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DTC P0171 | SYSTEM TOO LEAN (FUEL TRIM) (BANK 1)

DTC P0172 | SYSTEM TOO RICH (FUEL TRIM) (BANK 1)

DTC P0174 | SYSTEM TOO LEAN (BANK 2)

DTC P0175 | SYSTEM TOO RICH (BANK 2)

CIRCUIT DESCRIPTION

The fuel trim is related to the feedback compensation value, not to the basic injection time. The fuel trim in-
cludes the short-term fuel trim and the long-term fuel trim.

The short-term fuel trim is the short-term fuel compensation used to maintain the air-fuel ratio at stoichio-
metric air-fuel ratio. The signal from the Heated Oxygen Sensor (HO2S) indicates whether the air-fuel ratio
is RICH or LEAN compared to the stoichiometric air-fuel ratio. This variance triggers a reduction in the fuel
volume if the air-fuel ratio is RICH, and an increase in the fuel volume if it is LEAN.

The short-term fuel trim varies from the central value due to individual engine differences, wear over time
and changes in the operating environment. The long—term fuel trim, which controls overall fuel compensa-
tion, steadies long-term deviations of the short-term fuel trim from the central value.

If both the short—term fuel trim and the long-term fuel trim are LEAN or RICH beyond a certain value, it is
detected as a malfunction, the MIL is illuminated and a DTC is set.

DTC No. DTC Detection Condition Trouble Area

* Air induction system

e Injector blockage

*Mass Air Flow (MAF) Meter

* Engine Coolant Temperature (ECT) sensor
When air-fuel ratio feedback is stable after warming up engine, | ¢ Fuel pressure

fuel trim is considerably in error on LEAN side * Gas leakage in exhaust system
(2 trip detection logic) *HO2S (bank 1 sensor 1)
*HO2S heater (bank 1 sensor 1)
«EFI MAIN relay

*PCV valve and hose

*ECM

* Injector leak or blockage

* MAF meter

*ECT sensor

* Ignition system

e Fuel pressure

*Gas leakage in exhaust system
*HO2S (bank 2 sensor 1)
*HO2S heater (bank 2 sensor 1)
* EFI MAIN relay

«ECM

PO171
PO174

When air-fuel ratio feedback is stable after warming up engine,
fuel trim is considerably in error on RICH side
(2 trip detection logic)

PO172
P0175

HINT:

. When DTC P0171 or PO174 is recorded, the actual air-fuel ratio is on the LEAN side. When DTC
P0172 or PO175 is recorded, the actual air-fuel ratio is on the RICH side.

. If the vehicle runs out of fuel, the air-fuel ratio is LEAN and DTC P0171 or P0O174 may be recorded.
The MIL then turns on.

. If the total of the short-term fuel trim value and long-term fuel trim value is within the malfunction
threshold (ECT is more than 75°C (167°F)), the system is functioning normally.
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MONITOR[PESCRIPTION

Fuel
Compensation
Amount
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Malfunction[Threshold[¢f[LEAN
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Under[¢losed-loopfuell¢ontrol,[fuellinjectionf@mounts[ihat[deviate[Ffromhe[ECM’s[éstimated[fuelamount
willldause[@[¢hange(ihthe[long-term[fuelfrim[¢ompensationyalue.[This[lbng-term[fuelfrim[is[ddjusted[when
there[are[persistent[teviations[in[Ihe[$hort-termuelrim[yalues.[Andihe[deviation[From[A[$imulated[fuel
injection[@mount®y[ihe[ECM[&ffects[the[$moothed[fuelfrim[learningValue.[The[$moothed[fueldrimlearning
valuefis[the[¢ombination[@f[moothed[shortlermfuelfrim([{fuelfeedbacki¢ompensationyalue)@nd[gmoothed
long[Berm[fuelrim[{learningValue[oflthe[dir—fuellatio).[When[the[$moothed[fuelfrim[earningValue[éxceeds
the[DTC[hreshold,Ihe[ECM[interprets[ihis[as[aFault[in[ihe[Juel$ystem[@nd[$ets[&[DTC.

Example:

The[$moothed[fuelfrim[leaning[Yalue[is[@bove[40%[dr[below -35%.[The[ECM[interprets[ihis[as[@failure[in
the fuel system.

WIRING DIAGRAM
Refer[{o[PTC[IP0031[dn[page[05-54.
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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
NOTICE:
The HO2S (sensor 1) output has a few seconds of delay and the HO2S (sensor 2) output has a maxi-
mum of 20 seconds of delay.
If the vehicle is short of fuel, the air-fuel ratio becomes LEAN and the DTCs will be recorded.

Case HO2S Voltage (Sensor 1) HO2S Voltage (Sensor 2) Main Suspected Trouble Area
Injection Volume Injection Volume
+25 % * __________ +25 % * __________
-125% -125%
1 HO2S Voltage HO2S Voltage -
0.55V or more 0.5V or more _/—\_/—
Below 0.4 V _\—,_\—OK Below 0.4 V OK
Injection Volume Injection Volume
+25 % * __________ +25 % * __________
-125% -12.5%
2 HO2S (sensor 1)
HOZ2S Voltage '(‘)'(5)%/3 Voltage HO2S heater (sensor 1)
Almost . or more _/_\—/_
no reaction NG Below 0.4V OK
Injection Volume Injection Volume
+25 % * __________ +25 % * __________
3 -12.5% -12.5% HO2S (sensor 2)
HO2S Voltage HO2S Voltage HO2S heater (sensor 2)
0.55 V or more Almost
Below 0.4 V _\—,_\—OK no reaction NG
Injection Volume Injection Volume Iniect
125 % * 125 9% njector
1259 1T — L 125 9% * """"""" Fuel Pressure
' e Exhaust Gas Leak etc.
4 | HO2S Voltage HO2S Voltage ) o
Almost Almost (Air—Fuel ratio is extremely
no reaction NG no reaction NG Lean or RiCh)
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HINT:
Read[freezeframe[dataiising[ihehand-held[fester.[Freeze[frame[data[fecords[ihe[éngine[¢onditions[\when
a[alfunction[is[¢letected.[When[Iroubleshooting,[ireeze[frame[data[¢an[help[determinelifihe[Vehicle[\vas
running[ér{$topped,[ifiihe[éngine[Was[Warmed[Up[dr[hot,[ifihe(dir—fueldatioivas[lean[or[tich,[and[dbther[data
from[ihe[lime[ihe[malfunction[dccurred.

AlhighlHO2S[$ensor 1[Yoltage[](0.55[V[or[ore)[indicates[Rich[@ir[fuel[tatio.

Allow[HO2S[3$ensor 1[Voltage[](0.4[V[orIess)[indicates[l.ean[&ir[fuel[fatio.

100 | CHECK[OTHER[DPTC[OUTPUT

Display[{DTC[output) Proceed[o
P0171, P0O172,[P0174[0r[P0175 A
P0171, P0172,[IP0174[or[P0175[@nd[dtherPTCs B

B[|> GO[TO[RELEVANT[PTC[CHART
(See[page[05-36)

La ]

2[] | CHECK[CONNECTION[OFPCV[HOSE

OK:[PCV[hose[is[connected[¢orrectly[and[is[hot[¢lamaged.
NG@ REPAIR[ODR[REPLACE[PCV[HOSE

3] | CHECK[AIR[INDUCTIONSYSTEM[{See[page 13-3)

Check the air induction system for vacuum leaks.
NG> REPAIR OR REPLACE AIRINDUCTION SYSTEM
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4 PERFORM ACTIVE TEST
Perform the Active test "Control the injection volume A/F sensor” with Intelligent Tester Il and check the
HO2S status.
Standard:

The HO2S reacts in accordance with increase and decrease of injection +25 % volume — Rich
output: More than 0.55 V
-12.5 % — Lean output: Less than 0.4 V

malfunction

Related HO2S Status A/F Condition and Misfire Main Suspected Go to
DTCs B1S1 |B1S2 |B2S1 |B2S2 | HO2S Condition Trouble Area Step
N/A L/R | L/R L/R L/R | Normal None None N/A
. PCV hose

P0171 L L L L Actual A/F is Lean May Ocour | Air induction system
P0O174 at all cylinders Fuel pressure, MAF or ECT 5
P0O172 R R R R Actual A/F is Rich None Fuel pressure, MAF or
P0175 at all cylinders ECT
PO171 L| L |WR| LR AtCL“a' kA1/ Fis Lean Spark plug,

a an . g

e e

Actual A/F is Lean
PO174 L/R L/R L L at bank 2 exhaust gas leak
PO172 R | R |LR| LR Atcz)“a' kA1/ Fis Rich

at ban N _

None tSpark ﬁ)lgg,tlgn|t|on sys- | 19
is Ri em or Injector

PO175 LR LR R R Actual A/F is Rich J

at bank 2
P0O171 L R L/R L/R HO2S (b.ank 1 sensor 1) None HO2S (bank 1 sensor 1)

malfunction
P0O174 R R L R HO2S (bank 2 sensor 1) N HO2S (bank 2 1

0 L/ L/ malfunction one (bank 2 sensor 1)
11

P0172 R L LR | LR | HO2S (bank 1 sensor 1) | \one HO2S (bank 1 sensor 1)

malfunction

HO2S (bank 2 1
Poi7zs | LR | LR | R | L |HO2S(bank2sensorl) | o HO2S (bank 2 sensor 1)

L: During the Active Test, the HO2S voltage almost always indicates 0.4 V or less (LEAN).
R: During the Active Test, the HO2S voltage almost always indicates 0.5 V or more (RICH).
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50 | READ[VYALUE[OF[HANDE[HELD[TESTER[{COOLANT[TEMP)

(@) Connectlihe(intelligentTester[i[io[ihe[PLC3.

(b)d Enterihe[following[inenus:[Enter/[Piagnosis/[ODBD-MOBD/[Power[irain/[Engine[@nd[ECT/[Data[List/
AllData/[CoolantTemp.

()0 Measure[ihe[CoolantTemp[when[he[éngine[is[¢old[@nd[Wwarmed[up.
Standard:
ECT[whenhe[éngine[is[¢old:[$ame[as[@ambientiemperature.
ECT[whenhe[éngine[is[warming-up:[75[10[95°C (167[10[203°F)

NG[]>| REPLACE[ECT[SENSOR

6[] | READYALUE[OFINTELLIGENT[TESTER[I[(MAF)

(@0 Enterihe[following[inenus:[Enter/[Piagnosis/[ODBD-MOBD/[Powerirain/[[Engine[@ndECT/[Data[List/
All[Pata/IMAF.
(b)Od Allow[ihe[éngine[fo[idle[uintilihe[lECTfeaches[T5°C (167°F).
() Measure[iheMAF[at[idle[fpm[&nd[B,000[fpm.
Standard:
MAFat(idle[xpm:[Bo[6[¢/s[(shift[position:[N[and[A/C:[DFF)
MAF[@t[3,000(fpm: 11[to[23[¢/s[(shift[position:[N[and[A/C:[DFF)

NG[]>| REPLACE[MAF[METER

7] | CHECK[FUEL[PRESSURE[(See[page 11-8)

NG[]>| REPAIR[R[REPLACE[FUEL[SYSTEM

8[] | CHECK[FOREXHAUST[GAS[IL.EAKAGE

NG REPAIR[OR[REPLACE[EXHAUSTSYSTEM
(See[page 15-1)

9] | CHECKIFORSPARKAND[IGNITION[{See[page 18-4)

HINT:

If the spark plugs or ignition system malfunction, engine misfires may occur. The misfire counter can be read
with the Intelligent Tester Il. Enter the following menus: Enter/ Diagnosis/ OBD-MOBD/ Power train/ Engine
and ECT/ Data List/ All Data/ Cylinder #1 (to #8) Misfire Rate.

NG> REPAIR OR REPLACE IGNITION SYSTEM
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10[]

INSPECT[FUELINJECTOR[ASSY[(See[page 11-8)

HINT:

If the injectors malfunction, engine misfire may occur. The misfire counter can be read with the Intelligent
Tester Il. Enter the following menus: Enter/ Diagnosis/ OBD-MOBD/ Power train/ Engine and ECT/ Data List/

All Data/

Cylinder #1 (to #8) Misfire Rate.

NG REPLACE FUEL INJECTOR ASSY
(See[page 11-1F)

11 INSPECT HEATED OXYGEN SENSOR (SENSOR 1)
HO2S (@ Disconnect the H9 or H10 HO2S connector.
HY (b) Measure the resistance between the terminals of the
Bank 1 HO2S.
Sensor 1 Standard:

Tester Connection Specified Condition

H10 H9-1 (HT) - H9-2 (+B) 5t0 10 Q at 20°C (68°F)
Bank(2 H9-1 (HT) - H9-4 (E1) 10 kQ or higher
Sensor 1 E1[] H10-1 (HT) - H10-2 (+B) 5t0 10 Q at 20°C (68°F)
0 A7911B H10-1 (HT) - H10-4 (E1) 10 kQ or higher

NG> REPLACE HEATED OXYGEN SENSOR

12 | INSPECT EFI MAIN RELAY
(@) Remove the EFI MAIN relay from the engine room Relay
1 2 Block (R/B).
EE—
(b) Measure the resistance of the EFI MAIN relay.
3 5 ] [ 5 Standard:
— Tester Connection Specified Condition
2 1 3 3-5 10 k< or higher
IZ/ 3.5 Below 1 @
N (apply battery voltage to terminals 1 and 2)
B60778 NG> REPLACE EFI MAIN RELAY
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13 | CHECK WIRE HARNESS (FRONT HO2S - ECM)

Wire Harness Side

H9 Bank 1 Sensor 1
H10 Bank 2 Sensor 1

HT fil2)
OX 3[4
HO2S

(@ Disconnect the H9 and H10 HO2S connector.
(b) Disconnect the E4 and E5 ECM connectors.
() Measure the resistance between the wire harness side

connectors.
Standard:

Tester Connection

Specified Condition

A67392

A85232

H9-1 (HT) - E6-24 (HT1A) Below 1 Q
H9-3 (OX) - E6-30 (OX1A) Below 1 Q
H10-1 (HT) - E5-5 (HT2A) Below 1 Q
H10-3 (OX) - E5-28 (OX2A) Below 1 Q

H9-1 (HT) or E6-24 (HT1A) - Body ground

10 kQ or higher

H9-3 (OX) or E6-30 (OX1A) - Body ground

10 kQ or higher

H10-1 (HT) or E5-5 (HT2A) - Body ground

10 kQ or higher

H10-3 (OX) or E5-28 (OX2A) - Body ground

10 kQ or higher

E -<

REPAIR OR REPLACE
CONNECTOR

NG>

HARNESS AND

14 | REPLACE HEATED OXYGEN SENSOR
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15 PERFORM CONFIRMATION DRIVING PATTERN
Vehicle Speed
( peed) 3- 5= 3-5 3-5
(d) (d) (d)
sokmtph | [ [
(31 mph) Engine
Warm-up
: () (e) (€) (e)
Idling [ - - - A e A e R v
IG SW OFF I 2 2 L2 (minutes)
A92902
(@) Connect the Intelligent Tester Il to the DLCS.
(b)  Switch from normal mode to check mode.
() Warm up the engine until the Engine Coolant Temperature (ECT) reaches to 75°C (167°F).
(d) Drive the vehicle at 31 mph (50 km/h) or more for 3 to 5 minutes.
(e) Allow the engine to idle for 2 minutes.
()  Perform procedure (d) and (e) at least 3 times.
(g) Confirm that no DTC occurs.

[nexr ]




