DIAGNOSTICS - ENGINE

DI-73

DI12T-09

DTC P0300/93 | Random/Multiple Cylinder Misfire Detected
DTC P0301/93 | Cylinder 1 Misfire Detected
DTC P0302/93 | Cylinder 2 Misfire Detected
DTC P0303/93 | Cylinder 3 Misfire Detected
DTC P0304/93 | Cylinder 4 Misfire Detected
CIRCUIT DESCRIPTION

Misfire: The engine ECU uses the crankshaft position sensor and camshaft position sensor to monitor
changes in the crankshaft rotation for each cylinder.
The engine ECU counts the number of times the engine speed change rate indicates that misfire has oc-
curred. And when the misfire rate equals or exceeds the count indicating that the engine condition has deteri-
orated, the check engine warning light lights up.
If the misfire rate is high enough and the driving conditions will cause catalyst overheating, the check engine
warning light blinks when misfiring occurs.

DTC No. DTC Detecting Condition Trouble Area
P0300/93 Misfiring of random cylinders is detected during any particular | * Ig.nition system
200 or 1,000 revolutions * Injector
* Fuel pressure
For any particular 200 revolutions for engine, misfiring is de- « Compression pressure
tected which can cause catalyst overheating «Valve clearance
P0301/93 (This causes MIL to blink) (2 trip detection logic) «Valve timing
P0302/93 « Air flow meter
P0303/93 For any particular 1,000 revolutions of engine, misfiring is de- | *» Water temp. sensor
P0304/93 tected which causes a deterioration in emissions *Open or short in engine wire
(2 trip detection logic) e Connector connection
*Engine ECU
HINT:

When the 2 or more codes for a misfiring cylinder are recorded repeatedly but no random misfire code is
recorded, it indicates that the misfires were detected and recorded at different times.
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WIRING DIAGRAM
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CONFIRMATION[DRIVING[PATTERN

(@0 Connectihe[hand-held[ester.

(b)0 Record[DTC[and[ihe[freeze[frame[dlata.

)0 Use[lhe[hand-held[iester[io[$et[io[Check[Mode.[{See[page[DI-4)

(d)J Drivefihe[yehicle[severalfimes[With[the[éngine[$peed,[Toad@nd[its[$urrounding[fange[$shown[Wwith[EN-
GINE[BPD,[CALC[LOAD[In[Ihe[ireeze[frame[data[dorMISFIRE[RPM,MISFIRE[ILOAD[In[the[datafist.

Iflyou[have[ho[hand-held[@ester,Jurn[ihelignition[$witch[DFF[&fter[ihe[$ymptom[is[$imulated[Ihe[irstiime.

Then[tepeat[ihe[$imulation[process[again.

HINT:

In[érderfo[memorize[DTCdfinisfire,[itfis[hecessary[fo[drivefaroundMISFIRE[RPM,IMISFIRE[L.OAD[in[the

datalist[{or[ihe[following[period[df[fime.

Engine[$peed Time
Idling 3[inutes[B0O[$econds[r[iore
1000[fpm 3[Mninutes[dr[nore
2000[tpm 1[minutes[B0[$econds[or[ore
3000[fpm 1[Minutes[®r[iore
(e)d CheckWhether[there[is[inisfire[dr[motHy[monitoring[DTC[and[dhe[freeze[frame[data.[After[ihat,[fecord
them.
(A0 Turn[ignition$witch[DFF[and[Teast[b[$econds.
INSPECTION[PROCEDURE
HINT:
11 Iffisihe[¢ase[ihat[DTC[Hesides[misfire[is[inemorized[$imultaneously,[irstperform[ihe[froubleshooting
for[ihem.

(1 Read[freezeframe[datalusing(hand-heldiester.[Becauseffreezeframe(dataldecords[the[@ngine[¢ondi-
tions[When[ihe[inalfunction[is[detected,[Wwhen[Iroubleshooting[it[is[Uisefulfor[determining[Whether[ihe
vehicle[Was[unning[or[$topped,he(éngine[Wwarmed[up[dr[hot,Fhe[dir—fuel[fatio[lean(or[fich,[étc.[&t[The
time[of[ihe[malfunction.

.1 When[the[Vehicle[is[Broughtio[the[Wworkshop[@nd[ihe[misfirefis[hot[dccurred,[Misfire[¢an[be[¢onfirmed
by[teproducing[ihe[¢ondition[or[Ireeze[frame[Hata.[Also,[&fter[inishing[ihe[tepair,[tonfirmIhat[ihere
is no misfire. (See the confirmation driving pattern)

. When either of SHORT FT #1, LONG FT #1, SHORT FT #2 or LONG FT #2 in the freeze frame data
is besides the range of 20 %, there is a possibility that the air-fuel ratio is inclining either to RICH
(-20 % or less) or LEAN (+20 % or more).

«  When COOLANT TEMP in the freeze frame data is less than 80°C (176°F), there is a possibility of
misfire only during warning up.

. In the case that misfire cannot be reproduced, the reason may be because of the driving with lack of
fuel, the use of improper fuel, a stain of ignition plug, and etc.

1ZZ-FE,[2ZZ-GE[ENGINE[] (RM733E)



DI-76

DIAGNOSTICS - ENGINE

1 Check wire harness, connector and vacuum hose in engine room.

CHECK:

(@) Check the connection conditions of wire harness and connector.
(b) Check the disconnection, piping and break or vacuum hose.

@

misfire (See confirmation driving pattern)

NG> Repair or replace, then confirm that there is no

2 | Check spark plug and spark of misfiring cylinder.

1G0317
1GO151
A09027[]

A09093

@

1ZZ-FE, 2ZZ-GE ENGINE

(RM733E)

PREPARATION:
Removefihe[$park[plug{See[pagelG-1).
CHECK:
(@ Check the electrode of carbon deposits electrode.
(b)  Check the electrode gap.

K:

(a) No large carbon deposit present.

Not wet with gasoline or oil.

(b) Electrode gap: 1.1 mm (0.043 in.)
PREPARATION:
(@) Install the spark plug to the ignition coil.
(b) Disconnect the injector connector.
(¢) Ground the spark plug.
CHECK:
Check if spark occurs while the engine is being cracked.
NOTICE:
To prevent excess fuel being injected from the injectors
during this test, don’t crank the engine for more than5 ~ 10
seconds at a time.
OK:

Spark jumps across electrode gap.

(See[page[lG-1).

NG> Replace or check ignition system
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3 | Check voltage of engine ECU terminals for injector of failed cylinder.

PREPARATION:

ON
@ (@ Remove the cover from the engine ECU.
> (b)  Turn the ignition switch ON.
#40  #30 #20 #10 CHECK:

[r}ﬁ‘mﬁ T”U&Eﬁ{g@ Measure voltage between applicable terminal of the engine
W w g:n;j gmyﬂ; ECU connector and body ground.
OK:

BE6653
A09084

Voltage: 9 - 14V

A09092

Reference: INSPECTION USING OSCILLOSCOPE
With the engine idling, measure between terminals #10 - #40 and EO1 of the engine ECU connector.

HINT:
The correct waveforms are as shown.

Injector Signal Waveform (Magnification)
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0K> Go to step 5.

e |
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4[] | Check[xesistance[of[injector[df(misfiring[¢ylinder[{See[page[FI-1B)]

e )

Replace injector.

Check for open and short in harness and

(See[page[IN-20).

connector between injector and engine ECU

5[] [ Check[fuelpressure[(See[page[FI-6)]

NG>

Check and repair fuel pump, pressure regulator,
fuel(pipelline[andfilter[(See[page[FI-1).

6] | Check[injector[injection[{See[page[FI-22).

e )

Replace injector.

@

(See[pages[FI-28[and[FI-55).

7 | Check air flow meter and water temp. sensor

e )

Repair or replace.

@

ance and valve timing.

Check compression pressure, valve clear-
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