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DISYA-01

PRE-CHECK
1.[] DIAGNOSISSYSTEM
()] Description

HINT:

This[éngine[has2[ECU[{or[l.H@&nd[RH[bank[tespectively.[DTC
is[$tored[infhe[memory[dfiéach[ECU[df tespective[banks.

o[}

o]

When[roubleshooting[Multiplex@BD[{M-OBD)ye-
hicles,[Ihe[bnly[difference[fromthe[Lsualjrouble-
shooting[procedure[is[that[yyou tonnect[io[the[Ve-
hicleffhe[hand-heldfester,[dand[fead[¢ff[Various[data
output[from[ihe[Vehicle’s[éngine[ECU.

The[yehicle’s[dn-board[¢omputer(indicatesihe[EFI
onhe[nulti-information[dlisplay[dn[Ihe[instrument
panel[when[ihe[tomputer[fetects[a[nalfunction(in
the[¢omputer(itself(dr[in[drive[$ystem[¢omponents.
In[addition[io[&n[indication[®fihe[EFI[\hen[@[mal-
functidn[js[Hetgctgd,1Ae[Bpplicable[Diagnosti¢
Trouble Codes (DTC) recorded in the engine ECU
memory[{See[page[DI-16).[When[Ihe[inalfunction
does not reoccur, the EFl is indicated until the igni-
tion switch is turned off, and then the EFl is not indi-
cated when the ignition switch is turned on but the
DTCs remain recorded in the engine ECU memory.

To check the DTCs, connect the hand-held tester
to Data Link Connector 3 (DLC3) on the vehicle or
read the diagnostic trouble code which is indicated
on the multi information display when TC and CG
terminals onthe DLC3 or Tc and E1 terminals on the
check connector are connected. The 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
instruction book.)



DI-5
DIAGNOSTICS - ENGINE

» The diagnosis system operates in 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 engine ECU to check (test) mode using hand-
held tester when troubleshooting, the technician
can cause the EFI on the multi-information display
for a malfunction that is only detected once or mo-
mentarily. (Hand-held tester only) (See step 2)

«  *2 trip detection logic: When a logic malfunction is
first detected, the malfunction is temporarily stored
in the engine ECU memory. If the same malfunction
is detected again during the second drive test, this
second detection causes the EFI on the multi in-
formation display to indicate. The 2 trip repeats the
same mode a 2nd time. (However, the |G switch
must be turned OFF between the 1st trip and 2nd
trip.)

. Freeze frame data:

Freeze frame data records the engine condition
when a 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 warmed
up or not, the air-fuel ratio lean or rich, etc. at the
time of the malfunction.

(b) Check the DLCS3.
al~1 o The vehicle’s engine ECU uses ISO 14230 for commu-
'1615114113112F|]1019‘ nication. The terminal arrangement of DLC3 complies
O s[5+ [3]2] with ISO 15031-3 and matches the ISO 14230 format.
u

Oy &

DLC3

N09214

1GZ-FE ENGINE (RM677E)
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1GZ-FE[ENGINE[] (RM677E)

Terminal[INo. Connection[[Voltage[dr[Resistance Condition
7 Bus @[Line[[Pulse[¢eneration During[fransmission
4 Chassis[Ground[}>[Body[Ground[] 1 Q[or[less Always
16 Battery[Positive[}>[Body[Ground[®F 14 V Always
HINT:

Iflyour[dlisplay[$hows[JUNABLE[TO[CONNECT[TO[VEHICLE”
when[you[thave[¢onnected[ihe[¢able[df[ihe[hand—held[@ester[to
DLCS3,[Rurned[thelignition[$witch[DN[&nd[bperated[the[hand-
held[ester,[herelis[@[problem[dn[ihe[Vehicle[$ide[dr[Hool[$ide.

1 Iff¢dommunication(is[mormal[\vhen[ihe[fool[is[¢onnected[fo
anotheryehicle,[inspect{PLC3[dn[iheldriginalyehicle.

o[1 If[éommunication[isstilllhot[possiblewhen[the[fool[is[¢on-
nected[fo[@nother[Vehicle,[Ihe[problemis[probably[in[ihe
tool[itself,[$o[¢onsulifthe[Service[ Department[listed[infthe
tool’s[instruction[inanual.

2.[] INSPECT[DPIAGNOSIS[{NormalMode)

(@O Check[ihe[DTC[usinghand-held[iester.

NOTICE:
Hand-held[1gstgr[only:[When[}Re[diagnosig[systEm[is
switched[from[hormal[mode[io[theck[mode,[it[erases[all
DTCs[and[ireezed[iframe[dlata[fecorded[in[hormal[mode.[$0
befgre[swifEhing[mddes,alwAys[theck[the[DTCs[aAnd
freezed[frame[¢lata,[and[hote[them[¢down.

(1O Preparefhe[hand-held[fester.

(20 Connectlihe[hand-heldester[fo[PLCS3.

(3)0 Turn[helignition[gwitch[ON[@nd[pushihehand-held
tester main switch ON.

(4) Use the hand-held tester to check the DTCs and
freezed frame data, note them down. (For operating
instructions, see the hand-held tester instruction
book.)

(5)0 See[page[PI-1({o[¢onfirm[ihe[details[dfihe[DTCs.
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(b)O Check[ihe[DTCWwhen[hot[Uisinghand-held[fester.

(1O Using[$ST,¢onnectbetweenfierminals 13[{TC)[&nd
4[{CG)[SfDLCS.

SST[] 09843 - 18040

(2)0 Turn[ignition[$witch[ON.

HINT:

Atfthisfime,[IDIAGNOSIS”[is[displayed@n[the[ulti-information
display.

(3)0 Push[ihe[FCROLLBwitch[and[IEFIIRIGHT [Wwilllbe
displayed[in[the[multi-information[display,@ndafter
about[B[$ec.,[Fhe[PTCsWilllbe[dlisplayed.

(4)0 Read[ihe[diagnostic[irouble[¢ode[dn[ihe
multi-information[display.

HINT:

1 IffA[diagnostic[irouble[tode(is[hot[indicated[][theck[3he
MPX[¢ircuit[{See[page[DI-20).

(1 Thefinulti-information[display[¢danfdaccommodate[uip[io 10
codesat@fime.[lf[more[than 10[¢odes[arelihput,[@n[aster-
isk[](*,[representing[Hisplay[bverflow[nark)follows[the
10th[¢ode.[Codes[bigger[ihan 11[Wwilllhotbe[displayed.
(5)0 Push[ihe[FCROLL[$witch{@nd[¢heckiheDTC[dfthe

"EFIILEFT”[in[Ahe[$ame[way.

(6)0 See[page[DI-1QHo[¢onfirm[Zhe[details[dfihe[DTCs.

NOTICE:
When simulating symptoms with out a hand-held tester to
check the DTCs, use normal mode. For code on the DTC
chart subject to ”2 trip detection logic”, turn the ignition
switch OFF after the symptom is simulated the first time.
Then repeat the simulation process again. When the prob-
lem has been simulated twice, the EFl is indicated on the
multi-information display and the DTCs are recorded in the
engine ECU.

() Checkthe DTC for ETCS
(1)  Using SST, connect between terminals 13(TC) and

4(CQG) of DLCa.

SST 09843-18040

(2)  Turn ignition switch ON.

HINT:

At this time, "/DIAGNOSIS” is displayed on the multi-information
display.
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(3)0 Push[ihe[BCROLL[$witch[fo[¢hange[ihe
multi-information[Hisplay[1o[TETCS[RIGHT”.[TThe
Displayingrder DTCs(willbeldisplayediaboutiBsec.[after.
*1 [EFIRIGHT (4)0 Read[ihe[diagnostic[frouble[¢ode[dnihe
%2 [ EFILEFT multi-information[dlisplay.
i (5)0 Check[ihe[IETCSLEFT [in[ihe[$ame[Way.
*1 [ ETCS[RIGHT HINT.
*2 | ETCS[LEFT AIR[BUS If@[diagnostic[frouble[¢ode[is[mot[dutput,[¢heckThe[MPX[¢ircuit

D05012

1GZ-FE[ENGINE[] (RM677E)

(See[page[DI-20).

(6)0 Check[Hetgils[pf¥AemAlftinctidn[usingtAe[DTC
chartdn[page[DI-1B.
After completing the check, disconnect terminals
13(TC) and 4(CG) and turn off the display.
Clear the DTC.
The DTCs and freezed 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.)
Disconnecting the battery terminals of EFI and
ECTS fuses.

(7)

@)

NOTICE:
If the hand-held tester switches the engine ECU from nor-
mal mode to check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during check
mode, the DTCs and freezed frame data will be erased.
3. INSPECT DIAGNOSIS (Check Mode)
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 positive voltage 11V or more.

«  Throttle valve fully closed.

. Transmission in ”P” or "N” position.

«  Air conditioning 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 normal mode to check
(test) mode.

NOTICE:

If the hand-held tester switches the engine ECU from nor-
mal mode to check mode or vice-versa, or if the ignition
switch is turned from ON to ACC or OFF during check
mode, the DTCs and freezed frame data will be erased.
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Interface Vehicle

Break-Out-Box

N09348

4. FAIL-SAFE CHART
If any of the following codes is recorded, the engine ECU enters fail-safe mode.

(7) Start the engine.
(8) Simulate the conditions of the malfunction de-
scribed by the customer.
NOTICE:
Leave the ignition switch ON until you have checked the
DTCs, etc.
(9) 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 check (test)
mode to normal mode. so all DTCs, etc. are erased.
(10) After checking the DTC, inspect the applicable cir-
cuit.

(b) Engine ECU Terminal Values Measurement Using
Break-Out-Box and Hand-Held Tester
(1) Hook up the break-out-box and hand-held tester
to the vehicle.
(2) Readthe engine ECU input/output values by follow-
ing the prompts on the tester screen.
HINT:
. Hand-held tester has a "Snapshot” function.
This records the measured values and is effective in the
diagnosis of intermittent problems.
. Please refer to the hand-held tester/break-out-box op-
erator’s manual for further details.

DTC No. Fail-Safe Operation Fail-Safe Deactivation Conditions
P0110/24 Intake air temp. is fixed at 20°C (68°F) Returned to normal condition
P0115/22 Water temp. is fixed at 80° (176°F) Returned to normal condition
The following condition must be repeated at least 2 times
PO120/41 VTA is fixed at 0° consengine ECUtively
is fixed a
When closed throttle position switch is ON:
0.1V = VTAand 0.95V
P0325/52 Max. timing retardation IG switch OFF
High RPM for cut is prohibited Returned to normal condition
P0500/42 o
ISC control prohibited
P1300/14 Fuel cut Returned to normal condition

1GZ-FE ENGINE (RM677E)
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5. CHECK[FOR[INTERMITTENT[PROBLEMS
HAND-HELD[TESTER[®nly:
By[putting[ihe[Vehicle’s[éngine[ECU[In[¢heck[{test)[node, 1[rip[dletection[logiclis[possiblefinstead[df2[rip
detection[lbgic[and[$ensitivity[fo[detect[dpen(¢ircuits(is[increased.[This[inakes[il[éasier[to[detect(intermittent
problems.

(1)O Clear[ihe[PTC[(See[$tep[B.).
)0 Setdhe[¢heck[{test)[inode[{See[$tep[3.).
)0 Perform[@$imulation[iest[{See[page[IN-10)[]
(4)0 Check[ihe[¢onnectorfanderminal{See[page[IN-20).
)0 Check[ihe[visual[¢heck[and[¢ontact[pressure[{See[page[IN-20).

(6)0 Handle[ihe[¢onnector[{See[page[IN-20).
6.[] BASICINSPECTION
When[the[inalfunction[¢ode[is[mot[¢onfirmed[in[the[D TC[¢heck,[roubleshooting[$hould[be[¢arried[dut[in[ihe
order[for{ali[possible[tircuits[io[be[¢onsidered[as[ihe[¢tauses[df[ihe[problems.[In[Jmany[¢ases,[by[¢arrying
outlthehasic[éngine[¢heck[$hown[ih{Theffollowingflow[¢hart,[The[lbcation[ausing[the[problem[¢anBefound
quickly[@nd[éfficiently.[Therefore,[Use[df[ihis[¢heck[is[éssential[Jin[énginefroubleshooting.

10 | Is[battery[positive[Vvoltage 11N [or[inore[When[éngine[is[$topped[?

NO> Charge or replace battery.

YES

2 |lIs engine cranked ?

NO[]\ | Proceed[lo[page[ST-1, ST-1@[and[tontinue[to
troubleshoot.

YES

3 | Does engine start ?

NO> Go to step 7.

YES

1GZ-FE[ENGINE[] (RM677E)
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4[] | CheckJairfTilter.

- PREPARATION:
e Remove[the[airfilter.
CHECK:
Visually[¢heck[Ihat[Ihe[dir(filter[is[hot[éxcessively[dirty[dr[dily.
—| HINT:
Ifnecessary,dleanfhefflterWwith[dompressed[air.[Firstlowfrom
inside[fhoroughly,[ihen®low[from[dutside[df[ilter.

Inside
Outside B01384

@

5[ | Check[éngine[idle[$peed.

NG[> Repair(or(teplace.

PREPARATION:
(@0 Warm[Uip[éngine[fo[hormal[dperating[femperature.
(b)O Switch[off(@llf&ccessories.
()0 Switch[offfair[¢onditioning.
(d)O Shift@ransmissionfinto[JN"[position.
()] Connectihehand-held[@ester[ioheDLC3[dn[The[Yehicle.
CHECK:
Use[CURRENT[DATA[Zo[¢heck[ihe[idle[$peed.
OK:
Idle speed: 650 - 750 rpm

page[DI-24.

NG> Proceed to problem symptoms table on

1GZ-FE[ENGINE[] (RM677E)
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6[] | Check[ignition[iiming.

PREPARATION:
(@) Warm[uphe[éngine[fo[hormal[dperatingfemperature.
b)[J Shiftfransmission[into[JN"[position.
0 Keepiheléngine[$peed[atfidle.
0 Using[BST,[fonnect¥erminals[ITC[and[E1[pfihe[theck
connector.
SST[J 09843-1B020
(e)d Using[@diming[light,[¢onnect[ihe[fester[fo[ihe[No.1[high-
tension[¢ord.
CHECK:
Check[ignition[iiming.
OK:
Ignitionliming:[8 - 12°[BTDC[al[idle

shoot.

N ACB126 NG[> Proceed[to[page[lG-1[and[¢ontinue[to[trouble-

OK
~_—

Proceedfo[problem[symptoms[iable[dn[page
DI-24.

1GZ-FE[ENGINE[] (RM677E)
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7] | Check[Tuel[pressure.

PREPARATION:

Be[$ure[ihat[énough[fuellis[in[ihe[iank.
Turnhelignition[$witch[DN.
Connectihehand-held[@ester[{o[ihe[PLCS.
Use[ACTIVE[TEST[mode[{o[dperate[ihe[fuelpump.
Iflyou[have[ho[hand-held[fester,[tonnect[ihe[positive[{+)
and[hegative[{-)[leads[iromIhe[batteryIo[ihefuelpump
connector[{See[page[fFI-6)[]

Check[Ihat[ihe[pulsation[@lamper[$crew[tises[Uip[When[ihe[fuel
pump[bperates.

NG|> Proceed[to[page[Fl-6[and[tontinue[to[trouble-

shoot.

@

8[] | Check[for[$park.

PREPARATION:

(@0
(b)
U

(d)0
(e)d

Removelignition[¢oil.

Remove[ihe[$park[plug.
Install[ithe[$park[plug[io[ihelignition[¢oil,[&nd[¢onnect[ihe
ignition[¢oill¢onnector.

Hold[@he[énd[&bout 12.5[inm[{0.5[in.)[FromIhe[ground.
Disconnect[ihe[injector[¢onnector.

CHECK:
rosia0|  Check[if[$park[dccurs[while[éngine[is[being[¢ranked.

NOTICE:

To[prevent excess[fuelbeing[injected[from[the[injectors
duringfthislest,[don’t[¢rankihe[énginefor[ioreihan[ - 10
seconds[at[a[lime.

NG[> Proceed[io[page[lG-1[and[continuelotrouble-
shoot.

@

Proceed[to[problem[$ymptoms[iable[oén
page[DI-24.

1GZ-FE[ENGINE[] (RM677E)
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7. ENGINE OPERATING CONDITION (Hand-held tester only)

NOTICE:

The values given below for "Normal Condition” are representative values, so a vehicle may still be
normal even if its value from those listed here. So do not decide whether a part is faulty or not solely
according to the "Normal Condition” here.

Hand-held tester display Measurement Item Normal Condition*

Fuel System
FUEL SYS #1 OPEN: Air-fuel ratio feedback stopped Idling after warming up: CLOSED
CLOSED: Air-fuel ratio feedback operating

lculator Load:
Caloulator Load Idling: 13.9 - 19.7 %

CALC LOAD i(::;rkzn;ii::liljjn?z volume as a proportion of max. Racing without load (2,500rpm): 13.9 - 9.7 %
COOLANT TEMP. Engine Coolant Temp. Sensor Value After warming up: 80 - 95°C (176 - 203°F)
SHORT FT #1 Short-term Fuel Trim 0+20%
LONG FT #1 Long-term Fuel Trim 0+20%
ENGINE SPD Engine Speed Idling: 600 - 700 rpm
VEHICLE SPD Vehicle Speed Vehicle stopped: 0 km/h (0 mph)

Ignition Advance:

IGN ADVANCE
Ignition Timing of Cylinder No. 1

Idling: BTDC 10 = 2°

INTAKE AIR Intake Air Temp. Sensor Value Equivalent to ambient temp.

Idling: 4.0 - 5.6 gm/sec.
AFM Air Flow Rate Through Mass Air Flow Meter Racing without load (2,500 rpm):
13.2 - 18.7 gm/sec.

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

Throttle fully closed: 8 - 20 %
Throttle fully open: 64 - 96 %

Voltage Output of Oxygen Sensor

02S B1, St Sensor 1 Idling: 0.1 -0.9V
Voltage Output of Oxygen Sensor Driving (50 km/h, 31 mph):
025 B1, 52 Sensor 2 0.1-09V

*: If no conditions are specifically stated for ”Idling”, it means the shift lever is at N or P position, the A/C switch
is OFF and all accessory switches are OFF.

1GZ-FE ENGINE (RM677E)
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Hand-held tester display

Measurement Item

Normal Condition*

INJECTOR Fuel injection time for cylinder No.1 Idling: 1.8 ~3.2ms
STARTER SIG Starter Signal Cranking: ON
A/C SIG A/C Switch Signal A/C ON: ON
NSW Neutral Start Switch Signal P or N position: ON
IDL SIG Closed Throttle Position Throttle fully closed: ON

STOP LIGHT SW

Stop Light Switch Signal

Stop light switch ON: ON

Fuel Cut Idle: Fuel cut when throttle valve fully

FC IDL Fuel cut ting: ON
c closed, during deceleration uel cut operating: O
FC TAU Fuel Cut TAU: Fuel cut during very light load Fuel cut operating: ON
FUEL PUMP Fuel Pump Signal Idling: ON

EVAP (PURGE) VSV

EVAP VSV Signal

VSV operating: ON

ACCEL POS

Accelerator pedal position sensor No.1
output voltage

Accelerator pedal released: 0.25 ~ 0.9 V
Accelerator pedal depressed: 3.2 ~ 4.8V

ACCEL POS #2

Accelerator pedal position sensor No.2
output voltage

Accelerator pedal released: 1.8 ~2.7 V
Accelerator pedal depressed: 4.7 ~5.0 V

THROTTLE TARGET POS

Target position of throttle valve

ldling: 0.4 ~1.1V

THROTTLE MOTOR CTL Whether or not throttle motor control is permitted | Idling: ON
Whether or not electric throttle control system .
+BM L. Idling: ON
power is inputted
Whether or not accelerator pedal position sensor
ACCEL IDL . L P P Idling: ON
is detecting idle
Whether or not throttle position sensor is .
THROTTLE IDL Idling: ON

detecting idle

FAIL #1

Whether or not fail safe function is executed

ETCS is failed: ON

*. If no conditions are specifically stated for ”Idling”, it means the shift lever is at N or P position, the A/C switch
is OFF and all accessory switches are OFF.

1GZ-FE ENGINE (RM677E)



