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DTC P0300

RANDOM/MULTIPLE CYLINDER MISFIRE
DETECTED

DTC P0301

CYLINDER 1 MISFIRE DETECTED

DTC P0302

CYLINDER 2 MISFIRE DETECTED

DTC P0303

CYLINDER 3 MISFIRE DETECTED

DTC P0304

CYLINDER 4 MISFIRE DETECTED

DTC P0305

CYLINDER 5 MISFIRE DETECTED

DTC P0306

CYLINDER 6 MISFIRE DETECTED

DTC P0307

CYLINDER 7 MISFIRE DETECTED

DTC P0308

CYLINDER 8 MISFIRE DETECTED

CIRCUIT DESCRIPTION

CMP Sensor

"

CKP Sensor

"

ECM

A89685

When a misfire occurs in the engine,hydrocarbons (HC) enter
the exhaust in high concentrations. If the HC concentration is
too high, exhaust emissions levels may increase. High con-
centrations of HC can also cause the temperature of the cata-
lyst to increase, possibly damaging the catalyst. To prevent this
increase in emissions and limit the possibility of thermal dam-
age, the ECM monitors the misfire rate. When the temperature
of the catalyst reaches a point of thermal degradation, the ECM
will continuously flash the Malfunction Indicator Lamp (MIL).
For monitoring misfire, the ECM uses both the Camshaft Posi-
tion (CMP) sensor and the Crankshaft Position (CKP) sensor.
The CMP sensor is used to identify misfiring cylinders and the
CKP sensor is used to measure variations in the crankshaft
rotation speed. The misfire counter records how many times the
crankshaft rotation speed variations exceed threshold values.
If the misfiring rate exceeds the threshold value and could
cause emissions deterioration, the ECM illuminates the MIL
and sets a DTC.
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DTC No. DTC Detection Condition Trouble Area
* Ignition coil

* Fuel injector

 Fuel pressure

» Compression pressure
*Valve timing

P0300 Misfiring of random cylinders is detected «Valve clearance
*Vacuum hose

*PCV hose

* Air induction system

¢ Exhaust system

«ECM

« Ignition coil

¢ Fuel injector

P0301 * Fuel pressure
P0302 . Cl:)m pressil:)n ressure
P0303 P i P
P304 *Valve timing
P0305 Misfiring of each cylinder is detected «Valve clearance
P0306 *Vacuum hose
*PCV hose
P0307 o .
« Air induction system
P0308
e Exhaust system
*ECM
HINT:

When several codes for misfired cylinders are recorded repeatedly but no random misfire codes are re-
corded, this indicates that the misfires were detected and recorded at different times. Random misfire codes
are recorded only when several misfires occur at the same time.

Reference: Inspection using an oscilloscope.

With the engine idling, check the waveform between terminals #10 to #80 and E1 of the ECM connectors.
The correct waveform is as shown.

Injector Signal Waveform o
(Magnification)
20V I 20V I
/Division + /Division ¥
GND = GND =
100 msec/Division (ldling) Injection duration 1 msec/Division (Idling)
Y A78423
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MONITOR DESCRIPTION

The ECM illuminates the MIL (2 trip detection logic) as follows (DTC is stored after 2 trip detection):
«  The misfiring rate exceeds a threshold value and could cause emissions deterioration.
*  An excessive misfire rate (approximately 20 to 60 misfires per 1,000 crankshaft revolutions) occurs
4 times.
The ECM flashes the MIL continuously (MIL flashes immediately) as follows (DTC is stored after 2 trip detec-
tion):
«  Within 200 crankshaft revolutions at a high rpm, the threshold for "percent of misfire causing catalyst
damage” is reached once.
«  Within 200 crankshaft revolutions at a normal rpm, the threshold for "percent of misfire causing catalyst
damage” is reached 3 times.
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WIRING[PIAGRAM
Refer[fo[PTC[P0351[dn[page[05-1B2[or[ihe[Wiring[dliagram[fihelignition[$ystem.
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117
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CONFIRMATION[DRIVING[PATTERN

(@0 Connectlihelintelligent[Tester[i[io[ihe[PLCS.

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

)0 Select[¢heck[inode[dn[ihe(lntelligent[Tester[li[{see[page[05-27).

(d) Read the value on the misfire counter for each cylinder when idling. If the value is displayed on the
misfire counter, skip the following procedure of confirmation driving.

(e) Drive the vehicle several times with the engine speed, load and its surrounding range shown with MIS-
FIRE RPM, MISFIRE LOAD from the Data List.

HINT:

In order to memorize the misfire DTC, it is necessary to drive with MISFIRE RPM, MISFIRE LOAD in the Data

List for the period of time in the chart below. Take care not to turn the ignition switch OFF. Turning the ignition

switch OFF switches the diagnosis system from check mode to normal mode and all DTCs, freeze frame

data and other data are erased.

Engine RPM Time
Idling 210 seconds (3.5 minutes) or more
1,000 rpm 180 seconds (3 minutes) or more
2,000 rpm 90 seconds (1.5 minutes) or more
3,000 rpm 60 seconds (1 minute) or more

()  Check a misfire occurs or not by monitoring DTC and the freeze frame data. After that, record the
DTGCs, freeze frame data and misfire counter data.
(@) Turn the ignition switch OFF and wait for at least 5 seconds.
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INSPECTION[PROCEDURE

HINT:
o[l
ol

o[]

o]

o]

o[]

o[}

o[}

IfIDTCsbesides[misfire[[DTCs[@re[Mmemorized[$imultaneously,froubleshootthemon-misfire[PTCsffirst.
Read[freeze[frame[dataluising[the[lhtelligentTester(ll.[Freezefframe[data[fecordsthe[éngine[donditions
when[@[alfunction[is[fletected.[When[iroubleshooting,[freeze[frame[¢fata[¢an[help[determine[ifihe
vehicle[was[tunning[br[$topped,[ifihe[&ngine[Was[Warmed[Up[dr[hot,[ifihe[air—fuelfatio[Wwas[lean[br
rich,[and[¢ther[data[from[ihe[lime[fhe[nalfunction[dccurred.
Ifithe[misfire[does[mot[dccurivhen[the[Vehicle[ishroughtio[the[Workshop,the[misfire[¢an[Be[¢onfirmed
bylieproducingfthe[¢ondition[dflthe[freeze[frame[data.[Also,[@fterffinishingthe[fepair,[¢onfirmihatthere
is(ho[Misfire[{see[¢onfirmation[driving[pattern).
On[B&ndB[¢ylinderéngines,[¢ylinder[$pecific[misfire[fault{¢odes[@re[disabled[at[high[éngine[$peeds.
Iffhe[misfire[$tarts[infahigh[éngine[$peed[arealdr[ihe[misfire[dccurs[dnly(in[alhigh[éngine[$peed[area,
only[fhe[generalfault{¢ode[PO300[Willhe[$tored.
When[only[@[general[misfireault{¢ode[like[PO300[is[$tored:
(1) Erase[ihe[generallmisfirefault{¢ode[from[ihe[$cantool.
(20 Startihe[éngine[@nd[drive[he[¢onfirmation[patten[{see[¢onfirmation[driving[pattern).
0 Read[iheyalue[df[ihe[misfire[tatiodor[@éach[¢ylinder.[Dr,[tead[ihe[PTC.
[0 Perform[tepairs[dn[ihe[¢ylinder[ihathas[@[high[misfire[tatio.[Drtepairdhe[¢ylinder[indicated[by
the[DTC.
(5)0 After[dinishing[tepairs,[drive[ihe[tonfirmation[pattern[again[&nd[¢onfirmihat[ho[mmisfire[dccurs.
When[gither[of[Bhort[FT[#1,[Long[FT#1,[Bhort[FTFH2[0r{lLong[F T[#2[in[Ihe[ireeze[frame[datalis[dver
the[tange[0f(3= BO[¥6,[Aherelis[a[possibility[Fhat[ihe[dir-fuel[fatiofis[becoming[RICH[{-20[J6[dr(lless)[or
LEAN[{+20[%e[0r[inore).
When[Coolant[Temp[infthe(freeze[frame[datalis[essihan®0° C (176 °F),[@here(is[@possibility[@f{misfire
only[dluring[éngine[\varming-up.
IfAhe[misfire[¢annot[be[teproduced,[ihe[following[teasons[inay[apply: 1)dhe[Vehicle[has[low[fuel,[2)
improperuellis[being[Uised,[3)[dhelignition[pluglis[¢ontaminated,[dr[#)[&nother[problem.
Be[$ure[lo[¢heck[ihe[Value[dn[Ihe[inisfire[¢ounter[@fterheltepair.

CHECK DTC

Connect the Intelligent Tester Il to the DLC3.
Read and note DTCs and the freeze frame data.
Result:

Display (DTC output) Proceed to

P0300, P0301, P0302, P0303, P0304, P0305, P0306, PO307 or PO308 A

P0300, P0301, P0302, P0303, P0304, P0305, P0306, P0307 or PO308 and

B

other DTCs

B GO TO RELEVANT DTC CHART
(See[page[05-36)

La ]

2

CHECK MISFIRE RPM AND MISFIRE LOAD

Read

HINT:

and note the MISFIRE RPM and the MISFIRE LOAD (engine load) with the Data List.

The MISFIRE RPM and MISFIRE LOAD indicate the vehicle conditions in which misfire occurs.
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3 |CHECK CONNECTION OF PCV HOSE

OK: PCV hose is connected correctly and is not damaged.
NG> REPAIR OR REPLACE PCV HOSE

4 | CHECK MISFIRE COUNT (CYLINDER #1, #2, #3, #4, #5, #6, #7 or #8)

(@) Clearthe DTCs.

(b) Select the Engine Speed, Calculated Load, CYL#1, #2, #3, #4, #5, #6, #7 and #8 of the Data List.
(c) Allow the engine to idle.

(d) Read the misfire count of the cylinders #1 to #8.

If no misfire counts in all the cylinders, move the shift lever into the D position and repeat steps (b) to (d).
If misfire counts still do not occur, perform steps (e) and (f).

(e) Drive the vehicle with the MISFIRE RPM and the MISFIRE LOAD.

() Read the misfire count of the cylinders #1 to #8, or DTCs.

Result:
Misfire count in each cylinder Proceed to
1 or 2 cylinders have some misfire counts A
3 cylinders or more have some misfire counts B
HINT:

. If it is difficult to reproduce misfires for each cylinder, check the DATA LIST item called MISFIRE MAR-
GIN. Try to find vehicle driving conditions that lower the MISFIRE MARGIN value. Values above 30%
are considered normal.

. If the freeze frame data’s record of the Engine Coolant Temperature (ECT) is below 75°C (167°F), the
misfire may be detected only when the engine is cold.

. If the freeze frame data’s record of the ENGINE RUN TIME is below 120 seconds, the misfire may be
detected right after the engine is started.

* Misfire margin indicates possibility that misfires do not occur. The misfires are counted when the misfire
margin is 0 % or less. There is little possibility of misfires if the misfire margin is less than 30 %. Misfire margin
is calculated with the following arithmetic expression.

Misfire Fluctuation of engine revolution to interpret as misfire — Fluctuation of actual engine revolution 100
. = X
margin (%) Fluctuation of engine revolution to interpret as misfire

B > Go to step 14

La ]
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5 | PERFORM ACTIVE TEST (FUEL CUT #1 - #8)

(@) Allow the engine to idle.

(b)  Enter the following menus: Enter/ Diagnosis/ OBD-MOBD/ Power train/ Engine and ECT/ Active Test/
FUEL CUT#1 (to #8).

(c) Ifacylinder has a high misfire count, cut fuel to the cylinder. Compare the misfire count of the cylinder
before fuel cut and after fuel cut.

Result:
Misfire Count in Each Cylinder Proceed to

The misfire count of the cylinder before fuel cut and after fuel cut are roughly A

the same.

The misfire count of the cylinder before fuel cut is lower than after fuel cut. B

HINT:
"The misfire count of the cylinder before fuel cut and after fuel cut are roughly the same” means the cylinder
is misfiring.

"The misfire count of the cylinder before fuel cut is lower than after fuel cut” means the cylinder misfires some-
times.

NOTICE:

This Active Test cannot be performed while the vehicle is being driven.

B > Go to step 12

La ]

6 |CHECK SPARK PLUG

(@) Remove the engine cover.
(b) Remove the ignition coil and the spark plug of the misfire
cylinder.
() Measure the spark plug’s electrode gap.
l Standard:
Electrode gap: 1.0 to 1.3 mm (0.039 to 0.051 in.)
(d) Check the electrode for carbon deposits.

Electrode Gap Recommended spark plug:
A74353 A88861 DENSO SK20R11
NGK IFR6A11
NOTICE:

If the electrode gap is larger than the standard, replace the
spark plug. Do not adjust the electrode gap.

NG> REPLACE SPARK PLUG
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7[] | CHECKSPARKAND[IGNITION

(@0 Disconnect[ihelinjector[¢onnectorsio[prevent[ihe[¢éngine
starting.
0 Installiihe$parkplugfoihelignition¢oil.
()0 Attach@he[$park[plugio[ihe[¢ylinder[head[¢over.

0 Crankhe[éngine[Within[2[$econds[and[¢heck[Ihe[$park.
OK:[Spark[odccurs

A74353

8[] | CHECK[CYLINDER[COMPRESSION[PRESSURE[DN[MISFIRING[CYLINDER
(See[page 14-1)

AB8862 NG|} Go[lo[step[P

Measure[ihe[¢ylinder[¢ompression[pressure[dfihe[inisfiring[¢ylinder.
NGl} REPAIR[OR[REPLACE

Go[lo[step 10

9[] [ CHANGE[NORMAL[SPARK[PLUGAND[CHECK[SPARK[OFMISFIRING[CYLINDER

(@0 Changelfo[ahormall$park[plug.

(b)J Perform[@$parkiest.

CAUTION:

Always[disconnect[¢ach[injector[¢onnector.

NOTICE:

Do[hot[¢rank[the[éngine[for[inorelhan[2[$econds.
(MO Installiihe[$parkplugio[ihelignition[¢oil[and[¢onnect[ihelignition[¢oil[¢onnector.
(2) 0 Disconnect[ihelinjector[¢onnector.
(3)0 Ground[ihe[$park[plug.
(4)0 Check[iff@$park[dccurs[While[ihe[&€nginelis[being[¢ranked.
OK:[Bpark[jumps[across[électrode[gap.

OK> REPLACE SPARK PLUG

[ ne ]

REPLACE[IGNITION[COIL[ASSY[{See[page 18-10)
(THEN CONFIRM THAT THERE IS NO MISFIRE)
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10 |INSPECT ECM TERMINAL OF MISFIRING CYLINDER (#10, #20, #30, #40, #50, #60,

#70 OR #80 VOLTAGE)
ECM #70 (+) #40 (+) #60 (+) (@  Turn the ignition switch ON.
#50 (+) #20 (+) #80 (4) (b) Measure the voltage of the ECM connectors.
#30(+) | JE1C) | Standard:
?ﬁqﬂ#ﬁﬁkﬁ%ﬁq@ Tester Connection Specified Condition
j(JHH'i'HH/}H""'H.i.HW'"”"""j E6-15 (#10) - E7-7 (E1) 9to 14V
£10 GW‘( W E5-17 (#20) - E7-7 (E1) 9t0 14V
E6-14 (#30) - E7-7 (E1) 9to 14V
E6 E7 ES E5-16 (#40) - E7-7 (E1) 9to 14V
v o E6-13 (#50) - E7-7 (E1) 9to 14V
E5-15 (#60) - E7-7 (E1) 9to 14V
E6-12 (#70) - E7-7 (E1) 9t0 14V
E5-14 (#80) - E7-7 (E1) 9to 14V
OK> Go to step 12
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11 | CHECKIWIRE[HARNESS[{INJECTOR -[ECM)

Wire[Harness[Side

(@ Disconnect[the[injector[¢onnector[{offihe[inisfire[¢ylinder)

and[ihe[ES5[and[EGECM[¢onnectors.

(b)O Turn@helignition[$witch[ON.
() Measureftheltesistance[@ndYoltage[between[thelinjector

and[ithe[ECM[¢onnector[ferminals.

Standard:
Cylinder Connector[Jerminals Specified[Condition
|9.—|]|1 6 No. 1 19-1 —[Ground 110 14V
Y Injector A72872 No. 1 19-2 —[Ground 10 kQ[r[higher
No. 1 19-2 -[E6-10 (#10) Below 1 Q
ECM No.[2 110-1 —[Ground 1o 14V
No.[2 110-2 —[Ground 10 k[or[higher
No.[2 110-2 -[E5-1[[{#20) Below 1 Q
No.[3 111-1 —[Ground 1o 14V
No.[B 1118 -[Ground 10 k[or[higher
No.[B 1118 -[E6-1[@[{#30) Below 1 Q
No.[4 112-1 —[Ground 110 14V
No.[4 112-2 —[Ground 10 kQ[rlhigher
No.[# 112-2 -[E5-1Q[{#40) Below 1 Q
Ao7a% No.[5 113-1 -[Ground 1100 14V
No.[ 113-2 —[Ground 10 k[or[higher
No.[5 113-2 —[E6-1B[{#50) Below 1 Q
No.[® 114-1 —[Ground 11{o 14V
No.[6 114-2 —[Ground 10 k[or[higher
No.[6 114-2 —[E5-1B[{#60) Below 1 Q
No.[T 115-1 —[Ground 11{o 14V
No.[T 115-2 —[Ground 10 kQ[rlhigher
No.[7 115-2 -[E6-1P[{#70) Below 1 Q
No.[8 116-1 —[Ground 1o 14V
No.[8 116-2 —[Ground 10 k[or[higher
No.[8 116-2 —[E5-1@[{#80) Below 1 Q
NG% ﬁEg@rgiEOR[]REPLACEDHARNESS[]AND[]CON-

12[] | CHECK[FUELINJECTOR[DF[MISFIRING[CYLINDER[{See[page 11-11]]

NG REPLACE[FUELINJECTOR[ASSY
(See[page 11-16)
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13[] | CHECK[VALVE[CLEARANCE[DFMISFIRING[CYLINDER[{See[page 14-1)

NG% ADJUST[VALVE[CLEARANCE

(See[page14-7)

14[] | CHECKI[AIR[INDUCTIONSYSTEM

NG[]>| REPAIR(PRREPLACERAIRINDUCTIONSYSTEM

15[] | CHECK[VALVE[TIMING

Matchmarks

A50965 A88858

Remove[ihe[éngine[¢over.

Remove[ihe[drive[belt.
Removeihe[limingbelt[¢over[lHand[RH.
Turn[the[¢rankshaft[fo[dlignfhe[matchmarks[¢fthe[¢rank-
shaft.
Alignithe[motchdfthe[¢rankshaft[pulley[fohe[10"[position.
Confirm[vhether[the[tamshaft[pulley’s[matchmarkand
the[matchmark[®fihe[¢ylinderfhead[¢over[face[éach[dth-
er.

Turnfthe[¢rankshaft[¢lockwiseBy[360° iffthese(do[mot[fiace
each[dther.[ConfirmWwhether[dr[motihesefface[éach[dther
oncel[again.

OK:
The[matchmarks[oflthe[¢amshaftpulley@ndthe[¢ylin-
der[head[¢over[face[@ach[dther[\hen[ihe[hotch[0flhe
crankshaft pulley is in the ”0” position.

NG> ADJUST VALVE TIMING

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

NG> CHECK AND REPLACE FUEL PUMP,

PRESSURE REGULATOR, FUEL PIPE LINE AND
FILTER
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170 | READ[YALUE[DFINTELLIGENTTESTER[IJIATAND[MAF)

(@) Check[ihe[lAT.

Enter[ihe[following[inenus:[Pata[list/[AllPata/[Intake[Air.[Read[ihe[Values.
Standard:[After[¢cold[$oak,[lAT[is[hearly[¢qualo[ambientIemperature.

(b) Check[ihe[MAF.

Enter[ihe[following[inenus:[Data[list/[AlllPata//MAF.[Read[ihe[yalues.

Standard:
Condition MAF[{gm/s)
Ignition[$witch[DN[{do[hot[$tart[éngine) 0
Idling 4[{o[B[g/sec
Running[ithout[Toad[{2,500[#pm) 13[{o[20[@/sec

Idling[fo[quickly[&ccelerating

Fluctuates

NG%

Refer(fo[lP0100[{see[page[05-62)[and[P0110[{see
page[05-69)

18[] | READ[VALUE[OFNTELLIGENTTESTER[I{ECT)

(@) Check[dhe[ECT.

Enter[ihe[following[inenus:[DPata[list/[AllPata/[CoolantTemp.[Read[ihe[Values.

OK:

After[¢old[$oak,[ECT[is[hearly[équallo[ambientiemperature.
When}he[éngine[is[warmed-up,[ECT[is[imorethan[75°C (167°F).

NG%

Refer[lo[PO115[and[P0116
(See[page[05-74,[05-79)

CHECK[FOR[INTERMITTENT[PROBLEMS[{See[page[05-11)




