EF-93

Oxygen Sensor Circuit Slow Response
B P0133/21 (Bank 1 Sensor 1)

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

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

INSPECTION PROCEDURE

NOTE:

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

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

P0130/21) cutputted?

Are other codes (those other than DTC ’

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

and ECU

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

2, Disconnect tha oxygen sensor connector,

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

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

l
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YES

Check of output voltags of oxygen sensor
during idling

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

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

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

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

0.58 V. (See the diagram below.)

1

Repair or replace the harness or connector

OK

1 v
058V --—
D32V ===

N
f

o Vv

7| 74
N A

N
3 sec. or more

NO

[ 4 | Check of air induction system

Check the fallowing items given below:

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

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

Cracks.

YES

Go to Step 8.

YES

1

I 5 | Check of fuel pressure

(Refer to page EF-68.)

Are tha chack rasults OK?

NO

Repair or replace induction system.

YES

1

l 6 | Check of injector injection

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

1 .

NO

Check and repair fugl pump, fugl pipe ling
and filtar

1;:1NAase(q 1irormwww vwWWoOrksrnoonivianuilals o) 11K
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EF-95

YES

Check of output voltage of oxygen sensor
unit

1. Warm up engine complately

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

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

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

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

Are the check results OK?

NO

Replace the injecter.

sansor

\NO

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

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

:

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

YES

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

| YES

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

ICAA T m \WAW/WN WO

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

JEFG21800138

noniNiantiAal 111


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

EF-96

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

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

WIRING DIAGRAM

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

Wire harness sids

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

DTC Na. \ DTC Detecling condition | Trouble area

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

tha heater is not aperating « Enging ECU

(2 trip detection logic)

JEFRO22C-L0000
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EF-97

INSPECTION PROCEDURE

NOTE:

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

(1 ' Check of output voltage of ECU

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

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

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

| Argthe check results OK?

|

lND 3 YES

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

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

g YES NO

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

(Refer to page EF-48.)

SETD02Z1-00140
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EF-98

DTC

P0136/22

Sensor 2)

Oxygen Sensor Circuit Malfunction (Bank 1

WIRING DIAGRAM

ACC
1

ST

EFl ECU

Rear Oz sensor healer

023 (E1)

I?S{OX‘I]
(20 (OXHT)

74 (OX2)
50 (OXH2)

317 (E2)

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

7 (+B1)

Wire harness side

%3& (+B2)

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

JEFDO222.00141

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

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

JEFOGZ2300L
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EF-99

CONFIRMATION DRIVING PATTERN

40) sec. or more

Vehicle spead
@.
sokmh | e — - — -
Idling @ ‘

IG SW OFF
/ Warmed up @ G

—

&
{en)

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

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

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

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

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

©

(=)

CAUTION:

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

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

WARNING:

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

INSPECTION PROCEDURE

NOTE:

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

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

W

1.

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

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

. Disconnect the oxygen Sensor connpec-

Lor.

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

ness and conneclor for open wire or
snort,

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

YES

[Ga to the relative DTC chart.

YES

3 Check of output voltage of oxygen sensor
during idling

ik

2.

3
4,

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

SST: 09991-87404-000

Warm up the enging.

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

. Undzr the condition of Step 4, release

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

. Read the output voltage of tha oxygen

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

Arz the check rasulis OK?

l

Hlircnas<searroom www v\

-

Repalr or replace ths narness or conneclor

10DINVI1ANNIAIS CO K
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EF-101

NO

YES

Check of output voltage of oxygen sensor
unit

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

1. Warm up engine complatsly

2

~
3,

4,

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

Are the chack results OK?

¥

NO

-

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

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

JEFODZ2530143
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EF-102

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

DTC ;P0172126 System too Rich (Fuel Trim)

WIRING DIAGRAM

JGSW _acc ACC
: - o Ng_ 1 1

olGNg 2 G2
! ST ST

EFRIECU

ECU
G

1=

FIL 60 A

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

 X28
Front Oz sensor ¥
ron /‘_“'

_____

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

Front 0s sensor heater

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

736 (+B2)

75 (OX1)

|
n['

= Wire harnass side

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

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

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

JEFOC227 030K

CONFIRMATION ENGINE DRIVING PATTERN

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

©

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

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

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

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

@ ®

®

CAUTION

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

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

WARNING:

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

INSPECTION PROCEDURE

NOTE:

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

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

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

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

Check the following items givan below:

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

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

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

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

3 YES NO
4 | Check of purge VSV for EVAP Replace the injector |

(Go 1o trouble-shooting of OTC P0O443/76.)
Are the check resulis OK?

YES NO
5 Performance check of engine water temper- Replace the purge VSV for EVAP
ature sensor
{Go 1o trouble-shooting of DTC PO116/42.)
Are the check results OK?
YES NO
6 | Check of MAP sensor Replacea the angine coolant lemp. Senscr.
(Go ta trouble-shooting of DTC PO108/31.)
Are the chack results OK?
, YES ¢ NO
7 | Check of fuel pressure Replace the MAP sensor.

(Refer to pages EF-68.)
Are the check results OK?

l
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EF-105

YES

1

[ 8 1 Check of gas leakage of exhaust system

[Are the chack results OK?

NO

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

+ YES

Check of harness between oxygen sensor
and ECU

1. 'With the IG switch turned OFF, set the
SST (sub-harness). (Refer to page
EF-8.)

However, the SST connecters at the
ECU side should remain disconnected.

2. Disconnect the oxygan sansor connec-
lor

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

ness and connector for open wire or
short.
Are the check results for open wire and
short batween the connector(X28) of the
oxygen sensor at the harness side and
the SST tarminal 73 OK?

NO
rFIepair or replate. J

JYES

Check of output voltage of oxygen sensor
during idling

1. Connect the oxygen sensor and SST
connectors, respectively.
2 Connect the DS-21 diagnesis tester (o
DLC through the S8T,
SST: 09991-87404-000

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

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

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

NO

ﬁ{epair or replace the harness or conneclor.

NG NG NG
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EF-106

yNO | YES

Check of output vollage of oxygen sensor Go to Step 12.
unit

1

1, Warm up engine completaly

2. Disconnect the connactor of tha oxygen
sensor with IG switch OFF

3. Connect a voltmeter to the connecior ter-
minal of oxygen sensor

4. Hold the engine racing spsed for
3 minutas at 2000 rpm.
al this time, ensure that the reading of
the valt meter is within the specifiea val-
ue

-y

Specified Valua: Oxygen
Does the voltmeater exhibit an out- sensor
put voltage of 0.2 V or mare at
least one time?

Are the check results OK?

NO YES

14 L

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

| 12 I Pertorm canfirmation driving pattern. l
I
_ 1
13] Is there DTC P0O171/25 or P0172/286 being
output again?

NO YES

ﬁ4 | Did vehicle run out of fuel in the past? Check or replace the engine ECU
(Refer 1o page EF-51.)

, YES , NO
DTC PO171/25 is causad by running out of Check malfunction that ocgurs intermittently or
fuel, poor contact. (Refer to pags EF-51.)

JEFOG229-00146


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

EF-107

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

Are other codes (those other than DTC
PO171/25 or PO172/26) outputted?

IND

Check of air induction system

Chack the fellowing items given bealow:

« Check of the enging oll level gauge. ol
filler cap and PCV hose for disconnec-
tian.

» Chieck of pars of the air induction sys-
tar batween the cylinder head and the
throttle body for disconnection, loose-
ness or cracks.

% YES
Go to the relative DTC chart

Check of fuel pressure

(Refer to page EF-68.)
Are the check results OK7?

Check of injector injectian

{Refer to page EF-68.)
Ara tne check rasults OK?

Periormance check of engine water temper-
ature sensor

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

Check of MAP sensor

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

YES NO
Ijepair or replace. J
YES NO
Check and repair the fuel pump, fusl pipa ling
and filter,
YES ¢ NO
Replace the injector,
YES NGO

|?eplace the engine coolant temp. sensor

YES

After instaling 2z salsfactory oxygen sen-
sor (bank 1, sensor 1), perform the canfir-
mation driving paittarn,

Is the cade (DTC PO171/25 or PO172/28)
oufputted?

i
ﬁpieca the MAF ssnsor.

YES

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

can t m WA\

INo

Replace the oxygen sensor (banx 1, sensor 1)
that was mountad originally on the vehicle.

JEFOG230-06000

ywrwkehonhNantrale
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EF-108

Single Cylinder Misfire (Cylinder not

DTC P0314/— Specified)

DTC P0300/17 | Random/Multiple Cylinder Misfire Detected
DTC P0301/17 | Cylinder 1 Misfire Detected

DTC P0302/17 | Cylinder 2 Misfire Detected

DTC P0303/17 | Cylinder 3 Misfire Detected

DTC P0304/17 | Cylinder 4 Misfire Detected

WIRING DIAGRAM

Fuel injector wire harmess side

A X
MC G No_ 1 GC'IC
] oG No 2 =3
' ST aT
| . b=
Pt o
w o8 %35
St S === Injector EFl ECU = Ignitor unit IGeoll  Spark
| —1 J_.-Tu: Al 27(#10 $B1 CB:2'3)=1 _f‘:j# plug
= T Bu Lo S e T
| < = 1 26 (-x llllll =
| g & (1G1) 60 ¢ ——JI 081 Lﬁ“‘l
; ﬁ::? a0 @ 25 (#30) (IG2}59 ._—..‘“I‘SE |#2 &
| Iain Y gi a3t 24 (#40) (ICMB) 14 _{%—4/0 _o—j
! relay ) § B [T—— T o LR =4 C34 #3
. i~ ussyaa —0 53 JQ
| (IG4) 57 1—;;?%_‘ sS4 rﬂ—‘
: f G2 © —5 LN
| 0 G
: (ED1) 82 (-4
_____________ (E1) 23 o—
—_ o 7 (+B1) (IE) 43
il 36 (+B2) 4
T Engine earth
+ - + - + -
Fuel \ or: ) 7 \ 4
'-" -—‘- '-.
#e #3 #4

JEFOZ231 L0y
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EF-109

CIRCUIT DESCRIPTION

MISFIRE:

« The ignitor unit detects the ion ¢

urrent that flows in proportion to the combustion pressure. This ion

current is converted into a voltage, which will be inputted to the ECU. If the voltage value is below a
centain value, the ECU evaluate it as a misfire and counts its occurrence numbers.

When the misfire rate
this state will cause the malfunction indicator lamp
If such a misfire is occurring whose misfire rate is

becomes or exceeds a number that indicates deteriorated engine conditions,
(MIL) to be illuminated.
high enough that the driving condition will most

likely cause the catalyst to be overheated, the malfunction indicator lamp (MIL) will flash.

DTC No. DTC Detecting condition Trouble area
PO314/— Misfiring of random/multiple cylinders is detected : :%’:[fg,iﬁiﬁ?nﬁigf ﬁf‘:t"g:f §:tc,)
PO300/N7 dufing any particular 400 or 2,000 ignitions. . lniecgzr 2 &,
« Fuel pressure
For any particular 400 ignitions for engine, misfiring | * Valve clearance
is datected which can cause catalyst overheating « Valve 1iming
PO301/M7 (This causes MIL to blink) (2 trip datection logic) » In Mani abs. pressure senser
gggggf 1; « Engine coolant tamp. sensor
/1 : & m . t shert in engi i
PO304/17 For any particular 2,000 ignitions for engine, : gg::ew,_g gon;‘ggt}g: gine wire
misfiring is detected which causes a detericration in | | Ao orassion pressure
emissions (2 trip detection logic) . EngiﬁedECU

NOTE:

« When the 2 or more codes for a misfiring cylinder are recor

ded repeatedly but no random/multiply

cylinder misfire code Is recorded, it indicates that the misfire were detected and recorded at different

times.

« When any one or any two or more of P0301 through PO30

4/17 codes are outputted, the code P0314

is memorized without tail. However, only when the function "Continuos monitoring results” of the
CARB mode is used, it is possible to read this code P0314,

CONFIRMATION DRIVING PATTERN
Connect the DS-21 diagnosis tester or OBD I generic scan tool with IG switch OFF.
Recard DTC and the freeze frame data with |G switch ON.

1.
2.
3,
4

5.

Erase the DTC.

JEF00232-00000

Use the DS-21 diagnosis tester or OBD 1T generic scan tool to set to "Continuous monitoring results” in

CARB mode.

Drive the vehicle several times with the engine speed, load and its surrounding range shown with EN-
GINE BPM. CALC LOAD in the freeze frame data or MISFIRE RPM, MISFIRE LOAD in the data list.

If any malfunction is detected, th
If you have no DS-21 diagnosis test

lime.
Then repeat the simulation process again.

-

NOTE:

in the data list for the following period of time.

e code P0314 will be outputted. (When F1 key is pressed:)
er, turn the ignition switch OFF after the symptom is simulated the first

in order to memorize DTC of misfire, it is necessary to drive around MISFIRE RPM, MISFIRE LOAD

Engine spesd

Time

ldling 3'minutes 30 seconds or more
1000 rpm 3 minutas or more
2000 rpm 1 minutes 30 seconds or more

3000 rpm

1 minutes ar more
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Check whether there is misfire or not by monitoring DTC and the freeze frame data. After that, record

them.

Turn ignition switch OFF after least 5 seconds.

WARNING:

Be sure to conduct the confirmation test, while observing the instructions at page EF-6. -
JEFDG233-000

INSPECTION PROCEDURE

NOTE:

If it is the case that any DTC besides misfire is memorized simultaneously, first perform the trou-
bleshooting for them.

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

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

When the vehicle is brought to the workshop and the misfire is not occurred, misfire can be con-
firmed by reproducing the condition of freeze frame data. Also, after finishing the repair, confirm that
there is no misfire. (See the confirmation driving pattern)

When either of SHORT FT, LONG FT in the freeze frame data is besides the range of +20 %, there is
a possibility that the air-fuel ratio is inclining either to RICH (=20 % or less) or LEAN (+20 % or more).
When COOLANT TEMP in the freeze frame data is less than 80°C (176°F), there is a possibility of
misfire only during warning up.

In the case that misfire cannot be reproduced, the reason may be because of the driving with lack of
fuel, the use of improper fuel, a stain of spark plug, and etc.

If an open wire exists in the ion signal input line between the ignitor unit and the EFI ECU, it may be
detected as misfire.

Visual check of inside of engine compart-
ment

« Check the connecting conditions of the
wirg harnesses and conneciors.

» Check the vacuum hoses, purge hoses,
fuel hoses and pipes for disconnection
and breakage.

Are the check results OK?

1 YES

y NO

Check of spark plug and spark of misfiring
cylinder

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

2. Remove the |G coils and spark plugs
{misfire cylinders)

3, Install the spark plug to the IG coll.
Connect the IG coil conneclor to the |G
coil.

4, Ground the spark

5. Crank the engine at this time, check to
see if the spark plug sparks.

6. If no spark oceurs, conduct the check
according to the check procsdure for
spark plug (at page EF-183).

Repair or replace, then confirm that there
is no misfire, (See confirmation driving pat-
tern)

Relay biock

{
\
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¢ YES

| 3 Check of ECU output signal of injector of
misfiring cylinder

1. With tne 1G switch wrned OFF, periorm

2. restaration.

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

3. With the 1G switch turned ON, measure
the voltage between the SST connector
terminal of an injectar in which misfire is
taking place amaong the SST connectors
27 through 2 and the body ground

Specified Value: Battery voltage

4, Observation of injector waveform with
oscilloscope (reference)
Check voltage waveform between the
SST connectors 2 through 2 and &
(EQ1) while engine is idling.
Are 'tz check results OK?

NO

Replace the spark plug or check the ignition
system and ion system.
(Go to trouble-shooting of DTC P1300/36.)
CAUTION;
« Do not use any spark plugs other than
those designated.

[Reference]

When an ‘oscilloscope is used, the injector
control signal produces such waveforms, as
shown in the diagrarm below. (The frequen-
cy or injection time can not be spacified.)

NO

"4 | Unit check of injector of misfiring cylinder

1. Turn OFF the 1G switch.
2. Disconnect the injector connector of the
misfiring cylinder.
3 Measure the rasistance between the
injector terminals
Specified Value:
13.4 to 14.2 Q at 20°C

Arz the unit check rasults OK?

YES

| 5 | Check of harness between injector and ECU

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

2. Raferring to page EF-48, check the har-
ness and connsgtor for open wire of
short.

« Connector(X51) of #1 injector &t harness
side - ST conriector &

« ConnectorX53)of #2 injector at harnass
side - SST connector &

« Connector(X55) of #3 injgctor at harness
side - SST connector &

« Connector(X8B)of #4 injector at hamess
side - SST connaclor 2
Are the check resuits for open wirg and

#1 Fuellinjector
Wire harness side

@a)

short OK?
|

1

YH1ale o
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¢ YES

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

Check of ion systam

(Go to troublzshoating of DTC P1300/38.)
Are the check results OK?

NO

Renalr or raplace the harmess of connactor

Check of fuel pressure

(Refer to page EF-68.)
Arz the check results OK?

r NO

[Repair or replacs.

YES

l 8 | Check of injector injection

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

NO

Chack and repair the fuel pump. pressure
reguigtor, fugl pipe line and filter,

YES

Check of manifold absolute pressure sensor

(Go 1o trouble-shooting of DTC PO105/31.)
Are the chack results OK?

Replace injector

YES

10

Perfarmance check of engine watar
temperature sensor

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

L NO

Replacsa the manifold absoluta pressure sansor

YES

Check compression prassure, valve
clearance and valve timing

o

| Replace the engine coolant temp. sensor

JEFD0234:00 128

Purchased fromwww.WorkshopManuals.co.uk
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DTC

P0325/18 | Knock Sensor 1 Circuit Malfunction

WIRING DIAGRAM

EFI ECU
(E1) (KNK)
23 53
—O— 0
#p| ® 0 ;
JC ¥
XN5
—

Knock senser

Wire harness
side

CIRCUIT DESCRIPTION

Knock sensor are fitted to the cylinder block to detect engine knocking. This sensor contains a piezoelec-
tric element which generates a voltage when it becomes deformed, which occurs when the cylinder block
vibrates due to knocking. If engine knocking occurs, ignition timing is retarded 10 suppress it.

JEFI0RS5014Y

INSPECTION PROCEDURE

NOTE:

DTC No. DTC Detscling condition Trouble area
Whnen the signal from the knock sensor gxcaeds the
vollage praset according to the enging revolution | « Open wire or shart in Knock sensor circuit
PO325/18 speed continuous by for more thar a certain length | « Knock sensor (Looseness)
of ume while accelerating at a certain eangine revolu- | « Engina ECU
tion speed of 2000 rpm or maore.
EROGREE-00000

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

Check of continuity of knock sensor circuit

1. Set the S8T (sub-

page EF-8.) However. the SST connec-
tor “A" should remain disconnected
from the ECU connector.

2. With the 1G switch turned OFF, measura
the resistance between the SST connec-

tor 52 and the body
Specified Value:

Are the unit check results OK?

harness), (Refer to

ground. _
1 MQ or higher

\:‘\Jl"/

EFIECU “pisconnect ~

-

= he conneclor—

[Reference]

Check by oscilloscope

1. Connect the SST connsctor “A” to

the ECU.

Start the engine and keep it idling.

Connect the positive @ and nega-

live @ probes of an oscilloscope to

tne SST connector terminals &4

and 23, respactively.

. When the waveforms as shewn In
the right figure are observed, the
knock sensor circuit is funclioning
oroperly.

(The measurement can be con-

ducted using the oscilloscope func-

tion of the DS-21 diagnosis testar,)

NOTE:

« The waveform at the time of rac-
ing becomes greater than that at
the time of idling,

2.
3.

When an oseilloscops s used, the signal of the knock
sensor will become &3 indicated in the ligure above,
(The wavelorm cannot bs specified.)

NO

Check of knock sensor

1. Disconnect the con

sensor with ignition switch OFF
2 Rsmove the knock sensor from the

cylinder biock.
3. Using an ohmmete

ance between the terminal and body

Specified Value:

Arg the check results OK?

nactor of the knock

r, check the resisl-

1 M or higher

nonNni\Nianit

1 YES

LGo 1o Step 3.

11as 1}
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YES

Chack the harness and connector between

1 the engine ECU and the knock sensor for

open wire or short. (Refer to page EF-48.)

L no
[ Replace the knock sensor. J

YES

Check the knock sensor for installing

—1 condition (g.g. loosaness).

Are the check results OK?

r NO
Repair or replace the harnass ar connector J

YES

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

|

y NO
Tighten the knock sensor. J

JEFOOZITH015G
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DTC | poaas/ta | Crankshaft Position Sensor “A” Circuit |
Malfunction ,
WIRING DIAGRAM
IG switch i
2
IG1 L,
[ S G2 | EFI ECU
ij IsT  |sr,
AM 5 — '
B0 A '5 } (AT (STA)  (ET) (N1+)  (N1-) (N2+)  (N2-)
= BAR:: 23 21 51 22 52
z . ; 5
= Ll 8=
1 E f =5 gl B R . Y [—— o
— BATT SIES 4 : Bl ;
T s~ 5 f : :
T g : : l
So?x 1 |}\ E‘% Jic ‘i E E E
amh " Engi =0 : : ! :
w3 S | 1.l
) XAQ | XAR NBE | N74
Wire harness side Crank angle sensor Cam angle sensor
JER00241-00153
CIRCUIT DESCRIPTION

The crankshaft angle sensor (NE signal) consists of a signal rotor and a pickup coil.
The NE signal rotor has 34 teeth and is mounted on the crankshaft. The NE sensor generates 34 signals of
every engine revolution. The engine ECU detects the standard crankshaft angle based on the N2* signa’

the actual crankshaft angle and the engine speed by the NE signals.

DTC Nao. DTC Detecting candition Trouble arsa
« Open wire ar short in crankshaft angle sensor circuit
Mo erankshaft anale sensor si in « Crankshaft angle sansor
PO335/13 o ct:znkin; gle sensor signal to enging ECU « Signal fotor
« Starter
« Engine ECU

INSPECTION PROCEDURE

NOTE:

SEFSG242.00000

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

1. Sat the SST (sub-harness) (Refer 1o
page EF-8.)
However, the SST connector *A” should
remain disconnectzd from the ECU con-
negtor

2. With thig IG switch turned OFF, measure
resistance betwsen the SST terminals
@0 -3 (N1==NT-)

Specified Value:
1850 to 2450 Q at 20°C

Are the check rasults OK?

a Wire
|

X

EFI ECU _“Disconnact ~—

harness RS

ﬁ'\;-..;._\|||'(,

-~ tne connector—  SST
~_Aenly. = L

-~

710

Y X
Conneactor A <

[Reference]

Check by oscilloscope

1. Connect the SST connectar “A" to
the ECU.

2. Start the enging and keep it idling.

3. Cennect the positive @ and nega-
tive © probes of an oscilloscope to
the SST connegtor terminals bet-
ween 2 and & and between 2
and 23, respectively.

4.Whean the waveforms as shown in
the right figure arz cbsarved. the

{ crank angle sensor circuit is func-

tioning properly.
NOTE:

the time of idling.

« The waveform at the time of rac-
ing becomes greater than that at

Camangle I
sensor Vi Vi

Crank angle W?
sensar
| |

When an oscilloscope is used, the signal of the
camy/crank angle sensor will become as Indicated in the
ligure 2bove. (The wavalorm cannot be specifled.)

INO

Unit check of crank angle sensor

1. Remove ths aengine under cover RH.
2. While sliding the connector lock,
remove the connector.
3. Using an chmmgtar, measure the resist-
ance between ihe tarminals
Specified Value:
1850 - 2450 Q at 20°C

Are the check rasults OK?

OO0 Trom WWW VWVOFrK«c

l Go 1o Step 4.

YIVIANTHALS
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YES y NO

l_3_ Check the harness and connactor bet- I?eplace the crank angle sensar.
ween the engine ECU and the crank angle
sensor for open wire or short. (Refer to
page EF—48.)

Are the check results OK?

+ YES + NO

Check malfunction that occurs intsrmittent- rRepair or replace the harmess or connectar
ly or poor contact. (Refer 1o page EF-51.)

B Chack the sensor for installing condilion
and the signal rotor for tooth condition.
(Check for the air gap. ssnsor for loose-
ness. tooth distortion, adhesion of rust, for-
gign matter, etc. Refer to Section 1G.)

Are the check results OK?

YES NO

|

5 | Check of starter signal

1, Connsct the SST cennecter "A” to' the
ECU.

2. Measure the voltage between the SST
connector terminals 8 and & (STA -
£1) while the engine is baing cranked.

Specified Value: Battery voltage

Are tha chack results OK?

|

YES ¢ NO
Check or replace the ECU. Repair or replace the harness or connector
{Refer to page EF-51.) (M/T: between angine ECU - |G switch, A/T: bet-
ween engine ECU - starter).

JEF0243:00154

o | S AN rom WWW vYvorksnoniwvianiimikis co 1K
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[ oTC P0340/14 Camshaft Position Sensor Circuit
| Malfunction
WIRING DIAGRAM
|G switch )
ACC -
— EFI ECU
8
1 (AT)(STA)  (ET) (N1+)  (N1=) (N2+)  (N2-)
11 &8 23 21 51 22 52
L : 2 A - - }
e T T
LS —* : . :
& d \ i i
= o : T i t
= <25 Jicl )| | i : i
s l3l=2 ! : : !
T l | ! : (
- XAQ XAR
|
Cam angle sensor Crank angle sensor Cam angle sensor
wire harness sids

JEFQD2&8T-00157

CIRCUIT DESCRIPTION

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

The N2+ signal rotor has three timing pins on its outer disk surface and is integrated with the intake
camshaft. The detection of the actual camshaft position and the discrimination of cylinders are carried out
by these three timing pins (360-180-180° CA).

DTC No- DTC Detecting condition | Trouble area
No camshaft angle sensor signal to.engine ECU « Open wire or short in camshaft angle sensor circuit
PO340/14 during cranking = Camshaft angle sensor
- » Starter
Or.}én n N2 circuit - Eﬁgine ECU

JEFDO248-00000

INSPECTION PROCEDURE

NOTE:

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

cuit EFlI ECU - "Discopnect —

- SST

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

Howsver, the SST connsctor "A” should
remain discorinected from the ECU can-
nactor,

2. With the |G switch turned OFF, measure
resistance bstwaszn the SST terminals
& -8 (N2- - N2) _

Specified Value: 1850 to 2450 Q

Are the check results OK?

[Reference]
Check by oscilloscope

1. Connect the SST connector "A™ to
the ECU.

2. Start the engine and keep It idling

3. Conngct the positive @ and nega-
tve © probes of an oscilloscope to
the SST connector terminals bet-

|  ween Z and & and batween 2
and 2. respectivaly.

4, When the wavaforms as shown In
the right figure are observed, the

‘ ¢am angle sensor circuil is func-

| tioning properly.

| NOTE:

|

« The waveform at the time of rac- c o .
ing becomes greater than that al am angle N
Sensor 7

the time of idling.

Crank angle WV
sensor
| | i | |

When &n oscilloscope is used, the signal of the
cam/crank angle sensor will become as indicated in the
figtire above. (The wavelorm cannot be specilied.)

NO YES

E Unit check of cam angle sensor ] Go to Step 4.

1, Remove the air intake chamber.
2. Dis connact the camshali angle sensor
connector.
3. Using an ohmmetsr. maasure the
resistance between the tarminals
Specified Value:
1850 - 2450 Q) at 20°C

Are the check rasults OK?
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YES

Check the harness and connector betwean
the engine ECU and the cam angle sensar
for open wire or short. (Refer to page
EF-48.)

Are the check results OK?

YES

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

| no
[ Replace the cam angle sensor. J

L]
\7

(esfrd Wire harness side

——

D |

Check the senser for instaling condition
and the timing rotar pins for condition.
(Check for the air gap, sensor for loose-
ness, pin distertion, adhesion of rust, for-
eign matter. etc. Refer to Section EM.)
Are the check rasults OK?

+ NO
Repair or replace the harness or connectar. J

‘YES

1 5 [ Check of starter signal

1, Connsacl the SST connector "A" o the
ECU connector.

2. Measure the voltage between the SST
conneclor terminals 8 and @ (STA -
E1) whils the engine is baing cranked.

Specified Value: Battery voltage

Ars the check results OK?

NO

3 YES

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

1rorm

NO

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

JEFDD248-00158

aNntrals
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DTC P0420/27 | Catalyst System Efficiency Below Threshold

WIRING DIAGRAM

ACC
1G1
1G2
ST

l EFI ECU
’ 23 (ET)
I
&~ Front Oz 3880 120
——:—JI 75 (0X1)
— 20 (OXH 1)

‘Jﬁt_—? 74 (OX2)
847 i
1 LI 50 (OXH2)

Rear Oz sensor neater

117 (E2)
} 2 (FC1. W/IMB)
L1 30 (FC2, L/IMB)

}? (+B1)
: 38 (+B2)

= Front
Wire harness side

31}
a1t

00250-20 153

s

CIRCUIT DESCRIPTION

The ECU monitors the concentration of oxygen in the exhaust gas that is flowing through the three-way cat-
alytic converter, using the rear oxygen sensor. When the catalyst is functioning properly, the varying cycle
of the output voltage of the rear oxygen sensor is slower than that of the output voltage of the front oxyge
sensor. However, if both the output waveforms of the front and rear sensors are varying at the same rate, it
indicates that the catalyst performance has deteriorated.

DTC No DTC Detecting condition I Troubls arsa

When both the waveforms of the front and rear
oxygen sensors indicale the same frequancy when
the vehicle is running ata predetermined spesd ‘ ‘l{':lhree-w_ay caifl._tystl _
with the engine revalutional speed within a : Open wire or short In oxygen sensor circuit
predetarmined range: e i

(2 trip detection logic)

PO420/27

JEFOO251L0C00
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CONFIRMATION DRIVING PATTERN

Vehicle soead
@.
ED KM/ pe=-=-ses-s=s s
)
i 5 A
|d|lr|'g_---:1__- [ — |
IG SW OFF L= Time
Warmed up 5 min. or s

(@ With the IG switch turned OFF, connect the DS-21 diagnosis tester to DLC through the SST, Turn
an the 1G switch and the main switch of the tester. Set the tester to the “continuous monitoring re-
sults” of the CARB mode.

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

@ Run at a constant speed of 50 km/h for about five minutes (in the 4th gear in the case of manual
transmission vehicles; in (D] range in the case of automatic transmission vehicles).

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

SSF0025200780
CAUTION
« |f the conditions in this test are not strictly followed, detection of the malfunction will not be possible.
« |t you do not have DS-21 diagnosis tester, turn the ignition switch OFF after performing steps @ to
@, then perform steps @ to @ again.

WARNING:

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

INSPECTION PROCEDURE

NOTE:

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


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

EF-124

L Are other codes (those other than DTG
P0420/27) outputted?

NO : YES

Check of front oxygen sensor (bank 1, sen- Go to the relative DTC chart J
sor 1)

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

YES y NO
3 Check of rear oxygen sensor (bank 1, sen- U%epair orreplacs.
sor 2)

(Go to trouble-shooting of DTC P0136/22.)
Are the unit chack rasulls OK?

YES y NO
r4 } Perform the confirmation driving pattern I Repalr or replace. 4'

r
| 5 |/Is DTC P0420/27 being outputiad again? |

YES y NO

Replace the three-way catalylic converier. ‘ Check rmalfunciion thal occurs intermittently or
poor cantact. _
(Refer to pags EF-51.)

JEFG0284-00000
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DTC P0443/76

Evaporative Emission Control System Purge
Control Valve Circuit Malfunction

WIRING DIAGRAM

1}
T
_—a

? [
i [
: =, = : H
< off 3 :
: Q g i
| Ay I !
| 24 B W) o
| e Main ! \t‘ ool
! ralay - :
5 o ) %
i J =
: Fuel E_ E J_
i pump | X b =
vy I
B

-2l ACC ACC
o IGNo 1 G1
A G Ne 2 G2
| & ST
[ /ST
| J— e
Injector -
PO |y | =
oDo - — T — ‘ EFIECU
- #2
R/ —

._.L_—r,?p—_,gﬁ?v_l
=0

#7M = 47N
+———7 78 (PRG)

2 2 (FC1, W/IMB)

T—-i 30 (FC2. LYIMB)

 7.(+B1)

Wire harnass sids

%35 (+B2)

CIRCUIT DESCRIPTION

When the execution conditions for the evaporative emission
purging are met, the ECU performs the duty control for the
VSV for evaporative emission purging and purges the evapo-
rative emissions into the combustion chamber,

Throtis body

E/Z_ J

'l Atmasphare

Combustion
chamber

Charcoal —
canister

DTC No. | DTC Detecting condition

Trouble area

When open wire or short takes place in VSV circuit
for EVAP whils the execution conditions tor the

PO443/78 evaporative emission purging arg being met:

(2 1rip detaction logic)

= Open wire or short ini VSV circuit for EVAP
« V8V for EVAP
= Engine ECU
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INSPECTION PROCEDURE

NOTE:
« Read the freeze frame data, using the DS-21 diagnosis tester or OBD 1 generic scan tool. Because

the freeze frame data records the engine conditions when the malfunction was detected, when trou-
bleshooting the freeze frame data is useful to determine whether the vehicle was running or stopped,
the engine warmed up or not, the air-fuel ratio lean or rich, etc. at the time of the malfunction.

When using DS-21 diagnosis tester:

Operation check of EVAP purge control
system
1 'With tha IG switch turned OFF, connect
the DS-21 diagnosis tester to the DLC
through the SST
SST: 09991-87404-000

2. Discannect the hose going o the VSV
from the charcoal canister. N

3. Turn ON the |G switch, and turn ON the ' g 7=
main switch of the testar. Erase lne \

DTC. Seiect the “Purge VSV" of the “Ac- N g
tuator driving.”

4 When executing “ON" and "OFF.
check thie operaticn of the VSV for purg-
ng.

VSV "OFF" == No:air continuity should
exist when air is blown
inlo the hose.

VSV “ON" -+ Air continulty should
exist when air is blown
into the hose,

Are the check results OK?

¢ NO r YES

2 | Check of purge hose and passage Check malfunciion that occurs intarmitizntly
and poor contact. (Refer to page EF-51.)

1. Execule the VSV "Release” so as 10
return the VSV for purging to the original
operating state. -

2, Start the engine and keep the sngine VSV for EVAP
racing.

3. Disconnect the hose going from the
VSV for purging 1o the intake manifold. Purge hose

4. Apply your finger to the disconnectad
hose. Ensure that a negative pressure (s

Throitle body

applled.
Specification: Charcoal
Negative pressure should be canister
applied. Purge hose

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

Are the check results OK?

HIITCNASAEN Frornm-\w\wWwww vvorkk<snonmnNntaniais co 1}


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

www.WorkshopManuals.co.uk gg-127

YES

‘NO

Check of power supply voltage of VSV for
purging

Clean, repair or replace. J

4. Turn OFF the main switch of the tester.
Turn OFF the |G swilch.

2, Disconnact the VSV connector.

3, With the IG switch turned ON, measure
the voltage between the harness side
connector @M of VSV and the body
eartn,

Specified Value; Battery voltage

Are the check rasults OK?

(:) Wire harnass side

=y

| YES

y NO

Check of harness between ECU and VSV
for purging

1. With the |G switch turned OFF. connect
tha SST (sub-harness), (Refer to page
EF-8.)

Do not connect the SST connector to
the ECU.

2. Referring to pags EF-48, check the har-
ness and conpecior for open wirs of
short.,

connector 78 at ECU side (PRG)
Are the chack results for open wirg and
short OK?

Check the harngss and connector betwesn the
VSV for purging and the battery, and the main
relay for open wirg or short. Repair or replace,
as required. (Refer to page EF-48 ) |

r
Connector E7N)at VSV harness side -

LA 7

(:) Wire harness side

YES

] 5 | Unit check of VSV for purging

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

1

1+ NO
Repalr or replace the harness or conNNecior

Purchased from www.WorkshopManuals.co.uk
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L YES

y NO

rﬁ Check of ECU output signal

Replace the VSV for purging.

1. Connect the connector to VSV for purg-
ing, Connect the SST connector to the
EFl ECU. Connact the hoses that have
besen disconnscled to the original
places.

2. When the engine is cold, with the
sngina idling, measure ne voltage bet-
ween the SST connecier 78 and 82
(PRG - ED1),

Specified Value: Battery voltage

3, After warming up the enging (aftar the
radiator fan has operaisa at least one
time), measure the voltage betwean the
SST connectors 73 and & (PRG - EO01)
for more than two minutes with the accel-
eralor pedal depressed.

Specified Value:
The voltage should become 0 to
1 V within the two minutes,

Are the check rssults OK?

YES

v NO

Check maliunction that occurs Intermittent-
ly-and poor contact. (Refer 1o page EF-51.)

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

When not using DS-21 diagnosis tester:

JEFO0255-00 1684

F | Check of ECU output signal

1. Sat the S8T (sub-harness). (Refer to
page EF-8.)

2. When the engine is celd, with lhe
engine idling, measure the voltage bat-
ween the SST connectors 78 and B
(PRG - EOT).

Specified Value: Battery vollage

3. After warming up the engine (after the
radiator fan has operated at least one
time), measure the voliaga betweaen the
SST connectors & and & (PRG - E01)
for mare than two minutes with the accel-
gralor pedal depressed.

Specified Value:
The voltage should become 0 to
1 V within the two minutes.

Are the aheck results OK?

l
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1 YES

Check of power supply voltage of VSV for
purging

1. Turn OFF the 1G switch,

2. Disconnact the VSV connector.

2 With the 1G switch turngd ON, meaasure
the voltage between the harness side
connector @7M) of VSV and the body
garth.

Specified Value: Battery voltage

Are tha check results OK?

r NO

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

Wire harness side

YES

Check of harmess between ECU and VSV
for purging

1. With the 1G switch turned OFF, connect
the SST (sub-harness). (Rafer to page
EF-8))

Do not. connec! the SST connector 0
the ECU.

2, Referring to page EF-48, check the har-
ness and connector for opan wirg of
short.

Connector F7N)at VSV harness side -
connector 23 (PRG) at ECU side

Are the check results for open wire and
short OK?

v+ NO

Check the harnass and connector between the
VSV for purging and the banery, and the main
relay for open wire and short. Repair or
replace, as required. (Refer 1o page EF-48.)

(LAl 7

@X%) Wire harness side

" YES

D IUnit check of VSV for purging

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

y NO

Repair or replace the harness or connecior.

v YES

Cneck maliunction thal occurs intermittent-
ly and poor contact. (Refer to page EF-51.)

o

l?%ep(ace the V3V for purging-

JEFOQ258L016S
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DTC P0500/52 | Vehicle Speed Sensor Malfunction

WIRING DIAGRAM

EFI ECU
(E2) (SPD)
17 a7

-t

]
Jci ¢
I

X023 (B11) Combination mster

Speesdomstar
cable

Venicle
spesd sensor

—
coleralxoalzea ool ed e Tarhued sl xot | A

Wire harness side

A
If

JEFOXIB-00223

CIRCUIT DESCRIPTION
This sensor is mounted in the combination meter. It contains a
magnet which is rotated by the speedometer cable. The reed 4-pulse
switch is turned ON and OFF four times for every revolution of Transax|z —
the speedomster. It is then transmitted to the ECU. The ECU Cable JULLIL
determines the vehicle speed based on the frequency of —
these pulse signals. Cambination
meter
JEFOURZ9-00234
DTC Ne. DTC Detecting condition Trouble area
Ne signal Is Inputted from the spaed sensor to the » Combination meter
PO500/52 ECU for a certain length of time when the fuel cut » Openi wire or shart In vehicle spaed sensor circuil
operation is parformed during deceleration. = Vehicle speed sansor
(2 lrip detection logic) « Engine ECU



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

www.WorkshopManuals.co.uk gr-131

I 1 | Operation check of speedometer

1, Run the vehicle.
Does the speedometer indicate the vehi-
cle speed corractly?
NOTE:
« If the speedometer indication is nor-
mal, the speedometer system is func-
tioning narmally.

YES

Check of input signal of speed sensor 10
ECU

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

2. Check that the voltage between the SST
terminals 3 and 1 is within the iollow-
ing specified value when the venicle is
moving with the ignition switch turned
ON.

Specified Value:
0 s 4.5t0 5.5 V for pulse signal

¢ NO

(Check the spasdometer circult and combina-
tion meter (including speedomster gear & met-
er cable)

NC

3 | Check of speed sensor (reed switch)

1, Turn OFF the I1G switch

2. Remove the combination metsr,

3. Ensure that continulty occurs four times
atthe terminals 810 and B11 of the com-
pination meter whils the spssdometer
drive shaft completas & turn.

Specification:
Continuity should occur four times
per turn of speedometer drive
shaft.

+ YES

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

Speedometar drive shaft

J YES

‘ 4 | Check for open and short in harness and
connector batwzaen the engine ECU and
vehicle spead sensor.
(Reter to page EF-48))

NO
(Fteplace the speed senscr (combination meter).

1 YES

Cheack malfunction that occurs intermittently
and poor contact. {Refzr to page EF-51.)

y NO
Repair or replace the harness or connecior. I

JEF34000235
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DTC P0500/52 | Vehicle Speed Sensor Malfunction

WIRING DIAGRAM

EFI ECU

(SPD)
a7

_________________ .T‘Z-éa-(-ES--_—‘_—“_-—--——‘---’__-_‘_-I —@

X03 (SPSR)  Combination mater
"""""""""""""""""""" ——Jé AT ECU
=

» H83
0——-{ ABS ECU

Qar

Jic
b 1 = =
8221, 608|020 os vao) | |01 783
i H61|183) X03 | N58|H22 |H20 |H36 | F18 |A10) " |708)
= = Wire harness side
JEFCCR52-00186
CIRCUIT DESCRIPTION
A vehicle speed sensor driven by a microcemputer is used. ATECH 1 4-pulse
Signals driven by the microcomputer in the combination meter or v
are inputted into the EFI ECU, based on the signals from the JULILUL
A/T ECU in the case of automatic transmission vehicles; from ABS ECU ]
ABS ECU in the case of ABS-equipped vehicles; from the ve- or Cambination
hicle speed sensor mounted on the transaxle in the case of Transaxle meter
other vehicles.
The EFI ECU determines the vehicle speed based on the fre- :\\L
quency of these pulse signals. Vehicle speed sensor
JEFDO260-00187
DTC No. DTC Detecting conditian Trouble area
No signal from the speed sensor is inputted into th » Combination meter .
BOSD0/E2 ECU ?qraa cer_‘tainﬁesr?gth of tir;: rdﬁriggki:::cf’ualuééta A Egg”é‘g‘ae or shortin signal line from A/T ECU or
gperation at time of _deceleraucn. « Vehicle spsed sensor
(2tp esiactonlbgie) « Engine ECU or A/T ECU or ABS ECU
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Operation check of speedometer

1, Run the vehicle.
Does the speedometer indicate the vehi-
cle spead properly?
NOTE:
«+ If the speedometer indication is nor-
mal, the speedometer system is func-
tioning properly.

L YES

Check of input signal to EFl ECU

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

2. Check that the voltage bstwsan the SST
terminals 37 and 07 is within the follow-
ing specified value when the vehicle
moves and the igniticn switch is turned
1o the ON position:

Specified Value:
0« 4.5 10 5.5 V for pulse signal

INO

Check of A/T ECU, ABS ECU or vehicle spaed
$ansor circuil, and combinaton maier
(Refer ta sections A/T, BE and BR.)

NO

Check of hamess between EFlI ECU and
combination meter

1 Turn OFF the |G switch. Disconnact the
SST connector at the ECU side.

2. Remove the combination meter.

3. Disconnect the harness from the combi-
naticn meter.

4. Referring to pagas EF-48. check the har-
ness and connector for open wire or
shari: B
« S5T connector 37 - Harness side con-

nactor(X03jcf combination meter
» Harness side connectorZ83)of combi-
nmation meter - Body ground
Are the cheok results for open wire and
short OK?

| ves

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

e = i ]
He2iL2t e 283

e e e e e e ) L P L

YES

Replace the compination matar,

an m

\AAAAN

Kesnon

Regair or replace the harness or connector.
JEFCO261-00168

A<
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DTC P0505/71 | Idle Control System Malfunction
.|
WIRING DIAGRAM
,[?Evi-:—_—,_acc ACC
i 1 16 1G]
> itz iz
| STy ST
________ 4 LL!
Ao (00X
<3 Stater JIG 3O =4 g
S 2l Q@ rolay€o9% &
a8 coll Q===
R | Fzm=y ‘: L EFIECU Wirs harness side
! i - 1 (11
! . Py & WT)[EDH 82
|« o2 LN I_‘l'
8= % l i D: (RFAN) lsl—b To radiator funirelay
i 1 :
! i Malni 8 1 E 2', (PST) 73T—> To P/S oil prassurs SW
i 1 t 1 A
| 'e'avl_%,___é_: { L (ACSW) 331——- To AIC SW
| ' =
i [ — :?1' RG] Meter (BLW) SQ-I—> To heater blowsr SW
i Fusl r=gr==%r= | start : OEF) L g 7q defogger SW
: pump! . g yo1 = - oW T [(W/MB) 101
! relay '--“'---\[—1 E (HIL)?1 —— To tail lamp SW
E —} UIMB} XUt 1Xu3
-——-F-_‘_— --------------- (ISC)54 1|' ]SC 1
::: 7 I xuzi Valve i
hi % (EN2Z3 1 T ;
1 Fusl LJIC
pump
JEFOOZEZ0162
CIRCUIT DESCRIPTION =
The rotary solenoid type ISC valve s located in front of the in- From —==> To
! . : . - Auxili n PR
take manifold and the intake air bypassing the throttle valve is 3ir cleangr elary 3 Df intake-
directed to the ISC valve through a passage. ' ;Efé"
In this way the intake air volume bypassing the throttle valve is
regulated, controlling the engine speed.
The engine ECU operates only the ISC valve to perform idle-
up and provide feedback for the target idling speed.
JEFOO2E3-00170
DTC Ne. | DTC Detecting condition | Trouble araa
' « Open wire or short in 1ISC valva cirguit
PO505/T1 Qpen wirz or short In ISC valve circuit « |SCvalve
« Engine ECU
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INSPECTION PROCEDURE

NOTE:

« Read the freeze frame data, using the DS-21 diagnosis tester. Because the freeze frame data
records the engine conditions when the malfunction was detected, when troubleshooting the freeze
frame data is useful to determine whether the vehicle was running or stopped, the engine warmed up

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

When using DS-21 diagnosis tester:

| 1 | Operation check of ISC valve

1. With tha 1G switch turned OFF, connscl
the DS-21 diagnosis tester to the DLC
ihrough the SST.

SST. 09991-87404-000

2. ‘Warm up the engine fully

3. Turn ON the main switch of the DS-21
diagnaosis tester.

4. With ths engine idling, select the "ISC” in
the “Actuator driving.” Execule the “5 %
open” and "50 % opan”. respectively
Does the sngine speed increase of
decrease in accardance with the change
in the ISC duty ratio (5 %. 50 %)?

| 2 | Check of power supply voltage of ISC valve Chack malfunction thal occurs intermittently
and poor comact. (Refer to page EF-51.)

1. Turn OFF thz main switch of the tester.
Turn OFF the IG switch.

2 Disconnect the connector of the ISC
valve. Wira harnass sids

3 Messure the voltage between the termi-
nals (XU of the wire harnass connector
znd the body ground when the ignition
switch is turnad ta tha ON position.

Specified Valus: Battery voliage

Is the measurad valus the specified val-
ye?

INrk< ANIAI
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|

lyes

Check of input signal of ISC valve

1.

2

After warming up the engine fully, turn
ON the main switch of the DS-21 diagno-
sis lester.

With the engine idling, select the “ISC” in
the "Actuator driving.” Execute the "5 %
apen” and "50 % open’. respectively
Measure the voltage between and

Does the voltage increass or decrease
in accordance with the change in the
ISC duty ratio (5%. 50 %)?

O

Check ihe harness and conngclor belween the
ISC valve and the battery. and main relay for
open wire and shor. (Refer to page EF-48.)

Wire harness side \

[Reference]
Check by oscillascope

Duty ratia: 5 %

P b s Tl s e

Duty ratio: S0 %

D e I I e Rl ]

................. e e et o ]
| v i

When an oscilloscope i§ used. the ISC control
signal becomes the waveiorm as indicated in
the figure abaove

Check of output signal of ISC valve of ECU

1.

2,

. Warm up the ehgine. With the engine

Turn OFF the main swilch of the (ester
Turn OFF the |G swiich
Caonnact the SST betwesr the ECU con-
nectors and the wirg narnsss connec-
tars.

S8T: 09842-97203-000

idiing, select the “ISC" in the "Actuator
driving.* Execute the "5 % cpen” and
“50 % open”, respactively, Mzasure the
voltage between ine SST terminals &
and &3 (ISC - E1).

Does the valtage increase or decrease
in accordance with the change in the
ISC duty ratio (5 %. 50 %)?

Lirircna<en trom \WAW\W-\/

{ vES

I Replace the ISC valve:

S1T10O0D)YIvVIAarntil aAl1S (C(0) 11K
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y YES

Check of harness between ISC valve and
ECU

1. Turn OFF the main switch of the tester.
Turn OFF the |G switch,
2 Disconnect the SST cannector at the
ECU side
3. Referring to page EF-48, chack the har-
ness and conneactor for open wire or
short.
« ISC valve connectar XU - SST term-
nal 3 (ISC)
« ISC valve connector QU2 - SST tarmi-
nal & (E1)
Are the chieck results for open wire and
short OK?

NO

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

(:) Wire harness side

= \

s YES

Check malfunction that occurs intérmittent-
ly and poar contact. (Refer to page EF-51.)

When not using DS-21 diagnosis tester:

B

Operation check of ISC valve

Ensure that the engine ravolution speed is
high during the cold period. Also, ensure
that the enging revolution speed drops as
tne engine warms up and that the idle
spead is maintained.

Arg the check results OK?

OO0 Trom w\

| no
Repair or replace the harness or connector.

JEFDO2640C1T

Tachomelar
terminal

coooceooogd

vVvvorksnonmvianltile~
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NO
2 | Check of power supply voitage of ISC valve

1. Turn OFF the IG switch,

2. Disconnect the connectar of the ISC
valve.

3. Measure the voltage between the tarmi-
rials(XU3 of the wire harness connector
and the body ground when the ignition
switch is wrned to the ON positian.

Specified Value: Baltery voltage

Is the measured value the specified val-
us?

| ves

Chack malfunction that occurs intermittently
and poor contact. (Refer to page EF-51.)

Wire harness side ==
& 9

\YES
| 3 | Check of input signal of ISC vaive

1, Warming up the engine fully.

2. Witn the engine idling (with the ISC
valve connector disconnecied), meas-
ure the voltage between XU) and XU2
al the harness conneclor side.

Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

o

Check the harness and connactor between (he
ISC valve and the battery. and main relay for
open wire and short. (Rafer to page EF-48.)

[Reference]
Check by oscilloscope

ldling condition
(Electrical load *OFF")  (Electrical load "ON"

O L o Ll Rt e T R T TR R iy el Bl |

—

When an oscilloscope Is used. the ISC contral
signal becomes the waveform as indicated in
the figure abové (The duty ratio cannot be
specified.)
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|

+NO

Check of output signal of 1ISC valve of ECU

1. Turn OFF the IG switch.
2 Connect the S8T between the ECU con-
nectors and the wire harnass connec-

tors.
SST: 09842-87203-000

3, Warm up the engine. With the engine
idling (with the ISC valve connector dis-
connectad). measure the voltage bal-
ween the SST tarminals 5 and 23 (ISC -
E1).

Specification:
The voltage should be stable at a
constant value. (The value of the
voltage can not be specified.)

Are the chack results OK?

l YES
Iaplace the ISC valve. J

YES

Check of harness between ISC valve and
ECU

1. Turn OFF tha |G switch

2. Disconnact the SST connscior at ihe
ECU side.

3. Referring to page EF-63, check the har-
ness and connector for open wire or
short.

« ISC valve connectorXUJ - SST termi-
nal 34 (ISC)

e ISC valve connectorXU2 - SST termi-
nal & (E1)

Arz he check results for open wirg and

shart OK?

NO

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

Wire harnass side

s YES
Check malfunction tha!l occurs intermitient-
ly and poar contact. (Refer to page EF-51.) |

ayaly 1 \WW\W

| no
Repair or replacs the harness or conneclor.

JEFOG265-00172

SNOoONDWVIANILIA s C
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