DI-4

DIAGNOSTICS[] - ENGINE
Master[Warning[Light PRE-CHECK
5 ' 1.[] DIAGNOSIS[SYSTEM
2 §; ; 5%88 (a)[] Description
BING | /7 RO | HINT:

ol 4 )| 100 This[@nginehas2[ECUs[for[lLH@nd[RHBankfespectively.[DTC
Multi-Information is[$tored[in[the[emory[df[¢ach[ECU[dftespective[banks.
Display .1 When[froubleshootingMultiplex©dDBD[{M-OBD)ye-
Check[Engine[Light hicles,[Ihe[bnly[difference[fromthe[Lsualjrouble-

P Al9141 shooting[procedure[is[that[yyou tonnect[io[the[Ve-
hicleffhe[hand-heldfester,[dand[fead[¢ff[Various[data
output[from[ihe[Vehicle’s[éngine[ECU.

*[1 The[yehicle’s[dn-board[¢omputer(indicatesihe[EFI
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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-15).[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 freeze frame data and various forms of en-
gine data (For operating instructions, see the
instruction book.).
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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 at the 2nd time. (However, the IG 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.

Check the DLCS3.

The vehicle’s engine ECU uses the ISO 14230 for com-
munication. The terminal arrangement of DLC3 complies
with ISO 15031-3 and matches the ISO 14230 format.
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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 — 14 V Always
HINT:

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

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

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

2. INSPECT DIAGNOSIS (Normal Mode)
(@ Check the check engine warning light.

(1)  The check engine warning comes on when the igni-
tion switch is turned to ON and the engine is not run-
ning.

HINT:
If the check engine warning does not come on, troubleshoot the
combination meter.

(2) When the engine starts, the check engine warning
light should go off. If the lamp remains on, the diag-
nosis system has detected a malfunction or ab-
normality in the system.

(b) Check the DTC using hand-held tester.

NOTICE:

Hand-held tester only: When the diagnosis system is
switched from normal mode to check mode, it erases all
DTCs and freeze frame data recorded in normal mode. So
before switching modes, always check the DTCs and
freezed frame data, and note them down.
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(1O Preparefhe[hand-held[fester.

(20 Connectihehand-held@ester[io[DLCS.

(3)0 Turn@helignition$witch[io[ODN[and[push[ihe[hand-
held[iester[main[$witch[fo[DN.

(4)0 Use[the[hand-heldiester[fo[theckIhe[DTCs[and
freeze[frame[dlata,[hotefhem[down.[{For[dperating
instructions,[ see[the[ hand-held[}ester[jnstruction
book.)

(5)0 See[page[PI-15Fo[¢onfirm[ihe[details[df{ihe
DTCs.

()0 Check[ihe[DTClwhen[hot[Usinghand-held[fester.
(1O Using[$ST,¢onnectbetweenferminals[ 3[{TC)[&nd
\ A[CG)®PLCS.

0000
0oo
= @
| |:|
M <

SST[] 09843 -[18040
(20 Turn@helignition[$witch[fo[ON.
HINT:
Atfthisfime,[IDIAGNOSIS”[is[displayed@n[the[ulti-information
r N | display.
(3)0 Push[ihe[BCROLLBwitch[and[JEFI[RIGHT [willlbe
[ D I HGN[]S I 8 ] displayed[in[the[multi-information[display,@ndafter
about[B[$ec.,[Fhe[PTCsWilllbe[dlisplayed.
‘ (4)0 Read[ihe[diagnostic[frouble[¢ode[dnihe
Normal multi—information[dlisplay.
(EFIRIGHT K ] |~ |
NG 1 IffRMiagnosticirouble[fode[is[hot[indicated,[Fheck[the
(EFT RIGHT &322 | Thonult informationdiapiayt
(1 Thefinulti-information[display[¢danfdaccommodate[uip[io[i 0
codest@fime.[If[morefhanj O[¢odes[are[ihput,@n[aster-
N A08129 isk[](*,[representing[Hisplay[bverflow[Inark)follows[the

cooo oo

10th[¢ode.[Codes[biggerihan[] 1[willlhotbe[displayed.
(5)0 Push[he[FCROLL$witch{@nd[¢heckiheDTCdfthe
"EFI[LEFT’[in[Ihe[$ame[ay.
(6)0 See[page[PI-15[Ho[¢onfirm[ihe[details[dfihe[DTCs.
NOTICE:
When simulating symptoms without a hand-held tester to
check the DTCs, perform the simulation in the normal
mode. For code on the DTC chart subject to 2 trip detec-
tion logic”, turn the ignition switch to OFF after the symp-
tom is simulated at the first time. Then repeat the simula-
tion process again. When the problem has been simulated
twice, the EFl is indicated on the multi-information display
and the DTCs are recorded in the engine ECU.
(d) Checkthe DTC for ETCS
(1) Using SST, connect between terminals 13(TC) and
4(CG) of DLCS.
SST 09843-18040
(2)  Turn the ignition switch to ON.

1GZ-FE[ENGINE[BUP[] (RM949E)
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HINT:
Atfthisfime,[IDIAGNOSIS”[is[displayed@n[the[ulti-information
display.

(3)0 Push[ihe[BFCROLL[$witch[fo[¢hange[ihe
multi-information[Hisplay[1o[TETCS[RIGHT”.[TThe
DTCs[willbe[displayed[@bout[3[$ec.[later.

(4)0 Read[ihe[diagnostic[frouble[¢ode[dnihe
multi-information[dlisplay.

(5)0 Check[ihe[IETCSLEFT [in[ihe[$ame[Way.

HINT:
If@[diagnostic[frouble[¢ode[is[mot[dutput,[¢heckThe[MPX[¢ircuit
(See[page[DI-19).

(6)0 Check[Hetgils[pftAemAlftinctidn[usingtAe[DTC
chartdn[page[DI-15.

(7) After completing the check, disconnect terminals
13(TC) and 4(CG) and turn off the display.

(e) Clearthe DTC.

The DTCs and freeze frame data will be erased by either

of the actions.

(1) Operating the hand-held tester to erase the codes
(See the hand-held tester’s instruction book for op-
erating instructions.).

(2) Disconnecting the battery terminals, or both of EFI
and ECTS fuses.

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 freeze frame data will be erased.

3. INSPECT DIAGNOSIS (Check 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.
(@ Checkthe DTC.

(1) Initial conditions
. Battery positive voltage 11V or more.

e Throttle valve fully closed.
e  Transmission in "P” or "N” range.
e Air conditioning switched OFF.
(2)  Turn the ignition switch to OFF.



DI-9
DIAGNOSTICS[] - ENGINE

(3)0 Prepare[ihe[hand-held[fester.

(40 Connect[ihe[hand-held[@ester[io[ihe[PLCS.

(5)0 Turn@helignition$witch[io[ODN[and[push[ihe[hand-
held[iester[main[$witch[fo[DN.

(6)0 Switchihe[hand-held[iester[fromhormalnodeio
check[{test)[inode.

NOTICE:
Ifthe[hand-heldiester[$witches[the[éngine[ECU[from[hor-
malmodeto[theck[mode[br[Vvice-versa, br[ifthe[ignition
switch[ds[turnedFfromON[to[JACC[br[IOFF[duringcheck
mode,[the[PTCs[and[Ireeze[frame[data[will[be[érased.

(7)O Start[ihe[éngine.

(8)0 Simulatg¥he[k@nditidns[pfFAemAlflinctidnHe-

scribed[by[he[¢ustomer.

NOTICE:
Leave[the[ignition[switch[ON[until[you[have[checked[the
DTCs,[étc.
(90 After[simulating[the[fnalfunction[¢onditions,[Use[the
hand-held[1ester[Hiagnosis[kelector[io[ check[the
DTCs[and[freeze[frame[dlata,[&tc.
HINT:
Take[¢are[motfofurnthefignition[gwitchEo[OFF.[Turningfhefigni-
tion[$witch[Ro[DFF[$witches[ihe[diagnosis[$ystem[from[Eheck
(test)inode[fo[mhormal[mode,[$o[AlI[DTCs,[étc.[are[érased.
(10)J After[¢hecking[ihe[DTC,[Iinspect[ihe[applicable[¢ir-
cuit.
4.[] FAIL-SAFE[CHART
Iffany[ofihe[following[¢odes[@re[tecorded,[ihe[éngine[ECU[énters[ail-safe[inode.

DTC[No. Fail-Safe[Dperation Fail-Safe[[Deactivation[Conditions

P0110/24 Intake[&irfemp.[is[lixed[&at20°CI(68° Returned(fo[hormal[¢ondition

P0115/22 Water[lemp.[is[ixed[@t[B0° (176°F) Returned(io[hormal[¢ondition
The[following[¢ondition[inust[be[tepeated[at[least[2[{imes

PO120/41 VTAGSixed[atD" engine[ECU[¢onsecutively

When[¢losed[ihrottle[position[$witch[is[DN:
0.25[V =[VTARNd[D.95[V
P0325/52 Max.[{iming[tetardation IG[$witch[DFF

High[RPM[or[¢ut[is[prohibited Returned[fo[hormal[¢ondition
ISC[¢ontrol[prohibited

P0500/42

P1300/14 Fuell¢ut Returned[fo[hormal[¢ondition
5. CHECK[FORINTERMITTENT[PROBLEMS
HAND-HELD[TESTER[®nly:
By[putting[ihe[Vehicle’s[éngine[ECU[In[¢heck[{test)[node,1 [rip[dletection[logicfis[possible[instead[df 2[rip
detection logic and sensitivity to detect open circuits is increased. This makes it easier to detect intermittent
problems.

(1) Clear the DTC (See step 3.).

(2) Setthe check (test) mode (See step 3.).

(3)0 Perform[@simulationiest{See[page[IN-10).
(4)0 Check[he[¢onnectorfandferminal{See[page[IN-20).
(5)0 Check[inhelvisual[¢heck[and[¢ontact[pressure[{See[page[IN-20).

1GZ-FE[ENGINE[BUP[] (RM949E)
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(6)0 Handle[ihe[¢onnector[{See[page[IN-20).
6.[] BASICINSPECTION
When[ihe[inalfunction[¢ode[is[mot[¢onfirmed[in[ihe[DTC[¢heck,[froubleshooting[$hould[be[¢arried[dut[in[ihe
order[for[all[possible[¢ircuits[obe[tonsidered[as[the[tauses[dfihe[problems.[In[many[¢tases,[by[¢arrying
outlthe[basic[éngine[¢heck[$hown[ih[the[followingflow[¢hart,[Thelbcation[causing[the[problem[¢anBefound
quickly[@nd[gfficiently.[Therefore,[Use[df[ihis[¢heck[is[éssential[in[éngine[froubleshooting.

1 Is battery positive voltage 11V or more when engine is stopped ?

NO> Charge or replace battery.

YES

2 |lIs engine cranked ?

and continue to troubleshoot.

NO> Proceed to Pub. No. RM677E, page ST-1, ST-14

YES

3 | Does engine start ?

NO> Go to step 7.

YES

4 Check air filter.

- PREPARATION:

il : Remove the air filter.

CHECK:

Visually check that the air filter is not excessively dirty or oily.
HINT:

If necessary, clean the filter with compressed air. First blow from
inside thoroughly, then blow from outside of filter.

Inside
Outside 501384 NG> Repair or replace.

1GZ-FE[ENGINE[BUP[] (RM949E)
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@

5[ | Check[éngine[idle[$peed.

PREPARATION:
(@0 Warm[Up[énginefo[ihe[hormal[dperatingfemperature.
(b)O Switch[offfallihe[@iccessories.
()0 Switch[offfhe[@ir[¢onditioner.
(d)O Shifthefransmission[into[IN"[fange.
(e)0 Connectihe[hand-heldester[{o[ihe[PLC3[dnFhe[Vehicle.
CHECK:
Use[CURRENT[DATAo[¢heck[ihe[idIe[$peed.
OK:
Idle[$peed:[650 —[T50[kpm

@

6[] | Check[ignition[iiming.

DI-23.

NG[> Proceed[1o[problem[symptoms[table[on[page

PREPARATION:

(@ Warm[upthe[éngineffothe[mormal(dperatingfemperature.

(b)O Shiftfhefransmission[into[IN"[fange.

()0 Keep[ihe[éngine[$peed[atfidle.

(d)O Using[BST,Fonnectterminals[TCand[E1[bfthe[theck
connector.
SST[J 09843-18020

(e)d Connectliheffester[probe[dffafiming[lightio[Wire[dfthelig-
nitor.

CHECK:

Using[@[fiming[light,[¢heck[ihe[ignition[fiming.

OK:

Ignition timing: 8 - 12° BTDC at idle

N
=21 | NG \|Proceed to Pub. No. RM677E, page IG-1 and
continue to troubleshoot.

1GZ-FE[ENGINE[BUP[] (RM949E)
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@

Proceedfo[problem[symptoms[iable[dn[page
DI-23.

7[] | Check[Tuel[pressure.

PREPARATION:

pump

Be[$ure[lo[ill[fuellinihe[ank.
Turn[@helignition[$witch[fo[DN.
Connect[ihe[hand-held[fester[io[ihe[[PLCS.
Use[ACTIVE[TEST[mode[{o[dperate[ihe[fuelpump.
Iflyou[have[ho[hand-held[fester,[¢onnectihe[positive[{+)
and[negative[(-)eads[dftheDatteryfothefuel[pumpl[¢on-
nector[{See[Pub.[No.[RM677E,[page[F|-6).

A08127 M
Check[ihat[ihe[pulsation[dlamper[$crew(tises[up[When[ihe[fuel

[bperates.

NG|> Proceed[to[Pub.[No.[RM677E, page[Fl-6and

continue[lo[iroubleshoot.

@

8[] | Check[¥or[$park.

PREPARATION:

(@0
(0)
©u

(@0
(e)d

NOTI
To[pr

Remove[ihe[ignition[¢oil.

Removelihe[$park[plug.
Installlithe[$park[plugio[ihelignition[¢oil,[&nd[¢onnect[ihe
ignition[¢oill¢onnector.

Hold[Zhe[énd[@bout[3 2.5[inm[{0.5[0n.)dromihe[ground.
Disconnect[ihe[injector[¢onnector.

CHECK:
rosiz0|  Check[if[$park[dccurs[while[éngine[is[being[¢ranked.

CE:
event[éxcess[fuelfrom[being[injected[fromthe[injec-

tors during this test, don’t crank the engine for more than
5 - 10 seconds at a time.

NG> Proceed to Pub. No. RM677E, page IG-1 and

continue to troubleshoot.

1GZ-FE[ENGINE[BUP[] (RM949E)
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DI-13

OK

DI-23.

Proceedfo[problem[symptoms[iable[dn[page

7.0 ENGINE[PERATING[CONDITION[{Hand-held[ester[only)

NOTICE:

The[values[given[below[for[TNormal[Condition”[are[fepresentative[Values,[$o[a[Vehicle[inay[hot[be
normaléveniffits[yalue[ineetsthose[listedhere.$o[do[not[decidehether[apart(isfaulty[brhotgolely

according[to[the[TNormal[Condition”[here.

Hand-held[fester[dlisplay Measurement[item Normal[Condition*
FuelBystem
FUEL[BYS[#1 OPEN:[Air-fuelltatio[feedback[$topped Idling[&fter[ivarming[lip:[CLOSED
CLOSED:[Air-fuellfatiofeedback[dperating
Iculat :
CALC[1L.OAD ga:::ni;g‘;’:;@m mefas[&[proportion[®fina; Idling:[13.9 -[19.7[%6
i i X.
~urrentl . P Racing[Withoutlload[{2,500rpm):[®.7 ~[33.90%
intake[&ir[yolume
COOLANTTEMP. Engine[Coolant[Temp.[Bensor[Value After[ivarming[Up:[30 -[95°Cl[{176 -[203°F)
SHORT[FT[#1 Short-term[Fuel[Jrim 03:[2D%e
LONG[FT[#1 Long-term[fFuel[Trim O[k[2D[%6
ENGINE[SPD Engine[Bpeed 1dling:[600 -[T00[tpm
VEHICLE[SPD Vehicle[Bpeed Vehicle[$topped:[Dkm/h[{0[nph)
IGN[ADVANCE IgnitionAdvance: Idling:[BTDCO0G:[2Z
ing:
Ignition[Timing[®f[CylinderNo.[ 9
INTAKE[AIR Intake[Air[Temp.[Bensor[Value Equivalent[fo[@mbientiemp.
Idling:[4.0[3%.6[¢m/sec.
AFM Air[Flow[Rate[Through[Mass[Air[Flow[Meter Racing[Without[Toad[{2,500[tpm):
13.2 -[18.7[gm/sec.
Volt tput[®fThrottl iti
HROTTLEROS CoI aglet@:l;u@@) Tl rot e[Position[Hensor Throttle[fully[$losed:[B —20%
alculated[@as[@[percentage:
» 9 Throttle[ully[Dpen: 64 ~@63%6
0 VB[ %, BV HB[00[%
02S[B1 B Voltage Output of Oxygen Sensor Idling: 0.1 - 0.8V
, ing: 0.1 - 0.
Sensor 1 9
025 B1, S2 Voltage Output of Oxygen Sensor Driving (50 km/h, 31 mph):
Sensor 2 0.1-09V
INJECTOR Fuel injection time for cylinder No.1 Idling: 1.8 - 3.2 ms
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 range: 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 operating: ON
closed, during deceleration
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

1GZ-FE[ENGINE[BUP[] (RM949E)
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Hand-held tester display Measurement ltem Normal Condition*
Accelerator pedal position sensor No.1 Accelerator pedal released: 0.25 - 0.9 V
ACCEL POS
output voltage Accelerator pedal depressed: 3.2 - 4.8V
Accelerator pedal position sensor No.2 Accelerator pedal released: 1.8 - 2.7 V
ACCEL POS #2
output voltage Accelerator pedal depressed: 4.7 - 5.0 V
THROTTLE TARGET POS Target position of throttle valve Idling: 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 . Idling: ON
power is input
Whether or not accelerator pedal position sensor .
ACCEL IDL . L Idling: ON
is detecting idle
Whether or not throttle position sensor is .
THROTTLE IDL L Idling: ON
detecting idle
FAIL #1 Whether or not fail safe function is performed ETCS is failed: ON

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

1GZ-FE ENGINE SUP (RM949E)



