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DIAGNOSTICS[] - SFIBYSTEM[{1AZ-FE) O5JIR-01

DTC[] |P0171/25[] SYSTEM[TOO[LEAN[{BANK 1)

DTC[] |P0172/26[] SYSTEM[TOO[RICH[{BANK 1)

CIRCUIT[DESCRIPTION
The[fuelfrim[is[telated[lo[ihe[feedback[¢ompensation[yalue,[hot[{o[ihe[basiclihjection[fime.[The[fuelfrim[in-
cludes[ihe[$hort-term[fuel@rim[andihelong—-term[iuel[drim.
The[$hort-termuel@rim[is[ihe[$hort-term[fuel[¢ompensation[iised[{o[inaintain[ihe[air-fuel[fatio[at[its[ideal
theoretical[Value.[The[$ignal[ifrom3he[heated[dxygen[$ensor[indicates[Whether[he[&ir-fuellfatio[is[tich[br
lean[¢ompared[fo[ihelidealiheoretical[Value,[Iriggering[&[teduction[in[iheuel [ Yolume[ifihe[dir-fuel[fatiolis

rich,[and[&an[increase(in[fhe[fuel[Yolumelif[it[is[lean.
Thelong-term[ueldrim[ishe[bverallFuel[tompensation[in[brderlo[balance[Ihe[$hort-termJuelirimfor[a
continual[deviation[from[he[¢entral[Value[by[individual[éngine[differences,[dperating[énvironment[@nd[age
deterioration.

Iffboth[ihe$hort—term[{uelfrim@ndihe[long-termfuelIrim[arelean[drtich[beyond[@[$tandard[level,[it[is[de-
tected[@s[@[malfunction[inhe[HFI$ystem.[The[ECM[llluminates[iheMILAnd[ihe[PTC[is[$et.

DTC[No. DTC[Detection[Condition Trouble[Area

*Airfinduction[$ystem
eInjector[blockage

e Mass[air[flow[ineter

e Engine[¢oolant[iemperature[$ensor
e Fuel[pressure

« Gas[leakage[in[éxhaust[$ystem

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

* PCV[Valve[and[hose
*PCV[hose[¢onnection

«lInjector[leakage[orblockage

e Mass[air[flow[ineter

e Engine[¢oolant[iemperature[$ensor
«Ignition[$ystem

eFuel[pressure
*Gas[leakage[in[éxhaust[$ystem
*Open[or{$hort{in[A/F[$ensor[{sensor 1)[¢ircuit
A/F[$ensor[{sensor 1)

* A/F[$ensor[heater

*A/F[$ensor[heater[ielay

When[air-fuellfatiofieedback(is[$table[afterfvarming[up[éngine,
P0171/25 fuelfirim[is[¢onsiderably[in[¢rror[dn[lean($ide
(2[rip[dletection[logic)

When[air-fuellfatiofieedback(is[§table[@fterivarming[up[éngine,
P0172/26 fuelfrim[is[¢onsiderably[in[¢rror[dn[fich[$ide
(2[¥rip[dletection(logic)

HINT:

o1  When[DTC[P0171/25[is[$et,[the[actual[fir-fuel[tatio[is[lean.[When[DTC[P0172/26[is[$et,[Ihe[actual
air-fuel ratio is rich.

. If the vehicle runs out of fuel, the air-fuel ratio is lean and DTC P0171/25 may be set. The MIL then
illuminates.

. If the total of the short—term fuel trim value and long-term fuel trim value is within + 20 %, the system
is functioning normally.

WIRING DIAGRAM
Refer[fo[PTCIP2195[dn[page[05-182.
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DIAGNOSTICS - SFI SYSTEM (1AZ-FE)

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)
()
3)
(4)

(%)
(6)

Connect the intelligent tester Il to the DLCS.

Start the engine and turn the intelligent tester 11 ON.

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

On the intelligent tester II, select the following menu items: Powertrain / Engine and ECT / Active
Test / A/F Control.

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

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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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

Injection volume

+25 % * _____
-12.5%

Injection volume

+25 % + _____
-12.5%

Case 1 | Output voltage Output voltage -
More than 3.35 V —\_,—\_ More than 0.55 V _/—\_/—
Less than 3.0 V OK Less than 0.4V OK
Injection volume Injection volume
+25 % * __________ +25 % *
-125% _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 _/ Sk
no reaction Less than 0.4V
Injection volume Injection volume
+25 % * __________ +25 % *
-125% -125% 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 B YT no reaction NG
Injection volume Injection volume .
+95 9% * +25 % * Extremely rich or lean actual
1259 V— L 1259 T — L 7° air-fuel ratio
Case 4 | Qutput 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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1[]

CHECK[AIR(INDUCTION[SYSTEM

(@0 Check[for[VacuumTeaks[in[ihe[@ir[induction[$ystem.
OK:[No[yacuum[leak.

NG[>

REPAIR[DR[REPLACEAIRINDUCTIONSYSTEM

2[]

CHECK[CONNECTION[OF[PCV[HOSE

OK:[The[PCV[hose[is[connected[¢orrectly,[andthe[PCV[hose[is[hot[¢lamaged.

NG[>

REPAIR[DR[REPLACE[PCV[HOSE

30

INSPECT[FUEL[INJECTOR[ASSY (INJECTION[AND[VOLUME)[{See[page 11-B)

NG>

REPLACE FUEL INJECTOR ASSY
(See[page 11-11)

4

INSPECT MASS AIR FLOW METER

RESISTANCE[KR

Air

—_

T T T T 11777

0.5
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0.1
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=
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1 1 J
60 80 100

[0
(-4)0 (32)[1(68)[1104)[1140)(176) (212)
TEMPERATURE°GC(°F)

A60548

(@)
(b)

Remove the mass air flow meter.
Inspect output voltage.

(1)
()
(3)

Apply the battery voltage across terminals +B and
E2G.

Connect the positive (+) tester probe to terminal
VG, and negative (-) tester probe to terminal E2G.
Blow air into the mass air flow meter, and check that
the voltage fluctuates.

Inspect the resistance.

(1)

Measure the resistance between the terminals of
the intake air temperature sensor.

Standard:
Tester Connection Specified Condition
THA (4) - E2 (5) 13.6t0 18.4 kQ at -20°C (-4°F)
THA (4) - E2 (5) 2.21 t0 2.69 kQ at 20°C (68°F)
THA (4) - E2 (5) 0.49 to 0.67 kQ at 60°C (140°F)

AVENSIS[VERSO/PICNIC[Bupplement[] (RM1032E)
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NG[]>| REPLACE[MASS[AIR[FLOW[METER

50 | INSPECT[ENGINE[COOLANT[TEMPERATURE[SENSOR(RESISTANCE)

10

Resistance[kQ

0.5
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0.1

S01196
S01699

30r
20r

—_ N W
T T
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(-4)0 (32)[1(68)[1104)[(140)[176) (212)

Temperature[TC (°E) A81700

(@0 Remove[ihe[éngine[¢oolantfemperature[$ensor.
(b)J Measurefihe[fesistance[between[ihe[ferminals[¢fihe[én-
gine[¢oolantfemperature[$ensor.

Standard:
Tester[Connection Specified[Condition
1-2 2.32[1o[2.59[KER[@t[20° C[{68°F)
1-2 0.310[Ho[M.326[kR[at[B0°C (176°F)
NOTICE:

When[¢heckingthe[éngine[¢oolant[temperature[$ensor[in
water,[be[¢arefullnotio@llowwaterfo/¢ontacttheferminals.

After[¢hecking,[¢dry[the[$ensor.

HINT:

Alternate[procedure:[Connectan[dhmmeter[lo[thelinstalled[én-
gine[¢oolantfemperature[$ensor{@nd[tead[ihe[tesistance.[Use
an[ihfraredihermometer{fo[ineasure[ihe[éngineflemperaturein
the[immediate[vicinity[dfihe[$ensor.[Compare[ihese[yalues[io
the[lesistance/temperature[graph.[Change[the[éngine[femper-
ature[{warm[Up[or[allow[fo[¢ool[dlown)[and[tepeat[ihe[fest.

NG REPLACE[ENGINE[COOLANT[TEMPERATURE
SENSOR

60

CHECK[FOR[SPARK[AND[IGNITION[{See[page 18-3)

OK:[The[$park[occurs.

NG[]>| REPAIR[PR[REPLACE

701 | CHECK[FUEL[PRESSURE[{See[page 11-F)

(@0 Check[ihe[fuelpressure[{high[orow[pressure).

AVENSIS[VERSO/PICNIC[Bupplement[] (RM1032E)
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DIAGNOSTICS - SFI SYSTEM (1AZ-FE)

CHECK FOR EXHAUST GAS LEAKAGE

OK: No gas leak.

LEAKAGE POINT

NG> REPAIR OR REPLACE EXHAUST GAS

READ VALUE OF INTELLIGENT TESTER II(OUTPUT VOLTAGE OF AIR FUEL
RATIO SENSOR)

Connect the intelligent tester Il to the DLC 3.

Start the engine and turn the intelligent tester 11 ON.

Warm up the A/F sensor with the engine at 2,500 rpm for approximately 90 seconds.

On the intelligent tester Il, select the following menu items: Powertrain / Engine and ECT / Data List.

Select the following monitor items: AFS B1 S1 and Engine Speed.

Monitor the A/F sensor voltage carefully.

Check the A/F sensor voltage under the following conditions.

(1)  Allow the engine to idle for 30 seconds.

(2) Run the engine at approximately 2,500 rpm (where the engine RPM is not suddenly changed).

(3) Raisethe engine speedto 4,000 rpm and quickly release the accelerator pedal so that the throttle
valve is fully closed.

Standard:

Condition (1) and (2)

The voltage changes in the vicinity of 3.3 V (0.66 V*) (between approximately 3.1 to 3.5 V) as

shown in the illustration on the next page.

Condition (3)

The voltage increases to 3.8 V (0.76 V*) or more during engine deceleration (when fuel is cut)

as shown in the illustration on the next page.

*: The voltage when not using intelligent tester Il.

AVENSIS VERSO/PICNIC Supplement (RM1032E)
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Normal Condition: Malfunction Condition:
(3) Approximately 4,000 rpm (8) Approximately 4,000 rpm
(2) Approximately 2,500 rpm (2) Approximately 2,500 rpm
/ / /
(1) Idle / (1) Idle (1) Idle (1) Idle
Engine i Engine /-E\
Revolution -—Z—J_l i : / Revolution | / i ; /
"Condition (3)” ! P
AJF 3.8Vor More\'r.i AJF .
Sensor /‘7- r S Sensor -
Voltage Ll Voltage L
/ Fuel Cut Fuel Cut
"Condition (1), ( “Condition (1), (2), (3)”
Change in the V|cm|ty of approximately 3.3 V When A/F sensor circuit is malfunctioning,

voltage output does not change

A72304

HINT:

Whenever the output voltage of the A/F sensor remains at approximately 3.3 V (0.660 V*) (see diagram
Malfunction Condition) under any condition as well as the above conditions, the A/F sensor may have
an open circuit. (This will happen also when the A/F sensor heater has an open circuit.)

Whenever the output voltage of the A/F sensor remains at a certain value of approximately 3.8 V (0.76
V*) or more, or 2.8 V (0.56 V*) or less (see diagram Malfunction Condition) under any condition as well
as the above conditions, the A/F sensor may have a short circuit.

The ECM will stop fuel injection (fuel cut) during engine deceleration. This will cause lean condition
and should result in a momentary increase in the A/F sensor voltage output.

The ECM must establish a closed throttle position learned value to perform fuel cut. If the battery termi-
nal was reconnected, the vehicle must be driven over 16 km (10 mph) to allow the ECM to learn the
closed throttle position.

When the vehicle is driven:

The output voltage of the A/F sensor may be below 2.8 V (0.76 V*) during fuel enrichment. For the
vehicle, this translates to a sudden increase in speed with the accelerator pedal fully depressed when
trying to overtake another vehicle. The A/F sensor is functioning normally.

The A/F sensor is a current output element, therefore the current is converted into voltage inside the
ECM. If measuring voltage at the connectors of the A/F sensor or ECM, you will obtain a constant volt-
age.

*: When not using the intelligent tester II.

OK> Go to step 17

[ Ne ]

AVENSIS VERSO/PICNIC Supplement (RM1032E)
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DIAGNOSTICS - SFI SYSTEM (1AZ-FE)

10

INSPECT AIR FUEL RATIO SENSOR(HEATER RESISTANCE)

Component Side:

(@) Disconnect the A4 A/F sensor connector.

+B HT (b) Measure the resistance between the terminals of the A/F
A/F Sensor sensor
Resistance:
Tester Connection Specified Condition
HT (1) - +B (2) 1.810 3.4 Q at 20°C (68°F)

() Reconnect the A/F sensor connector.

: AF+
Front View v2x7| ["NG >[REPLACE AIR FUEL RATIO SENSOR

INSPECT EFI RELAY

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

3 Standard:
e 5 Tester Connection Specified Condition
3-5 10 k2 or higher
* e 2 1 3_5 Below 1 Q
(Apply battery voltage to terminals 1 and 2)

45— | (¢) Reinstall the EFI relay.
eeo| [ NG >| REPLACE EFI RELAY

AVENSI

S VERSO/PICNIC Supplement (RM1032E)
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DIAGNOSTICS - SFI SYSTEM (1AZ-FE)
12 CHECK HARNESS AND CONNECTOR(A/F SENSOR - ECM)
Wire Harness Side: (@) Disconnect the A4 A/F sensor connector.
(b) Disconnect the E10 ECM connector.
A/F Sensor Connector () Check the resistance.
Standard (Check for open):
Tester Connection Specified Condition
HT (A4-1) - HA1A (E10-5) Below 1 Q
AF+ (A4-3) - A1A+ (E10-23) Below 1 Q
AF- (A4-4) - A1A- (E10-31) Below 1 Q
Front View AT6TS? Standard (Check for short):
Tester Connection Specified Condition
HT (A4-1) or HA1A (E10-5) - Body ground 10 kQ or higher
— —— AF+ (A4-3) or A1A+ (E10-23) - Body ground 10 kQ or higher
%‘ @ ’ {#‘#‘#} AF- (A4-4) or A1A- (E10-31) - Body ground 10 kQ or higher
(NS RRERY AL LL L) (d) Reconnect the A/F sensor connector.
— W (e) Reconnect the ECM connector.
E—N N\
HA1A tHH R
Al1A+
y ECM Connector ATA- AS5005

Reference:
EFI Relay A/F Sensor ECM

From oo |Heater) HA1A

Battery EFI Fuse
A1A+ Epiniph

L] Duty
A1A Control
MREL
P B62793

REPAIR OR REPLACE
CONNECTOR

NG>

HARNESS OR

13

REPLACE AIR FUEL RATIO SENSOR

AVENSIS VERSO/PICNIC Supplement (RM1032E)
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14[] | PERFORM[CONFIRMATION[DRIVING[PATTERN

Vehicle[$peed

600o 1ROCKMM| (@
(38[{o[T5[Inph)

: (e)
Idling -r----[———
Ignition[Bwitch[DFF

2[Minutes 3[oB[Mminutes
|‘—’i< oSt - Time

(@),[{b).lc)

A79199

0 Connectfihelintelligentester[li{oiheDLC3.
0 Turn[hefignition[$witch@o[ON[&nd{urn[ihe[intelligentfester[I[ON.
(c)d Clear[ihe[PTC(s)Usingdhelintelligentester[li[{see[page[05-20).
0 Switchfhe[ECM[From[hormal[inode[fo[¢heck[inode[using[ihe(intelligentfester[li[{see[page[05-22).
0 Start[ihe[énginefand[warm[itfup[Wwith[&llihe[&ccessories[$witched[DFF.
()0 Drive[ihe[Yehicle[@t[®0{o 1200km/h[{38Ao[Y50mph)[and[@téngine[$peed[®f 1,400[io[B,200[tpm[For[B
to[B[Mminutes.
HINT:
Iffa[malfunction[éxists,[TheMILWille[llluminated[during[$tep[{(f).
NOTICE:
Iffhe[¢onditions[inthis[test[are[hot[$trictly[followed,[ho[inalfunction[will[be[¢detected.[lf[lyou[¢lo[hot
have[lhe[intelligent[tester[ll,[turntheignition[$witch[1o[DFF[after[performing[$teps[{e)[and[{f),[then
perform[$tep([{f)[again.

15[ | CHECKIFPTC[OUTPUT[RECURS(DTC[P0171/25[AND/OR[P0172/26)

(@0 Connectlihelintelligentesteri[io[ihe[PLCS.
(b)O Turn@helignition$witchfo[ON[@nd[{urn[ihefintelligentester{lIfON.
() Selectihe[following[inenufitems:[Powertrain[IEngine[and[ECT[IDTC.
(d) ReadDTCs.
Result:
Display (DTC Output) Proceed To
No output A
P0171/25 and/or P0172/26 B

FORM CONFIRMATION DRIVING PATTERN
(Refer to step 14)

B|]> REPLACE[JECM[|(See[Jpage 10-30)JAND[JPER-

La ]

AVENSIS[VERSO/PICNIC[Bupplement[] (RM1032E)
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16[] | CONFIRMFVEHICLE[HAS[RUN[OUT[OF[FUEL[N[PAST

YES

NO%

CHECK[FOR[INTERMITTENT[PROBLEMS

(See[page[05-9)

DTCS ARE CAUSED BY RUNNING OUT OF FUEL (DTCS P0171/25 AND/OR P0172/26)

17 | PERFORM CONFIRMATION DRIVING PATTERN

HINT:

Clear all DTCs prior to performing the confirmation driving pattern (refer to step 14).

18 | CHECKIF DTC OUTPUT RECURS(DTC P0171/25 AND/OR P0172/26)

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

(b)  Turn the ignition switch to ON and turn the intelligent tester || ON.
Select the following menu items: Powertrain / Engine and ECT / DTC.

)
(d) ReadDTCs.
Result:

Display (DTC Output)

Proceed To

P0171/25 and/or P0172/26

A

No output

B

La ]

B >

Go to step 22

19 | REPLACE AIR FUEL RATIO SENSOR

20 |(PERFORM CONFIRMATION DRIVING PATTERN

HINT:

Clear all DTCs prior to performing the confirmation driving pattern (refer to step 14).

AVENSIS[VERSO/PICNIC[Bupplement[] (RM1032E)
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21[] [ CHECK[IF[PTC[OUTPUT[RECURS(DTC[P0171/25[AND/OR[P0172/26)

(@0 Connectlihelintelligentesteri[io[ihe[PLCS.
(b)O Turn@helignition$witchfo[ON[&nd[urn[ihefintelligentester{lIfON.
() Selectihe[following[inenufitems:[Powertrain[IEngine[and[ECT[IDTC.
(d)0 Read[DTCs.
Result:
Display[{DTC[Dutput) Proceed[To
No[dutput A
P0171/25[&nd/or{P0172/26 B

FORM[CONFIRMATION[DRIVING[PATTERN

B[] REPLACE[ECM[|(See[Jpage 10-30)[JAND[PER-
(Refer[to[$tep 14)

La ]

22[] [ CONFIRMOF[YEHICLE[HAS[RUNOUT[OF[FUEL[IN[PAST

NO CHECKFOR[INTERMITTENT[PROBLEMS
(See[page[05-9)

YES

DTCS ARE CAUSED BY RUNNING OUT OF FUEL (DTCS P0171/25 AND/OR P0172/26)
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