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054QF-01

PRE-CHECK
1.[] DIAGNOSIS[BYSTEM
(@ Description[for[Euro-OBD

1 When[fBubleshootimg[JEurg-OBD[\vEhicles,[the
only[dlifference[from[ihe[Uisualfroubleshooting[pro-
cedure(is[ihat[you[tonnect[ihe[Vehicle[{o[the[DBD
scan[1ool[tomplying[Wwith(JSO 15031 - pbr[hand-
held[iester,[and[tead[bff(arious[data[butput[from
the[yehicle’s[ECM.

1 Eurg-OBD[Tggulatidns[Ygquirg[that[tAe[vEhicle’s
on-boarg[cpmputBrJights lup[tAe[ICheck[Engine
Warning[JLight[J(Malfunction[Jindicator[lLamp)/CHK
ENG[MIL)®ndhelinstrument[panelivhen[ihe[¢om-
puter[detects[a[malfunction[in[fhe[&mission[¢ontrol
systgm/gdomponentg[ por{in[tAejpowertfRinTontrol
components[which[Rffect[vehicle[Emissions,[pr[a
malfunction[in[thelcomputer.[Jn[laddition[fo[ICHK
ENGMIL)Oighting[up[vhen[B[malfunction[Js[He-
tected,[fthe[Japplicable[IDiagnostic[]Trouble[JCodes
(DTCs)[prescribed®yISO15031-B@re[tecorded[in
the[ECM[memory[{See[page[05-1B)[]

If the malfunction code is not detected in 3 consecutive trips,
CHKENG (MIL) goes off automatically but the DTCs remain re-
corded in the ECM memory.

«  To check the DTCs, connect the OBD scan tool or
hand-held tester to the Data Link Connector 3
(DLC3) on the vehicle. The OBD scan tool or hand-
held tester also enables you to erase the DTCs and
check freezed frame data and various forms of en-
gine data (For operating instructions, see the OBD
scan tool’s instruction book.).

. DTCs include ISO controlled codes and manufac-
turer controlled codes. ISO controlled codes must
be set as prescribed by the ISO, while manufacturer
controlled codes can be set freely by the manufac-
turer within the prescribed limits (See DTC chart on

page[05-1B)(]
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The diagnosis system operates in normal mode
during normal vehicle use. It also has a check mode
for technicians to simulate malfunction symptoms
and troubleshoot. Most DTCs use 2 trip detection
logic* to prevent erroneous detection, and ensure
thorough malfunction detection. By switching the
ECM to check mode when troubleshooting, the
technician can cause the CHK ENG (MIL) to light up
for a malfunction that is only detected once or mo-
mentarily (Hand-held tester only) (See step 2).

*2 trip detection logic:

When a malfunction is first detected, the malfunc-
tion code is temporarily stored in the ECM memory
(1st trip). If the same malfunction is detected again
during the second drive test, this second detection
causes the CHK ENG (MIL) to light up (2nd trip)
(However, the ignition switch must be turned OFF
between the 1st trip and the 2nd trip.).

Freeze frame data:

Freeze frame data records the engine condition
when a misfire (DTCs P0300 - P0304) or fuel trim
malfunction (DTCs P0171, P0172, P0174 and
P0175) or other malfunction (first malfunction only),
is detected.

Because freeze frame data records the engine
conditions (fuel system, calculated load, engine
coolant temperature, fuel trim, engine speed, ve-
hicle speed, etc.) when the malfunction is detected.
When troubleshooting, it is useful to determine
whether the vehicle was running or stopped, the en-
gine was warmed up or not, the air-fuel ratio was
lean or rich, etc. at the time of the malfunction.

Priorities for troubleshooting. If troubleshooting priorities for
multiple DTCs are given in the applicable DTC chart, these
should be followed.
If no instructions are given, troubleshoot DTCs according to the
following priorities.

(1)
()
(3)

DTCs other than fuel trim malfunction (DTCs P0171
and P0172) and misfire (DTCs P0300 - P0304).
Fuel trim malfunction (DTCs P0171, P0172, P0174
and P0175).

Misfire (DTCs P0300 - P0304).
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(b)O Description[forfM-OBD

1 When[froubleshoot[[Multiplex[JOBD[J(M-OBD)[ve-
hicles,[the[bnly[Hifference[fromthe[isualirouble-
shooting[procedure[is[ihat[you[tonnect[ihe[Vehicle
to[the[hand-held[iester,[and[fead[bff[Various[fata
output[from[ihe[yehicle’s[[ECM.

o] The[lvghicle’s[Jon-boargdt@gmputgrindicatgs[ihe
check[engine[light JCHKENG)[bn[the[dnstrument
panel[when[ihe[tomputer[fetects[@[nalfunction[in
the[¢omputer(itself[dr[in[drive[$ystem[¢omponents.
In[addition[Ro[&n[indication[dTthe[CHKENG[when
afinalfunction(is[detected,[the[applicable[@iagnostic
Trouble Codes (DTCs) are recorded in the ECM
memory[{See[page[05-1B).[When[ihe[inalfunction
does not reoccur, the CHK ENG is indicated until the
ignition switch is turned off, and then the CHK ENG
is not indicated when the ignition switch is turned on
but the DTCs remain recorded in the ECU memory.

. To check the DTCs, connect the hand-held tester
to Data Link Connector 3 (DLC3) on the vehicle or
read the DTC which is indicated on the multi in-
formation display when TC and CG terminals on the
DLC3 are connected. The hand-held tester also
enables you to erase the DTCs and check freezed
frame data and various forms of engine data. (For
operating instructions, see the instruction book.)

»  The diagnosis system operates in the normal mode
during normal vehicle use. It also has a check (test)
mode for technicians to simulate malfunction symp-
toms and troubleshoot. Most DTCs use 2 trip detec-
tion logic* to prevent erroneous detection, and en-
sure thorough malfunction detection. By switching
the ECM to the check (test) mode using hand-held
tester when troubleshooting, the technician can
cause the CHK ENG on the light up for a malfunc-
tion that is only detected once or momentarily
(Hand-held tester only) (See step 2).

e *2trip detection logic
When a logic malfunction is fist detected, the mal-
function is temporally stored in the ECM memory. If
the same malfunction is detected again during the
second drive test, this second detection cases the
CHK ENG to light up.

The 2 trip repeats the same mode for 2 times (How-
ever, the ignition switch must be turned OFF be-
tween the 1st trip and 2nd trip).

AVENSIS[VERSO/PICNIC[REPAIRIMANUAL
(RM8B4E)
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. Freeze frame data:

Freeze frame data records the engine condition
when malfunction is detected.

Because freeze frame data records the engine
conditions (fuel system, calculator load, water tem-
perature, fuel trim, engine speed, vehicle speed,
etc.) when the malfunction is detected. When trou-
bleshooting, it is useful for determining whether the
vehicle was running or stopped, the engine was
warmed up or not, the air-fuel ratio was lean or rich,
etc. at the time of the malfunction.

() Check the DLCS.
The vehicle’s ECM uses the 1ISO 9141-2 (Euro-
OBD)/ISO 14230 (M-OBD) communication protocol. The

3511i2|3|4§5| 6 7|8§|D

terminal arrangement of DLC3 complies with ISO

hGE 15031-3 and matches the ISO 9141-2/ISO 14230 for-

lghdﬁhﬁslm%

mat.
DLC3
A04550
Terminal No. Connection/Voltage or Resistance Condition
7 Bus @ Line/Pulse generation During transmission
4 Chassis Ground <= Body Ground/1 Q or less Always
16 Battery Positive <= Body Ground/9 - 14V Always
HINT:

If your display shows UNABLE TO CONNECT TO VEHICLE
when you have connected the cable of the hand-held tester to
the DLCS, turned the ignition switch ON and operated the scan
tool, there is a problem on the vehicle side or tool side.

If communication is normal when the tool is connected to anoth-
er vehicle, inspect the DLC3 on the original vehicle.

If communication is still not possible when the tool is connected
to another vehicle, the problem is probably in the tool itself, so
consult the Service Department listed in the tool’s instruction
manual.

AVENSIS VERSO/PICNIC REPAIR MANUAL

(RM8B4E)



DIAGNOSTICS[] - EFI[BYSTEM[{1AZ-FE)

05-11

2.[] INSPECT[PIAGNOSIS[{NormalMode)
(@O Check[ihe[DTC[usinghand-held[iester.

NOTICE:

F12547

TC

16/15|14({13(12/11{10| 9

A04438

0.25sec.

ON[] ON[JON[ ON

OFF[OFF[OFF

0.25sec.

A58672
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Hand-held[iester[only:
When[the[diagnosis[system[is[switched[from[the[hormal
mode[to[the[theck[imode,[it[erases[all[DTCs[and[freezed
frame[data[fecorded[infhe[hormalmode.$obefore[switch-
ing[inodes,always[¢heckihe[DTCs[@ndfreezedframe[data,
and[hotethem[¢down.

MO
@0
3)0
(4)0

The[CHKENGMIL)[Fomes[bn[Wwhen[the[ignition
switch[is[furned[DN[&nd[3he[éngine[iis[hot[funning.
Prepare[ihe[hand-held[gester.
Connectfihe[hand-held[fester[lo[ihe[[PLCS.
Turnthelignition[gwitch[DN[@&nd[pushfthelhand-held
testerinain[$witch[ON.
Use[the[hand-held[lester[io[theck[the[PTCs[and
freezed[frame[data,[mote[them[down[{For[dperating
instructions, see the hand-held tester instruction
book.).
See[page[T1-BHo[¢onfirm[ihe[details[dfihe

DTCs.

Check the DTC when not using hand-held tester (M-
OBD).

(1)
@)

Turn the ignition switch ON.
Using SST, connect terminals 13 (TC) and 4 (CG)
of the DLCS.

SST 09843-18040

(3)

Read the DTC from the CHK ENG (MIL).
As an example, the blinking patterns for codes, nor-
mal, 12 and 31 are as shown in the illustration.



05-12

DIAGNOSTICS[] - EFI[BYSTEM[{1AZ-FE)

0.5[3ec. 1.5[3$ec.
4.5[3ec. _ il.SBec;
2.5

ON sec.

- OFF
0.5[3ec. Repea-t
One[Cycle
Start

BR3589
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(4)0 Check[Ihe[details[dflihe[malfunction[lisingthe[DTC
chartdn[page[05—18[]
(5)0 After[¢ompletingfthe[dheck,[disconnectferminals 13
(TC)[@And[3{CG)Andurn[offihedisplay.
HINT:
In[ihe[event[df[R[or[nore[malfunction[¢ords,[Ihe[indication[Will
beginfrom[ihe[$mallerfhumbered[¢ord[@nd[¢ontinue[in[érder[io
theflarger.
6)0 PushihefunctionKeydfthe[steering[gwitchuntilEFI
willlbe[dlisplayed[dn[ihe[instrument[panel.
(7)0 Readdhe[DTC[onIhelinstrument[panel.
HINT:
IfTaR[CHKENGMIL)[s[hot[indicated,[theck[Ihe[PLC3[Eircuit
(See[page[05-132).
NOTICE:

When simulating symptoms with a hand-held tester
to check the DTCs, use the normal mode. For code on
the DTC chart subject to "2 trip detection logic”, per-
form the following either action.

e Turn the ignition switch OFF after the symptom is
simulated[the[first[time.[Then[tepeatthesimulation
process again. When the problem has been simulated
twice, the CHK ENG (MIL) is indicated on the instru-
ment panel and the DTCs are recorded in the engine
ECU.

e  Check the 1st trip DTC using Mode 7 for ISO 15031
(Continuous Test Results of Euro-OBD function in
hand-held tester).

() Clearthe DTC.
The DTCs and frozen frame data will be erased by either
actions.
(1)  Operating the hand-held tester to erase the codes.
(See the hand-held tester’s instruction book for op-
erating instructions.)
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Flashing
ON

OFF L

0.13 Second

FI3605
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(2) Disconnecting the battery terminals or EFI1 fuse.
NOTICE:
If the hand-held tester switches the ECM from the normal
mode to the check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during the check
mode, the DTCs and frozen frame data will be erased.
3. INSPECT DIAGNOSIS (Check (Test) Mode)
HINT:
Hand-held tester only:
Compared to the normal mode, the check mode has an in-
creased sensitivity to detect malfunctions.
Furthermore, the same diagnostic items which are detected in
the normal mode can also be detected in the check (test) mode.
(@ Check the DTC.
(1) Initial conditions
. Battery voltage 11 V or more
«  Throttle valve fully closed
e  Transmission in P or N position
«  A/C switched OFF

(2)  Turn the ignition switch OFF.

(3) Prepare the hand-held tester.

(4) Connect the hand-held tester to the DLCS.

(5)  Turnthe ignition switch ON and push the hand-held

tester main switch ON.

(6) Switch the hand-held tester from the normal mode
to the check (test) mode.
(7)  Check if the CHK ENG (MIL) blinks.
NOTICE:
If the hand-held tester switches the engine ECU from the
normal mode to the check mode or vice-versa, or if the
ignition switch is turned from ON to ACC or OFF during the
check mode, the DTCs and freezed frame data will be
erased.
(8) Start the engine.
(9) Simulate the conditions of the malfunction de-
scribed by the customer.
NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.
(10) After simulating the malfunction conditions, use the
hand-held tester diagnosis selector to check the
DTCs and freezed frame data, etc.
HINT:
Take care not to turn the ignition switch OFF. Turning the ignition
switch OFF switches the diagnosis system from the check (test)
mode to the normal mode. so all DTCs, etc. are erased.
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(11017 After[¢hecking[ihe[DTC,[Iinspect[ihe[applicable[¢ir-
cuit.

(b)0 ECM[EerminalNalues[ineasurementusingBreak—out—box
and[hand-held[fester
(1)0 Hook[uphe[break—out-box[dnd[hand-held[iester
to[ihe[yehicle.
(20 ReadiheECM[input/outputValues[by[followingihe
prompts[bn[ihe[lester($creen.

Vehicle
Harness

Interface[Box[]

HINT:
1 Hand-held[fester[has[@[ISnapshot’[function.
Toyota[Break-out-Box AS8673 This[tecords[ihe[ineasured[yalues[and[is[¢ffective[in[ihe
diagnosis[of[intermittent[problems.
(] Please[teferiothe[hand-held[iester/break—out-box[dp-

erator[$[mnanualfor[urther[¢letails.

4.[] FAIL-SAFE[CHART
Iffany[ofihe[following[¢odes[is[tecorded,Ihe[ECM[énters{ail-safe[inode.

DTC[No. Fail-Safe[@peration Fail-Safe[[Deactivation[Conditions

P0100/31 Ignition[iming[is{ixedt% [BTDC Returned[fo[hormal[¢ondition

P0O11Q/24 Intakef&irflemperature[is[ixed[@t20° CI{68° F] Returned[io[hormal[¢ondition

PO118/22 Water[femperature[is[iixed[&t[B0°C (176°F) Returned(io[hormal[¢ondition
The[following[¢ondition[inust[be[tepeated[at[least[2[{imes

P0120/41 VTA[Is[ixed[@t[®° consecutively[When[¢losed[ihrottle[position[$witch[is[DFF:
VTA 2[0.1[Y[and =[0.95[V

P0141/21

P0161/29 The[heater(¢ircuit[in[Which[@n[@bnormality[is[¢letected[is Ignitionwitch[DFF

nition[$witc

P1135/21 turned[®ff 9

P1185/28

P0325/52 Max.[diming[tetardation Ignition[$witch[DFF

P1300/14

P1305/15 Fuell¢ut Returned[fo[hormal[¢ondition

P1310/14 uell¢u eturnedffo[hormal[¢onditio

P1315/14

It[¢ut[électrically[ihe[Gircuit[in(Which[@n[&bnormalit e-
P1656/39 teljzte([je yinele (i [ Vs Returned[o[hormal[¢ondition

5] CHECK[FOR[INTERMITTENT[PROBLEMS

HINT:
Hand-held

fester[only:

Byputtingithe[Nehicle’s[ECM[ih[he[¢heck{test)[mode, 1[frip[detection[lpgicis[possiblefihsteaddf2Frip[detec-
tion[lbgicland[$ensitivity[fo[detect[dpen[¢ircuits(is[increased. [T his[inakes|it[@asier[fo[detect[intermittentprob-

lems.

Clear the DTCs (See step 2).

Set the check (Test) mode (See step 3).
Perform[@[$imulation[iest[{See[page[01-E20).

Check@he[¢onnector[@and[ierminal[{See[page[01-30).

Handle[fhe[¢onnector[{See[page[@1-30).

AVENSIS[VERSO/PICNIC[REPAIRIMANUAL
(RM864E)
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6. ENGINE OPERATING CONDITION

NOTICE:

The values given below for "Normal Condition” are representative values, so a vehicle may still be
normal even if the measured values are a little different from those listed here. So do not decide

EFI SYSTEM (1AZ-FE)

whether a part is faulty or not solely according to the ”"Normal Condition” here.

Hand-held tester display

Measurement Item

Normal Condition*1

Fuel System Bank 1

FUEL SYS #1 OPEN: Air-fuel ratio feedback stopped Idling after warming up: CLOSED
CLOSED: Air-fuel ratio feedback operating
Calculator Load:
. . , Idling: 3.3 - 26.7 %
CALC LOAD F)urrent .|ntake air volume as a proportion of max. Racing without load (2,500rpm): 12.0 — 14.7 %
intake air volume
COOLANT TEMP/WATER TEMP. Water Temp. Sensor Value After warming up: 80 - 95°C (176 - 203°F)
SHORT FT #1 Short-term Fuel Trim Bank 1 0 + 20%
LONG FT #1 Long-term Fuel Trim Bank 1 0 + 20%
Idling: M/T 0.54 - 4.33 gm/sec.
. A/T 0.58 - 4.67 gm/sec.
MAF/AFM Air Flow Rate Through Mass Flow Meter Racing without load (2,500 rpm):
3.33 -9.17 gm/sec.
. Idling: M/T 650 - 750 rpm
ENGINE SPD Engine Speed AT 550 — 750 rpm
VEHICLE SPD Vehicle Speed Vehicle Stopped: 0 km/h (0 mph)
Ignition Advance: . o
IGN ADVANCE Ignition Timing of Cylinder No. 1 ldling: BTDC 5 - 15
INTAKE AIR Intake Air Temp. Sensor Value Equivalent to Ambient Temp.

THROTTLE POS

Voltage Output of Throttle Position Sensor
Calculated as a percentage:
0V —=0%, 5V—100%

Throttle Fully Closed: 6 - 16 %
Throttle Fully Open: 64 - 98 %

O2FT B1 St

Oxygen Sensor Fuel Trim Bank 1, Sensor 1
(Same as SHORT FT #1)

0+20%

MIL ON RUN DIST

Distance since activation of check engine warn-
ing light

When there is no DTC: 0 km/h (0 mph)

INJECTOR Fuel injection time for cylinder No.1 Idling: 1.92 - 3.37 ms
MISFIRE RPM Engine RPM for first misfire range Misfire 0: 0 rpm
MISFIRE LOAD Engine load for first misfire range Misfire 0: 0 g/r
STARTER SIG Starter Signal Cranking: ON

A/C SIG A/C Switch Signal A/C ON: ON
PNP SW Park/Neutral Position Switch Signal P or N position: ON
ELCTRCL LOAD SIG Electrical Load Signal Defogger switch ON: ON
CTP Closed Throttle Position Throttle fully closed: ON

STOP LIGHT SW

Stop Light Switch Signal

Stop light switch ON: ON

PS OIL PRESS SW

Power Steering Oil Pressure Switch Signal

Turn steering wheel: ON

Fuel Cut Idle: Fuel cut when throttle valve fully

tions

FCIDL closed, during deceleration Fuef cut operating: ON
FC TAU Fuel Cut TAU: Fuel cut during very light load Fuel cut operating: ON
CYL#1 - CYL#4 Abnormal revolution variation for each cylinder |0 %
IGNITION Total number of ignition for every 1,000 revolu- 0 - 400

INTAKE CTRL VSV

Intake Air Control Valve VSV Signal

VSV operating: ON

A/C CUT SIG A/C Cut Signal A/C S/W OFF: ON
FUEL PUMP Fuel Pump Signal Idling: ON
EVAP (PURGE) VSV EVAP VSV Signal VSV operating: ON

TOTAL FT B1

Total Fuel Trim Bank 1: Average value for fuel
trim system of bank 1

Idling: 0.5 - 1.4

AVENSIS VERSO/PICNIC REPAIR MANUAL

(RM8B4E)
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Oxygen[Bensor{lLean[Rich[Bank 1[$ensor 1:
O2[1RB1[H1 Responsefiime[for[dxygen[$ensor[outputio Idling[&fter[\Wvarming[lip:[D - 1,000[insec.
switch[from[lean(fo[tich
Oxygen[Bensor[Rich[l.ean[Bank 1[Hensor 1:
O2[RLB1[H1 Responseffime[or[dxygen[$ensor[dutputio Idling[&fter[Warming[Qip:[0 — 1,000[insec.
switch[from[tich[{o[lean
*1:0ffho[¢onditions[are[$pecifically$tatedor[TIdling”, [itfneansihe$hiftever[is[atIN[or[P[position,[ihe[A/C
switch[is[DFF[@nd[all[accessory[$witches[are[DFF.

2. Tonly

BASICINSPECTION

When[the[inalfunction[¢ode[is[mot[¢onfirmed[in[ihe[DTC[¢heck,[froubleshooting[$hould[be[¢arried[dut[in[ihe
order[or[all[possible[¢ircuits{o[be[tonsidered[as[ihe[¢tauses[dfihe[problems.[In[Jmany[¢ases,[by[¢arrying
outlthehasic[éngine[¢heck[$hown[ih{Theffollowingflow[¢hart,[The[lbcation[ausing[the[problem[¢anBefound
quickly[and[éfficiently.[Therefore,[Uising[df[ihis[¢heck[iis[@ssential[lin[éngine[froubleshooting.

1[0 | CHECK[BATTERY[VOLTAGE

NOTICE:
Carry[outRhis[¢heck[uinder[the[éngine[$toppage[¢ondition.

OK NG
Voltage 11V or more Less than 11V

NO> CHARGE OR REPLACE BATTERY

2 | CHECKIF ENGINE IS CRANKED

05-25

NG% PROCEED[TO[PROBLEM[TABLE[PN[PAGE

3 |CHECKIF ENGINE STARTS

NG >| GO TO STEP *

AVENSIS[VERSO/PICNIC[REPAIRIMANUAL
(RM864E)
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4[] | CHECKJ[AIR[FILER
(@0 Visually[¢heckIhat[ihe[@ir(filter[is[hot[éxcessively[dirty[dr
oily.
Outside HINT:

NOTICE:

Visually[¢heck[ihat[ihe[air[filter(is[hot[&éxcessively[dirty[dr[bily.

Ifhecessary,[¢leanthe(filtervithi¢ompressedir.[FirstHlow
from[inside[thoroughly,then[blow[from[outside[of[filter.

NG[>

REPAIR[OR[REPLACE

A58674

CHECKIIDLE[SPEED[(See[page 14-1)

NG%

PROCEED[TO[PROBLEMSYMPTOM[TABLE[ON
PAGE[05-25

60

CHECKIIGNITION[TIMING[{See[page 18-1)

PROCEED[TO[PAGE 18-1
AND[CONTINUE[TO[TROUBLESHOOT

Nady

PROCEED[TO[PROBLEM[SYMPTOM[TABLE
ON[PAGE[05-25

70

CHECK[FUEL[PRESSURE[{See[page 11-5)

PROCEED[TO[PAGE 11-5
AND[CONTINUE[TO[TROUBLESHOOT

Nady

8[] | CHECK[FOR[SPARK[{See[page 18-1)

NG%

PROCEEDI[TO[PAGE 18-1
AND[CONTINUE[TO[TROUBLESHOOT

PROCEED[TO[PROBLEM[SYMPTOMS[TABLE[ON[PAGE 14-1

AVENSIS[VERSO/PICNIC[REPAIRIMANUAL
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