05-204
DIAGNOSTICS[] - SFI[BYSTEM[{1AZ-FE)

DTC[] |P2238/21[] OXYGENSENSOR[PUMPING[CURRENT
CIRCUIT[LOW[{FOR[A/F[SENSOR)(BANK 1
SENSOR 1)

DTC[] |P2239/21[] OXYGENSENSOR[PUMPING[CURRENT
CIRCUIT[HIGH[{FOR[A/F[SENSOR)(BANK 1
SENSOR 1)

DTC[] |P2252/21[] OXYGENSENSOR[REFERENCE[GROUND
CIRCUIT[LOW[{FOR[A/F[BENSOR)(BANK 1
SENSOR 1)

DTC[] [P2253/21[] OXYGENSENSOR[REFERENCE[GROUND
CIRCUITHIGH{FOR[A/F[SENSOR)(BANK 1
SENSOR 1)

CIRCUIT[DESCRIPTION

HINT:
These[DTCslare[$et[When[ihe[A/F[$ensor[has[@[malfunction,[although[ihe[¢aption[is[ihe[dxygen[$ensor.
Refer[fo[PTC[IP2195[bn[page[05-182.

DTC[No. DTC[Detection[Condition Trouble[Area
* Open[or{$hort{in[A/F[$ensor[{sensor 1)[¢ircuit
 Condition[{a)[®r{{b)[¢ontinues[for[$.0[$econds[dr[inore: « A/F[$ensor[{sensor 1)
P2238/21 ()IAF+[Is[D.5[V[orlless «A/F$ensor[heater
(b)IAF+) ~[TAF-)[is[D.8[V[rlinore +EFI[felay
*/A/F[$ensor[admittance:[less[than[0.022 1/ «/A/F[$ensor[heater[@nd[telay[¢ircuit
*ECM

*Open[or{$hort{in[A/F[$ensor[{sensor 1)[¢ircuit

« Condition[{a)[®r[{b)[¢ontinuesor.0[$econds[dr[Mmore: *A/F[gensorf{sensor 1)

P2239/21 | ()[AF-+[islinore[ihani® 5[V :ggﬁ;;?mmeater
(D)IAF+) ~[AF-)s{inorefihan(.8V «A/FBensor[heaterfand[elay[gircuit
*ECM

* Open[or{$hort{in[A/F[$ensor[{sensor 1)[¢ircuit
*/A/F[$ensor[{sensor 1)

*A/F[$ensor[heater

*EFItelay
«/A/F[$ensor[heater[@nd[telay[¢ircuit

*ECM

P2252/21 AF-[is[0.5[V[or{Tess[for[5.0[$econds[dr{inore

*Open[or{$hort{in[A/F[$ensor[{sensor 1)[¢ircuit
* A/F sensor (sensor 1)

* A/F sensor heater

*EFl relay

* A/F sensor heater and relay circuit

*ECM

P2253/21 AF-[is[ore[ihan[4.5[V[{or[5.03econds[dr[inore

WIRING DIAGRAM
Refer[fo[PTC[IP2195[bn[page[05-182.
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INSPECTION PROCEDURE

HINT:

Intelligent tester Il only:

Malfunctioning areas can be found by performing the Active Test / A/F Control operation. The A/F Control
operation can determine if the A/F sensor, heated oxygen sensor or other potential trouble areas are mal-
functioning or not.

(a) Perform Active Test using the intelligent tester II.

HINT:

The A/F Control operation lowers the injection volume by 12.5 % or increases the injection volume by 25
%.

(1) Connect the intelligent tester Il to the DLCS3.

(2) Start the engine and turn the intelligent tester || ON.

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

(4) Onthe intelligent tester Il, select the following menu items: Powertrain / Engine and ECT / Active
Test / A/F Control.

(5) Select the following monitor items: AFS B1 S1 and O2S B1 S2.

(6) Perform the A/F Control operation with the engine in an idling condition (press the right or left
button).

Result:

The A/F sensor reacts in accordance with increase and decrease of the injection volume:

+25 % — Rich output: Less than 3.0 V

-12.5 % — Lean output: More than 3.35 V

The heated oxygen sensor reacts in accordance with increase and decrease of the injection

volume:

+25 % — Rich output: More than 0.55 V

-12.5 % — Lean output: Less than 0.4 V

AVENSIS VERSO/PICNIC Supplement (RM1032E)
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DIAGNOSTICS -

SFI SYSTEM (1AZ-FE)

NOTICE:

The A/F sensor output has a few seconds of delay and the heated oxygen sensor output has about

20 seconds of delay at maximum.

Output Voltage of A/F Sensor
(Sensor 1)

Output Voltage of Heated Oxygen
Sensor (Sensor 2)

Main Suspect
Trouble Area

Case 1

Injection volume

+25 % * _____
-12.5%

Output voltage

More than 3.35 V
Less than 3.0 V

OK

Injection volume

+25 % + _____
-12.5%

Output voltage

More than 0.55 V
Less than 0.4V

_/ Sk

Injection volume

+25 % * _____
-12.5%

Injection volume

+25 % * _____
-12.5%

A/F sensor

Case 2 | Output voltage Output voltage (A/F sensor, sensor heater,
sensor circuit
Almost More than 0.55 V )
NG _/ \Jok
no reaction Less than 0.4V
Injection volume Injection volume
+25 % * __________ +25 % *
-125% 1059 b —7 L2777 Heated oxygen sensor
Case 3 | Output voltage Output voltage (Heated oxygen sensor,
More than 3.35 V Almost sensor heater, sensor circuit)
Less than 3.0V I—, I—OK no reaction NG
Injection volume Injection volume .
+95 % * 195 9% * Extremely rich or lean actual
~1259% 1T — L o590 b7 air-fuel ratio
Case 4 Output voltage Output voltage (Injector, fuel pressure, gas
Al Al leakage in exhaust system,
most ' NG most ' NG etc.)
no reaction no reaction

The following A/F Control procedure enables the technician to check and graph the voltage output of both
A/F sensor and heated oxygen sensor.
To display the graph, select the following menu items on the tester: View / Line graph.

HINT:

. Read freeze frame data using the intelligent tester Il. Freeze frame data record the engine condition
when malfunctions are detected. When troubleshooting, freeze frame data can help determine if the
vehicle was moving or stationary, if the engine was warmed up or not, if the air-fuel ratio was lean or
rich, and other data from the time the malfunction occurred.

« Alow A/F sensor voltage could be caused by a rich air-fuel mixture. Check the conditions that would
cause the engine to run with the rich air-fuel mixture.

«  Ahigh A/F sensor voltage could be caused by a lean air-fuel mixture. Check the conditions that would
cause the engine to run with the lean air-fuel mixture.

AVENSIS VERSO/PICNIC Supplement (RM1032E)
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05-207

1 INSPECT AIR FUEL RATIO SENSOR(RESISTANCE OF A/F SENSOR HEATER)

Component Side:

A/F Sensor

sensor.
Standard:

(@) Disconnect the A4 A/F sensor connector.
+B HT (b) Measure the resistance between the terminals of the A/F

Tester Connection

Specified Condition

HT (1) - +B (2)

1.8 10 3.4 Q at 20°C (68°F)

AF+

() Reconnect the A/F sensor connector.

0 Front View #2271 | NG >| REPLACE AIR FUEL RATIO SENSOR

2 | INSPECT EFI RELAY

(@ Remove the EFI relay from the engine room R/B.
——— | (b) Check the EFI relay resistance.

3 Standard:
o e 5 Tester Connection Specified condition
0 e 3-5 10 kQ or higher
* 2 1 3_5 Below 1 Q
(Apply battery voltage to terminals 1 and 2)

45— | (¢) Reinstall the EFI relay.

B16200
NG> REPLACE EFI RELAY

AVENSIS VERSO/PICNIC Supplement (RM1032E)
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3] | CHECKIHARNESS[AND[CONNECTOR(A/F[SENSOR -[ECM)

Wire[Harness[Side: (@) Disconnect[ihe[A4[A/F[$ensor[¢onnector.
A/F[Bensor[Connector (b) Disconnect[ihe[lE10[ECM[¢onnector.
()0 Check[Ihe[tesistance.
Standard[{Check[for[0pen):
Tester[Connection Specified[Condition
HTOA4-1D-[HA1A (E10-5) Below 1 Q
AF+[{A4-3) -[A1A+[JE10-23) Below 1 Q
_ AF-[JA4-4) -[A1A-[JE10-31) Below 1 Q@
FrontYiew A76787 Standard[{Check[for($hort):
Tester[Connection Specified[Condition
HT[{A4-1]]or HA1A (E10-5) —[Body[ground 10 kQ[or[higher
—— AF+[{A4-3)[0r[A1A+[{E10-23) -[Body[ground 10 kQ[or[higher
%‘ @ ’ﬁ#ﬁﬂ AF-[{A4-4)[0r[A1A-[{E10-31) —[Body[ground 10 kQ[or[higher
\NAEEEEEERN AL LT (d)J Reconnectihe[A/F[$ensor[¢onnector.
W (e)] Reconnectihe[ECM[¢onnector.
HA1A
A1A+ A1A-
y ECM[Connector AS5005
Reference:
EFI[Relay A/F[Bensor ECM
From OO HA1A
Battery[] EFI[fuse
AlAS Hpinipgh
Duty
trol
| A1A- Contro
MREL
P B62793

CONNECTOR

NG% REPAIR[] OR[] REPLACE[] HARNESS[] OR

REPLACE[ECM[(See[page 10-30)
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