-way catalyst

I:’| PCV vaive
=== — - h -
- S \'-,r
2
3 ot -y :
MBECU —= 2 le— \
=] amEcu

N\\_ Crank angle sensor
=

—— Qil control valve
- Cam angle sensor

-
Injector

N |

N\ DOVVT contraller

“jl (Dynamic variabls valve
\

liming controller)

Engine coalant
temperature sensor
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3.22 FOR AUS AND GENERAL SPECIFICATIONS OF M101 and J102

|

Air cleaner

Intake air temp. sensor —

- - q\f — Linzar throttie sensor
J /
F

of M101)

- | . / Throttle boay
: / Valve for ISC
‘. =L~ //
f — | { Manifold absolute
Af’/ pressure sensor
Ignition coll [ _ VSV for purge
i E | ( . ' =
' - ' ) 1
— @ (In case
— PN )
IE Surge l[
= L ank
— PCV valve
5 *~,\ | : ﬂ' - —(In case of J102)
T I N | Charcoal canister
- - ‘4- e
- —r— k‘-,\ 1
- e E{’;U - - _|ATECU :
ata link connector m [ |
I I
Vehicle speed sensor —s I _@+B U ) —— Qil control valve
- o = . - Cam angle sensor
g Malfunction
"l indicator
- lamp
o (-
Injector
—————— - /,_
e Knock B .| DWT controller
t = SEnsor —| = | (Dynamic variable valve
Neutral start switch ” “ I, timing controller)
(Only for A/T)
‘Enging coolant
Oz sensar temperature sensor
| ? N\ Crank angle sensor
Three-way catalyst
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3.2.3 FOR LEADED SPECIFICATIONS OF J102

Air cleaner
Intzake air temp. sensor — 1

Linear throtlle sensor
=
— = / — i
/ / Inrotile bady

/ ISC

.n/ / //Vaive for 1S
;\Iwr Vd Manifold absolute

, | ‘E?/ pressure sensor
[[ _ VSV for purgs
- | -
ﬁ

]

——l] ]
=
i =T
tank
l"c 1k |

/

lgnition ¢oll

J)
\9

PCV valve
| -I\ | w- B I
- rl

Al Charcoal canister
- ‘h. e
= - -
IMB ECU —= :|NTECU| \\‘
Data link connector =™ ' |
Vehicle speed sensor —» = el of JF | I — Oil control valve
r e i - Cam angle sensor
= o

-

-

- '_F@_-FB /

Malfunction f :

indicator . ? ol : N t

lamp . - | Injector
_— 1 O LY H‘\. |

s _-:'L i N

Knock ‘ ‘ . DT cantroller

f — SEN3or — (Dynamic variable valve
Neusral start switch H “ . timing controller)
(Only for AT) ’

\

'Engine coolant
temperature sensor
_# N\ Crank angle sensor
=

—
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3.3 WIRING DIAGRAM
3.3.1 FOR EU SPECIFICATIONS OF M101 AND J102
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M
332 FOR AUS AND GENERAL SPECIFICATIONS OF M101 AND J102
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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

22| 21

13/12| 11|10l a8 ] | 7

‘28 2?\25 25(24| /| 23

50|48

| 45

42|41|40|32[38|37| | 36

Caonnector A (31 - pole)

/8

| 74| [73]72] X|71]70]s8] |88

Connector B (24 - pale)

Conngctor C (17 - pole)

Connector D (22 - pole)

SETO0CS7 00028
CONNECTOR A
No. I Caontents of connectian NG. | Centents of connacion
21 | N1+ | Crank angle sensor (+) | 55 | ALTC | —
22 | N2- | Cam angle sensor (=) 56 | VSV2 | —
23 | E1 | Sensor system groung 57 | 1G4 | lgnition signal (#4 cylinger)
24 | #4( | Imeclor(#4 cylindsr) 58 | 1G3 | lgmuon signal (#3 cylindar)
25 | #30 | Injector (83 cylinder) | 59 | IG2 | Igmition signal (#2 cylinder)
26 | #20 | Injector (#2 cyvlinder) 60 | IG1 | lgnition signal (#1 cylinder)
27 | #10 | Inector (#1 cylinder) | B1 | QCV-| Qil control valve (=)
28 | OCVv~ Qi contral valve (+) 79 | PRG | Purge control VSV
51 | Ni- | Crank angle sensor (=) | B0 | VBV1 | —
52 | N2- | Cam angle sensor (-) | 81 | ALT | —
53 | KNK | — 82 | EO1 | Power suooly systam around
54 | 1ISC | Rotary ISC 1 |
JES00038-00000
CONNECTOR B
No | | Contents ol connecuan | No. | | Contants of connection
14 | JCMB | Ignitor unit (With ion curtent detection) | 46 | VCPM | Pressure s2nsor power supply
15 | PIM | Pressure sensor signai | 47 | E2PM | Pressure sensor ground
16 | VC | Linear throttle sensor powar Supply . 48 | ACLK | —
17 | E2 | Sensor ground | 49 | ACEN | —
18 | FCCP | — . 50 | OXH2 | Rear oxygen sensar heatss
19 | VFP | — | 7«  OX2 | Rear oxygen sensor
20 | OXH1 | Front oxygen sensor healer | 75 | OX1 | Front oxygen sensor
43 [E | lon currént ssnsor graund | 76 | THA | Iniake air lemperalurs Sensor
44 | VTH | Linear throtile sensor | 77 |ACVR| —
45 | THW | Enaine coclant temperatura Sansor | 78 | PST | P/S Prassure swilch
JET0035-20000
CONNECTOR C
No. | Contents of connection | Ne. | | Contents of connaction ’
8 | SI01 | Diagnosisiestar | 40 | STP | Stop lamp swilch
g9 | T | Tesltlerminal 41 | AUX | —
10 | DEF | Delogger swich | 42 | FANZ | —
11 | AM | Neutral stan switch (Only for AT) 69 | SEL2 | —
12 | MGC | A/C Magnet clutch relay | 70 | SEL1 | Map constant swiich signal (Only for M/T)
13 | FAN1 | Radiator fan relay (Whneut 2-siep conirol) 1 71 1 HL | Taillamp switch
37 | SPD | Vehicle speed ssnsof | 72 | ACEV | A/C Evaporalor temp. Sensor
| 38 |ACSW | A/C Switch | 73 [ OX3 | —
| 39 | BLW | Heater blower switch | |
JEFO00=0:00000
CONNECTOR D
MNo. Contents of connaction | No. | Cantents of connsction
t | BAT | Memory back-up supply | 33 | ATNE | Engine speed signal to AT ECU
2 | FC1 | Fuel pump relay (With iMB) | 34 | VF | VF monitor terminal
3 W Malfunction ingdicalor lamg 35 | FPOF | Fusal pump relay OFF
4 | ATTX | Serial data transmission to A/T ECU 36 | #B2 | Power supply
5 | 5102 | Senal port for IMB 62 | VCO | — B
6 | TRRO | — B3 [VTHO | —
7 | +B1 | Power supply | 84 | IDLO | —
29 | E2T || A/C Evaporator temp. sensor ground g5 | FCO | —
30 | FC2 | Fuel pump relay (Withoui IMB) | 86 | TRPR | —
31 | REV | Engine speesd signal 67 | ACT | —
32 | ATRX | Serial data reception from A/T ECU . 68 | STA | Stanter signal

JEFGOEE1-00000



3.4.2 FOR AUS AND GENERAL SPECIFICATIONS OF M101 AND J102

! 11:‘ n [ = | r
28| 27|26 (25|24 | /| 23| 13)12]11f1of o8| | 7 [6[X|5la[3]2]
61 60|59|58| 57 5_6]55 54 42\41|40(39(38|37| | 36| 35(34|33(32]|31|30| 28
82 /81| X|80|78 73|72| X|71{70|69] | 68 |67|66|65|64| X|63] 62

— S | |

Connector A (31 - polg) Connector B (24 - pole) Connector C (17 - polg)  Connector D (22 - pole)
i JEFO0042-00029
CONNECTOR A
NO Caontents of cenneclion | No. | Contenils ¢f connaction
24 | N1+ | Crank angle sensor [ +) 55 | ALTC | —
22 | N2+ | Camangle sensor (+) 56 | VSV2 | —
23 | E1 Sensor system ground 57 | 1G4 | Ignitign signal (&= cylinder)
24 | 840 | Inecter {#4 cylinder) 58 | 1G3 | lgnition signal (#3 cylinder)
25 | #30 | Injector (#3 cviindsr) 59 | 1G2 | Ignition signal (£#2 cylinder)
26 1+ #20 | Injeclor (#2 cylinder) | 80 | IG1 Ignition signal (#1 cylinder)
27 | #10 | Injector (#1 cylinger) 61 | OCV- | QOil control vaive (-)
28 | QCV+| Qil control valve (+) 79 | PRG | Purge control VSV
51 | N1= | Crank angle sensar (-) 80 | VSV1 | —
52 | N2- | Camangla sensor (—) B1 | ALT | —
53 | KNK | Knock sensor 82 | EQ1 | Power supply system ground
| 54 | ISC_| Rotary ISC | |
JEFOOC=3-C0000
CONNECTOR B
No. | Contents of connsactian | No. | Contents of connecuon
14 | ICMB | — | 46 |VCPM | Pressure sensor powser supply
18 | PIM | Pressure sensar signal | 47 | E2PM | Pressure sensaor ground
16 | VC | Linear throtiie sensor powsr supply | 48 | ACLK | —
17 E2 Sensof ground 49 | ACEN | —
18 | FCCP | — 50 | OXH2 | —
19 | VFP | — 74 | OX2 | —
20 | OXH1 | — 75 | OX1 | Oxygen sensor
3| IE | — 76 | THA | Intake air lemperature sensor
44 | VvTH | Linear throttle sensor 77 | ACVR | —
45 | THW | Engine coclant iemperalure sensof | 78 | PST | PI/S Pressure switch
SEFOOCE2-00C00
CONNECTOR C
No. Contents of cannection NO, Contants of connaction
g | SIO1 | Diagnosis lesler 40 | STP ! Stop lamp switch
g T Test terminal 41 | AUX | —
10 | DEF | Defoggar swilcn 42 | FANZ2 | —
11 | AT | Neutral start switch (Only for A/T) 69 | SEL2 | —
{2 | MGC | A/C Maagnet clulch refay 70 | SEL1 | Map censtant switch signal (Only for M/T)
13 | FANT | Radator tan relay (Without 2-step control) i H/IL | Tall lamp switch
37 | SPD | Vehicle speed sensor 72 | ACEV | A/C Evaporator 12mp. sensar
38 | ACSW| A/C Switch 73 | OX3 | —
39 | BLW | Heater blower swilch |
JEFOG043-00000

CONNECTOR D

No. | Conlents ol connection NO [ Conignls of conneclion
1 BAT | Memory back-up supply 33 | ATNE | Enaine speed signal to AT ECU

2 | FC1 | Fuel pump ralay (With IMB) 34 | VF | VF monuer terminal

3 W | Malfunction indicator lamp 35 | FPOF | Fual pump relay OFF
| 4 | ATTX | Serial data transmission 1o A/T ECU 36 | +B2 | Power supply

5 | SI0O2 | Serial port for IMB 62 | VCO | —

6 |TRRQ | — 63 [VTHO | —

7 +B1 | Power supply 64 | IDLO | —

29 | E21 | AJC Evaporalor lamp. sensor ground 65 | FCO | —

30 [ FC2 | Fuel oump relay (Without IMB) 86 | TRPR | —

31 | REV | Engine speed signal 67 | ACT | —

32 | ATRX | Serial data reception from AT ECU g8 | STA | Starter signal

JEFQOCAE-00000
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3.4.3 FOR LEADED SPECIFICATIONS OF J102

| | 28| 27| 26 20|19(18| 17|18 15| 14 12 2| 11}
B T 501,/ 40| 48] 47| 46| 45| 44| 43 41 30| 28
82 81 Xso]7e] 11/ \ 78 7776 75| 74| |73]72] X|71] 70]89] | e8|67]e6]65]64| X|63| 62 |
E I — —— | - — — — | —
Connector A (31 - pole) Cannsctor B (24 - pole) Connector C (17 - pecle) Cannector D (22 - pole)
JEFTO0A7-0003C
CONNECTOR A
NG. | Contants of cannection ING. Cenignis of conpnaclon
21 | N1+ | Crank angle sensor (+) 55 | ALTC | —
22 | N2+ | Cam angle sensor (+) 56 | vSV2 | —
23 | E1 | Sensor system ground 57 | 1G4 | lanition signal (#4 cylinder)
24 | #40 | Injecior (#4 cylinder) 58 | IG3 | Ignition signal (#3 cylinder)
25 | #30 | Imjector (#3 cylinger) 59 | 1G2 | lgnition signal (#2 cylinder)
26 | #20 | Injector (#2 cylinder) 60 | IG1 | lgniton signal (#1 cviinder)
27 | #10 | Injector (#1 cylinger) 651 | OCV- | Oil centrol valve (=)
28 | OCV+ | Dl control valve (+) 79 | PRG | Purge control VSV
51 | Ni= | Crank angle sensar (=) 80 | VSV1 | —
52| N2- | Cam angle sensor (- 81 | ALT | —
53 | KNK | Knock sensor 82 | EQ1 | Power supply system ground
54 | ISC | Rotary ISC
JEFO0048-0000T
CONNECTOR B
NO. | Coritents of conneclion No. | Contents of connection
14 | ICMB | — 46 | VCPM | Pressurs sensor powser supply
15 | PIM | Pressure sensor signal 47 | E2PM | Pressurs sensor ground
186 | VC Linear throttle sansor power supply 48 | ACLK | —
17 | E2 | Sensor ground 49 |ACEN| —
18 | FCCP | — 80 | OXHZ | —
19 | VFP | — 74 | OX2 | —
20 | OXHY | — 75 | OX1 | —
43| IE | — 76 | THA | Intake 2ir temperature sensor
44 | VTH | Linear throttle sensor 77 |ACVR| —
45 | THW | Engine coolant temparature sensor 78 | PST | P/S Pressure switch
JEFOG04S-D0000
CONNECTOR C
Na. Contents af connection No. Contents of cennaction
8 | SIO1 | Diagnosis tester 40 | STP | Stop lamp switch
a T | Tes!terminal | 41 | AUX | —
10 | DEF | Defegger swilch 42 | FAN2 | —
11 | AT | Neutral start switch (Only for A/T) 69 | SEL2 | —
12 | MGC | AIC Magnel clutch relay 70 | SEL1 | Map constant switch signal (Qnly for M/T)
13 | FAN1 | Radiator fan relay (Withoul 2-step corilrol) 71 H/L | Talllamp swileh
37 | SPD | Vehicle-spesd sensor 72 | ACEV | AIC Evaporator l2amp. sensor
38 | ACESW| AJC Swiich 73 | OX3 | AlF agjuster
38 | BLW | Heater blower switch
JEFDOSSC-00000
CONNECTOR D
No. |_ Conianis of canneclion NG, Centents af cennaction
1 | BAT | Memory back-up supply 33 | ATNE | Engine speed signal tg AT ECU
2 | FC1 | Fuel pump relay (With IMB) 34 | VF | VF monitor ierminal
3 W | Malfunction indicator lamp 35 | FPOF | Fuel pump relay OFF
4 | ATTX | Serial dala transmission (c A/T ECU 36 | 4+B2 | Power supply
5 | SI02 | Serial port for IMB 62 | VCO | A/F adlusier power supgly
6§ |TRRQ | — 63 | VIHO | —
7 | +B1 | Power supply 64 | IDLO | —
29 | E21 | AJC Evaporator lemp. sensor ground 65 | FCO | —
30 | FC2 | Fuel pump relay (Without IMB) 66 | TRPR | —
31 | REV | Engine spsed signal 67 | ACT | —
32 | ATRX | Seral data reception from A/T ECU 68 | STA | Starter signal

JEFOO0S 100
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4. GENERAL PRECAUTIONARY MEASURES IN ENGINE DIAGNOSIS
4.1 PRECAUTIONARY MEASURES FOR REPAIRS OF FUEL SYSTEMS

¥

4.

Prior to performing operations of the fuel system, remove the cable of the negative (-) terminal from the

pattery.

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.

The fuel supply line (betwaen 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 relieve the
fuel pressure, following the “Fuel pressure relieving procedure.”

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

from splashing.

IZFO0052-00032
The connection method of fuel hoses or evaporative emis-
sion hoses differs, depending upon the type of the pipe. I =
When connecting the fuel hoses or evaporative emission | i
hoses again, be sure to correctly connect and clamp them it = =
by referring to the figure on the right. &_ b Ll o '___'___fg
Ensure that no twist nor fault is present after connecting. e | 3 N
(1) Fuel hose L- |
(1) Hose insertion length aaal
nsert the hose in such a way that L1 becomes 0O - In case of bulgs spool
2 mm. (Double spoal)
@) Clip position

Clamp the hose in such a way that L2 becomes 2 - L

5 mm. (The clip shall not be placed at the bulge or i

spoal of the pipe. Also the clip shall not go beyond = HOC .

the hose end.) =11 ~—q

E"'::P““E ------ )
L _':
In case where stopper is provided
(Stopper difiers. depending upon location)

JEFCOC60-00033
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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. )

(2 Clip position P
The clip end position is about 2 mm away from the
hose end. J 3 mmor less

In case where stopper is provided
(Stopper differs, depanding upen localion)

e
| E——
I ——----—-———-l-l!r'l—-:--

‘ .F!at:iius ends

e

—

—

3 mm ar |less

i

In case of round shape

JEFDODCG " -000G=

(3) Purge hose
(1) Hose insertion length ! - el
Insert the hose in such a way that Ly becomes O - |
3 mm. |
@ Clip position
Clamp the hose in such a way that L2 becomes 2 - i .| p P ——
/ mm. ===l

In cass where stopper is provided
(Stopper differs. depanding upon location)

= I LE

Hadius ends

n case of round shape

JEFOORG2-0C035
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
reqgulator or pulsation damper, use a new "O" ring or gas-
ket. Apply gasoline or silicone cil to the "O" ring before as-

sembling.
JEFQOCES-CE000
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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.

After 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. LR

—

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.

Fual pump relay

N

~=~LOCES-000=E

4.3 FUEL LEAK CHECK

After the fuel systermn 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
so as to apply fuel pressure to the fuel system.

2. Under this state, ensure that the fuel system exhibits no fuel leakage at any paint.
JEFCO06E-00000

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-II 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 P0172/26 (too lean/too rich in fuel system)
(3) DTC 0300/17, DTC P0301-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. o
JEF 700000
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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 orecautionary 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.
JEFGGEES-00000

5.1.1 ON-BOARD DIAGNOSTIC SYSTEM OF VEHICLES M
FOR EUROPE

The vehicles for Europe have the following functions that com-

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

dards.

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)

JEFDDOEZ-00037

2. While the engine is running, if the ECU detects any mal- - T W= | om

function in the emission control system/components that - meuel_ | scalostion matod L

will affect the emissions from the vehicle, or in the power o8 | eressure / / ‘ b ir o

train control components, or if any malfunction is detected R .

in the ECU itself, the ECU illuminates or flashes the MIL R rr.a1;u'ﬁ=;.cﬂf f s =

(only when misfire is detected which will damage the cata- sy | EPnece \\ i N

lyst). Then, the ECU memorizes the malfunction area (DTC fihiecd

by ISO15031-6/SAEJ2012). o | H 2L >

If that malfunction will not occur in three successive run- ”:ﬁiﬂ [

nings, the MIL is automatically turned off. However, the POT20AT | gpom A / / Hire o

DTC will be recorded in the ECU memory. JEF00070-00038

NOTE:

e« 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. Itis possible to read out various data from the engine ECU / /
by connecting the OBD T generic scan too which comi- (\ | E’ ,7:7'”“ /
plies with the ISO 14230 tormat or DS-21 diagnosis tester / — J L L
to the DLC of the vehicle. You can perform trouble-shoot- = ay e

ing efficiently by checking these data (DTC, freeze-irame |
data. current data, Oz sensor monitor data, etc.). \i

&\KS.

JEFOQOT 100038

4, The DTC Is composed of the ISO -sﬁandard’ code (speci- Diagnostic trouble code
fied by 1SO 15031-6) and the manufacturers designation PO 1186 (Power train)
code. The 1SO standard code should be set pursuant to 5 Body 1
the 1SO. On the other hand, the manufacturer's designa- C Chassis - |
. . | D
tion code can be freely set forth by the manufacturer with- il e
in a specified limit. VeRicls § sy |
0: Regulahon : -
1. Maker
{ & 2: Fuel and air meLering
3 - Ignition system or misfire
7 & 8 Transmission

JEFOCOT 20000
5. Many DTC's have a 2 trip detection logic which assures - \ X T

avoidance of wrong detection and functions only when & e D8\ levalsionmetos| Mt
malfunction is surely occurring. However, another diagno- PO141/22 .‘-ﬁ;ﬁﬁgﬁ;ﬂ ;F 21 0
sis mode is provided, in which only a one-time final confir- | |
mation test is necessary for a service mechanic to confirm —_— Preailil (1 - o
that the malfunction has been completely remedied after | mantuncion \
the repair. =3 |
The mode can be switched on with the OBD 1l generic Fuel tnm H
scan tool or the DS-21 diagnosis tester. (In the case of the P e  Reion /) 2me ©
DS-21 diagnosis tester, the "Continuous monitoring re- 2
sults” of "Vehicle communication in CARB mode” must be T JEFO0D7300041
selscted - Vehicle communication |

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

JEFOODOO-00042

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

7. 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.) .
JE Ula
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8. Freeze-frame data '—\
When a malfunction is detected for the first time, the en- (a) CARB mode |
aine and running conditions at that moment are memo- ~{Data display ]_E]
rized in the memary. 05 0.0 %

The engine and running conditions are recorded at the 390 0.0 %
moment when the malfunction was found (fuel system, cal- 0.0 % 4B DB
culated load, engine coolant temperature, fuel trim, engine 0t 0 Km/h
revolution speed, vehicle speed, etc.). Therefore, the I

treeze-frame data is useful during the trouble-shooting to Malfunction code: PO105

determine whether the vehicle was running or stopped, Press "F1" kev.

the engine was hot or not, ihe air-to-fuel ratio was lean or

rich when the malfunction occurred. | (b) DAIHATSU mode
—[ Data display | - [~
-30°C MAP 146 kPa

| 0.0 rpm VS 0 Km/h
-1.0° Wl ©000mS

Malfunction code: P0O105

Press “F1" key. |

JEFCOOTE-00 104

9. Updating freeze-frame aata

Since the ECU is able to memorize the freeze-frame data
for 2 single malfunction, the freeze-frame data shown In
ltem ‘1" below has priority when data is memorized.

If the freeze-frame data shown in ltem “1" below is detect-
ad when the freeze-frame data shown in liem “2" below
has already been memorized, the freeze-frame data 2018
replaced by the freeze-frame data "1".

PRIORITY FREEZE FRAME DATA
Fraeze frama data at initial detection of malfunction among
1 misfire detected (P0300-P0304 and PO314), fuel system

oo lean (PO171) and fuel system too rich (PO172)

Freeze frames data when a malfupction other than those in
‘ “1" above is datected

NOTE.:
« |f the malfunction which occurs later has a lower priori-
ty or the same priority as the former one, the data Is

not updated.
JEFODOT7-00000
10. Erasing of MlIL-related ‘malfunction code (DTC) | Vehicle communicalion = 1
In the case of electronically-controlled automatic transmis- Indication of malfunction code
sion-equipped vehicles of EU spec. only, selecting Ml Erasing of DTC (Only EU spec: AT)
“Erasing of DTC (Only EU spec. AT)" will erase all the Erasing of DTC (Others)
DTC’s on the EFl ECU side, MIL-related DTC's on the A/T Indication of freeze frame cata

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

Trace record for maliunction
Security access

| = selectiuncton

JEFGOOTE-

ECU side (items with a circle in the MIL column on page
EF-41) and freeze-frame data.
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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 simultaneously 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 fora 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 monitor data, etc.).

(Only when DS-21 diagnosis tester s used)

The DTC (diagnostic trouble code) is set to a four-digit
code in accordance with ISO 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 l-:r

Indication of malfuncticn code
Erasing of DTC (Only EU spec. AT)
| Erasing of DTC (Others)
ndication of freeze lrame data
ndication of currant daia
ndication of parts ECU No.
Actualor dnving
Trace racord for malfunction
Security access

JEFOQQ 7300085

Abnorma
Normazl
Memorized
(luminated '
Extinguished : Extinguished
> «— 5 sec.
JEFO008 | 00027
A |
h\ .r";{_.. P
b . —DLC
‘| - "M = | ."'-
\'I_? \\
\ y
ix H K o N
1\&\ .
JEFO0082-D00EE
DTC No. Detection 1tem
|4-digit code H 2-digit code,
l *--’ Manifold absolute {
PO105/31 pressurg/barometric

pressure circult malfunction

PO110/43 Intake air temp. circdit malfune.

JEFO00B30C0:3
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Some DTC's have a 2 trip detection logic which assures
~voidance 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 air-to-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 freeze-frame data can be read out only by using ihe
DS-21 diagnosis tester.

Malfunction code: PO105

\ Ma
DTC No. Dé\\ evalaton meinod | ML \
poraras |OEenserd | | 2w o
F Fuel trim
PO1T1/25 | (Arr-tusl 2 ttip O
maliunction
Fug! inm
po172/26 | (Alr-fugl )) 2 nip @
malfunctian
! ‘ ' —
JEFQDOB&-O0CS0
JEFODO8S-000*
DAIHATSU mode
Data display Jﬂ—
~30°C I.‘t.:'.lAF* 146 kPa
0.0 rpm 0 Km/h
| _1.0° 0.00 mS

JEFD008E-00105



9. Updating freeze-frame data
Since the ECU is able to memorize the freeze-frame data

for a single malfunction, the freeze-frame data shown In
ltern “1" below has priority when the data is memorized.

If the freeze-frame data shown in ltem “1" below is detect-
ed when the freeze-frame data shown in Item "2" below
has already been memorized, the freeze-frame qata 2" 18
replaced by the freeze-frame data “1".

PRIORITY FREEZE FRAME DATA
Freeze frame data at initial detection of malfunction
1 among fuel system tco lean (PO171) and fuel system

loo rich (PD172)

Freeze frame data when a malfunction other than those in
2 “1" above |s detecled

NOTE:
« |If the malfunction - which occurs later has lower priority

or the same priority as the former one, the data is not
updated.

10. 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 1ISO14230 (Euro-OBD) pro-

tocol.

As regards the position, connector shape and pin arrange-

ment, the DLC is in accordance with the ISO 15031-3

(SAEJ1962) and has complied with the 1ISO14230 format.

The OBD II serial data line (K line of 1ISO14230) is used for the

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

order to communicate with the ECU.

\Terminai No. Connection/voltage or resistance Condition

7 Bus & line/pulse generation During transmission

4 Chassis ground/«> Body ground 10 Q or less Always

EF-31
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JEFOO0&7-00000

Vehicle communication

Indication of malfunction cods

Erasing of OTC (Only EU spec. AT)
Erasing of DTC (Others)

Indication of freeze frame data
Indication of current data

Indication of paris ECU No.
Actuator driving
Trace record for malfunction

16 Battery positive/es Body ground 9 - 14V Always

+B ECU-T EFI-T REV
| N1
Xom =l -
[1_15 15 [14] 13| 12/ [11{[10] [ 9 DLG
gll7]le]lsll4][3][2][1
— Body ground
——— ECU ground
OBD Ii serial data line

(K line of ISO 14230)
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NOTE:! | Power indicataor (switch section) N
« 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-
funclioning parts.
SST: 09991-87404-000

JEFDOGS0-00CEa
Connect the DS-21 diagnosis tester to another vehicle. Turn
ON the ignition switch.
Ly | Malfunction on vehicle side
“gg‘g} F;qwar mg:hcat:t::rrof Check DLC, +B and earth .
- fagnosm ISR « Voltage check of BAT termmal
goes o | « Continuity check between terminal E and body
When Power indicator of
DS-21 diagnosis tester Mdltunction of DS-21 diagnosis tester proper
will hot go on:
JEST0001-G000

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-II generic scan tool is used, the DTC or freeze-frame data

in the flow chart can not be read out.
JEFSO082.000006
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5.2.1 ENGINE DIAGNOSIS FLOW CHART

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

@ring in malfunctioning vahicl@

|

Inquiry with customer

|

Obtain full information about conditions
and environment where malfunction
occurred.

R |

@heck and making record of DTC/ireeze-frame datED

|

(Eraslng of DTC/freeze-tframe data)

Malfunctioning |
phenomenon ex|sts.

DTC indicated.
Malfunctioning
phenomenon exists.

.1

Confirmation of reproduction of
malfunctioning phenomenon

|

Ne malfunctioning
phenomenon exists.

______________

Confirm phenomencn and grasp mal-
functioning situation. (If phenomenon
can not be reproduced, use informa-
tion obtained through inquiry and mal-
function reproducing method.)

A O e —-—

@anirmaﬁan by malfunction reproducing simulation methmi)

|

(Hecheck and record of DTC/freeze-frame data)

i
No DTC indicalea.

Malfunctioning
phenomeanon exisis.

No DTC indicated.
No malfunctioning
phenomenon exists.

Narrow down
malfunctioning
sSystems,

- i
C Bl )

Y

( Visual check }--

heck and repair by means
chart according to DTC

§

Trouble-shooling according 1o Ch
malfunctioning phenomena |

;

eck and repair for malfunction \ ____
which eccurs intermitiently.

: NO

Y

\\Is vehicle restored to its normal state?

C J

YES
Finish

Final confirmation (DTC confirmation) te?___

Confirm that the maliunction-
ing phenomanen thal custom-
er spoke about has been rem-
edied compleiely.

..-.-..-..---.ﬁ.-dh--.ﬁ.ﬁ.*-i--‘-- -y -

o s

I
I

System is normal.

There is a strong likeli-
hood that a malfunction
occurred in the past In
lhe wire harness or con-
nector of tha system
which was indicated at
timea of initial DTC check.
Hence. check the wire
harness of connactor
concernad

JEFOOOSE 00000
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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 phenomenan. No matter how long you continue opere
fions. 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-shooting. Hence,
instead of making general questions, it is necessary to 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-
function. In some cases, the information about malfunctions which took place in the past and about the his-
tory of previous repairs, which seem 10O have nothing to do with the current malfunction, may prove to 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 customer

o WRAL? weeermmemrimesseres UTLESE Vehicle model. name of system
s When? - e e Date, time, freguency of occurrance
o WHEF@? rr-merei-eeuriscnnes GCondition of road

« Under what conditions? -~ Running conditions, driving conditions, weather conditions

« What happened? -~ How customer felt about malfunctioning phenamencn

JEFIOOSS-CO000

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 phenomeno..
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 ireeze-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. N
JEFGO0S5-0C000
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524 CONFIRMATION OF REPRODUCTION OF MALFUNCTIONING PHENOMENA

In the course of trouble-shooting, the operator can not pinpoint the cause for the malfunction unless ne
confirms the phenomenaon. For this purpose, it is indispensable to reproduce the malfunctioning phenome-
non by creating conditions and environments that are similar to those where the malfunction occurred,
hased 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, weatner condition, driving con-
dition). For this end, it is of great importance to try 10 reproduce the malfunction persistently by applying ex-
tarnal 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 difficult to reproduce. Therefore,
with the vehicle in & stationary state, you can perform the 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 (part).
JEFOQOSE-000CT

MALFUNCTION REPRODUCTION SIMULATION TEST

METHODS
1. Vibration method:
When vibration is thought to be the main cause
(1) Corinector |
Lightly shake the connector vertically and laterally.

JEFOODBT -L{Cne

(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 lightly

JEFOQ028-000S5

(3) Parts, sensors
With your finger, apply light vibrations to a part of
the sensor which is presumed to be the cause for
the malfunction. Check to see if the malfunction is
reproduced.
NOTE;
« Be careful not to apply too strong vibration to a relay,
for it can cause an open wire in the relay.




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 1o be caus-
ing the malfunction by using a dryer or the like.
Check to see if the malfunction occurs.

CAUTION:

L

Do not heat the section beyond 60°C. (Temperature
limit to assure that no damage be made to the compeo-
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. Otners:

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

JEFDO100-00057

JEFGO101-00058

JEFDQ102-00059
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5925 RECHECK AND MAKING RECORD OF DTC/FREEZE-FRAME DATA

By checking the DTC/freeze-frame data after confirming the reproduction of the malfuncticning 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 DTC 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.

5 \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.
JEFQO102-00000

5.2.6 BASIC CHECK
[t is possible to narrow down the malfunctioning sections Dy performing the basic engine check, following

the "basic engine check flow chart.’
JEFDD 0400000

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.”
J=FD0105-00000
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5.2.8 CHECK AND REPAIR BY CHART ACCORDING TO DTC’'S

The following table shows the checking orocedure. You can perform efficient 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.

« OTC No. « Trouble area | e MIL (malfunciion indicator lamp)
This shows the diagnosis trouble code This shows areas whera mal- O - MIL is lluminated.
“4-digit code/2-digit code.” The 4-digit functions are likely occurring. — : MIL will not go on.

code is in accordance with the ISO/SAE
Regulations. The 2-digit cods is s&t farth

by the DMC itself.
- » Maltunction evaluation method
N This indicatas whethsr the 1 trip
e Detsction item | i . oo 12 .
This item indicates a malfunctioning Eneif:ﬂffgf?éc :é %atiﬁ-?fé?: rel
systam or contents of malfunction.. g mploy - -
\ malfunction

DTC (specified by ISO/SAE regulations) chart
|

NOTE:
« Vehicles for some destinations do not have certain DTC numbers that are listed in the chart.
l | \ t
Y Y 1 5 Y Y
DTC No. Detection |tem Trouble area ev*:'.l.g:.:;f:::tlh od MIL
I
. ; | ~ '“:ﬁ
Manifold absolute pressure/ . E}iﬁ?;twwe or short 1n absolule pressure sensor
PG105/31 t;-arr:.‘sm&t(ic Oressurs circuit o Manifold absolute pressure sensor 1 trip ®
malfunction « Engine ECU - B
« Open wire or short in intake air iemperaiurs
Intake air temperaturg circuit SEnsor circuit .
PO110/43 malfunction ¢ |niake air temperature sensor 1 g O
¢ Engine ECU
» Open wire or short In water temperature sensor
- Enging coglant temperature circult |
POT15/42 circuit malfunction » Engine coolant temperature Sensor 1inp O
e« Engine ECU
Engine coolant tamperature o
PO116/42 | circuit range/periormance :EEEIIT: C; ,t;{i;::?temperature SRR 2 trip O
problem g sysie
&\\f « Open wire or short in throttie position sensor circult .;’/J:_
~— | « Throttle position Sensor |

—

JEFOON 00061
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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 malfunction. 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:
» |f 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. R ——

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 DTC

check.,

JEFCOT108-00000
5.2.11 FINAL CONFIRMATION TEST = _ ——
Confirm that the malfunctioning phenomenon pinpointed by Vehicle communicaion =]
the customer has been completely eliminated. If the remedied Indication of maliunction code
parts are related to the DTC, erase the DTC once and carry Erasing of malfunction coae
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 resuits
DS-21 diagnosis tester, select the “Continuous monitoring re- Rear Oz sensor test results
sults" of the vehicle communication in CARB mode.)

| selectfunction

TEF00109-00062
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5.3 INQUIRY SHEET

If you make an inquiry sheet in advance, as shown in the example below, you can completely make all nec

essary inquiries.

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

each market.

[INQUIRY SHEET]
Inguiry sheet
Name of customer Venicle mode! Enging - N/A, T/C, Transmission - 4MJT, SM/T,
| SIC, carburetor, 2WD, 4WD 2A/T, AT,
EFIl. LPG 4AT
| Frame Na. Registration date - Date of malfunction - - |Running distance km
D‘E!alfﬂ Equipment: |
lnscle [Sex] of customer (driver) |[Age] [Qccupation] [Places where vehicle is mainly used] |[Parking placs]
| Male Female | ADDrox. lrban district/suburb/seacoastmouniain/others | Outgoor/indoor
« No initlal explosion takes place. o Explosion is incomplgte although inizizl €xplosion takes place.
Poor starting « Hard starting (cold engine, hot.enging, always) » No cranking takes place.
e Other ( )
« Fast idling ineffective « |dling speed toc low
Faulty idling « |dling speed oo high » [dling unstable (cold engine. hot engine, always)
| « Other ( '} |
Sl « Hesitation (during start, during acceleration, during deceleration. during a certain psriod) « Knocking
Poar drive-ability ¢ Backiire e Lack of power - F’ur:ef acceleration e Pocr blow
« Other ( )
« During idling (during warming up. after warming up) e At time of starting Duning running ( )
Engine stall o Immedialely atter vehicle stops (Re-stan possitle, Re-start impossible) = Undsr loaded stets (Arr conditiors", slectnc load, power steenng)
« Other ( )
From whan malfunction has started? | « Since vehicle was purchased as a new car « Recently ( since what y=ar/ month )
Freguency of occurrence | = Atall times « Under a certain condition ( ) e SOMEIMEs
‘ + ALall imes
L”Egﬁgﬁglm[ Weather |  Fine « Cloudy « Rain « Snow » Other ( )
| | | Temperaiure| « Temperature (2bout °C) (Spring, summer, autumn, winter)
Engine condition |« When cold e After warming-up e During warming-up (Water temperature about °C)
Road e Lirban district « Suburb e Highway ¢ Mountainous road (Uphiii, downhiil)
» No relation « During racing under no load
Oriving conditions ¢ During running (Vehicle speed. km/h, Engine speesd. rpm, MT Which gear?)
» During turn (right curve, left curve)
Other situations |
[ State of maliunction indicator lamp (MIL) |« lluminated or flashing at all times = llluminated or flashing somezmas  » Will not go on.
Indication of DTC During checking| « Normal « Malfunction code ( )
« Reading cut by using OBD [ generic 2nd time » Normal « Malfunction code ( )
scan tool or PS-21 diagnosis tester
« Reading-out of MIL flashing pattern by
shorting terminal T

SEFDOT10-00063
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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 details of the checking of each code, refer ta the DTC chart for each code.

EF-41

JEFQO1 1100000
5.4.1 DTC CHART SPECIFICATIONS
1. Codes specified by ISO/SAE
— Mallunction
DTC No. Detaction item Trouble area svalatlonmetiod MIL
| Manifold absclute pressure/ | « Open wire or short in manifold absolute pressure sensor circuit
P0105/31 barometric pressure circuit | » Manifold absolute pressure sensor 1 trip O
malfunction « Engine ECU
tals & . « Open wire or short in intake air tamp. sensor circult
PO110/43 R y € air temp. circull e Intake air temp. sensor 1 trip O
malfunction « Engine ECU
Ehai - m— Open wire or short In water temp. sensor circult
PO115/42 ml?flgacf'iﬁ anciome. G s Englne coolant temperature sensor 1 trip O
et | » Engine ECU
. Engine coolant temp. circuit | » Engine coolant temp, sensor .
P0116/42 range/performance problem | Cocling system £ g ©
Throttie/pedal position « Open wire or short in throttle position ssnsor circuit
PO120/41 sensar/switch "A" ¢ircuit « Throttle position sensor 1tnp O
malfuncuon « Engine ECU
« Air Induction system
. Oxygen sensor circuil * Fuel pressure ;
POIZ0/E] malfunction (Bank 1 sensor 1) | * INIECtor injgction | | 2 lrip O
« Open wire or short in heated oxygen sensor circult
» Hzated oxygen sensor
+ Alr Induction system
Oxygen sensor circult ' ilzuel PEESSUre |
P0133/21* slow response *Injestor INBGon | - 2 trip O
(Bznk 1 sensor 1) « Opan wirg or short in heated oxygen sensor circuit
- » Heated oxygen sensor
* Engine ECU
| _ Oxygen sensor heater  Open wire or short in heater circuit of oxygen sensor
P0135/23" circuit malfunction » Oxygen sensor heater 2 trip O
(Bank 1 sensor 1) ¢ Engine ECU
SO Oxygen sansor circui : gii; :r:ri ;r: Es;pri N heater circuit of oxygen sensor - .
malfunction (Bank 1 sensor 2) | Engine ECU
A A Oxygen sensor haater circuit | .
PO141/24 malfunction (Bank 1 sensor 2) | Same as DTC No. PO135/23 2 trip Q
| | e Air intake (hose loose)
Fuel trim system too tean e Fuel line pressure
PO171/25 (Air-fuel ratio lean e Injector blockage or leakage 21rip @)
maltunction, bank 1) « Opean wire or short In oxygen sensor circuil
q * Oxygen sensor
» Mzanifold absolule pressure sensor
Fuel trim systam too rich + Engine coolant tempearature sensor
PO172/26 (Air-fuel ratio rich e Gas lsakage on exhaust system 2 trip O
malfunction, bank 1) » Purge VSV ior EVAP
|« Engine ECU
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Malfunction

i |

DTC Ne. Detection item Trouble area evaluation method
Random/multiple cylinder e Ignition system ML
ul "
FPO300/17 misfire detected » [njector 2&“‘“7
— » Fuel pressure NG
PO301/17*! hgf;;zgﬁected « Compression pressure Ll
-1 = : -
PO | Sinoera A s
PO304/17"" ”gyl'_” aler. 4 e [ON current sensor 'P
=L i « Engine coolant temperature sensar
. Y A « Open wire or short in engine wire
Single cylinder misfire « Connector connection
PO314/—" (Cylinder not specified) « Manifold absolute pressurs sensor |
(EU regulation) » Engine ECU |
" NP » Open wire or short in knock sensor 1 circuit
PD325/18% Knock - semser 1 Circult e Knock sensor 1 (looseness) 1trip O
maliunction « Engine ECU
« Open wire or short in crank angle sensor circul:
Crankshaft position sensor | » Crank angle sensor 1 tfi
Fa335/13 “A" circuit malfunction « Signal rotor P O
« Engine ECU
tSarmahal-cositicn SenSer « Open wire or short in cam angle sensor circuit | |
PO340/14 f P’t rnajif} AGYOn | o Cam angle sensor 1trip O
CECY) L « Engine ECU
e—— Catalyst system sfilciency i § R T conw-:-f B : sy o) -
P0420/27 erisay ol iyl * Open wire or short in (heatad) oxygen sensor ::irr.:.ml 2 trp O
SO UTresna « (Heated) oxygsr sensor
Evaporative emission e Open wire or shortin VSV circuilt for EVAP | |
P0443/78 control system purge control | ® VSV for EVAP 2 trip O
valve circuit malfunction « Engine ECU |
» Open wire Or short in vehicle speed sensor circuit |
- Vehicle speed sensor « Combination meter .
POS00/52 malfunction « Vehicle speed sensor < 1np O
« Engine ECU
« Combination meter
. ~ « Open wire or short in signal line from A/T ECU or
POS00/52 ver,}'ﬁ ‘e,.fge*“-‘d sl ABS ECU or vehicle speed sensor 2 trip O
s sl ik « Engine ECU or A/T ECU or ABS ECU
« Vehicle speed sensor
.. Idle control system » Open wire or short in ISC valve circuit .
POSAS/71 maliunction « Engine ECU R O
Transmission fluid .
PO710/38"3 temperature sensor circuit 1 trip @)
malfunction
Transmission fluid |
PO711/38"3 temperature sensor circuit 2 trip O
range/periormance
- Turbiue speed s2nsor circuit :
PO715/37™ malfunction 1 inp O
Qutiput speed sansor circuit —
PO720/42% | 2 trip O
maltunction Refer to the AT section
. Engine spaed inpul circult .
3
PO753/61 Solenoid No, 1 1 trip O
PO758/62"3 Solenoid No. 2 1 trip O
PO763/83™ Salenoid No. 3 | 1 trip O
PO768/64% Duty solenoid 1 trip Q
PO773/65°3 Lock up solenoid circuit 1 trip O

malfunctlion

JEFCO114.00



2. Codes specified by DMC
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oy Malfunction |
DTC No. Detection item Trouble arza evaliation mithod MIL
Baromelric pressure senser 1 ;
"] . —h
P1105/32 circuit malfunction Enging ECU g
| : —— « Open wire or short in A/F adjuster circuit malfunction
P1130/29* ﬁ;fi?\}:t?éir Gircun « A/F agjuster 11rip —
» Engine ECU
« Open wire or short in lon system circuit
¢ [gnitor unit
P1300/36"' lon system maliunction « |gnition coil (All cylinders) 21rip O
« Spark plug (All cylingers)
« Enagine ECU
,-- « Mechanical system (Skipping tegth of tming chain,
P1346/75 V‘;’;;?:gé:r?;g';aggﬂl wrong installation of timing chain and chain tensioner) 2 trip @)
| - ANoRE « Engine ECU
|« Valve timing
| . « QCV .
P1349/73 VVT system malfunction « VT controller assembly 2 Irip O
« Engine ECU
Starter signal circuit « Open wire in starier signal circuit :
P1510/54 malfunction » Engine ECU erip O
» Open wire or short in A/C switch circuit
e A/C switch
= Switch signal circut » Open wire or short in lingar throttle sensor cirguit _
F1520/51 maltunction + Lingar throttle sensor 1 irip -
« Open wire or short in neutral start switch circuit
« Neutral start switch
- _ . Open 'wire or shart in A/C evaporator temp. sensor circuit
P1530/44 i‘ﬁf‘;" ﬁ-.pati'frfrﬁrﬂfnmp' SeNSCr | 4 A/C evaporator temp. sensor 1 trip —
* Engine ECU
ECU back up power source | » Qpen wire in back up power source circult .
P1960/61 circult malfunction e Engine ECU 1R O
.2 m i ' . ,
P1600/B3"2 i i signzl « Enging ECU 1 trip =
| : o « Open wire or short in immobiliger signal circuit
F1801/81"2 :'Tar]l?ﬁr?giffr: signal circult « Immobilizer ECU 1trip -
| « Engine ECU
Serial communication « Open wire or short in serial communication circuit
P1602/82 croblem batween EFI ECU | « AT ECU 1 trip O
and A/T ECU » Enaine ECU
| « Open wire or short in OCV circuit
P1656/74 QCV circuit malfunction « OCV 1 trip O
« Engine ECU
N 73 Lock-up clutch status |
PI703(%2 malfunction 21rnp O
Refar to AT section
F1780/66* Switch solenoid 1 trip O
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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 pattern 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 for that DTC No. However, the data other than the 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. PO314, 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

JESQ0T15-0C7
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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 maltunction is remedied 10 a

normal 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. SN 30

5.5.2 FAIL-SAFE SPECIFICATIONS

DTC No. Detected item Fail-safs operation

« The signal from the intake manifold pressure sensor is sel 10 the
value determined from the threttle opening angle, engine
revolution speed and ISC opening angle. |

 The ignition timing is changed 1o the control based onthe
pressure determined from the engine revolution speed and the
above valus.

« The fuel will be cut when the throttle opening angle and enging
revolution speed exceeds [he respective set values.

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

When the signal from the intake air
PO110/43 lemperalure sensor exhibils an open
wire or short circuit

« The signal from the water temperalure sensor (s set (0 a constant
value.

» The signal from the engine coclant tempserature sansor becomes
a constant value.

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

When the signal from the engine
PO115/42 coclant temperature sensor
pecomes open or shorted.

When the signal fram the throttle
PO120/4 1 position sensor exnhibits an open
wire or short circuit

« The signal from the throttle position senscr 1S sel o a constant
value

e The feedback of the rear Oz sensor is stoppsd
When an abnormality is encounterad| « The correction coefiicient of the feedback of the rear Oz sensor is

— =1 :
POlSb/as In the signal from the rear Oz sensor | sel to the value determined from the enging revolution speed and
pressure.
P0325/18% When the signal Irom e Knock « The ignition IiMing is ratarded.

Sensor becomes open or shaorted.

When the signa! from the
P1105/32% atmqs_ph aric pressure sensar -
exnibiis an open wire or short circuit

» The signal fram the aimospheric pressura Sensor is setto a
constant value.

When the lon current signal from the S
P1300/36™" ignitor unit becomes open or « The |gnition timing is retarced.
shorted.

When an abnormality is encountered e The learning of the most retard timing is prohibited,

P1349/73 . g « The contral of air-te-fuel ratio learning is prohibited.
i the valve liming conira » The idle speed control is changed.
When the signal from the evaporator
| temperature sensor exhibits an open : T o
P1530/44 wire or short circuit for mora thana | © The:alr conditicnar willbe cut
certain length of time
When abnormality occurs in writing
> and reading-out of the rolling codes
P1600/83* into/from the E2 PROM during the
immobilizer communication « The injection and ignition are prohibited
When the rolling cades cannot be (Only for vehicles with the EU, Israsl, AUS and Saudi Arabian
acificali
P1601/81"2 exchanged between the EF| ECU sgiinla i

and the immobilizer ECU or the

| rolling codes are not malched
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DTC No. | Detected item Fail-safe operation

When the signal from A/T ECU or . .
B1R02/E2 tram the EFI ECU becomes open of Z;ra]:ag;ﬂ ;11'5: tne A/T ECU or from the EFl ECU becomes a

shorted.

When an abnormality is encountered
in the contrel voltage of the oil
P1656/74 control valve for more than a certain
lgngth of time

« The continuity contro! of the oil control valve is prohibitec.

NOTE:
e DTC No. with 1 mark - Only for vehicles with European specifications

e« DTC No. with *2 mark - Only for vehicles equipped with immobilizer
e DTC No. with *3 mark == Except for vehicles with European specifications

..J-'E::c 1 15-3:5:-:‘:
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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.

- == -
0 +o — v ) oS82 <
(F9 M~ (58] < (a0 = T3 - T3 f:.I
See page " ] ¥ ‘ ‘ il A | (88|88 | 7
L L L L L Al Q L
\ 0 L L W Ll Q=g | W
\
\ | =
\ Suspeact area _ &
-~ | 3|3 G B
@ = < = %]
2 © D e @
= ® = & = =
@ S e C Rl O .
a | 3| E | = | = |2 3 =
> | 2 | 8| 3|8 = > =
= @ ot Ll = &) ~ O
= a = B O Q
- - - ' = = Q = O =3 - > 2 D
Maltungtion phenomena © o, 5 - o - o © T = =
- ) -— B Qo
5 (3|3 |2 |8 |E| 88|38 |g|¢g
N L iL = T &3 B = o E P,
Engine does not crank (Does not start) o

- Engine cranks normally (Difficult to start) ] « L] sl b

T | Noinitial combustion takes place e o | o ®

[ Although initial combustion takes place, . ® ®

9 | combustion is not complete

2 .

Hargd starting (during cold period) v & b =
Hard starting (during hot period) e | o & & &
Fast idle is not efigctive &

o | ldle revolution speed is too low L1 o] o)

= . . |

= Idle revolution speed Is toe high @ 2 & o

o

D " .

R Unstable/Rough idling @ [ & =] @
Hunting during idling © = - ® <
Engine stalls when accelerator pedal is depressed = @

= . | | |

£ | Engine stalls when accelerator pedal is released S ®

8%

E Engine stalls during idling e o | o @

E Engine stalls when A/C switch Is turnegd on &8
Engine stalls when shifting from N te D o
Hesitation during acceleration period H 11 & &

2 | Hunting during running o ®

=

=

= Lack of output & &

0

& | Knocking
Back fire/Aher fire a a @

~EFU0 1 1855006
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57 CHECKING PROCEDURE FOR COMMON ITEMS IN CHART

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

5 |f the trouble-shooting for all companents, wire harnesses and connectars, except for the ECU, reveals
that na 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 heen found in the ECU. Hence, 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 methoa.

3  Each of the procedures "Check of Wire Harnesses and Connectors," "Check of Malfunction which
Occurs 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 E&Eﬁ”' -

5.7.1 CHECK OF WIRE HARNESSES AND CONNECTORS
Malfunctions of the wire harness and connectors are caused
by an open wire or shart circuit,
Open Wire: This is caused by detached wire harness,
poor contact inside the connector, de-
tached connector terminal, and so forth.

NOTE:

e 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.

« Poor contact is caused by rust formation at the connec-

tor terminal, foreign substances adhered to the termi- il
nal, or drop in the contact pressure between the male | 4| '
and female terminals of the connector. %
Simply disconnect the connector once, and then, re- /ZLP’
connect it. It may change the contacting condition, thus JEFO0) 22-00085
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.

7/ Tension A
1%




Short Circuit: This is caused by a short circuit be-

tween the wire harness and the body R
ground or by an internal short circuit of 5

the switches, etc.

NOTE:
« |f a short circuit is present between the wire harness

and the body ground, thoroughly check to see if the \ H
wire harness is caught in the body, if the wire is rubbed N
&

and the insulator section is ruptured, thus contacting | ' \\\ =\ X
other parts, and if the wire is clamped properly. | T Sates

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

Sensor.

2  Measure the resistance between the relevant terminals of

the connector.
Resistance: 10 Q or less

JEFLOV 2500068
NOTE:
» Lightly shake the wire harness in a longitudinal direc-
tion as well as in a horizontal direction when the resis-
tance is measured.
e |In the case of non-waterproof connectors, the test
probe should be inserted into the connector from each \
wire harness side. H‘\
Tester probes
JEFGO1 2600063
« In cases where the waterproof connector is checked | =
: =Y -
without removing the waterproof rubber, be very careful Cl:?;)_,_:}% | ;Lcsc |

not to deform the connector terminal when applying the Sonsor side e s
test probes. | / , - !Q‘M"
o \\\\{
I o © |
e

JEFDO128-00071
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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.

5.7.2 VISUAL INSPECTION AND CONTACT PRESSURE
CHECK

1. Disconnect the connectors aon both sides af the relevant
harness.

2. Visually check that no rust formation 1s present at the con-
nector terminal section. Also, check that no foreign sub-
stance is admitted,

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.

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:

* |n 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-
tor once, thus resulting in “No malfunction.”
Therefore, if 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,

ECU side

~

Y

Looseness of staked section

-4
e,
e

JEFO0131-00074

JEFOG 13200075
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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.

1.

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 orless

Voltage: Battery voltage

NOTE:

« 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 occurs. Then,
you can judge that the ECU unit is faulty.

ECU side

Wir'E h E r I i HSS ‘-‘-,u‘l-.lll-__r_-'.‘l; N -_..- - - .
ST ER el Craad [
[ i

side

Ground

JEFLAI135-C0077
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5.8 CHECKING PROCEDURE FOR DTC
Brior to the check, check the malfunction indicator lamp (MIL),
following the procedure given below.

58.1 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:

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

2  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, 2 DTC Is
memorized in the ECU.
f no DTC is memorized in the ECU, perform the trouble-
shooting for the malfunction indicator lamp circuit.

58.2 CHECK OF DTC, USING DS-21 DIAGNOSIS TESTER
OR OBD I GENERIC SCAN TOOL

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

2 With the ignition switch turned OFF, connect the DS-21 di-
agnosis tester or the OBD II 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 I generic tester should
be connected directly.

SST: 09991-87404-000

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

4. 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 II 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.

JESSE1 3600078

. _ 400 rpm
@ Extinguished
lluminated
=, —— }

/ , \ 200 rpm
' i Hysteresis
JEF00137-00078

Vehicle caommunication |-:r —
Indicatian of maliunction code
Erasing of malfunction code
Erasing of DTC (Only EU spec. AT)
Erasing of DTC (Other)

Indication of freeze frame data
Indication of current ¢ata
Indication of parts ECU No.
Actuator driving

Trace record for malfunction

JEFOO138-00L.
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(1) Furthermore, as regards the check of unidentified two-
trip DTC (DTC that has been detected only once), se-
lect the “Continuous monitoring results” of the “vehicle
communication” in CARB mode and press "F1" key. It
any DTC has been detected, it will be indicated.

(2) In this case, too, the OBD 1I generic scan tool will indi-
cate only the DTC's provided for in the ISO/SAE. It is
impossible to take a reading of DTC's specified by the

DMC.

5. After completion of the check, turn OFF the main switch of
the tester and ignition switch. Disconnect tne SST from the
data link connector. Then, disconnect the tester from tne

SST.

5.8.3 CHECK OF DTC WITHOUT USING DS-21 DIAGNO-
SIS TESTER OR OBD I GENERIC SCAN TOOL
1. With the ignition switch turned OFF, connect the following
SQT 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

- Vehicle communication .

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

| selectfuncion __

JEFD0140-00082
DTC indication sample
Indication of code |
PO105
Pressure sensor
PO110

Intake air temperature sensor
PO115

Freeze frame data indication sample

Data display =
-30°C MAP 146 kPa

RPM 0.0 rpm 0 Kmih
TA -1.0° Tl oo0omS

Malfunction code: PO105

Press “F1" key.

JEFOO0141-00083

JErG0 142-00000

SST cannector

FFIITTTN
W._::::)

afsisNseRajisls
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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 secona
each time and then it is extinguished for 0.5 second. Then,
this pattern will be repeated after a pause of 4 seconds.

[
i
LI

|
SST
conneclor

Earth
terminal

S8T

JEFO0 ta2-00085

f o

|
SEFO01435-00086
»—rte— (.25 Sec
Glowing |
Exiinguishec L
»——te— (J,25 Sec.
JEFGO 18600067

In casz of malfunctlion code number 21
—e—e— (] 5 S&C,

—J—'—- 0.5 Sec.

»i—te—] 5 S&C.

Glowing H

Extinguished

JEFOD147 00088
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7  The illustration shows an example of the flashing pattern

O o

of the codes No. 21 and 31.
In cases where plural malfunction codes have been de-

tected. the two-digit diagnosis codes are indicated in the
sequence of the code number, starting from a smaller
number. Each diagnosis code is indicated in the abave
described pattern. A pause of 2.5 seconds occurs be-
rween the outputs of respective diagnosis codes, thus
separating one from the others, After all of the plural diag-
nosis codes that have been detected are indicated, the
check engine lamp is extinguished for four seconds. Then,
the detected plural diagnosis codes will be indicated

again.

For the details of malfunctions, refer 1o the DTC chart.

After completion of the check, disconnect the jump wire

and turn OFF the ignition switch,

Then, disconnect the SST from the DLC.

NOTE:

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

e« |In cases where the DS-21 diagnosis tester or the
OBD 1I generic scan tool is not used, it is impossible to
take a reading of unidentified two-trip DTC from the
SST connector.

In case of malfunction code number 21 and 31

Glowing

A A - —

EX'[_iFI EShEd L e o N o
d 2.5 Sec _E:

JEFOD148-0008%

=00142:00000

=
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NOTE:

s« 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 18
first 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.

JESDO1S0-00000
NOTE: . —
» When malfunctioning phenomena are to be reproduced - Vehicle communication <]
with the DS-21 diagnosis tester or OBD II generic scan Indication of malfunction code
tool connected to the DLC, the “Continuous menitoring Erasing of malfunction code
results” function can be used. (In the case of the DS-21 Data display for freeze frame
diagnosis tester, select the “Continuous monitoring re- Indication of current data
sults” of the “Vehicle communication” in CARB mode.) Front Oz sensor test resuits
This function makes it possible to indicate the DTC Rear Oz sensor test resulls
when the malfunctioning phenomenon is first repro- 4
duced. m

(Request of onboard monitoring test results of 15O JEF00151-060%0
15031-5 Continuous monitoring system)
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5.9 ERASING PROCEDURE FOR DTC

rhe DTC and freeze-frame data can be erased through the
following methods.

1.

The DS-21 diagnosis tester or OBD II 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.)

591 WHEN DS-21 DIAGNOSIS TESTEROR OBD II

1.

GENERIC SCAN TOOL 1S 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 II generic

scan tool directly.
SST: 09991-87404-000

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

n 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 1 generic
scan tool.

JEFOD152:0C000

JEFOO163-00031

Vehicle communication L-:.—.-_ l
Indication of maliunclon code

-— o . -——_.q._.-—i-—-------—p--—-l--------r—-.--'--'-'-lr-l-—'-r-'—--r-l

Indication of freeze frame dala
Indication of current data
Indication of parts ECU No.
Actuator driving

Trace record for mallunction

cFO01354-00082
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5.9.2 WHEN DS-21 DIAGNOSIS TESTER OR OBD II ' - |
GENERIC SCAN TOOL IS NOT USED:

Erasure by disconnecting EFI fuse

To erase the diagnostic trouble codes (DTCs) memorized In

the ECU after malfunctions have been repaired, disconnect

the EF| fuse from the relay block for at least 30 seconds with

the ignition switch turned OFF

[When ambient temperature is about 20°C.]

NOTE:

e It is possible to complete this erasing for approximately
30 seconds. In some cases, however, it may take -
|0n er. [FusL ] <3 |<|- 5 < <l = "
Furgth'ermore, the erasing can be made by disconnect- i Lg_ﬁ = R EJ
ing the circuit, such as the battery power supply and En—‘ — z z -
fusible link. In cases where the battery terminal is to be — - '
disconnected, record the radio channels in advance. fﬁ;g _ iﬂ'mm i)
After completion of the operation, set the radio chan- R | J

nels the same as before. |
» |n cases where the same malfunction (DTC) cannot be
detected again during the 40 cycles of the engine I
warming-up, the DTC and freeze-frame data will be au- Ero0153.5005:
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.




EF-59

f

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 o 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)

Is the battery voltage 11 V or more with the | NO
engine in a stopped state?

«~ Charge the battery or replace it.

| YES
. NO _| Go to "Matrix Table tor Trouble-Shooting According
‘ 2 | Does the engine crank? o Malfunctioning Phenomena” on page EF-47.
| YES
3 ‘ Does the engine stant? NO [ Goto Step 6.
lYES » When DS-21 diagnosis tester or OBD 11

l 4 | Check the angine idle speed generic scan tool Is not used.

1. Warm up the enging; until the engine Cool-
ant temperature reaches 90°C ar more. /""')

2 Turn OFF all electric load switches (includ- R\
ing A/C switch). "w': = TEEJ

3. In the case of M/T venicles, set the lrans- o
missicn to neutral. (In the case of AT vehi- [ iemrere= ==v)

cles, set the shift lever to the "P" position.)
4, Connect the DS-21 tester to the DLC with

GooosocoQo

the SST interposed. or connect the OBD [ 2= _

generic scan tool to the DLC directly.

Then. check the idle speed. NO _| Goto "Matrix Table for Trouble-Shooting According
SST: 09891-87404-000 to Malfunctioning Phenomena” on page EF-47,

5. When tha DS-21 tester or OBD 1l generic
scan tool is not used, connect a tachome-
ler to the REV terminal.

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

| YES
5 | Check the ignition timing

« When DS-21 diagnosis tester is
not used:

1. When the DS-21 diagnosis tester is not used,
connect the terminal T of the SST connector
to the garth terminal, using a Jump wire.

SST: 09991-87403-000

« When DS-21 diagnosis tester is
When the DS-21 diagnesis lester is used, used:

select tha "T terminal ON" of the actuator _I p—
Actuator driving I - ]—

driving so as to short the terminal T,
T terminal ON

2. Attach the clip of the timing light o the wire
T terminal OFF

narness for liming light connection.
3. 15 the timing mark of the crankshaft within a _
range of the indicator for ignition timing T terminal released
NOTE:
+ After checking, release the shoring of the
terminal T by using the “Actuator driving"| | o | Check the timing chain for wrong assem-

check provided on the timing chain cover?
Spec.. 6 £2° (BTDC)

function. — bling. Also, check the plunger protruding

l‘u’ES amount of the tensioner.

| Go to “Matrix Table for Trouble-Shooting
According to Malfunctioning Phenomena™ on
page EF-47,

JEFDO160-00CAT
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BASIC ENGINE CHECK (page 2 of 3)

6

| Fuel pressure check (simple check)

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

2 Whan DS-21 diagnosis lester is not
useg:

(1) Remove the fuel pump relay and con-
nect a jump wire, as indicated in the
illustration.

SST: 08991-87403-000

(2)Check that the pulsation damper
screw rises when the ignition switch
is turnad ON.

3 'Whean DS-21 diagnosis tester Is usec;

(1) Connect the DS-21 diagnosis tester
to the DLC with the SST interposed.
SST: 09881-87404-000

(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 pump. Deoes the pulsation damp-
er SCrew rise”?

« When DS-21 diagnosis tester is not used;

Lr_a‘",,f

Ralay block

—

qActuator driving

Fuel pump stopped
Fuel pump released

NO

Go (o

+ YES

Spark check

1. Remove the fuel pump relay from the
relay block,

2 Remove the IG coils and spark plugs
(all cylinders #1, 2, 3 and 4).

3. Install the spark plug to the 1G coil, Con-
nect the IG coil connector to the 1G coll.

4, Ground the spark plug

5. Crank the enging. At this time, check 1o
seg if each spark plug sparks.
ls itin & good condition?

\ator .

"Check of Fuel Pump and F/P Regu-

Relay Biock
'

7

TR

;l F‘ /11*“"1

NO

YES

Canfirmation of operation of fuel injector

1. Install the spark plugs. |G coils and iugl
pump ralay, Connect the connector of
the |G coll.

2. Using a sound scope, check each injec-
tor for operation scund while the engine
is being cranked cr idling.

Can you hear operation sound of all
injectors?

NO

YES

Go o Step 8.

= Qo to “Check of Fuel Injector Circuit’

JEFOG151-00088



BASIC ENGINE CHECK (page 3 of 3)

9

Inspection of compression pressure

1. Warm up tha engine.
2. With the IG switch turnad OFF, remove
all of the |G coils and spark plugs,
3, Temporarily remove the main refay and
iuel pump relay.
4. Insert a comprassion gauge into the
spark plug hole.
5, Depress the accelerator pedal fully.
&. While cranking the engine, measure the
compression pressure.
7. Repeat the steps 4, 5 and 6 to perform
the measurement for all cylinders.
K3-VE engine
Specified Value: 1471 kPa
Limited Value: 1079 kPa
(330 rpm. difference between
cylinders is less than 147 kPa)
K3-VE2 engine
Specified Value: 1285 kPa
Limited Value: 892 kPa
(300 rpm. difference 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,

Fuel pump relay

NO

y TES

10

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

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

2. Measure CO and HC concentrations at
idle speed.
Specified Value:
CO concentration: 1£0.5%
HC concentration:
Not to exceed 700 rpm

Mzasurement of CO and HC

NO

! YES

Perform the checks. referring to the section EM.

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

JEFO0 18200099
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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
trom the values listed here. Therefore, no judgment as to 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,
diffierence in the measurement environment, deterioration due to passage of time in the vehicle, and
<o 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 II 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 accessory
switches should be turned OFF,

JEFDOYEI-DC

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

: L = |
DS-21 diagnosis tester display | Signal name Vehicle condition 18 nfr?wfaei Zi:fn?; ;;' RE]
vz | FUEL SYSTEM (Fuel system status) FSYS At idle speed afier warming up 02 (Closed loop)
At idle speed with no load after | KS-VE2 | 15-20%
| | armi -
., | CALCLOAD e UL, K3-VE 1.7-22%
(Calculated load value) At 2500 r/min. with nio load after K3-VE2 50-63%
warming up K3-VE 50.7.3%
Cold start ~ Warming-up running \alue should be rising gradually.
COOLANT TEMP EoT When enging has warmed up completaly 80 - 100°C
W | pemm
(Engine coolant temperature) During fail-safe function (At time of starting) 20°C
| During fail-safe function (After starting) 80°C
v | SHORT FT (Short term fuel trim) SHRT At idle speed after warming up —20-+20% )
w | LONG FT (Long term fuel trim) LONG Al idle sp=ed after warming up -16-+16 %
L " . Tnere should be no
When engine is running at a constant spesd rsmarkable variation, rom
S‘rlﬂ'n -~
¢ | ENGINE SPEED RPM | ol Teros 650 - 750 rpm
At idle speed with no load after
warming-up
A | All 650 - 750 rpm
. . e - | There should be no
% | VEHICLE SPEED VS During running (Compareg with spesdometer) et St dlfare o,
| - At idle speed with no load after warming up -2 - 8°
« | IGN ADVANCE (Ignition timing TA : = T
advance for No. 1 cylinger) : et anges should be made
d When fdle switchi is OFF according to running conditions, *©
| it Changes should be made according
<7 . -
> | INTAKE AIR TEMP AT When engina is running t6 running conditions. °C
When ignition switch is ON
MAN| ABS PRESS (Vacuum hose is released to atmosphere) Around 100 kP2
w | (Intake manifold absolute MAP _ -
pressure) When idling (After warming-up, K3-VEZ €3 - 72kPa
with no load) K3-VE 65 - 73 kPa
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Reference values under

DS-21 diagnosis tester display | Signal name Vehicle condition R T e
- K3-VE2 34 - 72 kPe
MANI| ABS PRESS K3-VE 35-73 kPa
| g i :
(lntal;ﬁrg;amfn d absolute MAP During fail-safe function <3.VED 32 - 70 kP2
pres AT .
K3-VE 33 -71kPa

THROTTLE POS

Changes should be mage

intake cam)

During vehicle running

I rpedal i er .
(Absolute throttle position) w When acceleralor Reaglis operaled according to pedal operation. %
OXYGEN SENSOR S1 O.E:P At idle speed after warming u = v
(Heated oxygen sensor 1) O:zFV P 9 M 0.05-0.85YV
ine | i | | - 77 %
| _ When engine is running at Sirion, Terios 20-77 %
OXYGEN SENSOR 52 QDL 2000 r/min., for 3 min. or
(Heated oxygen sensor 2) OaRV longer after warming up. 505-005V
MIL ON RUN DIST here i T Km
(Distance since actwiation of MIL) DWM Whean there is ne DTC 0
JEF00 166-00000
2. ltems specified by DMC
. . | : y B . : Reierence values under
DS-21 diagnosis tester display | Signal name Venhicle condition SGmal dondition
BATTERY VOLTAGE BAT When engine is running at 5000 rpm (25°C) Approx. 14 V
- . When light, heater blower, defogger or WNEESA
ELECARIG LOAD ity radiator fan switch is ON OFF"—"ON
AIR CONDITIONING AC eren :.-szr conditioner switch is sat to "ECON" \OFE" —"ON"
(If equipped) or “AlC
CTP SWITCH When throttle valve is switched trom fully CON" s OFE"
(Closed threttle position switen) IOk closed siate 10 openad stale ON*="0
o, . Value should be decreasing
INJ PULSE WIDTH e Cold start ~ Warming-up running qradually.
(Fuelinjection pulse width) o _ _
| When idling (After warming-up, with no load) 1-3ms
When ignition switch is ON 0 %
. . Value should be decreasing
Cold start ~ Warming-up running gradually
| When idling (After warming-up. with no load) 29-10%
ISC DUTY RATIO ISC * —= — -
When air canditioner switch is set to "ON 18-45%
When automatic transmission in shifted from .22
Nl range to[D] range =
When light, heater or defogger switch 1s ON 7-19 %
ACTUAL DISP ANGLE OF IN CAM When idling (After warming-up, with no load) 0-2°CA
Intake cam) HUNNgG YEmelE funming on the driving conditions, °CA
TARGET DISP. ANGLE OF IN CAM When Idling (After warming-up, with no lcad) 0 “CA
(Target displacement angle of VTT

The value changes, depending
on the driving conditions. "CA

NOTE:

e 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.

JEFO01B8T-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-
‘ow down the cause further after the cause has been decided
to a certain system, it is imperative to measure the voliage
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 ochmmeter 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 1o 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:

e 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.

JEFCOTER-DOCOL
| EFI Ebk; ;.

\ \harness - geniggﬂr s
/ | - < -
1l ‘0 ) —

l B / / A
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// k.\"-\._ —
. 7 = |
JEFDONES-00100

\

/J' ',l \ harness

JEFOG 17600481
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STANDARD VOLTAGES FOR M101 AND J102

System to be checksd Terminals | Measurement condilions |  Reference values
| D (+B1)-23 (E1) When IG is "ON" |
Power supply system & (+B2) -@ (E1) When IG is "ON" Battery voltage
1) (BAT) -2 (E1) At zll times
@ (VCPM)-@ (E2PM) | When IG is "ON” 45-55V
5 ——— Sensor released (o atmesphere 22-31V
ressure sensor |
& (PIM) - @ (E2PM) - : Value changes, according 10
Alter engine starting accelerator opening angle
ig (VC)-17 (E2) When IG is "ON" 45-55V
Throttle sensor system pv— e Throttle valve fully closed ; 04-08YV
¥ (VTH) - @ (E2) Throttle valve fully opened 3.2-30V
Engine coolant temperalure 2 ) When warming up engine 5.10V
SEESU" Sysiem & (THW) -2 (E2) (Water temperature: 60 - 120°C) | 0
|r'lta|<E alr lﬁmp&ralufﬁ = -0 _ n . - enaine 01-48V
SSMSOrEYSIBM 78 (THA)- 0@ (E2) When warming up engi .
Vehicle speed sensor systam 37 (SPD)-23 (E1) Driving wheels are turned slowly | 025V
Knock sensor system 52 (KNK)-23 (E1) When idling. racing Generaticn of wave form
Cam angle sensor sysiem Z (N2+)-82 (N2-) When 1dling Generation of wave form
Crank angle sensor system 21 (N1+)-80 (N1-) When idling Generation of wave form
O oy LETON 7 (0X1)-12 (E2) After engine speed is held at 3000 rpm for four minutes 0.05-095V
#SENSOr SYSEM  MRear 74 (OX2)- @2 (E2) After engine speed is held at 3000 rpm for four minutes 0.05-083V
Ignitor unit system 4 (ICMB) - & (IE) When idling Generation of wave form
(lon current sensor)
& (#10)-2 (E1) f .
= Whan I1G is "ON' Bzuery voliage
Injector system ¥ (#20)-& (E1) S ! .
) E (#30)-2A (E1) . .
= 0 - Generation of pulse
3 (#40)- 2 (E1) ' When cranking pu
& (1G1)-23 (E1) | . .
= When IG is “ON" Battery voltage
- W = {GEJ Z (E1) | Rl
:: When crankin Generation of pulse
5 nm) & E) ° -
ISC driving signal system 54 (ISC) - @ (E1) During idhing Generation of pulse
Qil pressure switch for % (PST)- & (E1) Q’ii pressures switch *'DN" | 0-05V
cower steering system | Oll pressure switch “OFF Battery voltage
Fuel pump system 2 (FC1)- 3 (E1) / With fuel pump in a stoppead state Battery voltage
Equipped with immoblilizer/ p - -
Not equipped with - . e .
immuﬂilingr / X (FC2)-& (E1) During idiing (or when cranking) 2V or lass
. - , After engine speed s held at 3000 rpm for four .
VF monitor system A (VR -2 (E1) rmnutes (Terminal T shorted) 025V (Pulse)
—g— | = -0.5V
P, N, range signal 7 .3 (E1 P, Nrange 0-03
getecting sysiam & T8 iF Other than P, [N range Approx. 10V
tvaporator lemperalurs 72 (ACEV) -& (E21) When gir conditioner is "ON" 0.15-48V
SENSOr system
Air conditioner input signal = NI When air conditioner is operating Ballery voltage
sysiam B (ACSW) -3 (ED) When air conditioner is not operating 0-05V
- Tall lamp illuminated Battery voltage
Headlamp system o (HL) - & (E1) Tail 1arnE extinguished 0-03V :
- . When deiogger switch is "ON" Battery voltage
| 5 . : =
SSlGRAET Sysiam & (DER) -2 (B1) | When defogger switch is "OFF 0-05V
_ When heater blowsr swilch is “ON" 0-05V
. era 25 5
wIHASH gyetanm = (BLW) -8 (E1) When heater blower switch is "OFF Battery voltage
— When watar temperature switch is "ON' 1V orless
| ' { | 1 - 1 , ' -
Radiator fan control system @3 (RFAN)- 2 (E1) When water temgerature switch is “OFF" Battery voltage |
. When stop lamp switch is "ON" Battery voltage
4 - | .
FSWR Amp Eysiem B (STP)-@ (E1)  yren stop lamp switch is "OFF _ 0-05V
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System 10 be checked | Terminals Measurement congitions | Refersnce values
Variable valve timing 28 (OCV+) - B (OCV—) ! When idling 1 4 V orless
Evaporator purge conirol #& (PRG)- B (E1) When Idling | Battery valtage

system

When racing (3000 rpm)

Generation of pulse

Magnzt clutch control
systam

32 (MGC)-@ (EY)

When air conditioner is operating (Air conditioner

switch and heater blowar switch are ON.)

1 V or less

When air conditioner is not operating

| Batlery voltage

‘ Generation of pulse

Engine revolution outpu! 5 (REV)- @& (E1) When idling
system ,
Commupication sigh ® (S101)- B (E1) | When idling | Generation of pulse

control system

Fuel pump OFF sysiem

B (FPOF) -2 (E1)

When ignition switch is "ON" during normal

cperation

oV

Stopping of driving of fugl pump. when

encountered with emeargency

Genzsration of pulse

A/F adjuster

652 (VCO)-28 (E21)

When ignition switch Is "ON"

45-5.9V

2
73 (OX3)-28 (E21)

When rotor is rotated in R direction and L
direction with ignition switch turned "ON”

| Voltage should change.

5.12.2 RESISTANCE CHECK

First, install the SST between the engine ECU and the ve-
hicle harness. However, the SST connector at the ECU
side should not be connectad.

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

Measure the resistances between the respective termii-

1. |Installation of SST
2.

nails.
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:

« 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.

JEFIOIT2-00500

=Hell =
\
Wira

X ThessT T~

\\
/,)m \n;rness\ " connected .

\\lfff

coanneclor _
shiould not be _

JEFOO176-00103

JEFDO177L
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STANDARD RESISTANCES FOR M101 AND J102

System Terminals Circutt Standard resistarice

Front Oz sensor syslem @0 (OXH1) - @ (+B1) Front Oz sensor healer and main relay 11.7-1450
Rear Oz sensor syslem & (OXH2) - @D (+B1) Rear Oz sensor heater and main relay 11.7- 1450
Cam angle sensor system @ (N2+) - 82 (N2-) Camshaft angle sensor 1850 - 2450
Crank angle sensor system 2 (N1+) - 6D (N1-) Crankshatft angle sensor 1850 - 2450 Q

@ (#10) - @ (+B1)
Injector system 2'::22: g)) ::::; No. 1 - 4 Fuel injector 134- 1424

4 (#40) - @ (+B1)
Variable valve timing system 3 (QCV+) - E) (OCV-) | Oil control valve 69-780Q
Purge VSV system @3 (PRG) - @ (+B1) Purge control VSV 30-34 Q
AJF adjuster &2 (VCO) - & (E21) AJF adjuster 3500 - 6500 Q

&3 (E1) - Body ground
Ground system 4 (E2) - Body ground Ground 10 Q2 or less
@7 (E2PM) - Body ground
@ (E21) - Body ground JEFO0178-000cX

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.
JEF00179-00000

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.

="

JEFDO180-0D0106

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

CAUTION:
« FEven 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.

s 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.

(ﬂ‘l‘l“iﬂﬂg FHLA BRI
AS

JEFRQ181-000107
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4. Temporarily remove the fuel pump relay. Then, connect the e ~
terminal with a jump wire as illustration.
5. Turn the ignition switch to the “ON" position for 10 sec- a¢
onds. Then, turn off the ignition switcr SO0
6. 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.

Relay blocx
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= |

JE=Co 4 22-000108

5.13.2 INSPECTION OF FUEL PRESSURE
1. Install a fuel pressure gauge between the delivery pipe
and the main pipe.
2. Turn the ignition switch to the "ON" position.
3. Check to see if the fuel pressure conforms to the specified
pressure.
Specified Value: 324 +5 kPa

Prassurs

NOTE:
« If 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.

« |f the injector emits no operating sound, check the N
wiring or connectors.Then, perform the following proce- JEFLG184-00110
dure.




fuel line still has a slight residual pressure. |nerefore,
make sure to put a cloth or the like to prevent fuel from

splashing.

Measure the resistance between the terminals of each in-

jector. |
Specified Resistance: 13.4 - 14.2 (at 20°C)

NOTE:

« |f the resistance is not within the specification, replace

the injector.
s |f the resistance will conform to the specification, per-

form the following procedure.

Remove the fuel pump relay.

Using a test lamp (12 V 6 W), check to see if the lamp will
illuminate as illustration whern the engine is being crankea.
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:

e 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.

JEFX0185-0011

6 | Injector

SST - _
(09268-87702)
JEFOOTBT-001183

35T(09268-87702) SST(08842-30070)

JEFEQ 18800114
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H

13. Measure the amount of fuel collected in the measuring
cylinder.

Approx. 40 - 54 m|
5 mlorless

Specified Amount of Fuel

Variation Between Injectors

NOTE: | .
« Attach a suitable vinyl hose to the tip-end of the injector

so as to prevent fuel from splashing.
e« 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.

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

Specification: Less than one drop of fuel per minute

NOTE:
« |f the leakage exceeds the specified value, replace the
Injector.

15. Turn OFF the ignition switch.

16. Install the injector grommet and O-ring to the Injectors.
NOTE:
e Install a new O-ring to the O-ring seal section.

17. Install the injectors and the fuel delivery pipe.,

NOTE:

e 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.
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5.14 CIRCUIT INSPECTION

| DTC P0105/31

Ménifold Absolute Pressuré’Earon%etric

| Pressure Circuit Malf

WIRING DIAGRAM

unction |

EFI ECU
(PIM) (VCPM) (E2PM)
15 46 47
o1 <
X45 | X486
Manifold absolute
@@@ pressure sensor
- —
Wire harness side X44
JEFOO183-00116

The manifold absolute 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
other factors. This permits it to control the air-fuel ratio at the
proper level under all conditions.

I |

13.3 120 KkPa

100 900 mmHg
Mznitold absolute pressure

EFG13450120

DTC No.

DTC Detecting condition

Trouble area

PO105/31

circuit

Open or short manifold absolute pressure sensor

« Open wire or short in manifold absolute pressure

sSensor circuit

s Manifold absolute pressure sensor

» Engine ECU

f 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 to con-
firm the manifold absolute pressure from “CURRENT DATA"

Manifold acsolute pressure

Trouble area

0 kPa

PIM circuit short

130 kPa or more

VCPM circuit open.cr short
PIM circuit open
E2PM circuit cpen
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INSPECTION PROCEDURE
When using DS-21 diagnosis tester or OBD II generic scan tool:

4

Check of output value of MAP sensor

1.

With the IG switch turned OFF, connect
the DS-21 diagnosis tester to DLC through
the SST or connect the OBD 11 genernic
scan tool directly to DLC.

SST: 09991-87404-000

After turning ON the IG switch, turn ON
the main switch of the taster. Read the
intake manifold absolute pressure value
of the DS-21 diagnosis tester or OBD 1I
generic scan tool

ls the measurad value the same as the
atmosphearic pressure (approx. 100 kPa)?

-

| NO

Check of power supply voltage of MAP sensor

1.

2.

After turning OFF the main switch of the

taster, turn OFF the |G switch.

Caonnect the SST betwean the ECU con-

neclors and the wire harness conneclors
SST: 09842-37203-000

. Ensure that the voltage between the SST

lerminals 48 and 47 is within the specified
valve when the ignition switch is turnsf o

the ON position.

Specified Value: 45-55V

s the voltage within the specified valug?

NOTE:;

¢ If no voltage appears, check the ECU
power supply circult.

b

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

YES

1

Check of MAP sensor

1.

With the |G switch turned OFF, disconnact
the vacuum hose at the surge tank side.

2. After turning ON the 1G switch, turn ON

ihe main swiich of the tester.

3. Apply 2 negative pressurs o the vacuum

hose, using a MityVac.

4. Check the manifold absolute pressure val-

ue under following conditions.

Applying Vacuum Displayed Valug on Scan Tool

0 Approx. 100 kPa (Approx. 760 mmHg)

27 kPa (200 mmHg) | Approx. 73 kPa (Approx. 550 mmHg)

67 kPa (500 mmHg) | Approx. 33 kPa (Approx. 260 mmg)

Is the mzasured value the same as that
shown above?

 NO

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

NO

-
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e ——— e —

’ _ ] Check for intermittent trouble ;:aused by
4 | Check of harness between MAP sensor and freeze in the vacuum passage, wirg harness
ECU or connector. (Reter to EF-48.)

| 1. After turning OFF the main switch of the
tester. turn OFF the IG switch.

2 Disconnaclt the harness from the MAP sen-
SOf.

3. Disconnect the SST connectors at the
ECU side.
Connactor (X44) at sensor side-Connegctor
a7 4t ECU side (E2PM).
Connector (X45) at sensor side-Connector
15 at ECU side (PIM).
Connsctor(X4B) at sensor side-Connactor
45 at ECU side (VCPM).

(===

Are the check resulls for open wirs and .'.
short OK?
)
y YES S o

Check and replacement of vacuum hose /
and MAP sensor

if the vacuum hose has restriction or rap- ~.
ture. replace the vacuum hose. If the ' s
vaguurmn hose doas not have It, replace the
MAP sensor.

)]
m
._|
- @

=X Wire harness side

\

NO

=~ Repair or replace the harness or connectar,

JEF0D0 18500121

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

1 | Check of ECU input signal PIM SST m )
1. Set the SST (sub-harness). (Retfer 1o > o |
page EF-8.) S

SST: 09842-97203-000

2. With the |G switch turned ON, measure
lhe voltage between the SST terminals
19 and @ (PIM-E2PM),

Specified Value: 3.3-4.0V

|s the measured value within the speci-
fied valua?

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

1 NO
2 | Check of power supply voltage of MAP sensor

1. Next, ensure that the voltage between
the SST terminals 28 and 42 is within the
specified value,

Specified Value: 4.5-55V

Is the measured value within the speci-
fisd valug?
NOTE:
« If no voltage appears, check the ECU
power supply circuit,
'i
Y
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2.

3.

With the harness connected, disconnect
the vacuum hose at the surge tank siae.
Apply a negative pressure o the vatuum
hose, using a MityVac.

Ensure thal the voltage between the SST
terminals 13 and 47 is within the following
specified voltage under the following
conditions.

Applving Vacuum | Displayed Value on voltage meter
0 33-40V

27 kPa (200 mmHg) 26-31V

67 kPa (500 mmHg) 11-14V

s the measured valua within the valuges

in the table above?

= A
s st
C ,' |j; ;fi-{ 1—::,
i . =3 &
(! 3 = | =
$: A UeSTS—F

YES
connactor. (Refer 10 EF=48.)

¢ NO

Check of harmmess between MAP sensor
and ECU

1.
2
LY

4.

Turn OFF the I1G switgh.

Disconnect the harness from the MAP
SENsSOr.

Disconnect the SST conneciors at the
ECU sice.

Connector(X44) at sensor side-Connector
@) at ECU side (E2PM).

Connector (X45) at sensor side-Connactor
i3 a1 ECU side (PIM), |
Connector (X46) at sensor side-Connsctor
48 at ECU side (VCPM).

Are the check results for cpen wire and
short OK?

Check for intarmittent trouble caused by
1—-- freeze in vacuum passage, wire harness or

]
o

| YES

Check and repiacement of vacuum hose
and MAP sensor

If the vacuum hose has rastriction or rap-
ture, replace the vacuum hose. It the
vacuum hose does not have it, replace the
MAP sensor.

[ @

NO : | |
———| Repair or replace of harness or connactor

JEFDD1836-0C"
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DTC P0110/43 | Intake Air Temp. Circuit Malfunction

WIRING DIAGRAM

EFlI ECU

(THA)
76

(E2)

X33

/N

B

LS S —2

— . — =
el

== 1---||-J

. X34
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;

JEFO0197-00123

- High

Hesistance
]

Low

Low - — High
Temperalure

JEFOO0198:00124

DTC No. DTC Detecting condition

Trouble area

P0110/43 Open wire or short in intake air temp. sensor circuil

« Open wire or short in intake air temp. sensor circuit
« inlake air temp. sensor
« Enagine ECU

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

intake air temperature from the CURRENT DATA.

Temperalure dispiayed Malfunclion
-40°C Open circuit
140°C or more Short circuil
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#

INSPECTION PROCEDURE

NOTE:
« If DTC P0110/43 (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 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 using DS-21 diagnosis tester or OBD II generic scan tool:

‘_1_ 1. With the I1G switch turned QOFF, connecl
the DS-21 diagnosis tester to DLC
through the SST or connect the OBD 1
generic scan tool gdirectly to DLC.
SST: 09891-87404-000

2. After turning ON the IG switch. turn ON
the main switch of the tester. Read the
intake air temperawure value of the
DS-21 diagnosis tester or OBD Il gener-
ic scan ool
Is the measured valuz the same as the
actual intzke air temperature?

YES l NO

Y r
Check maliunction that occurs intermitient- —4QOC +orrerrmmaanaaasen (GO O SlEp 2
ly or poor contact. (Refer to page EF-51.) 140°C or more ««++++ Go to Step £

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

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

2_Disconnect the connsctor of the intake
air iemperature (IAT) sensor.

3. Connect a jump_wire. oeiween the har-
ness terminals (X33) and(X34 of the IAT
Sensor.

SST: 083891-87403-000

4, After turning ON the IG switch, turn ON
the main swiich of the tester. Read lhe
intake air tamperature value of the
DS-21 diagnosis tester or OBD 1 gener-
ic scan toal.

Is the measured value 140°C or above?

L NO l YES

Gg 1o Step 3. Check the |AT sensor connector or terminal
for connecting condition. If they are satistac-
tory. replace the |AT sensor.




Check of open wire in hamess or inside
engine ECU (2)

1. After turning OFF the main switch of the
tester, turn OFF the IG switch.
2 Set the SST (sub-harness). (Refer 1o
page EF-8.)
SST: 08842-97203-000

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

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

5. After turning ON the IG swilch, turn ON
the main switch of the tester. Read the
intake air tempersture value of the
DS-21 diagnosis tester or OBD 1l gener-
ic scan tool.
Is the measured value 140°C or above’?

TYES

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

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

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

2. Disconnect the connector of the intake
air temperature (I1AT) sensar,

3. Alter turning ON the 1G switch, turn ON
the main switch of the tester. Read ihe
intake air temperature value of the
DS-21 diagnosis tester or OBD 1l gener-
lc scan tool. |
Is the measured value —40°C7

l NO
Check the ECU connector or terminal for con-

necling condition, If they are satistactory,
replace the engine ECU.

L NO

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

1. After turning OFF the main switch af the
tester, turn OFF the |G switch.

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

3, After turning ON the I1G switch, turn ON
the main switch of the tester. Read the
intake air temperature value of the
DS-21 diagnosis tester or OBD 1 gener-
IC scan tool.

Is the measured value —40°C?

l YES

Replace the |AT sensor.

EFI ECU_~Disconnect ™ — et
Wire -~ the connector - 7
harness SO
(I il =
5 =
) o . S
//) é’ é,___...-f‘; ==
— =

+ NO

Check or replace the engine ECU (Reter
1o page EF-51.)

l YES

Repair or replace the harness or conneclor.

JEFO0129-00125
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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 1o PR
page EF-8.) S

2. With the |G swiich turned ON, measure o O
the voltage between the SST cannsc- -
tors 78 and 7 (THA-E2) under the follow-
ing condition given below.

Intake air temp. °C Specified value

20 18-29V
60 06-12V
Is the mesasured valug within the speci-
fied values?
i NO | : YES
o Check of harness between IAT sensor and Check malfuriction that occurs intermittently or |

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

1. Turn OFF the |G switch,

2. Disconnect the harness from the |AT sen- ——
Sor. ™

3. Disconnect the SST conngctors at the [ & |
ECU side. SST =)

4. Referring to page EF-48. check the har- / : _ 2o g
ness and caonnector tor open wire or T s —
short. ginel] e ‘

Connector(X33) at sensor side-Conngctor

75 at ECU side (THA) .

Connector(X34) at sensor sige-Connector @:@

17 at ECU side (E2). S .

Are the check resulis for open wire and Wire harness sidf—:

short OK?

' YES l, NO |

3 | Check of IAT sensor Repair or replace the harness or connector. i

Unit check of |AT sensor

(Refer to page EF-184.)

Are the unil check rasults OK?

s YES l NO

Check or replace the engine ECU. Replace the |AT sensor.

(Refer tc page EF-51.)

JEFCQ200-00128
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. . P .
DTC P0115/42 | Engine Coolant Temp. Circuit Malfunction
L it gl N S e e

WIRING DIAGRAM

EFI ECU

(THW) (E2)
45 17

To combination meter

)(-33_ | - H21

Engine 4

coolant

iemperalure

. Sensor — —
Wire harnsss sigs - = ) BNDR
-
ERO0201-00127
CIRCUIT DESCRIPTION

A thermistor built into 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

Air Temp. Circuit Malfunction).

DTC No. DTC Deteciing condition Trouble area
« Open wire or short in engine coolant temp. sensor
Open wire or shart in engine coolant temp. sensor cireult
PD115/42 o : |
circuit « Enging coolant temp. SeNsor
¢ Engine ECU
NOTE:

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

Temperature displayed Malfunction
-40°C Open circult
140°C or mere Short circuit

JEFDR202-00000

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 II 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.



EF-80

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

1

1. With the |G switch turned OFF, connect

the DS-21 diagnosis tester to DLC
through the SST or connect the OBD 1
generic scan lool directly to DLC.

SST. 09931-87404-000

2. After turning ON the |G switch, turn ON
the main switch of the tester. Read the
engine coolant temperature of the
DS-21 diagnosis tester or OBD 1 gener-
ic scan tool.

Is the measured value lhe same as the
actual water temperature?

Check malfunction that occurs intermittent-

0

8

| YES 1 NO
_409(‘_: .................. Gg to S[Ep 2
140°C ar morg ------- Go lo Step 4

ly or poor contact. (Refer tc page EF-51.)

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

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

2. Disconnect the connector of the engine
coolant lemperature (ECT) sensor.

3. Connect a jump wire between the har-
ness terminals(X30) and(X31) of the ECT
Sensor.

SST: 09991-87403-000

4. After turning ON the IG switch, turn ON
the main switch of the tester, Read the
engine coolant temperature value of the
DS-21 diagnosis tester or OBD 1l gener-
Ic scan tool.
ls the measured valug 140°C or above?

NO

| ves

Golo Slep 3.

1

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

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. Set the SST (sub-harness). (Reler to
page EF-8.)
SST: 09842-97203-000

3. Discannect the jump wire from the ECT
Sensor connaclor.

4. Next, connect the jump wire belween
the SST connector terminals @8 and ().

5. After turning ON the IG swilch, turn ON
the main switch of the tester. Read the
engine cooclant temperature value of the
DS-21 diagnosis tester ar OBD Il generic
scan tool.
s the measured value 140°C or above?

l
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g YES

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

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

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

2 Disconnect the connectar of the engine
coolant temperature (ECT) sensaor.

3. After turning ON the G switeh, turn ON
the main switch of the tester. Read the
coolant temperature value of the DS-21
diagnosis tester or OBD 1l generic scan
ool
Is the measured value —40°C7

l NO

Check the ECU connector and terminal for
connecting condition If they arg satisiactory.
replace the engine ECLU.

+ NO

| YES

Replace the ECT sensor.

Check of short in harness or inside enging
ECU (2)

1. After turning OFF the main switch of the
tester, wurn OFF the |G swilch.

2. Disconnact the connactor B of the SST
from the ECU connactor.

3. After turning ON the IG switch: turn ON
the main switch of the tester. Read the
engine coclant temperature value of the
DS-21 diagnosis tester or OBD [ genar-
iC scan 100l
Is the measured value —40°C7

\ | \\\\"‘" Ve,
| Sy ECU:‘DESCDHHEET e

0\ Wire - the connector=
: N D
I = / :
I!-“: e - = N
B =

/j -:EJ_ =
=

INO

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

g TES

Repair or replace the Ramess or cannector.

JEFUQ2C3-CO 128
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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‘—E:I

2. With the 1G switch turned ON, measure
the voltage betwsen the SST terminals
@ and 17 (THW-E2) under the following
condition given below

Intake air temp. °C Specified value
20 | 1.8-29V
60 05-12V
Is the measured value within the speci-
fied value?
NO

¥

=

Check of hamess between ECT sensor and
ECU

Check malfunction that accurs intsrmittently or

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

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. Referring to page EF-48, check the har-
ness and connsctor for open wire: or
shart.

Connector(X30) a! sensor side-Connector

@5 at ECU side (THW).
Connector(X31) at sensor side-Connector

47 at ECU side (E2).
Are the check results for open wire and
short OK?

I

=
o

,*F@'i

Wire harness sid

| YES

Unit check of ECT sensor

Repair or replace the harness or connecicr.

(Refer to page EF-184.)
Are the unit check results OK?

| vES

o

Check or replace the engine ECU.

Replace the ECT sensor

(Refer to page EF-51.)

JEFD0204-00125
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| - [ Engine Coolant Temp. Circuit Range/
DTC PO 1?" 42_ Performance Problem

e —k

WIRING DIAGRAM
Refer to Section DTC P0115/42,

JEFDQ20E5-0000C
CIRCUIT DESCRIPTION
Refer to Engine Coolant Temp. Circuit Malfunction.
DTC No. DTC Detecting conaition Trouble area
When the engine starts, the engine coolant temp. Is
betwean -7.5°C ar more and less than 40°C. And T
PO116/42 5 min. or more after the enging starts. engine coolani : EE)ggDIIIi :-ue C;?feﬁlemp SERSCE
temp. sensor value is 40°C or less. g3y
(2 trip detection logic)
“=F00206-0000C

INSPECTION PROCEDURE

NOTE:
« If 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 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.

« In the troubleshooting for the water temperature sensor system, only the use of DS-21 diagnosis
tester or OBD 1 generic scan tool will be able to determine whether open wire, short (P0O115) or func-

tional malfunction (P01186).

Are codes other than DTC P0116/42 output-
,
ted?
! NO + YES
2 | Check of thermostat Go 10 applicable DTC flow chart.

(Conduct the check of thermostat in Sec-
tion CQO.)
Are the check rasults OK?

‘ YES l NO

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

JEFD0207-0000C
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DTC P0120/41

Throttle/Pedal Position Sensor/Switch “A” |
Circuit Malfunction

e ——— T - N R
WIRING DIAGRAM

EFI ECU

(VC)  (VTH) (E2

16 44 17

T

xeg|  xtol  xT71l

> Y K=
Full Full
openedy closed

M

Wire harness sids Linear throttle sensor

BNDR

|

JEFDOZ08-00130

CIRCUIT DESCRIPTION

The linear throttle sensor is mounted in the throttle body and Engine ECU
detects the throttle valve opening angle. Linear throttle sensor f & 5y N
When the throttle valve is fully closed, a voltage of approxi- Vel 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 ki /
ECU increases in proportion to the opening angle of the throt- 5 o
tle valve and becomes approximately 3.5 - 5.0 V when the N T =
throttle valve is fully opened. The engine ECU judges the vehi- \. Y,
cle driving conditions from these signals input from terminal
VTH, uses them as one of the conditions for deciding the air- JEFTO20B-0013Y
fuel ratio correction, power increase correction and fuel-cut

control elc.

vin| 3

s o

DTC No. DTC Detacting condition Trouble area

Condition (1) or (2) continues with more than 0.6 sec: | » Open wire or short in linear throttie sensor circuit
PO120/41 1 VTH <02V  Linear throttle sensor
2.VTH248V e Enging ECU

NOTE:
» After confirming “DTC P0120/41", use the DS-21 diagnosis tester or OBD 1I 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
Throttle valve fully closed Threttle valve tully open

VC line open

o e
0% 0% VTH ling open wire or-short

Approx. 100 % Approx. 100 % E2 line open
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#
INSPECTION PROCEDURE

NOTE:
« |f DTC P0O110/43 (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 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 or OBD 1l generic scan tool:

1 | Check of output value of liner throttle sensor

1. With tha |G switch turned OFF, connect
the DS-21 diagnosis tester to DLC
through the SST or connect the OBD 1 /
generic scan tool directly to DLC. L

SST: 09891-87404-000 o

2. After turning ON tha IG switch, turn ON the
main switch of the tester. Head the throttle
valve opening value of the DS-21 diagno-
sig tester or OBD [ generic scan ool

Throtile valve | Throtlle valve opening % .
Fully closed | 0.0

Fully open | 100.0

Are the check rasults OK?

L yeS

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

‘ NO
> Check of power supply voltage at linear =
throttle sensor hamess side Wire harness sids v
1. After turning OFF tha main switch of the v R
tester, turn OFF the |G switch, @@@_ ? o
2. Disconnect the connsctor of the linear ) B
throttle ssnsor, \

3. Measure the voltags between the termi-
nals(X989) of wire harness connector and
body ground when the ignition swiltch Is
turned to the ON paosition. /

Specified Value: 4.5-55V /

Is the voliage within the specified val-
ue?

NO
'

TYES Go to Step 5.
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1

3 | Check of linear throttle sensor
1. Turn QFF tha IG switch.

2. Measure the rasistance betwesn lhe XTO XT1 X289
raspective terminals. "

Terminal Candition Standard value kG2 -

%99 - XT1 25-8.0 As viewed from

arrow A

XT1 - XT0| Throttle valve fully closed | 0.1-1.3
XT1 - XT0) Throttle valve fully apened| 1.7 -4.2

re the check results OK?

Linear throttle
SENsor

' YES i
4 | Check of ECU input signal VTH ‘
1, Set the SST (sub-harness). (Refer o
page EF-8.) | , 1
2. With the |G switch turnad ON, measure -
the voltage bstween the SST connactor o & |
& and 02 (VTH-E2) under the following =
conditian givan below. ;| C
l Fhrotile value | Specified value
Fully closed 04-08V
Fully open 35-50V
Is the measurad valus within the speci-
fled valus?
! YES l NO
' Check or replace the engine ECU. Check the harness and connector between
' (Refer to page EF-51.) the engine ECU and the linear throttle sensor

(VTH ling) for open wire or short.
(Reter 10 page EF-48)

Check of power supply voltage at linear
throtile sensor ECU side

1. Turn OFF the |G switch.

2. Sel the SST (sub-harnsss). (Refer 1o
pags EF-8.)

3. With the IG switch turned ON, measure
the voltage beiween the SST connsc-
tors 18 and (7 (VTH-E2).

Specified Value: 4.5-55V

Is the measured value within the speci-

fied value?

NOTE:

« [l no voltage appears, check the ECU
power supply circuit.

YES lmo

1
Check the harness and connecior bel- Check or replace the engine ECU.
ween the engine ECU and the linear throt- (Refer to page EF-51.)

tle sansor (VC line) for open wire or short.
(Reler 10 page EF-48.)

JEFD0210-00



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

1

Check of ECU input signal VTH

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

2. With the IG switch turned ON, megasuré
the voltage betwsan the SST connec-
tors @ and 42 (VTH-E2) under the follow-
ing condition given below.

Throtile valve Specified value

Fully closad 0.4-08V

Fully open 35-50V

Is the measured value within the speci-
fied value?

YES

,ND

Check of linear throttle sensor

1. Turn OFF tha IG swilch.
2 Disconnect the linear throttle sensor.

Terminal Condition | Standard value k2
x99 - XT1 25-6.0
XT1 - XT0 | Theotile valve fully closed 01-13
XT1 - XT0 | Throttle valve fully openad 17-42

Are the check results OKY

Check malfunction that occurs intsrmittently of
poor contact. (Reter to page EF-31.)

As viewed

from arrow A

— Linsar throttls
S=rsor

| YES

Check tne harness and connectar bet-

ween the enging ECU and the linear throt-
tle sensor (VC, VTH, E2 line) for open wire
or shiort. (Refer to page EF-48.)

| NO .
'——‘ Replaces the linear throttle sensor.

|
| YES

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

[

Repair or replace the harness or conneclor,

‘f}l_

]

o

S:
3

il
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DTC P0130/21

Oxygen Sensor Circuit Malfunction (Bank 1 |

Sensor 1) T . LA
WIRING DIAGRAM
U B o, _ ACC
| i 1 g%
L 1IG Np 2 '
gq‘: 5 e EFI ECU
.-E T : 4 123 (EJ”
RB L l
. . _ 4 75 (OX1)
| <« o 53 | |
gg) I : 420 (OXH1)
= Main rz-r“%‘-“; ;
: reiay ﬁ a1 |
; | L& I?a (0X2)
| —_ 3 50 (OXH2)
: Fuel pt e \
| pUmpP | S B 1 = Rear' 0z sensor heater
i felay) S<tm==iges FL 11? (E2)
! & s 22 (FC1, W/IMB)
U IR . | —— . [ —— 5 .
Al 7 i T 0 30 (FC2, L/IMB)
i o7 (+B1)
?SE (+B2)
Fuel
purmp
Wire harness side
JEFO0212-001 38
CIRCUIT DESCRIPTION Steichomztric ratio
The front oxygen sensor (bank 1, sensor 1) detects the con-
centration of oxygen contained in the exhaust gas according . T\
to the magnitude of the electromotive force that Is being gen- g
erated in itself. When the air-to-fuel ratio becomes richer than [ B
the stoichometric ratio, a greater electromotive force (approx. =
1 volt) is applied to the ECU. Conversely, when the ratio be- E
comes leaner than the stoichometric ratio, a smaller electro- N
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. Richer-air fuel ratio-leaner
Based on this evaluation, the injection time is controlled. JEF00213-00135
DTC No. DTC Detecting condition Trouble ar=a
When the following conditions (a) and (b) continue
for more than a certain length of time: « Air induction system

(a) After engine warming-up, the signal from the oxy- | « Fugl pressure

gen sansor continuously remains in the non-rich | « Injector injection

state, not becoming rich gven once. « Open or short in heated oxygsn sensar circult
(b) Vcltage output of oxygen sensor remains at 0.3V | » Heated oxygen sensor

or more, or 0.6 V or less, during idling after | « Engine ECU

engine is warmed up. (2 trip detection logic)

FP0130/21
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e

NOTE:

« “Sensor 1" means a sensor which is located near the engine block.

e 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

Engine spesd

W)

2.500-3000rmpm s|=-=====r,c=m-—m====-=-

tdiing —-5-;— 55

IG SW OFF — Time
Warmed up 3 min. gr 80

(1) With the |G switch turned OFF, connect the DS-21 diagnosis tester 1o DLC through the SST. Turn
ON the |G switch and the main switch of the tester. Seat the tester to the “Continuos monitoring re-
sults” of the CARB mode.

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

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 P0130 is out-
putted.

JEFDO214:00136
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
(2 to (@), then perform steps 2 to (4) again.
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#
INSPECTION PROCEDURE

NOTE:
« 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.

Are other codes (those other than DTC
1 | PO130/21) outputted?

- Check of hamess between oxygen seansor Go 1o the relative DTC chart ‘
and ECU
1. With the IG switch turned OFF, set the SaT —_—
SST (sub-harness). (Reier to page EF-8.) / ‘-
However, the SST conngctors at the ECU TS > o
side should remain disconnecied. X‘*%“E; PN ] =
2. Disconnect the oxygen sansor connactor. e easE \ C’
3. Referring to page EF-48, check the har- | AN -
ness and connector for open wire or Wire haress side
short.
Are the check results for ocpen wire and I@@
short between the connector(X28) of the l@,@
oxygen sansor at the harness side and \
the SST tarminal 7& OK?
: YES l NO
- Check of output voltage of oxygen sensor dur- Repalr or replace the harness or connector

ing idling

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

3. Warm up the enging at 2500 rpm for
about 90 seconds.

4, Turn ON the main switch of the tester {0
read the output voltage of oxygen sen-
sor during idling.

Specified Value:
The voltage varies repeatedly bet-
ween a range from a voltage
below 0.3 V and to a voltage
above 0.6 V. (See the diagram
below,)

OK NG NG NG
i vV ——
D08 Vo -—==x- | FY=-fV--f) | mscrmmcmene | crmms=e=—=+ = ) [, T
oy VAYAS M ___________
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o Lves
4 | Check of misfire Go 1o Step 10.
Check to see if any misfire is occurmnng
by monitoring the DTC and data list.
Are the check results OK?
| YES INO
5 | Check of air induction system Perform troubleshooting for misfire.
e | (Go to troubleshooting of DTC PO300/17.
Check the following ltems given below: PO301-304/17.)
« Check of the engine oil level gauge, ol flll- |
er cap and PCV hose for disconnection
« Check of parts of the air induction system
betwaen the cylinder head and the throi-
tle body for disconnection, looseness, or
Cracks.
¥ YES | l NO
6 | Check of fuel pressure | Repair or replace the induction system.
(Refer to page EF-68.)
Are the check results OK?
y YES l NO
‘ 7 | Check of injector injection Check and repair fuel pump, fuel pipe line
(Refer to page EF-68.) and filter.
Are the check results OK?
L YES I NO
8 | Check of gas leakage of exhaust system Replace the injector
Are the check results OK?
| 1,'ﬁ’ES LNO
g Check of output voltage of oxygen sensor Repair or repiace,
unit |

1. Warm up engine completely
2. Disconnect the connector of the axygen
sensor with |G switch OFF
3. Conngect a volimeter to the connector tar-
minal of oxygen sensor
4. Hold the engine racing spsed for
2 minutes at 2000 rpm,
at this time, ensure that the reading of
the volt meter is within the specified val-
ue.
Specified Value:
Does the voltmeter exhibil an
output voltage of 0.2 V or more al
least one time?

Are the check results OK?

|

| Ep———_——— |

Oxygen
Sensor
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|
I NO | YES

Replace the oxygen sensor Check or replace the engine ECU.
(Bank 1. sensor 1) (Refer 1o page EF-51.)

10 ‘ Perform confirmation engine racing pattam.
l
11 ‘ s there DTC P0130/21 being output again?

| NO | vES

12 l Did the vehicle run out of fuel in the past? Check or replace the engine ECU.
(Refer 1o page EF-51.)

| vES | NO
DTC P0O130/21 is caused by running out of Check maliunction that occurs int2rmitiently or
fuel. poor contact. (Refer to page EF-31.)

J=FE0215-00137
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DTC P0133/21

Oiyaen _Ser;sor-Circui_t Slow Response
(Bank 1 Sensor 1)

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

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

DTC No. DTC Detecting condition | Trouble area

« Air induction system
¢ Fuel pressurs
» [njector injection

Response time for heated oxygen sensor voltage
output to change from rich to lean, or form lean &

PO133/21 rich. is more than a certain length of time during S .
idling after engine is warmead up. : aszggrﬂihoré;ﬂsgiiﬁd BAYpen. Sensar Graul
(2 tr1p detection logic) “Engine EC{JQ
NOTE:

« Sensor 1 refers to the sensor closer to the engine block.
JEFO0217-CO0K0

INSPECTION PROCEDURE

NOTE:
« 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.

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

- Check of harness between oxygen sensor Go to the relative DTC chart, |
and ECU |
1. With the |G switch turned OFF, set the r \
SST (sub-harness). (Refer to page EF-8.) {u':u.__ll
However, the SST connectors at the ECU o o
side disconnected. e
2. Disconnect the oxygen sensor connector =T e e
3. Referring to page EF-48, chack the har- - — , =

ness and connectlor for open wire or Wire hares:; Bl
short.
 Are the check results for open wire and | @*@
short between the connector(X28)of the [ (cadfout)
oxygen sensor at the harnass side and \
the SST terminal & OK? \

|



-
: YES

Check of output voltags of oxygen sensor
during idling

1. Connect the cxygen sensor and SST con-
nectars, respeactively.
2. Connect the DS-21 diagnosis tester 1o
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 one turn

4. Turn ON the main switch of the lester.
Read the output voltage of the oxygen
sensor when the engine is idiing and the
radiater 1an 1S not operating:

Specified Value:
The voltage varies repeatedly bet-
ween a range from a voltage below
0.32 V and to a voltage above
0.58 V. (See the diagram below.)

o

Repair or replace the harngss or conneclor

o — — w—

QK

NG NG | NG

1 Y —=—
058V ===-

032V ----

L V—

3 88C. Or more

INO

Check of air induction system

Check the following items given below:

« Check of the engine oll level gauge. oil fill-
gr cap and PCV hose for disconnection

« Check of parts of the air induction system
between the cylinder head and the throt-
tle body for disconnection, looseness, or
Cracks.

-

Goio Step 8

L YES

Check of fuel pressure

(Refer to page EF-63.)
Are the chack results OK?

¢ NO

Repair or replace induction system.

1_',‘*r’E::a

Check of injector injection

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

Y

TI"-JD

Check and repair fuel pump, fuel pipe ling
and filter.




| YES

Check of output voltage of oxygen sensor
unit

)

Replace the injector.

1. Warm up enging compisteiy
2. Disconnect the connector of the oxygen
sensor with 1G switch OFF
1. Connect a2 voltmater to the connectar ter-
minal of oxygen sensor
4 Hold the engine racing speed for
3 minutes at 2000 rpm.
a1 this time, ensure that the reading of
thie volt meter is within the specified val-
e,
Specified Value:
Does the voltmeter exhibit an out-
put voltage of 0.2 V or more at
least one time?

Are the check results OK7

- . e

| NO

Replace the oxygen sensor. (Bank 1, san-
sor 1)

: YES

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

l 8 ‘ Perform confirmation engine racing pattem.

(Refer 10 DTC P0130/21 chart)

|

Y

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

| YES

Check or replace ECU. (Refer to page
EF-5%.)

I

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

JeFOG218C138
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Oxyéen Sensor Heater Circuit I-VlalfurTctio |

CIRCUIT DESCRIPTION

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

|
b Q18523 (Bank 1 Sensor 1) -
| T P0141/24 Oxygen Sensor Heater Circuit Malfunction
2 (Bank 1 Sensor2) ]
WIRING DIAGRAM _
ACC
- - 1031
- L. — G2
1 S R— — ST
EFI ECU
_l:— " 23 (E1)
- I A
E < EES : : #UL 1 l'_’_’: 575 (0OX1)
E 3 & - | i i #UJ{) AN, _#UK 520 (QXH1)
i E?) Main T8~ "2 ] E i____ff_ﬂﬁf_gf_?fﬂ‘éﬂ_"l‘ﬁa'“'
i I'E[Eirl}' | § gi : | Rear Ozsensor  (XJ5
| = BN W ~ ZKO p —
| -—h#alew*— L 474 (OX2
’ [ N s il I
| Fuel b L AN %: 450 (OXH2)
E PUTIE i hY E i = Rear Oz sensor heater
| DEY fegeesy | b17 (E2)
T N WL T = — — 52 (FC1. W/MB)
A T 1 T lqo (FC2, L/IMB)
—T- ch I_ ?(-q—B'[)
T C - ];:‘:._e(+52)
Fusl
?pump
_ * Fronl
Wire harness side
JEFDOZ19-0013%

DTC No DTC Detecting condition Trouble araa

When the battary voltage Is above 7.5 V and the
5 N heater terminal voltage of the ECU is above 1.0V « Open wire or short in heater circuit of oxygen sansor
Fgﬁ?gj when the heater is operating or below 7.5V whan » Oxygen sensor heater

the heater is not gperating: « Engine ECU

(2 trip detection logic)

JEF 0022000000
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INSPECTION PROCEDURE

NOTE:
« 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.

I 1 | Check of cutput voltage of ECU

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

5 Measure the voltage between the SST
connectors @ (OXH1), 5 (OXH2) and
the body ground under the following
conditions given below.

Measurement conditions
|G swifch ON After enging started
Front oxygen sensor| Battery voltags| Below 1.0 V/immediately after
Rear owygan sensor | Bansry vaitags | Balow 1.0 V/ARe: mor2 nan 3 minuis

Are the check resulls OK?

Y NO : YES

2 | Unit check of oxygen sensor Check or replace the engine ECU.
(Refer to page EF-51.)

Check the resistance of the front and rear
oxygen sensor healars.

(Refer to page EF-188.)

Are the unit check results OK?

} YES T NO)

Check and repair the harness or connector Replace the oxygen ssnsor.
between the main relay and oxXygen Sensor
and the engine ECU,

(Refer to page EF-48.)

==00221-0014C



EF-98

__—_____—_—

— —_— e ——  — e s

Oxygen_SensEa_r Circuit Malfunction (Bank-'l |
DTC P0136/22 | consor 2)

e —————— — —= — o=l

WIRING DIAGRAM

r-l@-sl”i--%cc ] P S AcC.
: - r"',l_D 1 _ ____} N _ |
B allGNo 2 o i — !3(37_
| ST ) S >
SR o= .
EFl ECU
223 (E1)
RB
:
: L — | k
[ o i o — 75 (0X1)
8 420 (OXH1)
: d Y
¢ Main
: relay
1 274 (OX2)
: Fuel S50 (DXHE]
l pump
E relay | 17 (E2)
: 0 2 (FC1, W/IMB)
30 (FC2, L/IMB)
7 (+B1)
‘I’SE‘ (+B82)

Wira harness side

JEFDO0222-001&1

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

DTC No. DTC Detacting condition Trouble area

Voltage output of heated oxygen sensor remains at

BO138/22 0.4 V or moreor 0.5 V or less when vehicle is driven
| at 100 km/h or morg after engine is warmead up

(2 trip detection legic)

« Open wire or short in heated oxygen senser circull
e Oxygen sensor
« Engine ECU

HINT:

Sensor 2 refers to the sensor farther away from the engine block. —
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CONFIRMATION DRIVING PATTERN

40 sec. ar more

Vehicle speed
@
SOkmbp |
Idling 2
IG SW OFF = ik

/K .
0 Warmed up

1) With the IG 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 seconas.

Under this condition, release the foot off from the accelerator pedal so as to decelerate the veni-
cle. Maintain the idling state.

After one minute of idling, press the F1 key of the tester. Check to see if the DTC PO130 is out-
putted.

@

@)

@)

CAUTION;

« | 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
(5), then perform steps (2 to (&) again.

WARNING:

e Be sure to conduct the confirmation test, while observing the instructions at page EF-6.
JEFDO224.00142

INSPECTION PROCEDURE

NOTE:

« 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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Are other codes (those ofher than DTC
P0136/22) outputted?

LNO l YES

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

1. 'With the |G switch turned OFF, set the ST —
SST (sub-harness). (Refer to page /
EF-2.) | | ——
However, the SST connectors at the N :
ECU side should remain disconnected. ===
2. Disconnect the oxygen Sensor connec- |
lor.
3. Referring to page EF—48, check the har- R
ness and connsctor for opsn wirg or @*@ Wire harnass side
short. e
Are the check results for open wire and "‘\
short between the connactor(XJ5) of the |
oxygen sensor at the harngss sige and
the SST 1erminal 7@ OK?

i»
(]

fy

t-r iif
Yi*
Araly

anll oy
- @

e

| YES | NO

Check of output voltage oi oxygen sensor Repair or rsplace ths harness or connector,
during idling

1. Connect the oxygen sensor and SST
cennectors, respectively
2. Connect the DS-21 diagnosis tester o
DLC through the SST.
SST: 099891-87404-000

. Warmup the engine.

. Turn ON the main switch of tha tester.
Racs the engine at 4000 rpm for three
minules by depressing the accelerator
padal,

5. Undsr the condition of Step 4, relzsase
the foot off from the accelerator pedal
so as to allow the engine o Idle.

6, Read the output voliage of the oxygen

sensor between Steps 4 10 5.

Specified Value:
The voltage should become 0.4 V
or below and 0.55 V or morg,
respectively, at least one time.

I G

Are the check results QK?

|




| NO

=

EF-101

Check of output veoltage of oxygen sensofr
unit

Check malfunction that occurs intermittently

ently or poor cantact. (Refer to page EF-51)

3.

4

1, Warm up enging completely
2. Disconnect the connector of the oxygen

sansor with 1G switeh OFF
Conneact a voltmater to the connector ter-
minal of oxygen sensor
Hold the engine ragcing speed for
3 minutes al 2000 rpm.
at this time, ensure that the reading of
the volt meter is within the specified val-
ue.
Specified Value:
Does the voltmeter exhibit an out-
put voltage of 0.2 V or more at
least one time?

Are the check results OK?

Oxygen
SEensor

(&l

|E

I NO

L YES

Replace the oxygen sensor. (Bank 1, sen-
sor 2)

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

JEFDO225-00143
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DTC P0171/25 | System too Lean (Fuel Trim)

L

OTC  P0172/26 | System too Rich (Fuel Trim)
S S— TR L

WIRING DIAGRAM

,-'.Q.S.W..‘,egc ] ACC
il No. 1 .
" OTiGNo 2 — G2
f “T8T ] S
oo = = Injector
L3 1 L |
2= | : : 4 EFI ECU
R/B B —
1 E B L
: < I
< Eﬁ% E & ni
| 28 l s 23(EN)  g2—
E = Main I “-E-: E J__ M— E 517 (E2) (EO1)
| relay LQ_ 51| i Lo X28 =
1 é Front Oz2 sensor )
l = — WA T4 75 (OX1)
| el =rmmirn )
| pump | ¥ El B A 20 (OXH2)
relay 1‘3"“1 b Front 0z sensor heater
: & & - - 1 22 (FC1, W/AMB)
L [ ) 530 (FC2. L/IMB)
1 . ‘“C@ 57 (+B1)
1 ? | ! Las (+B2)
= - Wire harness sids
J=FU0226-00144
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 stoichometric 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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DTC No. DTC Detecting condition Trouble area
When the following conditions given below occur « Air intake (hose loose)
while the air-to-fuel feedback after the engine « Fuel line pressure
warming-up is being executed: « Injecior blockage or leakage _
e The air-to-fuel is too lean: « Open wire or short in oxygen sensor circuit
PO171/25 (The total fuel trim (the sum of the short-term fuel « Oxygen sensor malfunction
PO172/26 trim and long-term fuel trim) exceeds the sst « Manifold absolute pressure sensor
value.) « Engine coolant temp. sensor
» The air-to-fuel is too rich: « Gas leakage on exhaust system
(The total fuel trim is less than the sat value.) « Purge VSV for EVAP
(2 trip detaction logic) « Enging ECU
NOTE:

« |f the vehicle has experienced any run out of fuel, the air-to-fuel ratio becornes lean, thus recording
the DTC P0171/25.

JEFDG227-000CC

CONFIRMATION ENGINE DRIVING PATTERN

TOKM/A ke cecemmm e = - - =
[dling -F-- - 2 [ 4
iIGSworFF L Time
Warmed up S min. or so
il g g

) 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 monitaring 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.

3 Run the vehicle for more than five minutes at a speed of 70 km/h 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 P0171/0172 is
detected.

CAUTION

« |f 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. s e
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INSPECTION PROCEDURE

NOTE:
« 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.

When using DS-21 diagnosis tester or OBD 1l generic scan tool:

Are other codes (those other than DTC
1 | Po171/25 or P0O172/26) outputted?

| vES

$ NO
Go to the ralative DTC chart.

| 2 | Check of dir induction system

Check the following ftems given below:

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

» Check of parts of the air induction sys-
tem between the cylinder head znad
the throttie body for disconnscton,
looseness, or cracks,

| _
lNO

=
3 | Check of injector injection Repair or raplace tha induction system,

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

¢+ YES ¢ NO
4 | Check of purge VSV for EVAP Replace the injector.
(Go to trouble-shaoting of DTC P0443/7€.)
Are the check results OK?
 YES | NO

Performance check of engine water lemper- Replace the purge VSV for EVAF

ature sensor

(Go to troutle-shooting of DTC P0116/42.)
Are the check results OK?

YES | NO
Replace the engine coclant temp. sensOor,

'
6 | Check of MAP sensor

(Go to trouble-shooting of DTC PO105/31)
Are the check results OK?

YES | NO
Replace lhe MAP sznsar.

'
7 | Check of fuel pressure

(Refer 10 page EF-68.)
Are the chack results OK™

|

Y
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#

f‘fES lNO
8 | Check of gas leakage of exhausl system Chec:_k and repair fuel pump. fuel pipe line
Are the check results OK? and fiter.

| YES I NO

9 Check of harness between oxygen sensor Repair or replate.
and ECU

| 1. With the |G switch turned OFF, sat the
SST (sub-harness). (Refer to page
EF2.)

However. the SST connectors at the
ECU side should remain disconnected.

2. Disconnect the oxygen Sensor connec-
tor.

3. Referring to page EF-48, check the har- ‘
hess and connector for open wire or l@@
shart. |®@
Are the check results for open wireé and \
short between the connector(X28) of the

oxygen sensor at the hamness side and
the SST terminal Z& QK7

——'_J

&
= ]
i ¥
- ald
iy - =
L ! i

/ ‘

i i

Wire harness side

| YES lNO

Check of output voltage of oxygen sensor Repair or replace the harness or connector.
during idling

10

1. Connect the oxygen sensor and SST
cannectors, respectivaly.
2 Connect tne DS-21 diagnosis tester 1o
DLC through the SST.
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 1o
read the output voltage of oxygsen sen-
sor during idling.
Specified Value;
The voltage varies repeatedly bet-
ween a range from a voltage below
0.3 V and to a voltage above 0.6 V.
(See the diagram below.)

OK NG NG NG

o - e —
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INO | ves

Check of output voltage of oxygen sensor Go to Step 12,
unit

B

1. Warm up engine com_p\ete!y'
2 Digcanngct the connector of the oxygen

sensor with |G switch OFF
3. Connect a voltmeter to the connector 1er-

minal of oxygen sensor

4. Hold the engine racing speed for
3 minutes at 2000 rpm.
at this time, ensurz that the reading of
the volt meter is within the spacified val-
ue.

- e oy

-n.---l-"!-l-l—--|

E

- o A

SpEEifIEd Value: nygen
Does the voltmeter exhibit an out- sensor
put voltage of 0.2 V or more at
least one time?

Are the check results OK?

¢ NC lYES

Replace the oxygen sansor. (Bank 1, sen- Check or replace the enging ECU.
sor 1) (Refer to page EF-51.)

12 | Perform confirmation driving pattern.
1

| 1s there DTC P0171/25 or P0O172/26 being
| output again?

NO ' YES

¢

14 l Did vehicle run out of fuel in the past? Check or replace the engine ECU l
(Refer 10 page EF-21.)

YES l NO

)
DTC P0171/25 is caused by running out of Check malfunction that occurs intermittently or
fuel, poor contact (Refer o page EF-51.)

JEFDO222-001486



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

Are other codes (those other than DTC
1 | PO171/25 or P0O172/26) outputted?

e ! YES
2 | Check of air induction system Go to the relative DTC charl.

Check the following items given below:

« Check of the engine oll level gauge, ail
filler cap and PCV hose for disconnec-
Hon.

« Check of parts of the air Induction sys-
tem between the cylinder head and the
throttle body for disconnection, loose-
Ness or cracks.

| YES | NO

3 | Check of fuel pressure Repair ar replace.

(Refer to page EF-€3.)
Are the check resulis OK?

¢ YES | ¢ NO
4 | Check of injector injection Check and repair the fuel pump, fuegl pipe line
and filter.
(Refer to page EF-68.) .

Are the check results OK?

YES ‘ NO

' 1
5 | Performance check of engine water temper- Replace the injector.
ature sensor
| (Go to trouble-shooting of DTC PO116/42.)
Are the chack results OK?
' YES ¢ NO
6 | Check of MAP sensor Replace the engine coglant temp. 8ensor

(Go to trouble-shooting of DTC P0105/31.)
Are the check results OK?

!YES' L NO
After installing a satisfactory oxygen sen- Replace the MAP sansor.
sor (bank 1, sensor 1), perform the confir-

7 | mation driving pattern.
s the code (DTC PQ171/25 or P0O172/286)

outputied?

¢ YES l NO
Check or replace the engine ECU Replace the oxygen sensor (bank 1, sensor 1)
(Refer to page EF-51)) that was mounted originally on the vehicle.

JEFCO230-0C000



. SiJngle Cylinder Misfire (Cyl-inder not |
R — . - . & — = - B .
| DTC P0300/17 | Random/Multiple Cylinder Misfire Detected—]
— — e —
) —r ]
DTC P0301/17 | Cylinder 1 Misfire Detected
p—— —— . _ —r _ " _ —_— _ _
DTC P0302/17 | Cylinder 2 Misfire Detected

DTC P0303/17 ‘ Cylinder 3 Misfire Detected

DTC

P0304/17 | Cylinder 4 Misfire Detected
| _ _ _ - _ : _

||

WIRING DIAGRAM
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T
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Fuel injector wire harness side
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CIRCUIT DESCRIPTION

MISFIRE:
« The ignitor unit detects the ion current 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
certain value, the ECU evaluate it as a misfire and counts its occurrence numbers.

When the misfire rate becomes or exceeds a number that indicates deteriorated engine conditions,
this state will cause the malfunction indicator lamp (MIL) to be illuminated.

If such a misfire is occurring whose misfire rate is 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 Trauble area

« |gnition system (igniter unit efc.)
o lion system (lgniter unit stc.)

= [njector

« Fuel pressure

For any particular 400 ignitions for engine, misfiring | « Valve clearance

PO314/— Misfiring of randem/multiple cylinders IS detected
PO300/17 during any particular 400 or 2,000 ignitions.

- s detected which can cause catalyst overheaaling + Valve timing
PO301/17 (This causes MIL to blink) (2 trip detection l0giC) » In Mani abs. pressure sensor
F'Dsggﬂ.? e Engine coolant temp, sensor
PO303/17 | N § n wirg or shert in engine wire
PO304/17 For any particular 2,000 ignitions for engine, : gg:neﬂ;r conn{;::t:on S
misfiring is detected which causes a deterioration in |

. . | « Compression pressure
emissions (2 trip detaction logic) . Engir?: ECU u

NOTE:

« When the 2 or more codes for a misfiring cylinder are recorded 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 P0304/17 codes are outputted, the code P0314
is memorized without fail. However, only when the function “Continuos monitoring results” of the
CARB mode is used, it is possible to read this code P0314.

JEFTQ232-00000

CONFIRMATION DRIVING PATTERN

1. Connect the DS-21 diagnosis tester or OBD II generic scan tool with |G switch OFF.

2. Record DTC and the freeze frame data with |G switch ON.

3. Erase the DTC.

4. Use the DS-21 diagnosis tester or OBD I generic scan tool to set to "Continuous monitoring results” in
CARB mode.

5. Drive the vehicle several times with the engine speed, load and its surrounding range shown with EN-

GINE RPM. CALC LOAD in the freeze frame data or MISFIRE RPM. MISFIRE LOAD in the data list.

If any malfunction is detected, the code PO314 will be outputted. (When F1 key is pressed:)
If you have no DS-21 diagnosis tester, turn the ignition switch OFF after the symptom is simulated the first
time.
Then repeat the simulation process again.

NOTE:

« In order to memorize DTC of misfire, it is necessary to drive around MISFIRE RPM, MISFIRE LOAD
n the data list for the following period of time.

Engine spesd Time
ldling 3 minutes 30 seconds or more
1000 rpm 3 minutes ar more
2000 rpm 1 minutes 30 seconds Or more
3000 rpm I i 1 minutes or more
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8. Check whether there is misfire or not by monitoring DTC and the freeze frame aata. After that, record

them.
7. Turn fgnition switch OFF after least 5 seconds.

WARNING:

Be sure to conduct the confirmation test, while observing the instructions at page EF-6.
JEFOD233-00000

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 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.

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
wire harnesses and connectors.

e Check the vacuum hoses, purge hoses,
fuel hoses and pipes for disconnaction
and breaxkage.

Are the check results OK?Y

coil.
4, Ground the spark — -
5. Crank the engine at this time, check 1o = [ J; p H
see it the spark plug sparks. \. L _ ;
6. If no spark occurs, conduct the check Fe==nEEEEE

y YES j NO
5 Check of spark plug and spark of misfiring Repair or replace, then confirm that there
cylinder is no misfire. (See confirmation ariving pat-
tern)

1. Remove the fusl pump relay from the
relay block.

2. Remove the IG coils and spark plugs @ R

(misfire cylinders)
3. Install the spark plug to the |G coll.
Connect the IG coil conngctor to the |G

Relay Dok

according to the check procedure for
spark plug (at page EF-185).

l
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¢ YES

INO

Check of ECU output signal of injector of
misfiring cylinder

1. With the IG switch twrned OFF, perform

2, restoration.

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

3 With the |G switch turned ON, measure
the voltage between the SST connector
terminal of an injector in which misiire Is
taking place among the SST connaclors
%7 through 24 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 24 and 82
(E01) while angine is idiing
Are the check results OK?

Replace the spark plug or check the ignition
system and ion system.
(Go to trouble-shooting of DTC P1300/3€.)
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 diggram belew. (The frequen-
cy or injection time can not be specified.)

¢ NO

|

v YES

| Unit check of injector of misfiring cylinder

Go to Step 6.

1. Turn OFF the 1G switch.
2. Disconnegt the injector conneactor of the
misfinng cylinder.
3. Measure the resistance betwsen the
injector terminals.
Specified Value:
13.410 14.2 Q at 20°C

Are the unit chack results OK?

Check of harness between injector and ECU

1. Disconnect the SST conngctors from the
EFl ECU (with the 1G switch turned OFF).

2. Referring to page EF-48, check the nar-
ness and conneclor for open wire or
shaort,

» Connector(X57 of #1 injector al harness
side - SST connector &7

« Connector(X53) of #2 injector at harness
side - SST connector 26

« Connector(X55 of #3 injectar at harness
side - SST connector 28

» Connector(X98 of #4 injector at harness
side - SST connector 28
Are the check results for open wirg and

Replace the injector,

@ #1 Fuel injeclor

e Wire harness side

\

short OK?
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f

+ YES l NO

Check malfunction that occurs intermittently srzir or replace the harn=ss or conneclior,
or poor contact, (Refer to page EF-51.)

6 | Check of ion system

(Go to troubleshooting of DTC P1300/36.)
Arz the check results OK?

¥ YES l NQ
7 | Check of fuel pressure Repair or replace.

(Refer to page EF-68.)
Are the check rasults OK?

L YES y NO

8 | Check of injector injection Check and regair the fuel pump, pressure
(Refer tc page EF-68.) regulalor, fuel pipe line and filter.

Are the check results OK?

¢ YES y NO
! g | Check of manifold absolute pressure sensor Replace injector

(Go to trouble-shooting of DTC PO105/31.)
Are the check results OK?

¢ YES 1 NO

10 Pertormance check of engine water Replacs the maniiold absolute pressure sensor
lemperature sensor

(Go to trouble-shooting of DTC PO116/42.)
Are the check rasults OK?

¢ YES l NO

Check compression pressurg, valve Replace the engine coolant temp. senser
clearance and valve timing |

JEFO0234-00148
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DTC | P0325/18 | Knock Sensor 1 Circuit Malfunction

— i - —

WIRING DIAGRAM

EFi ECU

(E1) (KNK)

23 53

Q T
#1b| &—— ° |
JIC
XNS

©

]

Knock sansor

Wire narness
side

JEF25500148
CIRCUIT DESCRIPTION
Knock sensor are fitted to the cylinder block to detect engine knocking. This sensor contains a plezoelec-

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 to supprass it.

DTC No DTC Detecling conditicn Trouble area

When the signal from the knock sensor exceeds the
vollage presel according to the engine revolution | « Open wire or short in KNOcK S2nsor circuit
PO325/18 spesd conlinuous by for more than a certain length | « Knock sensor (Loossness)

of time while accelerating at'a cartain engine revolu- | « Engine ECU

tion speed of 2000 rpm or mare .l |

JEr226-00000

INSPECTION PROCEDURE

NOTE:

« 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 alr-fuel ratio lean or rich, etc. at the time of the malfunction.
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1 | Check of continuity of knack sensor circuit TV,
' | EFI ECU Spisconnect 7

1. Set the SST (sub-harness). (Hefer to b - SST
page EF-8.) However, the SST connac- Wire B E:e C.IGI"IHECT.DFH j
tor “A" should remain disconnected narness o Ay O S

from the ECU connector.
2 With the |G switch turned OFF, meaasure

the resistance between the SST connac-
tor 83 and the body ground.

— )
Specified Value: 1 MQ or higher / 5
)

Are the unit check rasults OK?

[Reference]
Check by oscilloscope SST

1. Connect the EST connector "A" 10 - \ —- Y | \
the ECU. ~ '

2. Start the engine and keep it idling.

3. Connect the positive @ and nega-
tive @ probes of an oscillogcope to
the SST connector terminals €4
and 23, respectively.

4, When the waveforms as shown in
the right figure are abserved, ths
knock ssnsor circuit is functioning
properly.

(The measurement can be con-
ducled using the ostillcscope func-
lion of the DS-21 diagnosis tester.)
« The waveform at the time of rac- | B) (ETRRSS CPRS R | SERRRRTU I I L 1 b SO 1 I
ing becomes greater than that at i () O 0/ il i N OP-
the time of idling. S T ER Y SR, ALY || E | A

lllllllllll
------------------------------------------------------------
N T T T E L L L L I s R S T R S

di il i i e s m s r o e e s s s m B e d B EAE R

When an oscilloscops is used, the signal of the knock
sensor will become 25 indicated in tha figure above.
(The wavaiorm cannat be specitied.)

L NO l YES

2 | Check of knock sensor Go to Step 3.

1. Disconnect the connector of the knock

sensor with ignition switch OFF

2. Remove the knock sensor from the
cylinder block.

3. Using an enmmeter, check the resist-
ance betweean the terminal and body.

Specified Value: 1 MQ or higher ) F
=
Are the chegk results OK? | | 0
; | @
/ B ==e

Lead wire




} YES + NO

3 | Check the harness and connector between Replace the knock sensor.
—1 the engine ECU and the knock sensor for
open wire or short. (Refer to page EF-48.)

| YES + NO

4 | Check the knock sensor for installing Repair or replace the harness or connector.
— condition (2.9, looseness)
Are the chack results OK?

1 YES + NO

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

JE2=00237-00150
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DTC P0335/13

Cra_nk_shaft Position-Sensor “A” Circuit \

| Malfunction 1 |
WIRING DIAGRAM
- >
IG switch
SWite L ACC 1,
™| G EFI ECU
— %IGQ |
ST ST ,
AM — | | |
60 A (A/T)(STA)  (E1) (NT+)  (N1-) (N2+)  (N2-)
= || 11 68 23 21 51 22 52
= T T T 1 |
a > I
= Al > r L = =
. 7_ 50 | N 1 I o l 1 [
T — i i ]
= AEE: [ 3 : . :
1 S 0 e | | | l
= — | | ! | |
o 2 =) ' : ‘ '
@ = - E I ' i : [
Body L E ; \| % JIC i : | i
eartn. ~ Engine i < =@ : : : E
earth /77 —J;T ! E : i
- — B} ¥ o }
_ ]ﬁm | XAR N&8 I N74
@) QE
!
Wire harness side Crank angle sensor Cam angle sensor
JES00241-00153

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 No. DTC Detecting conditian Trouble area

« Open wire or snort in erankshaft angle sensor circuit
» Crankshaft angle sensor

e Signal rotar

e Starter

« Engine ECU

No crankshaft angle sensor signal to engine ECU

PO335/13 during cranking

JEFO0242-00000

INSPECTION PROCEDURE

NOTE:

« 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 J\H‘?.\ 1.,
circuit EFl ECU _"Disconnect - saT
: - the connector—
1. Set the SST (sub-harness). (Refer to Wire 2 t‘.ﬂncnly. N /
page EF-8.) harness| ~ <

However. the SST connecior "A" should
remain disconnectad from the ECU con-
negtor.

2 With the |G switch turned OFF, measure
resistance beiwesn the SST terminals
2N -6 (N1* -NT1)

Specified Value:
1850 to 2450 (2 at 20°C

e

Are tha check results OK?

[Reference]

Check by oscilloscope

1. Connect the SST connector "A" 10
the ECU.

2. Start the engine and keep it idling.

3. Connect the positive @ and nega-
tive © probes of an oscilloscope to
the SST connector terminals bet-
ween @0 and & and between 22
and 22, respectively.

4. When the wavaforms as shown in
tha right figure are observed, the
crank angle sensor circuit is func-
tianing properiy.

NOTE:

« The waveform al the time of rac- . t
ing becomes greater than that al am angie
the time of idling. SENso!

Crank angle
SENsor

When an oscilloscope is used, the signal of the
camy/crank angle sensor will become as indicated In the
| ligure above, (The waveform cannot be specified.)

1 NG

Unit check of crank angle sensor

1. Removs the engine under cover RH.
2. While sliding the connector logck,
remove the canneclor,
3. Using an ohmmeter, measure the resist-
anoe betwaen the tarminals
Speciiied Value:
1850 - 2450 £ at 20°C

Are the check resuits OK?
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} YES

|

+ NO

Check the harness and connecior bet-

ween the engine ECU and the crank angle
sensor for open wire or short. (Refer to
page EF-48.)

Are the check results OK?

Replace the crank angle sensor.

) YES

| NO

Chack malfunction that OCCurs intermitiant-
ly or poor contact, (Refer 1o page EF-51.)

Repair or replace the harness or CONNECIO.

Check the sensor for installing condition

and the signal rotor for tooth cendition.
(Check for the air gap, sensor for loose-
ness, tooth distortion, adhesion of rust, for-
sign matter, etc. Refer to Section 1G.)

Are the check results OK?

| YES

O

Check of starter signal

Tighten the sensor. Replace the signal rotor.

1 Connect the SST connector "A” 10 the
ECU.

2 Measure the valtage between the SST
connector terminals 88 and 23 (STA -
£1) while the engine Is baing cranked,

Specified Value; Battery voltage

Are the check results OK?

'''''

¢ YES

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

g NO

Repair or replace the harness or conneclor
(M/T: between engine ECU - |G switch, A/T: Det-

ween engine ECU - starter),

J=F00243-00154
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— — e ——

I_- - Camshgft_Position S-en:sor Circuit
DTC |_P0340114 N M_alf_upctim]_

WIRING DIAGRAM

|
T EFl ECU
> |
(AT(STA)  (ET) (N1+) (N1-) (N2+)  (N2-)
= 11 ©8 23 21 51 22 52
= —0——0 > . <> o .
o c':..?ﬂ |
:%—I _? § ™ —k— —— . o - - — - — i---l
v : _ E ‘ Il ‘ |
=" DEE: - # = | |
‘ 1 7 : : : '.
—— 1 i |
B — & % : ' l :
a3 — = I | :
Body L | & = |5 g2 | yoll o l , | |
garth — & . 1@ S |z 7 : \ I :
Engine - - L_I._ o “ | | | :
gann /77 | -%- : | \ :
1 3l SN | | i
- | XAQ | XAR _INeg | N74
-|-" b w
: Qe
Cam angle sensor Crank angle sensor Cam angle sensor
wira harness side

JEFOD247C0157

CIRCUIT DESCRIPTION

The camshaft angle sensor (N2* signal) consists of a signal rotor and a pickup coll.

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 1o engine ECU « Open wire or short in camshaft angle sensor circult
during crankin nat

PO3A0/14 d 9| : gtaargzr aft angle sensor
Opznin N2 circuit e« Enaine ECU

JEFD0248-G0C00

INSPECTION PROCEDURE

NOTE:

« 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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s | Check o resistance of cam angle sensor Cir- -\_‘_‘ﬁ LR iy
cuit | EFl ECU _ "Disconnect - o
— = the conneclor- 2
1. Set the SST (sub-harness). (Reter 1o Wire = Li;y_me 3 f
page EF-8.) hamess| - N A
However, the 8ST connector "A" should _
remain disconnected from the ECU con- =i, f o
“I‘ ¢
Neclor. s
2 With the 1G switeh turned QFF, measure "
resistance between the SST terminals / =~ ANy
2 - 52 (N2° - N2°). . / = =
Specified Value: 1850 to 2450 Q : /Z Canmector i
Are the check resulis OKY -

[Reference)

Check by oscilloscope

1. Connect the SST conpsctor "A" to
the ECU

2. Start the engine and keep it idling.

3. Conngct the positive @ and nega-
tive @ probes of an oscilloscope 10
the SST connegtor terminals bet-
ween 2 and 22 and between 27
and 23, respeclively.

4 When the wavetorms as shown in
the right figure are observed, the
cam angle ssnsor circuit is func-
nening properly
NOTE: .
» The waveform at the time of rac- -

ing becomes greater than that at | C3M angis /\V__AV 1A

the time of idling. Sensor

Crank angle
sensor

l |
When an oscilloscope is used, the signal of the

cam/crank angle sensor will become as indicated in tne
figure above. (The waveiorm cannot be specified.)

L NO 1‘, YES

2 | Unit check of cam angle sensor Go to Step 4.

1. Reamove the air intake chamber.

2. Dis connect the camsnhall angle sensor
conneclor. |
3. Using an ohmmeter, measure the
resistance between the terminals
Specified Value;
1850 - 2450 Q at 20°C

Ara the check results OK?




| YES

3 | Check the harness and connector between
the engine ECU and the cam angle sensor
for open wire or short. (Refer to page
EF-48.)

Are the check results OK?

} YES

Check malfunction that occurs mterm:ttently
or poor contact, (Refer to page EF-51.)

o

Replace the cam angle sensor.

-
SST
— e
ﬂf“ﬁﬁ if§ﬁ§“+;§;=

@:@ Wire harness side

B e

4 | Check the sensar for installing candition
and the timing rotor pins for condition,
(Check for the air gap, sensor for loose-
ness, pin distortion, adhesion of rust, for-
eign matter, etc. Refer to Section EM.)
Are the check results OK?

lNO

Repair or replace the harness or connector.

¢ YES

5 | Check of starter signal

1. Connect the SST connector “A" (o the
ECU connector.

2. Measure the voltage between the SST
conneclor terminals 82 and @ (STA -
E1) while the engine is being cranked.

Specified Value: Batiery voltage

Ara the check results OK?

| NO

‘ Tighten the sensor, Repair the timing rotor pins.

v___—=.'1

2
I

o

il n- -

A—
—_—

| YES

Check or replacs the ECLU.
(Refer to page £F-51.)

ve

Repair or replace the harness or conneclor
(M/T: between engine ECU - IG switch, A/T: bet-
ween engine ECU - starter).

JEFQ0248-00158
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DTC P0420/27 | Catalyst System Efficiency Below Threshold

WIRING DIAGRAM

G SW ., ACC
= o e e e e —
| G_'_IG ) . ) _ 1G2
| 5 .. g ] 5T
: ST - = =
U - —
P D 5 EFI ECU
198_ . - -5 23 (E1)
RB_____ L. 1
i i ¢ -~ ~Fioni Oz sansor <20
I 1 i " I = ===
1 ~— | \ 4d
| ¢ ‘ | { e 20 (OXHY)
| = 7 o r= Qe | | E Front Oz sensor_heater
: Main | \E é_ 1| - ““"1Rear Oz sensor ' XJ5
' Yy ¥ o B K ‘£
: | | 250 V@=L 74 (OX2)
. 1 BT e
| I t b—+—~v\/\,— lh,———-#JY 2 50 (OXH2)
: Rear Oz sensor neater
I
5 '- ! — 2 (FC1, W/IMB)
[ - ! 30 (FC2, L/IMB)
o] - % 7 (+B1)
g 36 (+B2)
=" Hear
Wire narness sigdse
JEFOB250-00150
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 Trouble area

When both the waveiorms of the tront and rear
OxXygen sensors Indicate the same frequency when
the vehicle is running at a predetermined spesd
with the engine revolutional speed within a2
predetermined range:

(2 trip detection logic)

* Three-way catalyst ‘
¢ Opan wirg or short in oXygen Sensor Circull
« Oxygen sensor

P0420/27

JEFDOZ2S 1000
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___—__—__——___

CONFIRMATION DRIVING PATTERN

Vehicle speed
3
BOKM/A be-em—memmmmmmmmm e e mm = - - \
Idling =} == - 2 ”__7 L 1
T |
IG SW OFF | = Time
Warmed up 5 min, or 8¢
g o -

) With the IG switch turned OFF, connect the DS-21 diagnosis tester 10 DLC through the SST. Turn
on 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.

(3) 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 [B] range in the case of automalic transmission vehicles).

@) After one minute of idling, press the F1 key of the tester. Check to see if the DTC P0420 in out
putted.

J=ra025200760
CAUTION
« |f the conditions in this test are not strictly followed, detection of the malfunction will not be possmle
« |If you do not have DS-21 diagnosis tester, turn the ignition switch OFF after performing steps @ to
@), then perform steps (2 to (4) again.

WARNING:

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

INSPECTION PROCEDURE

NOTE:

« 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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F

1 | Are other codes (those other than DTG
P0420/27) culputtad?

; NO l YES

Check of fronl oxygen sensor (bank 1, sen- Go to the relative DTC chart
sor1)

(Go to trouble-shooting of DTC PO130/21.)
Are the unit check results OK?

1]
)
()

3 | Check of rear oxygen sensor (bank 1, sen- Repair or repl
sor 2)

(Go to troublg-shooting of DTC P0136/22.)
Are the unit check rasults OK?

¢ YES l NO
4 | Perform the confirmation driving pattern. Repair or replzce.

L

5 [ Is DTC P0420/27 being oulputted again? |

Replace the three-way catalyilic converier, ‘ Chack malfunction that occurs intermittenily or
poar contact.
(Refer to page EF-51.)

JEFODR252-00000
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Eva?orative Emission Control Sy;tem I?’urge

DTC P0443/76 Control Valve Circuit Malfunction

WIRING DIAGRAM
,_.’(}_S_W*_%CC - —- - iﬂéc;c
Lo UG No
: ﬁllﬁ No 2 P G2
i ~ ST _ ST
b i, s e e
Injector
A EFI ECU
*._rwp_jl_, #2 A
b 1 #3 ]
| f#a r
E < '?[';—"ﬂ'ﬂ'd'\—'{: %
' O
E E‘__ (EO1) 82 ¢
1 M = J#7N =
i é ’mhé < 79 (PRG)
|
I
(g M= e Y T I 2 (FC1, W/IMB)
ol I 30 (FC2. L/IMB)
-
__j__ L 7 (+B1)
T 38 (+B2)
= = Wire harnass side
J=rag255-20162
CIRCUIT DESCRIPTION =
When the execution conditions for the evaporative emission Throttie body ‘
purging are met, the ECU performs the duty control for the P’ —
V3V for evaporative emission purging and purges the evapo- A (F VSV far EVAP

rative emissions Into the combustion chamber,  Atmosphers

' \
Combustion ” f

chamber m
Charcoal — L
canister Fuel tank
JEFO0258-00183
DTC No. | DTC Detecting ¢ondition Trouble area

When open wire or short takes place in VSV circuit
far EVAP while the execution conditions for the
evaporalive emission purging are being met:

(2 trip detection logic)

« Open wire or short in VSV circuit for EVAP
« VSV for EVAP
* Enging ECU

PO443/76
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INSPECTION PROCEDURE

NOTE:
. Bead 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.

When using DS-21 diagnosis tester:

:Dperation check of EVAP purge control
system

1 With the |G swilch turned OFF, cannect
the DS-21 diagnosis tester to the DLC
through the SST,

SST: 099291-87404-000

2. Disconnect the hose going 1o the VSV
from the charcoal canister.

2 Turn ON the |G switch, and turn ON the
main switch of the tester. Erase the
DTC. Select the "Purge VSV" of the "Ac-
tuator driving.”

4 When executing “ON" and "OFF,
check the cperation of the VSV for purg-
ing.

VSV “OFF" -~ No air continuity should
axist whan air is blown
into the hose.

VSV “ON" -« Alr continuity should
exist whan air is blown
into the hose.

o~ Taﬁk si::le]‘.

Are the check results OK? i I | Blow air —'j
~ 1 :
)
T ,42/
L NO l YES

Check malfunction that occurs intermittently

2 | Check of purge hose and passage
and poor contact. (Refer to page EF-31.)

1. Executz the VSV "Release” so as 10
return the VSV for purging to the original
gperaling state. .

2. Start the engine and keep the engine Vaviior EVAS
racing.

3. Disconnect the hose going from the
VSV for purging to the intake manifold. Purga hose

4 Apply your finger to the disconnectsd
hose. Ensure that a negative pressure is

Throttle body

appliad.
Specification: Cha_r-:oal
Negative pressure should be canisier |
applied. Purge hose

5. Check the hose for connecting state
leakage, restriction, bending and deteri-
oration.

Are the chack results OK?




| YES

iNO

Check of power supply voltage of VSV for
purging

Clean, repair or replace.

1. Turn OFF the main switch of the tester.
Turn OFF the |G switch.

2. Disconnect the VSV connector,

3. With the IG switch turned ON, measure
the voltage between the narness sids
connector @M of VSV and the body

garth.
Specified Value: Battery voltage

Are the check rasults OK?

¢ YES

O

Check of harness between ECU and VSV
| for purging

1. With the |G switch turned OFF, connect
the SST (sub-harness). (Refer to page
EF-E.) _

Do not connect the SST connector (o
the ECU.

Referring to page EF-48, check the har-
ness and connector for open wire ofr
sSnort.

Connector @7N)at VSV harness side -
conneclor 72 at ECU side (PRG)

Are the chack rasults for open wire ang
short OK?

i

Cheack the harness and connector betwssn the
VSV for purging and the battery, and the main
relgy for open wire or short. Repair or replace,

as required, (Refer to page EF-48.)

Vallg

(:) Wire harness side

§ YES

lbﬂ)

Unit check of VSV for purging

Repair or replace the narness or connecior,

(Refer 1o page EF-184.)
Are the unit check results OK?

|




EF-128

er—-{«£

+ YES

lhﬂ)

Check of ECU output signal

Replace the VSV for purging.

T,

Connect the cannector to VSV for purg-
ing. Connect the SST connecter to the
EFl ECU. Connect the hoses that have
been disconnected to the criginal
places.

Wnen the engine is cold, with (he
engine idling, measure the voltage bet-
ween the SST connector 43 and 82
(PRG - EQ1).

Specified Value: Batiery voltage

After warming up the engine (after the
radiator fan has operated at lsast one
time), measure the voltage between (e
SST connecters 79 and 82 (PRG - EO1)
for more than two minutes with the accsl-
erator pedal depressed.
Specified Value:
The voltage should become 0 1o
1 V within the two minutes.

Are the check rasults OK?

i

o
o

QO

i

| YES

¢ NO

Check malfunction that occurs intarmiitent-
ly and peor cantact. (Refer to page EF-51.)

Check or replace the ECU. (Relfer 1o page

EF-51)

When not using DS-21 diagnosis tester:

JEFO0258-00164

1

Check of ECU output signal

1,

2.

Set the S8T (sub-harnsss). (Refer 10
page EF-8.)
When the engine is ceold, with the
engine idling, measure the voltage bat-
ween the SST connectors @ and 82
(PRG - EO1).

Specified Value: Battery voltage

. After warming up the engine (after the

radiator fan has operated at least one
time), measure the voltage between the
QST connectors 79 and B (PRG - EO1)
for more than two minutes with the accel-
erator pedal depressed
Specified Value:
The voltage should become O to
1 V within the two minutes.

Are the check results OR?

|
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- ———————_—

+ YES

| N

Check of power supply voltage of VSV for
purging

1. Turn OFF the 1G switch.

2. Disconnect the VSV connector.

3 With the IG switch turned ON, measure
the voltage between the harness side
connector &7M) of VSV and the body

eartn.
Specified Value: Battery voltage

Are the check results OK?

page EF-51.)

Check or replace the engine ECU. (Refer 10

atl

@)

'Wire harness side

+ YES

Check of harness between ECU and VSV
for purging

1. With the |G switch turnad OFF, connect
the SST (sub-harness). (Refer o page
EF-8.)

Do not connect the SST connector 10
the ECU.

2. Referring to page EF—48, chack the har-
ness and connecior tor open wire of
short.

Connector #7N) at VSV harness side -
connector 738 (PRG) at ECU side

Are the chack results for open wire and
short OK?

lND

Check the harness and connactor between the
VSV for purging and the battery, and the main
relay for open wire and short. Repair or
replace. as required. (Refer 1o page EF-48.)

. ——

s o |
&

o

s /

EmE) Wire harness side

g

y YES

| Unit check of VSV for purging

(Refer to page EF-184))
Arg the unit check resulis OK?

O

Repair or replace the harness or conneclor.

| YES

Check malfunction that occurs intermittent-

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

O

Replace the VSV for purging.

JEFDO2SALDYES



WIRING DIAGRAM

Vehicle Speed Sensor Malfunction

ﬁ

(E2)
17 3

X03(B11)
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|
1
]
]
|
i
i
i
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[
i
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i
|
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i
|
i
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L

E21I F‘IQIKDS‘ZHH |H2L'I] H?,EIHGI -T—Q?]WBC‘HGS X01 ,-/

Wire harnass side

CIRCUIT DESCRIPTION

This sensor is mounted in the combination meter. It contains a
magnet which is rotated by the speedometer cable. The reed
switch is turned ON and OFF four times for every revolution of

the speedometer. It is then transmitted to the ECU. The ECU

determines the vehicle speed based on the frequency of
these pulse signals.

JEFU0338-00233

Transaxle
L

Cabtej

[ \

Cambination
metar

..--""'""-_-

JEFCO339-00234

DTC No. DTC Detecting condition

Troukl=s ares

No signal is inputied from the speed sensor to the
ECU for a certzain length of time when the fuei cut

PO500/52 operation is performed during deceleration.

(2 trip detaction logic)

« Combination meter

« Open wire ar short in vehicle speed sensor circuit
e« Vehicle spead sensor

e Engine ECU




f

Operation check of speedometer

1. Run the vehicle,
Does the speedometer indicate the vehi-
cle speed correctly?
NOTE:
« If the speedometer indication is nor-
mal, the speedometer system is func-
tioning normally.

{ YES

Check of input signal of speed sensor 10
ECU

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

2. Check that the voltage between the SST
tarminals & and @ Is within the follow-
ing specified valus when the vehicle Is
moving with the ignition switch turned
ON.

Specified Value:
0 & 4.5t0 5.5V for pulse signal

¢ NO

Check the spsedomeler cicuit and compina-
tion meter (including spesdometer gear & met-
er cable)

y NO

Check of speed sensor (reed switch)

1, Turn OFF the IG switch.

2. Remove the cembination meter,

3. Ensura that continuity ocecurs four times
at the terminals B10 and B11 of the com-
bination meter while the speesdomeler
drive shaft complates a turn.

Specification:
Continuity should occur four times
per turn of speedometer drive
shaft.

|

v YES

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

Speedometer drive shaft

r
| /
— B10
) ©
B i/ !

S ° 811

) YES

Check for open and short in harness and
connector between the angine ECU ang |
vehicle speed sensor.

(Refer to page EF-48.)

Replace the speed sansor (combination meter).

y YES

Check malfunction that eccurs intermittently
and poor contact. (Refer to page EF-51.)

O

Repair or replace the harness or conneclor.

JEFOQ340-0C235



P0500/52 | Vehicle Speed Sensor Malfunction

WIRING DIAGRAM

EFI ECU
(E2) (SPD)
17 37
JC 1 #
X03 (SPSR) Combination meter
eSS e e Sl e R S s —+ AT ECU
E : or
| | HR3 |
I: O- ‘? ABS ECU
e a o
e g = ﬂi’é':%-(_E_) """"""""""""""""""" | Vehicle speed
SENSOor
TR
JIG ) ® —
I 1
ra2]c21] | 6os|020|Hos |Heg X01]283
e A A A / A
_ i H61 |HB3| X03 | N5 | H22|H20 |56 |F19 JAT0)  J708
= =3 Wira harness side
JEFDOZES-LOER
CIRCUIT DESCRIPTION |
A vehicle speed sensor driven by & microcomputer IS used. AT EGU 4-pulse
Signals driven by the microcomputer in the combination meter ar — _,ECU "
are inputted into the EFl ECU, based on the signals from the / \ JULLL
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 Combination A -
hicle speed sensor mounied on the transaxle in the case of Transaxie meter
other vehicles. =
The EFl ECU determines the vehicle speed based on the fre- —
quency of these pulse signals. e ~Vehicle speed sensor
JEFDO260-00167
DTC No. DTC Detacting condition Trouble area

No sianal from tha speed sensor is inputted into the » Compination meter .
7 P e | « Open wire or short in signal line from A/T ECU or

_ ECL for a certain length of time during the fuel cut
PO500/52 operation at time ol decelerauon ABE. ECU
s Vehicle spaed sensor

5 : :
(2 tnp detection logic) « Engine ECU or A/T ECU or ABS ECU
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e

1 | Operation check of speedometer

1. Run the vehicle.
Does the speedomater indicate the vehi-
cle speead properly?
NOTE:
+ If the speedometer indication is nofr-
mal, the speedometer system is func-

tioning properly.

' YES

L NO

"2 | Check of input signal to EF1 ECU

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

2 Check that the voltage between the SST
terminals 372 and {7 is within the follow-
ing specified value when the vehicle
moves and the ignition switch is turned
10 the ON position.

Specified Value:
0 < 4.5t0 5.5V for pulse signal

Check of A/T ECU, ABS ECU or vehicle speed
sensor circuit, and combination meler
(Refer to sections A/T, BE and BR.)

L NO

| ves

Check of hamess between EFI ECU and
combination meter

Check ar replace the engins ECU.
(Refer to page EF-51.)

1. Turn OFF the |G switch. Disconnect the

SST connactor at the ECU side.

Remove the combination metear.

. Disconnect the harness fram the combi-

nation metar.

4. Referring to page EF-48, chack the har-
ness and connactor for open 'wire or
short, -

e SST connecior 30 - Harnass side con-
nectorX03)of combination meter

« Harness side connectorZ83)of combi-
nation mater - Body ground

Are the check resulls lor open wire and

short OK?

GIN

L i
-

fig2

‘.

81| Haa) %03 | nsa) -aJnaﬁJEJ F1g| m&j/ 208

+ YES

| No

Replace the combination melar,

Repair or raplace the harness or cConnector,

JEFOQ2e1:00168
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— . | @ -7 — | i _:IL xu_gi Valve E
1 JiC 36 35 T Mo mm ;
- T J/C
Fuesl
puUmp -

CIRCUIT DESCRIPTION

The rotary solenoid type ISC valve is located in front of the In-
take manifold and the intake air bypassing the throttle valve Is
directed to the |ISC valve through a passage.

In this way the intake air volume bypassing the throttle valve is
requlated, controlling the engine speea.

The engine ECU operates only the ISC valve to perform Idle-
up and provide feedback for the target idling speed.

JEFDO2E2-00 163
r"'-_
From ==>> Auxiliary air port ._....TG '
alf cleaner / ﬁ; ie-
e "-—j U—‘J‘ —T  fold
Magnel | '
‘-"""“'--«_—'_-
N

JEFMEE}iﬂT?d
DTC No. DTC Detecting condition Trouble area
« Open wire or shicrt in ISC valve circuit
PO505/71 Opean wire or short in ISC valve circuit ¢ ISC valve
» 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 ratic lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester:

1 | Operation check of ISC valve

1. With the |G switch turned OFF, connact
the DS-21 diagnosis tester to the DLC
through the SST.

SST: 09991-87404-000

2. Warm up the engine fully.

3. Turn ON the main switch of the DS-21
diagnosis tester.

4. With the engine idling, select the “ISC" in
the "Actuator driving.” Executa the "5 %
open” and “50 % open”, respectively.
Does the engine speed Increase or
degrease in accordance with the change
in the ISC duty ratic (5 %, 50 %)7

LNO | VES
2 | Check of power supply voltage of ISC valve Chack malfunction that occurs mterm‘ntentiyl
1, Turn OFF the main switch of the tester. and poor contact. (Refer to page EF-51.)

Turn OFF the IG switch.
2 Disconnect the connactor of the ISC

valve. : - r |
3. Measure the voltage betwesn the termi- i <ot E:H,

nalsXUB of the wire harness connector

and the body ground when the ignition

switch is turnad to the ON paosition,

Specified Value: Battery voltage

=
-

:

a

Is tha measured values the specified val-
ug?
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LS NO

3 | Check of input signal of ISC valve Cheack the harness and conneclor between the
1 Aft rming up the engine fully, turn ISC valve and the battery. and main relay for
SRR R U fic 1= open wire and short. (Refer to page EF-48.
ON the main switch of the D5-21 diagno- : | [ pag )

sis tester.

2 With the engine idling, select the “ISC" in
the “Actuator driving.” Execute the "3 %
open” and “50 % open’, raspectively.
Measure the voltage between and

prm—,
——
e 2
O

Dneé the voltage increase or decrease
in accordance with the change in Ine
ISC duty ratio (5%, 50 %)7

[Reference]

1]l _ , : .
Check by oscilloscope Duty ratio: 5 % Duty ratio: 50 %

- | ] ] [ k i ] -] I | 1 1 § 1 H - |
S el e~ N (r———— - R S R

e S o e e el —— - b o - e —— T

i i i ] i "R i L

r-hﬂ--.---l-F---l—w-r-l-q_-i

— W W wy we e S

e oo ol L. TR

signal becomes the waveform as indicated in
the figure above

NO
'
4 | Check of output signal of ISC valve of ECU

1. Turn OFF the main switch oi the tester,
Turn OFF the |G switch

2. Connect the SST batw=en the ECU con- -
nectors and thg wire narnsss connec- s ©
[ors.

SST: 08842-87203-000 5wl

3. Warm up the engine. With the engine
idling, select the “ISC" in the "Actuator
driving." Execute the “5 % open” and
“S0 % open”, respeclively. Msasure (ne
voltage between the SST terminals &4
and 23 (ISC - E1),

Does the volitage increase or decrease
in accordance with the change in the
ISC duty ratio (5 %, 50 %)?

|

A\l
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¢ YES

lnmn

Check of hamess between ISC valve and
ECU

page EF-51.)

Check or replace the engine ECU. (Refer o

1, Turn OFF the main swiich of the taster,
Turn OFF the |G switch.

2. Disconnect the SST connector at the
ECU side,

3. Referring to page EF-48, check the har-
ness and connectar for cpen wire or
short.

e |ISC valve cannecmr@ SST termi-
nal 54 (ISC)

e ISC valve connactor U2 - SST termi-
nal 23 (E1)

Are the check results for opan wire and

short OK?

i
S
|!!!!

| YES

Check malfunction that cccurs intermittent-
ly and poor contact. (Refer to page EF-51.)

When not using DS-21 diagnosis tester:

lND

Repair or replace the harngss or connector.

JEFOQ2E2-D01 71

1

Operation check of ISC valve

Ensure that the engine revolution speed I1s
high during the cold period. Also, ensure
that the engine revelution spsed arops as
the engine warms up and that the Iidle
speed is maintained.

Are the check results OK?

Tachnmeter
terminal A\
DDDDDHD

WU"'NM

G EIEIEIIEIUD

Earlh
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#

2 | Check of power supply voitage of ISC valve Check malfunction that occurs intermittently
| . and poor contact. (Refer 1o page EF-51.)
1. Turn OFF the |G switch.

2. Disconnect the connector of the ISC
valve,

3. Measure the voltage between the termi-
nals(XUD of the wire harness connector
and the body ground when the ignition
switch is turned to the ON position.

Specified Value: Battery voltage

Wire harness side | ——

ls the measured valus the specified val-

ue?
3 | Check of input signal of ISC vaive Check the harness and connector betwesn the
1. Warming up the engine fully ISC valve and the battery, and main relay for
: ; ' hart. (Re e EF-48.
2 With the engine idling (with the 1SC open wire and shart. (Refer o pag )

valve conneclor disconnected). meas-
ure the voltage betweenXUY and
at the harness connecior side.
Specification:; r——r——..m
The voltage should be stable at a

constant value. (The value of the = \
20 pl]

voltage can not be specified.)

Wirg harness side

[Reterence] a -
Check by oscilloscope ing conditian

(Electrical load "OFF")  (Electrical load "ON")

e Rl Sl T b= Rl —1—-—r-rt— -!_.i rﬁ—*—d——ll—1irqlﬂ-1 -r-'|-1-|
i

e il i i e wlam o e al e = e al -

When an oscillosccpe is used. the |SC contral
signal becomes the waveform as indicated in
the figure above. (The duty ratio cannot be
specified.)




#

y NO l' YES
Check of output signal of ISC valve of ECU \'Replace the ISC valve.
1. Turn OFF the IG switch.
2. Connect the SST between the ECU con- ST
nectors and the wire harness connec- / !IJI
tors. m— N NN o o
SST: (09842-397203-000 .ﬁ' ‘E'?: .:i 2 5; ; ':z- @ A
TN = = a4 -
9. Warm up the engine. With the engine \ = —
idling (with the ISC valve connector dis- :
connected), measure the voltage bet- _ :
ween the SST terminals 54 and 23 (ISC - NN
E1). e ey
Specification: == \
The voltage should be stable at a |
constant value. (The value of the

voltage can not be specified.)

Are tha chack rasults OK?

y YES

Check of harness between ISC valve and
ECU

1. Turn OFF the |G switch.

2 _Disconnect the SST connsctor at ths
ECU side.

3. Rsferring 0 page EF-63. chack the nar-
nass and caonnector for open wire or
snort, e
e ISC valve connactorXUY - SST termi-

nal 84 (I1SC)
o ISC valve conneciorXU2 - SST termi-
nal 23 (E1)
Arz the check results for open wire and
shart OK?

e

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

0 %
/ / T S
"w% ?%.'“‘*; .h,_'d: - = g Q
% ] _,'_._-.. :_-ﬁ".”.__ "_"'_'E:I"';‘Il :i:-i' B ——
\ = %ﬁﬁ%ﬁ Ay =
20 35 = <
1l in
@EE
s H -
Wire harness side _

{ YES

Check maliunction that occcurs intermittent-
ly and poor contact. (Refer to page EF-51.)

| NO

Repair or replagcs the harness or connectar.

JEFOO2B5-00172
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| Baromeiric Pressure Sensor Circuit |
DTC | P1105/32 Malfunction )
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 Detecting condition Trouble area

When the following conditions 1 and 2 are met for a
certain length of ime:

1 The AD conversion value of almosp neric sensor ,
P1105/32 s less than 1.6V | « Engine ECU
> Tne AD conversion valug of atmospheric sensaf

is 4,7V ormore.

026800000

L.
it

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:

f
[

1 | Re-confirmation of DTC / @:ff
....---"""'/

/
f ] /
1. With the I1G switch turned OFF, connecl ’/L-// /@f//;
iyl
L &
=K

the DS-21 diagnosis tester to the DLC /=
SST~L =

through the SST. e
SST: 09991-87404-000 /
AN
NN =
2 =)
e (S
==

2 Turfi ON the IG switch. and turn ON the
main switch of the tester. Erase the
DTC.

(As for the operation, follow the Instruc- ‘H\ik
9

tion manuzl of the DS-21 diagnosis
{aster.)

1. Turn OFF the main switch of the lester.
Turn OFF the 1G switch.

4. Turn ON the |G switch, Turn ON the
main switch of the tester.

5. Check the DTC,
Is P1105 indicated?

¢ YES l NQ

Replace the ECLU. Check or replace the ECU. (Reier to page
EF-51.)

JEFCORET-00173



When not using DS-21 diagnosis tester:

1

Re-confirmation of DTC

1. With the |G switch turned OFF, connecl
the DS-21 diagnosis tester to the DLC
through the SST.

SST: 09991-87404-000

2. Connect the terminal T and the earth ter-
minal of the SST conneclor with a jump

WIre.
SST: 09991-87403-000

3. Remeve the EF| fuse, Erase the DTC.
(As for the erasing method, refer 1o
page EF-58.)
Set the EFI fuse to the original position.
- Turn ON the I1G switch
., Check the DTC, (Read out the flashing
pattern of the MIL.)
s “32" indicated?

O n &

+ YES

e

Replace tha ECU.

Check or replace the ECU. (Reter 1o pags
EF-51.)

JEFO0266-00174




WIRING DIAGRAM

o ————

EFl ECU
(VCO) (OX3) (E21) (ACEV)
62 73 29 72
e

#Y #YT| #YU

— © <
R % L

/'

—ANAWA—
VAF
Wire harness side
JEFO0321-00236
CIRCUIT DESCRIPTION -
The variable resistor is mounted at the left side of the engine }
compartment at the body side. I
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 voliage
CO value is adjusted to the specified value by rotating the l
rotor., Gl
The letters “R" and “L" are embossed at the root of the con- L Rotor rotating range
nector. s
(Lean side) L -——— R (Rich side)
JEFC0342-00237
DTC Ne. DTC Detecting condition Trouble area
Candition (1) of (2) continues with more than a certain length of time|  Open wirg or short in A/F adjuster circuil
P1130/28 1. 0X3 <02V « A/F adjuster

2.0X3 248V

« Enging ECU
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H
INSPECTION PROCEDURE

NOTE:
e« |f DTC P1530/44 (A/C Evaporator Temp. Sensor Malfunction), P1130/29 (A/F Adjuster Circuit

Malfunction) are output simultaneously, E21 (Sensor Ground) may be open.
« Read freeze frame data using DS-21 diagnosis tester or OBD 1 generic scan tool. Because freeze

frame data records the engine condition when the malfunction is detected, when troubleshooting 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.

Check of input voltage of A/F adjuster 10

1 ECLU SST 28/ | [ |
1) Set the SST (sub-harness). " ,= _' == H.,
(Refer to page EF-8.) R S P e = “
2) Turn ON the I1G switeh. S et P —q
3) Turn the rotor clockwise and counter- - . ==
clockwise. Check to see |f the voltage R G Sy v o~
measured between the SST connectors S e
73 2nd 29 (OX3 - E21) varies. == ] \
Specified Value: 0.2 V or more, but 3

less than 4.8 V

Are the check results CK?

L

NO

Check of harness between EFI ECU and
ignitor unit

1) Ensure that the voltags between the
SST terminals B2 (VCO) and 28 (E21) is
within the specified value when the igni-
tion switch Is turned to the ON position.

Specified value: 4.5-55V

Are the check rasulis OK?

J’ YES

Check malfunciion that occurs intermittently or
poor contact. (Raferto page EF-51.)

JEFGO343-00238
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Unit check of

A/F adjuster

1) Turn off the ignition switch.
2) Discennect the connector of the A/F

adjuster.
3) Check the

nals below.
Specified Value:

resistance between the termi-

Terminal

Resistance k2

#YS - #YU

5+1.5(25°C)

#YT - #YU

The resistance should increase in
proportion Lo the lurning of the rotor
ina direction from L to R.

Check and replacement of ECU (Refer to
page EF-51.)

— #Y\ #YS

@ F.
I e ‘
n

= [T T

o ===
(K

+ YES

o

Check of harmess between A/F adjuster and

ECU

Replace the AJF adjuster,

1) Turn QFF the 1G switch.
2) Disconnect the SST terminals from the

EFl ECU.

3) Referring to page EF-48, check the har-

ness and

connector for open wire or

short, as follows:

« Connector of A/F adjuster @S at har-
ness side - SST connector 62

» Connector of AJF adjuster at har-
ness side - SST connector @3

» Connector of A/F adjuster @YD at har-
ness side - SST connector @)

Are the check results for open wire and

short OK?

SST : -

| | [
......... / ==
o 0 OJ

{ YES

Check malfunction that occurs intermittent-
ly or poor contact. (Refer to page EF-51.)

Repair or replace the harness or connector.

JEFO0344-00230



[— 6 | lon System Malfunction
DTC P13l20/3-|__1(_ " -

WIRING DIAGRAM

,_.I_G. _S..\'ff____ﬁ,(;g . - - ACC
i ,...-""—;:—]I_G NQ_ 1_ - ) - 121
* |G No_2 _ G2
I O ST_
: i - -
________ 4
B
o ----—---—ﬁf ———————— EFI ECU IG COIL  Spark
: - plug
| | < = A
- ol B
=1 (1IG1) 60 &
1 O :
I --.’.? N (1G2) 59
ol Main ! (ICMB) 14
! relay ! | | “ Ngs | *
| | - - (1G3) 58 . ~{—1—{ I H—-—-.—E
: = (1G4) 57 bt 4 g4 LSiies
| §=—==nr | C4 ¢ Snge | 74
: Fuel (-~ E ) — G2 igio—e =}
; UM | ; - y Y /C
| reiay Legr==1 (ED1) 82 —be-
R P (E 3231- ' J
— L 57 (+B1) 43 ol
2l | ) 36 (+B2)!'E) P
T 44 43 42 #1
L —
PUMP N84 NES| NS4 NO7
NB3 NE4) N53 NOS
|G COIL wire harness side
— -
EOREER), (CEREY,
. - .-"H
Igniter unit wire harness sige lgniter unit wire harness side naol not | ron!
(ECU side) (IG coil sige) 012 Mot
! \
AM ST
|G switch wire harness side
JEFDD268-00175
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, i
the input voltage at the ECU side is below a 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 detecting vibration waveforms. This applies only to vehicles mounted with Type K3 engine with EU spec-
ifications.
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e

DTC No. DTC Detecting condition Trouble area
» Open wire or short in lon system circuit
- . - . - e [gnitor unit
No ion current signal is inputted to the engine ECU 2 -
51300/36 gl : : . « Ignition coil (All cylinders)
during 2ngine cranking or enging running. « Spark plug (Al cylinders)
« Engine ECU
) JEFOG270-0000C

INSPECTION PROCEDURE

NOTE:
e 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 outputte

d. both P0300/17 (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 "@ b
1. Remove the fuel pump relay from the _ Feiaygoos
relay block ( X
2. Remove the |G coils and spark plugs mosy| | |
(all cylinders #1, 2, 3 and 4) =
3. Install the spark plug to the 1G coil. con- 2l
nect the |G coil connector to the |G cail. "
4. Ground the spark plug.
5. Crank the engine. at this time, check to
see if each spark plug sparks.
WARNING:
« Sparks will take place. Care must be
exercised to the surrounding combusti-
ble objects.
No spark takes place in all No spark takes place in some Sparks take place in zll
cylinders. cylinders. cylinders.
| | |
2 | Unit check of spark plug Perform the unit check of the Go to Step 5.

(Rafer to page EF-183.)
Are the unit chack results OK?

spark plug for the cylinders
where no spark lakes place.
(Refer to page EF-185.)

Are the unit check results OK?
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+YES

l NO

Replace the spark plug. Perferm the spark
check again.
No spark takes place. - Go 1o Step 3.
Sparks take placg. «~ - Go to Step S.
CAUTION:
« Never use spark plugs other than those des-

ignated.

Check of power supply voltage of IG coil

1 With the IG switch turned OFF, discon-
nact the connector of the |G coil of each
cylinger

2 With the IG switch turned ON., measure
ine voltage between the body earth and
sach of the harness-side conneclors

N0 N5AN5S andNBIof each IG coll
Specified Value: Battery voitage

Are the check results OK?

1)

,_

|G coil
wire harness sige

L NO

y YES

Check of power supply voltage of |G coill

Check the harness, connector and fuse for
open wire and short by referring 10 page
EF-48.
1. Turn OFF the |G switch.
2. Disconnect the connectors at the ECU
side of the |G switch and ignitor unit.
« Between |G switch and ignitor unit ter-
minal@7)
+ Between G swilch and each of (NO5)
(N53)(N54) and(NB3)of each IG call.
Are the check results for open wirg and
short OK?

| Go to Step 5. |

G2 1G]

A\~
Nictal [Nlakl [21a8
oz m:]

|G switch wire
harness side

|G coil
wire harness side

¢ YES

Replacs the |G switch.

lI\ID

Repair or replace the harness or connector. Or
replace the fuse,
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5 | Check of ignition signal and ion signal

Check that the ignition signal and ion sign-
al are outputted from the ECU and input-
ted by using an oscilloscope.
1. With the |G switch turned OFF, pertorm
the restoration.
2. Set the SST (sub-harness). (Refer to
page EF8.)
SST:. 09842-97203-000

3. Warm up the engine. (only when the
engine can start)

4. \With the engine idling or cranking, can-
nect the probs @ of the oscilloscope (o
the SST terminal 82; the probe @ to
aach of the SST terminals 83, 53, 88 and
57, respectively. Check the ignition sign-
al for all cylinders.

Specification: (4) Ignition signal  (5) lon signal wave form
Pulse waveforms should be con- wave form
firmed. [ e ——

5 As has been done in Step 4). connect
the probes @ and © of the oscilloscope
to the SST terminals @ (ICMB) and @3

(IE), respectively, and check the ion i

signal. 2 nalls 4
Specification: | | ndication for one cylinder
Waveforms as shown in the right
figure should be observed without

any waveform missing.

- | _—

Indication for all ¢ylinders

The circuitis normal when signal
waveforms shown above ars observed.

Are the ignition signal and ion signal
observed?

| l

When sparks take place and
the ignition signal waveform Is
observed, is the ion signal wave-
form observed?

When no spark takes place and
the ignition signal waveiorm Is
observed, and no ion signal
waveform is observed!

, -

Go to Step 10,

LNO

Check of harness between ECLU
and ignitor unit

lYES

1. Turn OFF IG switch,

of the EFI ECU.

3. Disconnect the ECU side con-
nector of the ignitor unit.

4. Referring to page EF-6S,
check the harness and con-
nector for open wire or short.

« SST terminal 4 - Harness
side (/O) terminal of ignitor
unit

Are the check results for opan

wire and short OK?

Check malfunction that occurs
intermittently and poor contact.
(Refer to page EF-51.)

2 Disconnact the SST connector

|

Y

When no spark takes place and
no ignitien signal waveform is
observed, and no ion signal
waveform is observed,

1

Check or replace the ECU, (Ref-
er to page EF-51.)
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-

' YES

Check of harness between ignitor unit and
IG coll

Referring to page EF-48, check the har-

ness and connector for open wire or short

1_Disconnect the IG coil side connector of
the ignitor unit.

2 Disconnect the cannector of each G
cail.

« Batween harness side terminal (JC) of
ianitor unit - Harness side terminals
@Q@. (NED) and (NBS of each IG
coil

Are the check results for open wire and

short OK?

| N

Repair or replace the harness or conneclor.

ﬁ
]

—

o

Ignitor unit
wire harness sids

\_) IG coll

wire harness sige

Unit check of ignitor unit

(Refer 1o page EF-188.)
Are tha check results OK?

O

Repair or replace the harness or connector

| YES

Check of earth circuit of ignitor unit

1. Measure the continuity batween the
engine earth and each of harness side
terminals@1)and(G2)of the ignitor unit.

Specified Value: Continuity exists.

Are the check results OK?

O

I Replace the Ignitor unit.

—,
=
= =
@@@@@@@ lnemieale
gnitor unit N

wire narness sids

/ Engine garth

| YES

O

Replace the 1G coil. (All cylinders)

Repair or raplace the harness or conneclar.
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1 | Check of harmess between ignitor unit and —
G coall | L
Refarring to page EF-48, check the har- / | @
ness and connectar tor open wire or short. - s el

1. Turn OFF the IG switch. (200, =
2 Disconnect each 1G ceil and the (G coil lanitar unit
side connector of the ignitor unit. fire harge. side
« Batween harness side terminals (NOZ) 53
(NE@)@&HG of each |G coil and .
harness side terminals(C1).C2 €3 and |
C4) of ignitor unit - JIGcal ,
Are the check results for open wire and wire harness side
short OK? =
t YES l NO
11 Check of harness between EFI ECU and Rapair or replace the harrness ar coONNecLor.
ignitor unit
Refarring to page EF-48. check the har- SST
ness and connector for open wirg or shart, /
1. Disconnect the SST connector from (he R
EFI ECU, Sy rRastss .
2. Disconnect the ECU side connector of N S5 eone=
the ignitor unit. G . \
Harnsss side terminals (81),(S2) (S3) (S4) gniprunty
and (/O of ignitor unit - SST connector wire harness side
terminals &0, &9, 58,6 57 and (4 .
Are the check resulls for open wire and /
short OK? ]
(GEOEERR@)
Go to Step 7. Repair or replace the harness or connector.

JEFCQZT 1001 TR
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[ VVT Sensor (Camshaft Position Sensor)
Circuit Range/Performance Problem

—
DTC | P1346/75
aFF.|

WIRING DIAGRAM

— ?
|G SW L ACC [
ligt |
— Tige_ | EFI ECU
ST |sT
e
AM S =8
50A S (ATY (STA)  (E1) (N1+)  (N1-) (N2+)  (N2-)
= 11 68 23 21 51 22 52
"-E :-.l.-' L ot L !
| s i
= B2 [
Al e 7 5 O :[ ==l ) === »
T - | r |
N ( | | I
JfC " ' 1 i |
b = TS T ' : i :
’j 5 r%" { 2 | | : :
eath ~ Engine 2 | £ LIZ 7 ~ : : :
: ~ re : : . -
E&Eﬂ’h < — | : : :
25 _ 1 I i
| lma | xAR Ines  IN7a
Cam angle sensor Crank angle sensor Cam angle sensor
wire harness side

JEFOQ2T200177
CIRCUIT DESCRIPTION
The camshaft angle sensor (N2* signal) consists of a signal rotor and a pickup coill.
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).

[r—

DTC No. DTC Detecling condition Trouble arsa

» Mechanical system malfunction (Skipping teeth of
timing chain, chain stretched)
« Engine ECU

Deviation in crankshaft angie sensor signal and

P1346/75 cam angle sensor signal (2.lrip detection logic)

JSF0027 200000

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 uming belt for loosengss and
missing teeth. (For details, refer to EM sec-
tion.)

1.

Set the No. 1 cylinder to the top dead
center under compression stroke by
wrning the crankshaft in the mormal
direction.

(Align the punch mark of the camshatt
timing pulley with the mating mark of the

camshaft bearing cap.)

Check that the punch mark of the crank-
shaft timing pulley is aligned with the
mating mark of the oil pump as shown In
the right illustration. (b)

_Ensure that the applying load at the time

when the timing belt is pushed 5 mm is
within the specified valus. (c)
Specified Value: |
19.6 - 29.4 N (2.0 - 3.0 kgf)

Arz the check resulis OK?

NOTE:

« If the crankshaft was turned in the
reverse direction, redo the check.

'YES

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

=

Adjustment of valve timing

(Adjustment or replacement of timing balt or
lensioner)

For details, refer to EM section.

JEFOOZ74-00178
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DTC P1349/73 | VVT System Malfunction
[T - e T e
WIRING DIAGRAM

EFI ECU '

(E1) (OCV+) (OCV-)
23 28 61

"' - %,JW

Wirg harness sige AAN
Qil control valve

CIRCUIT DESCRIPTION

The DVVT system controls the intake valve timing 10 a proper timing in response to the driving conditions.
The engine ECU controls the OCV (Oil Control Valve) to make the intake valve timing proper. The oll 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 Trouble area

Condition (a) or (b) continues after the enging has
warmad up and when the enging speed is 400 to

o Valve timing

4000 rpm. Oil cantrol valva
. V imi S chan ) 3
P1349/73 (a) ! ;{:ﬂ: rt||rn .E does not change from the current « DVVT controller assembly
- - » Engine ECU

(b) Current valve timing is fixed.
(2 trip detaction 10QIC)

JEFSO276-00000

INSPECTION PROCEDURE

NOTE:
» Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1II 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 liming

Check the liming chain for looseness ‘and ,
missing teeth. (For details, refer to EM sec-
tion.)

1. Set the No. 1 cylinder to the top dead
center under compression stroke by
turning tne crankshaft in the normal
direction. (a)

(Align the groove of the crankshaft pul-
ley with the timing mark of the fiming
chain cover as shown in the illustration.)

2 Chetk that the point marks of the cam-
shaft timing sprockets are In straight
line on the timing chain cover surface
as shown in the lllustration. (D)

3. Check of protruding amount of chain
tensionér (T)

Specified Value:
Not to exceed 18.5 mm

4. Check of chain tensioner arm and chain
guide for wear

Specified Value: |

The thickness of arm and guide S

should be 0.5 mm or more.

Are the check results OK?

o 0 |\ ]
m mm or IESS\\‘qJ%/x
"~

¢ YES l NO
[ 2 | Operation check of oil contral valve (OCV) Repair and adjustment of valve timing
| - Repair or replace the timing chain or tension-
1. Set the 5ST (sub-harness). (Refer o Eer gml,l guidg. ale.) c
page EF-8.) | For detalls, refar to EM section.
2. Start the engine. Warm it up fully.
3. Disconnect the OCV connector.
4. Apply the baltery voltage between the | .
terminals of the OCV connector. = E l & side
5. Check the engine idling condition A
Specification:
Rough idling or engine stall
should take place.
Are the check results OK? >
NOTE: | q connector
« Be careful not to mistake the polarity.

» Pay attention not to make short during
operation.

« The energizing time should be limited
to within one minute.

l
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Check of output voltage of ECU

1. With the |G switch turned ON (the

engine stopped), measure the voltage
hetween the SST conneclor terminals &
(OCV+)and &) (OCV-).

Specified Value: 4.0 V or less

|s tha measured valug the specified val-

ue?

t YES l NO
Go to Step 5.
SS8T ; .
/ : —
v q"‘:--..;;“n"ﬁ"‘;..,“"-___ = ,.::._;-:_ ::';'I"'i‘_: - o
= = T e D]

[Reference]

Check by oscilloscope

1. Warm up the engine completely.
Keep the angine idling.

2. Connect the @ and © probes of
the oscilloscope to the SST con-
nector terminals 28 and B), respec-
tively.

3_1f the waveform shown in the right
flaure is observed., the OCV circult
I3 functioning normailly.

OCV Signal waveform

! | A S = r J

GND
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o

Check of harness between OCV and ECU

1. Turn OFF the IG 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
short.

« Harness side connector(XAN) of valve -

SST connector 28 (OCV+
« Harness side cmﬁnectﬂrciAE)af valve -
SST connector &1 (OCV-)

Are the check results for open wire and
short OK?

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

SST = |
/ | = =]
. . H__‘*-._h__“‘\:'“'-::‘" H‘"--T":a_.' o o
S eareaelites S
. 2= "#__.'é-_#.é"—* s
== e GE S, e e O
== ! o [
i — -

i -
{faad Wire harness side

| YES

O

Check malfunction that cccurs intermiftent-
ly and poor contact. (Refer to page EF-51.)

Repair or replace the harngss or connecior.

Unit check of OQCV

(Refer to page EF-185.)

} YES

NG

Unit check of DVVT cantroller

Replace the OCV and go lo Sigp 6.

(Refer to Section EM.)
Are the unit check results ORY

| YES

O

Check of oil passage (including OCV)

Replacea the intake camshait.

(Refer to section EM.)
Specification;
There should be no restricted pas-
sage nor oil leakage.

Are the check results OK?




| YES

Checking whether DTC 1349/73 is
memorized ar not

1. Restore to the onginal state,
2. With the IG switch turned OFF. connscl

the SST. |
SST; 099891-87404-000

Erase the DTC. (Refer to page EF-58.)
Perform the simulation test.

Check 1o ses if DTC 1348/73 is dis-
played.™

s DTC 1349/73 displayed?

;& 00

Ino

Repair the faulty paris of the ail passage

y NO
The VT system is functioning properly.*?

lYES

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

|

1. |In the case of vehicles with EU specifications, confirmation can be made by ane-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 IG 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 contrals so
that the foreign objects are gjected, there is no problem about the VVT. There is also no problem since

the oll filter will get the foreign objects in the engine oll.

JEFOOETT20180
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DTC P1510/54 | Starter Signal Circuit Malfunction |

- 1
WIRING DIAGRAM
ACC
- - — - \CH
— ) i G2
— ] ] — ST
a a 3 . —
| \ 1 ' et
< : | N 1 ‘
R S ' : DE i
L R W o S i i \ |
i 1 | ' 2 | )t == '
} Starter! X 1O . i 0 Ry
i relay B | I L : 3o oa| o
| - ) p o | 012{MD1
: I Neutral Meter EFI ECU / N
e e ————— El-hzﬁ---"' start SW | AM =
: G switch
|
: JIC IE wire harness side
| __|BNDRT (AT) L. —
" \I:? i il 4 68/(STA)
U | i BNDR1 (M/T) |
ki kel /| 134
B Starter y—c;-«l, .0 S s oz
e A/T ECU Realay block {
I wire harness sige
JESoOEE 100183
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 1o
crease the fuel injection volume for the starting injection control and after-start injection control.

DTC No. DTC Detecting condition Trouble area
B1510/54 Opsan wire or short in starter signal circuit « Open wire or short in starter signal circuit
(2 trip detection logic) « Engine ECU

JEFOC282-00000

INSPECTION PROCEDURE

NOTE:

« This diagnostic chart is based on the premise that the engine is being cranked under normal condi-
tions. If the engine does not crank, proceed to the matrix table for troubleshooting according to mal-
functioning phenomena on page EF-47.



1 | Check of ECU input signal STA

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

2. Measure the voltage between the SST
connectors 88 and 82 (STA - EO1) under
the following conditions.

Condition Specified value

Engine being cranked 6-10V

After engine has stariad gV

Is the maasured value the specified val-
ue?

+ NO + YES

Check malfunction that occurs intermittently
and poor contact. (Refer 10 page EF-51.)

Check of harnesses between |G switch and
2 | ECU (M/T vehicles) and between relay
‘block and ECU (A/T vehicles)

1. Turn OFF the |G switch. —— =
2 Disconnect the connsctor of tha I1G | m,
swileh SST o 8

2 {
3. Disconngct the SST connector at ECU " / <o S A
side. Rty ety e N P i
- =0 £ el A, —
4. M/T vehicles: Q\‘ ﬁ%ﬂﬁﬂaw

ConnectorMa? at IG switch side - Con-
nector B8 (STA) at ECU sige

A/fT vehiclas:
— . 1 1

Connector M14 at relay block side: - - / s

Connactor 8 (STA) at ECU side L=

Are the check rasults for open wire and / i

shart {(gccording to page EF48) OK? M/T AST

y YES | .|, NO

Check or replaces the engine ECU. (Refer | Repair or replace the harness or connectar,

to page EF-51.)

JEFG283-00184
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- e AR p— -

DTC P 520/51

This

switch becomes "OFF" or the air conditioner becomes "ON", or the shift lever is placed in [D], | 2], |L], or |R

- e - S e —
WIRING DIAGHAM
ACC
Mo _ - A
: —
= _ . 1 A
R e i i __MAIN_
(ag)ier IxTg .5 || xcalkvelkes|
T &  AICSW
1 | Tostarter  Linear throttie sensor = v |
: 1 > relay coil  wire harness side :gz narness
E ' Neutral start SW A
: | wire harness side EFl ECU
i = i Nautral P| —:‘ﬁiﬂ (AT )
| . start | : =
: % | switch N: —C (HBS (E1} =77 =
22 L (am : A =
% J ; ol | s 7 3
: : 753 < % ) 3
1 . (T) ; o
| l Kag| |kv2 |
: . 2 Resistar
| I oooomooOn ' :
| i [ﬁmaa EED\ :
i | T ) bt
3 !
= (BLW) 395———— [T B 1
T |_ _________ | xgg F_} 1‘__.! - |
: | o 16 (VC) _2 | 5|: 1 1
' o ! ' g $i ol [ JcC
— Lingar 'YTO 5 & E.L%__ |yl o) iy
throttle | <-e—c—o—————44 (VTH) | 0 2% " X 35
SENSof | e (ACSW) 38 H M LIIIE3
= | S——17(E2) | YT i
JEFOOZRE-00 188
CIRCUIT DESCRIPTION

is used as the normal state judging code for the switch system. While the terminal T is "ON", If the idle

range, the DTC is outputted. However, the DTC is d|agnosed only when the terminal T Is “ON No memc
rization 1S made.

DTC No. DTC Detecting condition Trouble area

« Open wire or short in A/C switch circuit
e A/C switch

When congitions 1 and 2 below are met: e Open wire or short in lingar throttle sensor circuit

1. Terminal T is "ON",

P1520/51 | B 2 T G e Linear throttle sensor
2 Ist’:[!fl;lertasﬂtirchh %ZF -air conditioner “ON"or neutral e« Open wire or short in neutral start swiich circulit
e Neutral start switch
« Engine 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.

With the terminal T being “ON", when the shift lever is placed in [D], [2], [L], or [R] range, you can

check to see if the neutral start switch system is functioning properly by examumng the DTC output.
JEFQO285-000
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INSPECTION PROCEDURE

NOTE:
« |f DTC P0110/43 (Intake Air Temp. Circuit Malfunction), P0115/42 (Engine Coolant Temp. Circui

Malfunction), 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:

1 Check of input signal by A/C switch and idle
swilch to ECU

1. Turn OFF the IG switch. Connect the
DS-21 diagnosis lester to the DLC
through the SST

SST: 09981-87404-000 e

2. Turn ON the IG switch. Turn ON lhe
main switch of the tester. Check the
signals of the A/C switch and idle
switch.

(As for the opsration, refer to the instruc-
tion manual of the DS-21 diagnosis
tester.)

A/C signal
indication

OFF OFF
ON ON

A/C switch

IDL signal

Throttle valve indication

Fully closed ON
Fully opened OFF

Are the check results OK?

y NO l YES

Check of harnesses between A/C switch Check malfunction thal occurs intermitiently
2 | and ECU and between linear throttle sensor and poor contact. (Refer to page EF-51.)
and ECU

1. Turm OFF the main switch of the tester, aoT
Turn OFF the 1G swiltch. ) . T
2. Set the SST (sub-harness). (Refer o | | =5 m . e

. \ e Thi L)
page EF-8.) '\L‘*- [ﬂ::’.l e "1"“"31:13: S

s e 3|
Do not connecl the SST connectlor 1o 6 & ;,}.I:Il o

the ECLU. \
3. Referring to page EF-48, check the har- Linear throtile *

ness and connector for open wire or sSensor wire

short. harness side

« A/C svitch T F — ,
Switch side connector(K89)- ECU side = / 1
connector 3@ (ACSW) @@ I-_I-_/IH‘CE . |

» Linear throttle sensor AJ/C SW wire harnass sids
Sensor side connector XT1) - ECU
side conneclor (7 (E2)
Sensor side connector . ECU
side connector @ (VTH)
Senscr side connector - ECU
side connector (8 (VC)

Are the check resulls for open wire and

short OK?

|
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-_— -

¢ YES ¥y NO

Unit check of A/C switch and liner throttle Repazir or replace the harness or connector.
sensor |

(Refer to page EF-186.)
Are the unit check results OK?

¢ YES | 7y NO
Check or replace the engine ECU. Replace the A/C switch or liner throltie sensor.
(Refer to page EF-51.)
JEFOQ28E-00186
When not using DS-21 diagnosis tester:

1 | Check of ECU input signal : —

1. Set the SST (sub-harnsss). (Refer 1o —

page EF-8.) S
2 With the IG switch turned ON, measure e o=

the voltage between SST I8 and (7 (VC

and E2), between @ ana 17 (VTH and

E2), between 38 -and 2 (ACSW and E1),

and betwsen O and 23 (AT and E1).
Specified Value:

« (& and 07 (VC and E2):
45-55V

» @ 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)

o 10 and 23 (AT and E1):
0-0.5V (P or Nrange)
Around 10 V (other than rang-
es above)

Y
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I NO

Check of harness between neutral star
switch and ECU

(As for the A/C switch and linear throttie
sensor systam, gc 1o Step 2! on previous
page.)

1 Turn OFF the IG switch. Disconnect the
SST connector fraom the ECU.

2. Raferring to page EF-48, check the har-
ness and connector for open wirg ar
short.

« Swilch side connactor@66)(P range) -
ECU 41 (A/T)

« Switch side connector HB3)(N range) -
ECU 40 (A/T)

Are the check results for open wire and

short QK'Y

l YES

Check malfunction that occurs intermittantly
and poor contact. (Refer to page EF-51.)

-
Iﬂ-:
S

@@@ Neutral start SW

&@“ wira harness sigs

Unit check of neutral start switch

(Refer 1o page EF-186)
Are the unit check results OK?

| NO
Repair or replace the narness or connecior,

y YES

Chsck or replace the engina ECU.
(Refar to page EF-51.)

l NO
Replace the neutral start switch.

_EFLO2RT-00VET



P1530/44 | A/C Evaporator Temp. Sensor Malfunction

ACC
B .y - 51
N i ! I — G2
l ' 57
] AN

10 A
SUAS

Gauge back
20 A
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Hesater

R | ST
t §§i [- = EFI ECU
by [l =
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L.
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. =
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| I
: (FE=
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: T ol | —o KPS [T ] S -4
: 1< ¢ 12(MGC) 1S5 7717 Z _:é}l
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' relay ~-0--- - | @ 4 pEE S aee |
I = | i
| [ | (E21) 29¢ [ :
'—-J-*'--- e . ! [N *-TJ
G - e |
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= ! \ 83 < (ACSW) 38 o— ' :i g ' 20
2| == 8 | 25
-—_—*E —— 'L e I.. e o e W A JI o @
JEFQL258-00 188
CIRCUIT DESCRIPTION r
This circuit, located at the rear of the evaporator of the air -
conditioner unit, detects the temperature of the air passing 2 4r
through the evaporator, A thermistor is incorporated in the =
sensor. This thermistor has such characteristics that its resis- &
3 ' ' w 5
tance decreases as the temperature rises, while the resis- ? E
tance increases as the temperature drops. When the tempera- s
ture becomes about 0°C, the thermistor disengages the mag- - N N
net clutch through the MGC relay, thus preventing frosting. -10 0 10 20
A/C esvaporatar temperature [°C]

JEFCOR2RS. 0012
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DTC No DTC Detecting condition Trouble area

« Open wire or short in @vaporator tlemp circuit
P1530/44 Open wire or short in evaporator temperature circuit | « Evaporator temperature ssnsor

« 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 88T ' N
' —

1. Sat the SST (sub-harness). (Reter 10 — - s —

page EF-8,) R e =

2. With the |G switch turned "ON", meas- Y e N 2T -

ure the voltage between the SST con- —

nector 72 (ACEV) and & (E21)
Specified Value:

0.1 - 4.8 V (Varies, depending R o ey &

upon the temperature.) N EE L= 5=

(Reterence: 1.8-2.8V at 20°C) —

Q

Are the check results OK?

I NO lYES

Check oi harness between evaperator tem- Check maliunction that occurs intermitiently
perature sensor and ECU and poor contact. (Refer 1o page EF-61.)

1. With the |G switch turned OFF, discon-
nect the SST connector from the ECU.

2. Referring 10 page EF-48, check the har-
ness and connector for open wire or
short.

e Harness side connector KP3) of sensor
-ECU 72 (ACEV)

» Harness sige connector KK4 of sensor
- ECU 29 (E21)

Ars the check resulls for open wire and

short OK?

e | Wire harness side

Unit check of evaporator temperature sen- Repair or replace the harness or connector,
Sor

(Refer lo page EF-186.)
Are the unit check results OK?
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#

Check or replace the engine ECU. (Refer Replacs the svaporator temparature sensor
10 page EF-51.)

JEFOOZS0-00180
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e

—_— _—

| - . e
| DTC P1560/61 ECU Back-up Power Source Circuit
| | Malfunction S Pl - |
WIRING DIAGRAM
IGSW
(T ACC N ACC
..__L.q_,-/"o_‘lm No. 1 - il =N = - =
- oG No. 2 = - G2
E o iST T i ST
CSBa
— LL
,___99_3_‘____5@ ________ i“.‘ EFI ECU
< :
< i | XM
l Eé "'3‘#’ > 1 (BAT) R/B wire harness side
= ni | !
; [ | eyl S B
: YT | Lzs7 &30 (W/Q IMB)
i 1 J_ (FG2)
: | Fusl -o---0-
| Q.flf‘[‘t[} | g | i = pre——————C) 2 (W/INMB)
: relay 1-3._--\[-1 : (FC1)
| | -
— 221 — : - —< 7 (+B1)
_:I:_ JIC s 0 36 (+B2)
Fuel l
M
e To Injector
T —==D02an 004

CIRCUIT DESCRIPTION

The battery positive voltage is supplied to the terminal BAT of the engine ECU even when the ignition
switch is OFF for use by the DTC memory and air-fuel ratio adaptive control value memory, etc.

DTC No.

DTC Detecting cendition

Trouble area

P1580/e1

Open wire in back-up power source circuit

e Engine ECU

e Open wire in back-up power Source Circuit

HINT:

f DTC P1560/61 appears, the engine ECU does not store another DTC,

INSPECTION PROCEDURE

NOTE:

JEF00282-00000

« 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.
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#

1

Check of ECU backup power supply voltage

2. With the |G switgh turned OFF, measure

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

the voltage between the SST connector
@ (BAT) and the bady ground.
Specified Value: Battery voltage

Are the check results OK?

{ NO

| ves

Check of harness between relay block and |
ECU

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

Chack malfuncton that occurs intermitiently

1. With the |G switch turned OFF, discon-
nect the SST connector from the ECU.
2 Remove the harnass ftrom the terminal
® of the batery
Referring to pags EF-48. check the har-
ness and connector for open wirg or
short.
« Harness side connector(XMg)of R/B -
ECU (D (BAT)
« Stud balt of R/B - Battery terminal @
Are the chack results for open wire and

short OK?

———

s B

b

<

0¥
g#g&%* Wire harness side

\

{ YES

lND

Unit check of EFI fuse

Repair or replace the harness or connector. |

1. Remove the EFl fuse from the R/B.
2. Check continuity of the EFI fuse.
Specification:
Continuity should exist.

Are the check results OK?

EFl Fuse

}YES

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

| NG
Replace the EF| fuse.

JEFDO263-00182
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1 ——

WIRING DIAGRAM

P1600/83

Immobilizer Signal Malfunction

.8
EFI ECU
(E1) (5102) ) SI0)
| 5
Jc = z - d
| "~ Joaz  Jws e 1 1
ey +8 e T lone 5- | » AT ECU etc
L oot {1 | #FZ | vev  IMMOBILIZER ECU
"""" | DLC
¢ Ve GND COIL(+) COIL-) SIO1 "
TQAe |QA4 [QAs [QA3

P N E | = AT ECU elc
=
i I
i ]
i i o o o e s i -
Antenna
(1G key)
. | = +8 |KEY OL+|GND
i - QAR | #FZ Qa4 [QAS
IG | T 151021SI071COL-{ IND
QAQ|QAB| £J3 |QAZ| QAS | QAT
N 7
IMMOB| ECU wire harness side
JEF00204:00193

CIRCUIT DESCRIPTION

This circuit performs collation and updating of the rolling code in the communication between the immobi-
lizer ECU and the EFI 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 bot

N ECUs.

Trouble arss

or
 When raading out rolling code from E2PROM s

abhnormal:

DTC No. DTC Detecting condition
In immobilizer communication.
e When writing of rolling code to E2PROM is
P1600/83 Ry « Enigine ECU

JEFDO285-00000
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INSPECTION PROCEDURE
When using DS-21 diagnosis tester:

1 | Re-confirmation of DTC

1. With the |G switch turned OFF, connect
the DS-21 diagnosis tester to the DLC
through the SST

SST: 09991-87404-000

2 Turn ON the I1G 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.)

4 Turn OFF the main switch of the tester.
Turn OFF the IG switch.

4 Turn ON the IG switch. Turn ON the
main switch of the tester.

5. Check the DTC.
ls P1600 indicated?

{ YES

L NO

Replace the ECU.

When not using DS-21 diagnosis tester:

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

JEFC02GE-00192

l i | Re-confirmation of DTC

the DS-21 diagnosis tester to the DLC
through the SST.
SST: 09991-87404-000

2. Connect the terminal T and the sarth ter-
minal of the SST connectar with a j[ump
wire.

SST (2): 09991-87403-000

3. Ramove the EF| fuse. Erase the DTC
(As for the erasing method, refer to
page EF-58.)

. Set the EFI fuse to the original position.

. Turn ON the IG switch.

- Check the DTC. (Read out the ilashing
pattern of the MiL.)

Is "83" indicated?

Oy n

1. With the |G switch turned OFF, connect

y YES

e

Replace the ECU.

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

JEFQD287-001 .
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DTC P1601/81 | Immobilizer Signal Circuit Malfunction
WIRING DIAGRAM
+B
I EFI ECU
(E1) (SI02) (“gr) (51;31)
I o~ : ; .
L | 1 I
T lOAz |#03 e
keysw 4 - T T:ﬂ% = 1 s A/TECU &tc
ot | #7Z | veyv  IMMOBILIZER ECU
e | ECU-T, || ,EF-T _DLC
ke GND COIL(+)  COIL(-) SIO1 —oontooo\
TOAE |QAA IQAS [OA3  ( OoopQo DB/
Si01” | sG| [ CG
B |
8 P——— - -c:% = AT ECU elc
=0 i
e s s - JIC
Antenna ——
(1G key)
s 4 COL+|GND)
- B ] QAL |0AB
SI02[5101|COL-| IND
#J3 |QA3| QAL |QAT
IMMOBI| ECU wire harness sigs
JEFOO245L0186
CIRCUIT DESCRIPTION

When the |G switch is turned O
The engine can start only when t
are matched. In other cases, fue

N, communication starts between the immobilizer ECU and the EFl ECU.
ne communication between the two ECUs is possible and the rolling codes
injection and ignition are prohibited, thus making engine starting iIMpossi-

ble.
DTC Nao. DTC Detecting congition Trouble area
When any of the following items takes place in the
EETEE:USlf«fi?13Thgelgzi;té:eti?nrgzbglfr ECUand | | open wire or short in immobiliger signal circuit
P1601/81 | o el e S L e e Immobiliger ECU
. gggnur?sumca;mn error with immobilizer ECU « Enging ECU
« The rolling codes are not malchad.

JEFOO255-00000
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INSPECTION PROCEDURE

Check of harness between immobilizer ' Y
1 | ECU and EFI ECU 7 / A =
1. Set the SST (sub-harness). (Refer 1o ' SN =
page EF-8.) NN G e L 0 O
Do not connect the SST connector to e a8 I s —
the EFl ECLU. : |
: : . Immonbilizer connector
2. Disconnec!t the immobilizer ECU caon- " W 3
nactor. (Wireé harnass sids) { A
3. Referring to page EF-48, check the har- V)T
ness and connector for open wire or /-
short, with the |G switch turned OFF. w3 [oad
« Connector QA3 at immobilizer ECU
harness side- SST terminal (&) (S1O1)
« Connector@J3)at immobilizer ECU har-
ness side - SST terminal &) (S102)
Are the check results for apen wire and
short OK?
2 | Check of immobilizer system (1) | Repair or replace the harness or connector.

1. Connect the connector of the immabiliz-
er ECU.

2. Replace the EFl ECU with a new one.
Connect the SST connector to the EFI
ECU.

3. Start the engina with the master keay.
Does the engine star?

Master kay

(black)
3 | Check of immobilizer system (2) Check or replace the engine ECU. (Refer to

page EF-51.)

1. Replace the immobilizer ECU with a
new ong, with the IG swiich turned OFF
2. Connect the SST to the DLC.
SST: 09991-87404-000

3. Connect the ECU-T and the earth termi-
nal of the SST connector with a jump
wire,

SST: 09991-87403-000

4. Start the engine with the master key.
Does the engine start?

¢y NO 1 YES

Check the IG kay, antenna coil, etc. Check or replace the immobilizer ECU. (Refer
(Refer to section BE.) to section BE.)

' JEFOORRE-0018™
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Serial Comr_nuni:ation ﬁ:blem _Between EFI
DTC P1602/82 and A/T ECU

WIRING DIAGRAM

® L7 (+B1)
! -
= (S102) 5 ¢
Meain relay |
1 r OA+EE; EFI ECU
7 J
? G > 82 (EO1) (VF) (T) (SIO1)(ATTX)(ATRX)(ATNE)
ﬁ 34 9 8 4 32 33
| . : | ,
JIC -
G | ecuT, | ERT )
\ \ i _ Serial data \
'_ L l l ] | | VF line -
OO0 §
I i -5 Data Link Connector e | T CO?&MCEﬁ\E _{f 5162
(DLC) T YSIO1
] Oppeay IMMOBILIZER
P A/T ECU EoU
—— IG2 —o+B1  RENG¢
Oy » » T—T+BE L
JC[] ? B % | l SI01
A% ZBBESDS L I
COMO COM1 SIO1
AT ECU connecicr wire harness side

JEFDO301-CG198

CIRCUIT DESCRIPTION

The two serial data lines are pulled up to about 12 V by means of the EFlI 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 long as the |G 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 Ne. DTC Detecting condition | Trouble area

With IG switch turned ON whan any of the {ollow-
INgs lakes place: N |
51802/80 . ?ﬂafcérgr;unmanun Is abnormal at recsiving side » Open wire in power or ground circuit of A/T ECU
« Serial communication is abnormal at sending side : gg Egb‘

(EFl — A/T) |

e Open wirz or short in serial communication link
circuit

JEFDO302-00000
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-t s e~

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.

I 1 | Check of signal voltage (1)

1 Sat the 88T (sub-narness). (Refer to
page EF-8.)

2 With the I1G switch turned ON, measure
the voltage betweaen thie SST connectar
52 (ATRX) and the body ground

Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

SST
Ny ey e =
—, = e s s N @
= T 5 9 e N
= e

(other than O v or 12 V)7

Is the voliage stable at a certain value

NO

| vES

Check malfunction that occurs intermittently
and poor contact. (Refer to page EF-51.)

| About 0V

Change between about 0- 12V

Y

Y

Check of signal circuit

1. Turn OFF the |G switch. Dis-
connect the connector of the
A/T ECU.

2. Turn ON thz I1G switch. Mezas-
ure the voltage between the
AT ECU connector terminal
COMD)and the body ground.
IS the measured vollage about
12 V (battery voltage)?

Check of malfunction thal occurs
intermittently or check of A/T
ECU or EFl ECU

Referring to page EF-51, Check
the malfunction thal ocecurs inter-
mittently and poaor contact.

Are the check results OK?

YES ‘ NO

| About 12V

|

1. Turn OFF the |G switch. Dis-
connect the cannector of the
AT ECU,

2. Turn ON the |G switch. Meas-
ure the voltage betwesn the
AT ECU conneclor terminal
(COMD)and the body ground.
Is the measured voltage about
QV?

YES NO

| |

| Check the har-

YES NO
l | ,. |

Check the A/T | | Check the har- ChecK or Repair or
ECU power ness oetween repair the AT replace the
supply and tha EFI and ECU or EFI harness or
check the the A/T ECU ECU. (Refer to | | connectar,
earth circuit for short to page EF-51.)
for shorl. ground or

check the EFI

ECU for faulty

connectors.

B

Repair or

replace the

narnass of

connacior,

Check or
replace AM
ECU.

ness betwean
the EFIl and

the A/T ECU
for open wire
or check the
AT ECU for
taulty connec-
tors

4

Repair or

replace the
harness or
conneclor.




Check of signal voltage (2)

page EF-8.)

Specification:

(other than O V or 12V)?
NOTE:

A/T ECU.

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

2 With the 1G switch turned ON, measure
the voltage between the A/T ECU con-
nactor (COM1) and the body ground.

The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

Is the voltage stable at a certain valus
« When applying a probe to the terminal

(COMT1), apply it from the harness side
with the connector connected to the

y
:”

F
,
|
F
|
|
F
|
| ¢
I
r
- @
|

NO

| vES

Check malfunction that ocours intermittently
and poor contact. (Refer to page EF-51.)

About OV

L]

Change between about 0 - 12V ‘

| Check of signal circuit

1

1. Turn OFF the IG switch, Dis-
connect the SST connector
from the EFI ECU.

2. Turn ON the |G switch. Meas-
ure tha voltage between the

(ATTX) and the boay ground.
s the measuraed voltage about
12 V (battery voliage)?

SST connector terminal @

Check of malfunction that occurs
intermittently or check of A/T
ECU or EFI ECU |

Referring 10 page EF-51, chack
the malfunction that occurs inter-
miltently and poer contact.

Are the check rasults OK?

YES ‘ NO

l
\

1

i Turn OFF the IG swiich. Dis-
connect the SST connector
from the EFl ECU.

2 Turn ON the |G switch. Meas-
ure the vollage betwesn he
SST connector terminal &
(ATTX) and the body ground.
|5 the measured voltage about
oV7

‘ Aboul 12 V

1 Y
Check the EFI Check the har-
ECU power ness betweean
supply and the EFIl and
check the the A/T ECU
earth circult for short 10
for short ground or

check the A/T
ECU tor faulty
conneclors.

¢
Repair or
replace the
harness or
connector.

page EF-51.)

YES NO
| l
Check or Hepair or
repair the EFI replace the
ECU or A/T harness or
ECU. (Referto | | conneclor.

for open wire
or check the
EFI ECU for
faulty connec-
Lors.

}
Repair or
replace the
narness or

cannector.

YES NO
N
Cheack the har- | | Check or
ness between replace EFI
the EFI and ECU.
tha A/T ECU

JEFOOB03-L0N50




EFl ECU

(E1) (OCV+) (OCV-)
23 28 61

Wire harness side

1
mrﬁ'—\ﬂm—’— XAP

Oil contral valve

) JEFD0304-0020C
CIRCUIT DESCRIPTION “S{EEUE
This circuit operates the spool valve by means of the duty siQ- Oil Spool valve __F——=
nal from the engine control computer so as 1o SWIITCh the ol Drain Pressure Drain / /Tlé%q
nassages at the advanced side and retarded sige 1o the \1 l T/ _/ |
DVVT controller. In this way, the valve timing is always con- ) e {0 v e 1 ‘
trolled at the optimum one. o —
When the engine is stopped, the camshaft timing oil control — ' 0 =
valve is set to the most retarded state. Spring I I ‘——!“‘ Y
(Advanced (Retardside) g Plunger
side)
JEFC0E0S-00201
DTC No. DTC Detecting condition | Trouble areza
« QOpen wirg or short in oil control valve circuit
P1656/74 Open wire or short in oil control valve girguit « Qil control valve
« Engine ECU

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.



Operation check of oil control valve

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

Start the engine and fully warm it up.
Disconnect the conneactor of the oil con-
trol valye (OCV).

Apply the battary voltage (o between
the terminals of the OCV connector.
Check the engine running condition.
Does rough idling or engine stall take
place”

W R

iy

o

} YES

Check of ECU output voltage

1. With the enginge idling, measure the vol-
tage batwaen the SST connactor termi-
nals 28 (OCV+) and 1 (OCV-)

Specified Value: 4.0V or less

Is theomsasured valug the specitied val-
ue?

1

o
e

- @

O

+ YES

Check of hamess between OCV and ECU

O

1, Turn OFF the |G switch,

2 Disconnzct the SST connector from the
ECU.

3. Referring t¢ page EF-48, check the har-
ness and connector for open wire or
short.

« Valve harngss side connector (XAN) -
SST connactor 28 (OCV+)

+ Valve harness side connector (XAP) -
SST connector &1 (OCV-)

Are the check results for open wire and

short OK?

Check or replace the ECU. (Refer to page
£—=51.)

SST —

o
S
I!!!!

A

@s)

Wire harneass side

L YES

Check malfunction that occurs intermittently
and poor contact. (Refer to page EF-51.)

—_—}

Lo

Repair or replace the harness or connector,

JEFDO30E-00202
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N T—— T = =

ECU Power Source Circuit

WIRING DIAGRAM

G SW
e gé:c 1 ) ! l .Ec:
3 _.,_C,.-—-"" r::n' IS Ne _ . _
: GIJG No. 2 - — | G2
:. _____ E_J:_ST | ) ) ST
0 <D
2039
B s  a EFI ECU
| < W% ¢ I
L << 1 u g 1 y
| & o < 1(BAT)
= |
' e~ i
| Mﬂlﬂ: o
: L relay ;_};-___
| —— 30 (W/0 IMB)
: (FC2)
1 Fuel ~x - :
: oump! ‘}; o 2 (W/IMB) R/B 6 wire harness side
i relay =7 (FG1) BENg - G e
:..___. ______ Eijé _______ E}PE _- _____ 82 (E01) $— ::-1-' rjrf' L/
3
= C8 _ T”*B” <+ ___N,...O NO1 | RO1
- T35(+52) AM 012 MO QT
| |G switch wire harness sids
Fuel
' PUTIP To Injector

CIRCUIT DESCRIPTION =0T 02

When the ignition switch is turnaed ON, battery positive voltage is applied to the coil, closing the contacts of

the EFl main relay and supplying power to the terminals +B1 and +B2 of the engine ECU. )
JEFCO308-00C7"



INSPECTION PROCEDURE

1

Check of power supply voltage of ECU

{_ 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 (). 38 through &2 (EO1).
Specified Value: Battery voltage

Are the check results OK?

-

v
L]

4 J
L] 'n._: /
o
¥
1
]

}NO

Check of harmess between relay block and
ECU

1. With the 1G switch turned OFF, discon-
nect the SST conneactor from the ECU.

2. Disconnect the harness from the posi-
tive @ terminal of the battery.

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

» Connector (PD7) of the relay block at
the harnass side and the SST terminal
7) and 38

e Stand bailt of the relay block and the
positive @ terminal of the battary

Are the check results for open wire ang

short OK?

| ves

Check malfunction that occurs intermitiently or
poor contact. (Refer to pags EF-51.)

y YES

Unit check of EFIl main relay

1, Disconnect the EFl main relay from the
relay block,

2. Referring to page EF-187, perierm the
Check,

Are the check resulis OKY

l NO
\ Repair or replace the harness or connector.

)




EF-180

4 | Unit check of IG switch Replace the EFl main replay.
1 Disconnect the connector from the |G

switch. |
2 With the |G switch disconnected, check
continuity betwesen the terminals glven

pelow:
Switch position| Terminal No, to continuity
LOCK o=
ACC 3.4
ON 1-2-3-4
START 1-2-4-3

Are the check results OK?

5 | Check the narngss and connector bet- \Fte_-plar::e the ignition swiich
ween the |G switch, relay block and the )
body ground for open wire or short. (Refer
o page EF-48 )

gy .
h33 | NO1 | R0
' Q12| MC!

|G switch
wire harness sige

R/B & wire harness side

| vEs o
6 | Unit check of EFI fuse | Repair or replace the harness or conneclor.
1. Disconnect the EF| fuse from the relay
DloCK.
2. Check the EFI fuse for continuity. EF| Fusa

Specified Value: Continuity exists.

Are the unit check results OK?

1 YES § NO

Check or replace the ECL. (Rafer to page Replace the EFi fuse.
EF-51.)

JEFOOA0G-00204



Fuel Pump Control Circuit

WIRING DIAGRAM

PD7

(FCT) 23 ['E”T

IG SW
(—==—=-=== ACC ACC
" GNo1 - IG1
- Ei IG No_2 G2
| { ol ST
i.__._.....?:.l ,Eg
<
| aa)
» L D = =
D9 <
— LI : r—-
o3t ] RIB . gy QC8 cF) ECU JHF seh
e 1 : _ <
<& I N
T + _
<, = ' | | Data link
= () i g(ne JIC connector
= o R U :
o Main| & ' 8(SI01)<
— relay] 5 X |
- AT < 30 (W/0 IMB)
r (FC2)
Fual "8 & :
oump' ‘: - ) 2 (W/IMB)
relay © T

| B2 (E01) &
17 Tocs  Teos |
= Lo 5 7 (+B1) L
& 36 (+B2)
1 Fuel
pump
To Imjector | |
R/B 6 wire harness side
: : JEFUD310-00205
INSPECTION PROCEDURE
| Operation check of fuel pump Pulsation

1. With the |G switch turned OFF, connect

the: DS-21 diagnosis tester to DLC
through the SST.

_After turning ON the IG switeh, turn ON
the main swilch of the tester. Select the
actuator driving.

. Salec! the fuel pump ON so as to actu-
ate the fuel pump.

If the DS-21 diagnosis tester is not avall-
able, connect a jump wire between the
terminal T of the DLC and the earinh ter-
minal

t Ensurea that the screw of the pulsation
damper rises in Step 3.

Arge the check results OK?




EF-182

#

V YES

N

Check of power supply circuit of engine
ECU

Check malfunction that gccurs intermittently or
poor contact. (Refer to pags EF-51.)

Perform the check according 1o ne
trouble-shooting of the ECU power source
circuit. (Refer to page EF-178.)

Are the check results OK?

+ YES

Unit check of fuel pump reiay

Repair or replace.

1. With the 1G switch turnad OFF, discon-
nect the fusl pump relay from the relay
block.

2. Refernng to page EF-187. perform the
check,

Are tha chack resuits OK?

Relay block

| FUEL -i..E —!'-Iu.l'l _
}FUHF i et ="= f_'lbﬂ‘ﬁl RAD

‘ EFI\ B0 (leees Lj.a-";i[uﬂﬂ
LI_#l-H_——‘:‘_ Al rnii ;ﬂ:ll' ]h_ R

2z BT LTI

|
¢ YES

O

Check of voltage at the terminal FC1 or
FC2 of engine ECU

Replace the fusl pump relay.

1. Sat the SST (sub-harness) (Refer io
page Er-8.)
2. Turn ON the IG switch
3 Measurs Ihﬂ voltage batween the SST
connactor 2 {WHMB] or 30 (W/O IMB)
the boady grﬂund
Specified Value: Battery voltage

Ara the check results OK?

e

e - 2 ‘-_“ . SST m
e e R L S
SNt issedis o

~
e

y TES

| NO

i

Unit check of fuel pump

(Refer to page EF-187.)
Ara the chack results OK?

Check the harness and connecltor between the
relay block and the engine ECU ior open wire
or short.

|

Y
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1 YES

I NO

Check of harness between relay block and
fuel pump

Repair or replace the fuel pump.

Referring to page EF-48, check the har-
ness and connector for open wire or shart.
« Relay block - Fugl pump

» FuSl pump - Body earth

Are the check results for open wire and
short OK?

y YES

|

{NO

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

Repair or replace the harness or connaclor.

JE=ON31-0020e
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5.15 UNIT CHECK
5.15.1 INTAKE AIR TEMPERATURE SENSOR
1. Measure the resistance between the terminals.

The figures in ( ) denote reference values.
Temperature (°C) | =30 -20 20 80 120
Resistance (kQ) | (286) | (16.2) | 245 | 033 | 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 0.32 014 |

5.15.3 VSV FOR EVAPORATIVE EMISSION PURGING

1. Perform continuity check between ports.
Specification: No continuity should exist.

2. With a voltage applied to the VSV connector terminals,
nerform continuity check between ports.
Specification:  Continuity should exist.

2 Measure the resistance value between the terminals.
Specified Value: 30to 34 Q at 20°C

JEFOO325-00220




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. (%
2. Check the spark plug for plug gap, using a spark plug
gauge.

8 L j
:
Specified Value: o o
Others

JEFO032T 00222
0,7-0.8

1.0 - 1.1

3. Check the internal resistance value of the spark plug.
Specified Value: 3.0-7.5 k{2

EU spec.
09-10
0.9-10

Denso (mm)
NGK (mm)

5.15.5 OIL CONTROL VALVE (Only for EU specifications)
1.

With the battery voltage applied 1o the oil control valve ter-

minals, visually check the operation of the valve.
Specification:

should operate.

NOTE:

Negative © side Positive @ side
When the battery voltage is applied, the valve '

The right figure indicates the correct polarity (+ or =)
when applying the voltage.

Never apply the battery voltage in excess of one
minute.

<As viewed from A>

2. Measure the resistance between the terminals.
Specified Value: 6.910 7.5 Q at 20°C

R —|

[=ia =00

; S ———t | |

#

- A

Valve gperating dirsction

g —————Tp—

JEFG328-00223
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5.15.6 LINEAR THROTTLE SENSOR

1.

2.

Measure the resistance between the VC and the E2.
Specified Value: 2.5 to 5.0 kQ

Measure the change in resistance between the VIH and
the E2Z.
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 KL2,
« 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.
CO—0 : Continuity exists.

| Posifio, - JBuina p | N|D| 2] L |E
P O———— O
N e - —7
D O— | —O
2 o e
! O—0

5.15.8 EVAPORATOR TEMPERATURE SENSOR

.
2.

3.

Measure the resistance between the connector terminals.
Connect the connectors. Turn ON the air conditioner and
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

rnse.

As viewed
from arrow A

Lingar throttle
SENSOr

JEFO0329-00224

JEFDOA30L0225

JEFOO331-00226



5.15.9 MAIN RELAY & FUEL PUMP RELAY
1. 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.

2 Measure the resistance between the terminals (D and @).
Specified Value: 86 10 148 L2

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.

3. Ensure that no continuity exists except between terminals
(MDand @.

4. Apply the battery voltage to between the terminals (1 and
(@), Ensure that continuity exists between terminals (3 and

®.

5.15.10 FUEL PUMP
WARNING:
« Fire is prohibited strictly during the operation.

1. Turn ON the |G switch.
2. 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 IG switch.
Pull out the connector located at the top of fuel tank.
Measure the resistance between the terminals of the fusl

pump.
Specified Value:

il

0.21t0 3.0 Q

Fuel pump relay

B
_ m;ﬂﬂf\x
s S

Main relay

[
JEFD0332-00227
Pump Pump
pesitive' @  negative ©
terminal l=rminal

4

Gauge Gauge

positive @  negative ©

terminal terminal
JEFOG333-00228
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H

5.15.11 IGNITOR UNIT (Only for EU specifications)

1 Measure the resistance between the connector terminals

given below.

Specified Value:
Between terminals | Resistance s:aiue.

B G1 oo

Bz G1 o0

Ci G1 oo

Cz G1 o

Ca G1 oo

Ca G1 5o

I/C G1 oo

St G1 pus

o2 G1 oo

10 G1 1.8-2.1KkQ

Sz G1 oo

Se G1 oo

Gz G1 o

5.15.12 FRONT AND REAR OXYGEN SENSORS WITH

Refer to the table below.

B2
Ca
Cz
Cs~
Cs
/C

AN BE O AN

LBetween terminals | Resistance value
B G2 =
B2 G2 =
Ci G2 o
Ca G2 oo
Ca G2 oa
Ca G2 o=
1/C G2 e
S G2 3.7-41KkQ
Ss G2 |37-4.1kQ
11O G2 oo
o3 G2 3.7-4.1KkQ
S G2 3.7 -4.1 kQ
G G2 oo

HEATER (Only for EU specifications)

1. Measure the resistance between the connector terminals

GB)andHD

Specified Value:

11.7 to 14.5 Q at 20°C

JEFO0334-00229

=

o rern | A
w4

LFLIL,
(B[ THT)L

¥ L

Erllow)r
=

<As viewed from A>

JEFTOE35-20230

'
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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

EF| inspection wire

Inspection of fuel
injector

09268-87702-000

Inspection measuring tool set

Inspection of fuel
pressure

Inspection of fuel
injector

09842-97203-000
EFf computer check sub-
narness

Inspection of computer
iInput/output voltage

09981-87404-000
Engine control system
Inspection wire

Diagnosis code check

099891-87402-000

Tacho-pluse pick-up wire

Measurement of engine
revolution speed

09891-87403-000

Diagnosis check wire

Shorting terminal T

08243-87201-000

ldle adjusting wrench

Adjustment and check
of variable resister

09991-87301-000

Diagnosis tester set

Reading of diagnosis codes
Erasing of diagnosis codes

08865-97215-000 (English)
09865-97216-000 (German)
09965-97217-000 (Dutch )
09965-97218-000 (French)
Trouble-shooting program card

Reading of diagnosis codes
Erasing of diagnosis codes

JEFO0336-50231
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