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DTC[] | P0133[] | OXYGENSENSOR[CIRCUIT[SLOW
RESPONSE[{BANK 1[SENSOR 1)

DTC[] | P0153[] | OXYGEN[SENSOR[CIRCUIT[SLOW
RESPONSE[{BANK2[SENSOR 1)

HINT:

1 Bank[J[tefers{o[ihe[bank[ihat[includes[¢ylinder[INo.1.

(1 Bank[2[tefers[ioihe[bank[ihat[does[hot[include[¢ylinder[No.1.

(1 Cylinder[No.[d[is[located[in[Ihe[front[part[of[ihe[éngine,[dpposite[The[fransmission.
1 Sensor[][tefers[o[ihe[$ensor[¢losestHoihe[éngine[body.

CIRCUIT DESCRIPTION

Refer[fo[PTC[P0130[dn[page[05-87.

DTC No. DTC Detection Condition Trouble Area

*Open or short in HO2S (sensor 1) circuit
Voltage of Heated Oxygen Sensor (HO2S) sensor 1 does not | * HO2S (sensor 1)

PO133 switch between Lean and Rich for 0.9 seconds * EFI MAIN relay
(2 trip detection logic) * Air induction system
P0153
Lean: 0.4 V or less * Fuel pressure
Rich: 0.55 V or more e Injector
*ECM

MONITOR DESCRIPTION

Slow[$Slope[Condition Lean[fo[Rich[iime[] Rich[fo[l.ean[fime

]
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Y A79137

The ECM uses the HO2S information to regulate the air-fuel ratio close to the stoichiometric ratio. This maxi-
mizes the catalytic converter’s ability to purify the exhaust gases. The sensor detects oxygen levels in the
exhaust gas and sends a signal to the ECM.

The inner surface of the sensor element is exposed to outside air. The outer surface of the sensor element
is exposed to the exhaust gases. The sensor element is made of platinum coated zirconia and includes an
integrated heating element. The HO2S’s output voltage changes suddenly in the vicinity of the stoichiometric
air—fuel ratio. The HO2S generates waveforms of a voltage between 0.1V and 0.9 V in response to the oxy-
gen concentration in the exhaust gas. When the HO2S voltage is 0.45 V or more, the ECM judges that the
air—fuel ratio is RICH. When it is 0.45 V or less, the ECM judges that the air-fuel ratio is LEAN. The ECM
monitors the response feature of the HO2S. If the response time of the HO2S status change from RICH to
LEAN (or vice versa) becomes longer, the ECM interprets this as a malfunction in the HO2S and sets a DTC.
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WIRING[PIAGRAM
Refer[{o[PTC[IP0031[dn[page[05-54.

CONFIRMATION[DRIVING[PATTERN

25[3ec.[dr[hore 25[3ec.[dr[hore[] 25[3ec.[¢r[hore

400km/h[i250nph) | — — — — — —\ - — — f/\ - — — f/—/\ - — _.

Idling[] Idling Idling Idling

IGBW[DFF

Enginefisfivarming-up  30[8ec.[or[hore[] 30[§ec.[or[hore[] 30[$ec.
(2[fninutes[dr[more) A90767

Connect[ihe[lntelligent[Tester(lIi[{o[iheDLC3.
Switch[from[hormal[iode[fo[¢heck[inode[{see[page[05-27).

(c) Allow the engine to idle until the Engine Coolant Temperature (ECT) reaches 75°C (167°F).
Allow the vehicle to run at 40 km/h (25 mph) or more for 25 seconds or more.

Allow the engine to idle for 30 seconds or more. Perform steps (d) and (e) at least 3 times.
()  Allow the engine to idle for 30 seconds.

HINT:

If a malfunction exists, the MIL will be illuminated on the multi-information display during step (f).
NOTICE:

If the conditions in this test are not strictly followed, you should perform steps (d) and (e).
If you do not have the Intelligent Tester Il, turn the ignition switch OFF after performing steps from
(c) to (f), then perform steps from (c) to (f) again.

INSPECTION PROCEDURE

HINT:

It is possible the malfunctioning area can be found using the active test "Control the injection volume A/F
sensor” operation. The active test can determine if the HO2S or othe potential trouble areas are malfunction-
ing or not.

The injection volume can be switched to —-12.5 % (decrease) or +25 % (increase) by the active test.

The active test procedure enables a technician to check and graph the voltage outputs of the HO2Ss.
Procedure:

(@) Connect the Intelligent Tester Il to the DLC3 on the vehicle.

(b)  Turn the ignition switch ON.

() Warm up the engine by running the engine at 2,500 rpm for approximately 90 seconds.

(d) Enter the following menus: Active Test/ Control the injection volume A/F sensor.

(e) Perform the active test at the engine idling.

Standard:

The HO2S reacts in accordance with increase and decrease of injection volume +25 % — Rich output:
more than 0.55 V

-12.5 % — Lean output: Less than 0.4 V
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NOTICE:
The[HO2S[{sensor 1)[outputhas[afew[$seconds[of[delay[andihe[HO2S[{sensor[2)[dutputhas[a maxi-
mum[of[20[$econds[of{delay.
Ifithe[Vehicle[is[short[of[fuel,[the[air-fuellfatio(becomes[LEAN[and[the[PTCs[will[be[tecorded.

Case HO2S[Voltage[{Sensor 1)[] HO2S[Yoltage[(Sensor(2)[] Main[Buspected[Trouble[Area
Injection[Volume Injection[Volume
+250 A T +250% A T
-12.5% * -12.5% *

1 HO2S[Voltage HO2S[Voltage -
O.SSW@)rmnore—\_,—\_ 0.5[V[or[inore _/—\_/—

Below[0.4[Y OK Below[0.4[Y OK
Injection[Volume Injection[Volume
+25[%6 * __________ +25[% * __________

2 -12.506 -12.50 HO2S[{sensor)
HO2S[Yoltage HO2S[Voltage HO2S[heater[{sensor(])
Almost NG 0.5[V[r[fnore _/_\_/_OK
no[feaction Below[D.4[Y
Injection[Volume Injection[Volume
+25[% + __________ +25[% + __________

3 -12.5% -12.50% HO2S[{sensor[2)
HO2S[Voltage HO2S[Yoltage HO2S[heater[{sensor[2)
0.55|3/E¢rmnore—\_,—\_ Almost
Below[D.4[Y OK no[teaction NG
Injection[Volume Injection[Volume Injector
25[% A
:22/'3/0 * """"" fZE:B/ * ---------- FuellPressure

a4 ' o Exhaust[(Gas[l.eakf@tc.
HO2S[Voltage HO2S[Voltage . )

Almost Almost (Air—Huel[Tatio[is[kxtremely
no[feaction NG noffeaction NG Lean[ér[Rich)
HINT:

Readfreeze[frame[datalusing[the[lntelligentTester[ll.[Freezeframe[data[fecords[the[éngine[¢onditionsWwhen
a[inalfunction[is[dletected.[When[iroubleshooting,[freeze[irame[data[¢an[help[determinelif{ihe[Vehicle[vas
running[or{$topped,[ifihe[éngine[Was[\varmed[Up[dr[hot,[fIhedir-fuellfatio[\as[lean[drtich,[@nd[dther[data
from the time the malfunction occurred.

1 CHECK OTHER DTC OUTPUT

Display (DTC output) Proceed to
P0133 or P0153 A
P0133 or P0153 and other DTCs B

GO TO RELEVANT DTC CHART
(See[page[05-36)

D
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2 | READ VALUE OF INTELLIGENT TESTER Il (HO2S VOLTAGE)

(@) Connect the Intelligent Tester Il to the DLCS.
(b)  Enter the following menus Enter/ Diagnosis/ OBD-MOBD/ Power train/ Engine and ECT/ Data List/ All

Data/ O2S B1S1 (02S B2 S1).
(¢) Allow the engine to run for 90 seconds at 2,500 rpm.
(d) Readthe HO2S bank 1 sensor 1 (or bank 2 sensor 1) voltage at the engine idling.

OK:

The HO2S voltage alternates between less than 0.4 V and more than 0.55 V, and the period ”t”
must be less than 0.9 seconds (see the following table).

[ Ne ]

NG

NG

NG

A73686

OK> Go to step 9

3 |INSPECT HEATED OXYGEN SENSOR

HO2S

H9
Bank 1 +B
Sensor 1

H10
Bank 2
Sensor1 E1

0

A79112

(@)
(b)

Disconnect the H9 or H10 HO2S connector.
Measure the resistance between the terminals of the

HO2S.

Standard:

Tester Connection

Specified Condition

H9-1 (HT) - H9-2 (+B) 5to 10 Q at 20 °C (68 °F)

H9-1 (HT) - H9-4 (E1) 10 kQ or higher
H10-1 (HT) - H10-2 (+B) 5to 10 Q at 20 °C (68 °F)
H10-1 (HT) - H10-4 (E1) 10 kQ or higher

NG> REPLACE HEATED OXYGEN SENSOR
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4[] | INSPECT[EFIMAIN[RELAY

1 2
3 5 ] [ S
—
2L 1 8
|

B60778

(@0 Remove[iheEFIIMAIN[telay@rom[ihe[éngine[foom[R/B.
(b)O Measure[iheltesistance[dfiheEFIIMAIN[telay.

Standard:
Tester[Connection Specified[Condition
3-B 10[KE([dr[higher
3B Below[][§2 .
(apply[battery[Voltage[fo[ierminals[] [&nd[2)

()0 Reinstalliihe[EFIIMAIN[telay.
NG@ REPLACE[EFIIMAIN[RELAY

5[] | CHECK[WIRE[HARNESS

Wire[Harness[Side

H9 Bank[d[$ensor]
H10 Bank2[$ensor[]

[0 Disconnect[ihe[H9[@nd[H10[HO2S[¢onnectors.
(b)J Disconnect[iheES[@nd[E6GECM[¢onnectors.
[ Measure[the[tesistance[between[the[Wwire[harness[side

connectors.
T Standard:
E? Tester[Connection Specified[Condition
OX HO—1[{HT) —[E6-24[{HT1A) Below[] [R
H9-3[{OX) -[E6-30[{OX1A) Below[1[R
HO2S 767392 H10-1[{HT) -[E5-5[HT2A) Below[][§2
H10-3[JOX) —[E5-28[JOX2A) Below[J [
ECM H9-1[{HT)[or[EE6-24[{HT1A) —[Body[ground 10k [or[higher
H9-3[{OX)[or[E6-30[{OX1A) —[Body[ground 10K [Or[higher
‘ F% | L H10-1[HT)@rE5-5QHT1A) —[Body[ground 10[KRr{higher
\ H10-3[{OX)[or[E5-28[{0OX1A) -[Body[ground 10 kQ or higher
HT1A
OX1A|
E6
Y A85232

NG REPAIR OR REPLACE HARNESS AND
CONNECTOR

6[] | CHECK[AIR[INDUCTION[SYSTEM[{See[page 13-3)

Check the air induction system for vacuum leaks.

NG> REPAIR OR REPLACE AIR INDUCTION SYSTEM
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7] | CHECK[FUEL[PRESSURE[(See[page 11-8)

NG[>

REPAIR[DR[REPLACE[FUEL[SYSTEM

8 |INSPECT[FUEL[INJECTOR[ASSY[{See[page 11-B)

NG%

REPLACE[FUEL[INJECTOR[ASSY

(See[page 11-16)

REPLACE[HEATED[DXYGEN[SENSOR

9] | PERFORM[CONFIRMATION[DRIVING[PATTERN

HINT:

Clear[@llDTCs[prioro[performing[ihe[¢onfirmation[driving[pattern.

[nexr ]

100 | READ[OUTPUTDPTC[{DTC[P0133[OR[P0153[ISTODUTPUT[AGAIN)

Display[{DTC[output)

Proceed[io

P0133[r[P0153

A

P0133[®rP0153[@nd[®therDTCs

B

La ]

B[|>

CHECK[FOR[INTERMITTENT[PROBLEMS

(See[page[05-11)

REPLACE HEATED OXYGEN SENSOR




