ENGINE TROUBLESHOOTING

FOREWORD

e When the customer reports a vehicle malfunction, check the malfunction indicator lamp (MIL)
indication and diagnostic trouble code (DTC), then diagnose the malfunction according to the following
flowchart:

= IfaDTC exists, diagnose the applicable DTC inspection. (See DTC TABLE .)
= Ifno DTC exists and the MIL does not illuminate or flash, diagnose the applicable symptom
troubleshooting. (See QUICK DIAGNOSTIC CHART .)

CUSTOMER ARRIVES
Ve : D>
WARNING LIGHT* NO WARNING LIGHT*
ONFLASHING WITH SYMPTOM
CHECK FOR *CHECK DTC
PRIORITIZED DTC *IGNITION ON TEST, IDLING TEST
oTC
D ﬂ WITHOUT DTC
DIAGNOSE BY DTC DIAGNDSE BY SYMPTOM
{ON-BOARD DIAGNOSTIC) {SYMPTOM TROUBLESHOOTING)
*OTC TABLE 1. DIAGNOSTIC INDEX
DTG 2.QUICK DIAGNOSIS CHART
.;EC?#ELESHGOT'NG 3. SYMPTOM TROUBLESHOOTING

*: Malfunction Indicator Lamp (MIL), Generator Warning Light, Security Light

Notes:
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INTERMITTENT CONCERN TROUBLESHOOTING
Vibration Method

o If a malfunction occurs or becomes worse while driving on a rough road or when the engine is vibrating,
perform the steps below.

NOTE:

o There are several reasons why vehicle or engine vibration could cause an electrical malfunction.
Some of the things to check for are:
= Connectors not fully seated.
=  Wiring harnesses not having full play.
=  Wires laying across brackets or moving parts
=  Wires routed too close to hot parts.
e An improperly routed, improperly clamped, or loose wiring harness can cause wiring to become
pinched between parts.
o The connector joints, points of vibration, and places where wiring harnesses pass such as through
the firewall and body panels are the major areas to be checked.

Inspection Method for Switch Connectors or Wires

1. Connect the WDS or equivalent to the DLC-2.

2. Turn ignition switch to ON position (Engine OFF).

NOTE:

o If the engine starts and runs, perform the following steps at idle.

3. Access the PIDs for the switch you are inspecting.

4. Turn the switch on manually.

5. Shake each connector or wiring harness a bit vertically and horizontally while monitoring the PID.
o If'the PID value is unstable, check for poor connection.
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Inspection Method for Sensor Connectors or Wires

1. Connect the WDS or equivalent to the DLC-2.

2. Turn the ignition switch to the ON position (Engine off).

NOTE:

o If the engine starts and runs, perform the following steps at idle.

3. Access the PIDs for the switch you are inspecting.

4. Shake each connector or wiring harness a bit vertically and horizontally while monitoring the PID.
e If the PID value is unstable, check for poor connection.

Inspection Method for Sensors

1. Connect the WDS or equivalent to the DLC-2.

2. Turn the ignition switch to the ON position (Engine off).

NOTE:

o If the engine starts and runs, perform the following steps at idle.

3. Access the PIDs for the switch you are inspecting.
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4. Vibrate the sensor slightly with your finger.
o If'the PID value is unstable or malfunction occurs, check for poor connection or poorly mounted
sensor or both.

Inspection Method for Actuators or Relays

1. Connect the WDS or equivalent to the DLC-2.

2. Turn the ignition switch to the ON position (Engine off).
NOTE:

o If the engine starts and runs, perform the following steps at idle.
3. Prepare the output state control function for actuators or relays that you are inspecting.

4. Vibrate the actuator or relay with your finger for 3 s after output state control function is activated.
e Ifavariable click sound is heard, check for poor connection or poorly mounted actuator or both,
or the relay.

/
EKS

NOTE:

e Moving the relays too strongly may result in open relays.

Water Sprinkling Method
CAUTION:
e Indirectly change the temperature and humidity by spraying water onto the front of the radiator.
o Ifavehicle is subject to water leakage, the leakage may damage the control module. When testing a

vehicle with a water leakage problem, special caution must be used.

If the malfunction occurs only during high humidity or rainy/snowy weather, perform the following steps:
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Connect the WDS or equivalent to the DLC-2 if you are inspecting sensors or switches.

Turn the ignition switch to the ON position (Engine off).

NOTE:

o If the engine starts and runs, perform the following steps at idle.

Access the PIDs for sensors or switches if you are inspecting sensors or switches.

If you are inspecting the switch, turn it on manually.

Spray water onto the vehicle or run it through a car wash.
o If the PID value is unstable or malfunction occurs, repair or replace the part if necessary.
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ENGINE SYMPTOM TROUBLESHOOTING

e Confirm trouble symptom using the following diagnostic index, then go to the applicable

troubleshooting chart.

Diagnostic Index

| No.| TROUBLESHOOTING ITEM DESCRIPTION | PAGE
. . (See NO.1 MELTING OF MAIN OF
1 | Melting of main or other fuses — OTHER FUSES )
The MIL is
2 | MIL comes on lluminated (See NO.2 MIL COMES ON .)
incorrectly. (No
DTC's)
3 | Will not crank ggfksmrter doesmot | .. NO.3 WILL NOT CRANK .)
The starter cranks the
:negégebft‘:ﬁggﬁl .| (See NO.4 HARD TO START/LON
4 | Hard to start/long crank/erratic start/erratic crank peee 18 CRANK/ERRATIC START/ERRATI
requires excessive
L CRANK )
cranking time before
starting.
The engine stops F
5 | Engine stalls. After start/at idle  junexpectedly at idle S%SAe?{IfI/OA.% }IE];IIS}EH\;E STALLS-AFT
and/or after start.
The starter cranks
. engine at normal (See NO.6 CRANKS NORMALLY
6 | Cranks normally but will not start speed but the engine |BUT WILL NOT START )
will not run.
The engine takes
7 | Slow return to idle more time than normal )(See NO.7SLOW RETURNTO IDI
to return to idle speed. |
The engine speed
fluctuates between the
2 | Bneine runs roush/rolling idle specified idle speed (See NO.8 ENGINE RUNS
& & & and lower speed and |ROUGH/ROLLING IDLE .)
the engine shakes
excessively.
The engine speed
continues at fast idle
after warm-up.
9 | Fast idle/runs on . (See NO.9 FAST IDLE/RUNS ON .}
The engine runs after
the ignition switch is
turned off.
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Exhaust afterburn

10

Low idle/stalls during deceleration

The engine stops
unexpectedly at the
beginning of
deceleration or
recovery from
deceleration.

Exhaust afterburn

(See NO.10 LOW IDLE/STALLS
DURING DECELERATION .)

11

Engine stalls/quits.

Acceleration/cruise

The engine stops
unexpectedly at the
beginning of
acceleration or during
acceleration.

The engine stops
unexpectedly while
cruising.

Engine runs rough.

Acceleration/cruise

The engine speed
fluctuates during
acceleration or
cruising.

Misses

Acceleration/cruise

The engine misses
during acceleration or
cruising.

Buck/jerk

Acceleration/cruise/
deceleration

The vehicle
bucks/jerks during
acceleration, cruising,
or deceleration.

Hesitation/stumble

Acceleration

A momentary pause
at the beginning of
acceleration or during
acceleration.

Surges

Acceleration/cruise

A momentary minor
irregularity in engine
output.

(See NO.11 ENGINE STALLS/QUT
ENGINE RUNS ROUGH, MISSES,
BUCK/JERK,
HESITATION/STUMBLE, SURGES

12

Lack/loss of power

Acceleration/cruise

The performance is
poor under load (e.g.
power down when
climbing hills).

(See NO.12 LACK/LOSS OF POWE
ACCELERATION/CRUISE .)

13

Knocking/pinging/detonation

Acceleration/cruise

Sound is produced
when the air/fuel
mixture is ignited by
something other than
the spark plug (e.g.
hot spot in
combustion chamber).

(See NO.13
KNOCKING/PINGING/DETONATI(
ACCELERATION/CRUISE .)

| 14 |Poor fuel economy

| The fuel economyis | (See NO.14 POOR FUEL ECONON
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unsatisfactory.

)

(See NO.15 EMISSION

15 | Emission compliance Fails emissions test. COMPLIANCE .)
. . . The oil consumption | (See NO.16 HIGH OIL
16 | High oil consumption/leakage is excessive. CONSUMPTION/LEAKAGE .)
17 | Cooling system concerns Overheatin hli“hleleint%?rf 11;2113;1:{ (See NO.17 COOLING SYSTEM
g5y & & CONCERNS-OVERHEATING .)
temperature/overheats.
18 | Cooling system concerns Runs cold rz::her?(%ll’gfafloes " (See NO.18 COOLING SYSTEM
g5y 4 . CONCERNS-RUNS COLD .)
operating temperature.
Blue, black, or white
19 | Exhaust smoke smoke from exhaust (See NO.19 EXHAUST SMOKE .)
system
20 | Fuel odor (in engine compartment) Gasoline fuel smell or | (See NO.20 FUEL ODOR (IN ENGI
g p visible leakage COMPARTMENT) .)
21 |Engine noise Engine noise from | ¢ -\ 2| ENGINE NOISE )
under hood
22 | Vibration concerns (engine) Vibration from under | (See NO.22 VIBRATION CONCER
& hood or driveline (ENGINE) .)
The A/C compressor
. magnetic clutch does | (See NO.23 A/C DOES NOT WORE
23 | A/C does not work sufficiently. not engage when A/C |SUFFICIENTLY )
is turned on.
A/C is alwavs on or A/C COMDIEsSor Funs The A/C compressor | (See NO.24 A/C IS ALWAYS ON C
24 continuousl Y p magnetic clutch does |A/C COMPRESSOR RUNS
Y. not disengage. CONTINUOUSLY .)
AC docs not cut offunder wide open throtfle  magnetic ehuen dos | (55¢ NO.25 A/C DOES NOT CUT C
25 conditi(())flss o O R O o noigdieseli CaueC nd(;is UNDER WIDE OPEN THROTTLE
' . gageu CONDITIONS )
wide open throttle.
Rotten egg smell
26 | Exhaust sulphur smell (sulphur) from (See NO.26 EXHAUST SULPHUR
SMELL .)
exhaust
27 | Fuel refill concerns The fuel tank does (See NO.27 FUEL REFILL
not fill smoothly. CONCERNS )
. . The fuel does not shut | (See NO.28 FUEL FILLING SHUT
28 | Fuel filling shut off issues off properly. OFF ISSUES .)
o An incorrect spark (See NO.29 SPARK PLUG
29| Spark plug condition plug condition. CONDITION )
20 | AT concorn Upshift/downshift r’;;gglgegsiﬁ? (See SYMPTOM
engagement & TROUBLESHOOTING ITEM TABL

performance.
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QUICK DIAGNOSTIC CHART
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1 | Mehing main or olher fuses
2 | MIL comes on x X x| =
3| Wil ndt crank _
4 | Hard slar/long crank/emsatic startfematic crank x| x [w{w]x]x|[x]x]|x]|x XX
5 | Engina stalls | After start/at idla x|x | o] x X [x
[ B | Cranks rormally bul wil nol slart HIEYNEIERIE X
7 | Elow retum toidle x x
B | Engine runs rough'melling Idle Xx[x|= X xlx|xlx XX
8 | Fast idiefruns on % % X
10 | Low idledstalls during decelaration ¥ | x ¥ ] x
Engirg stalla/quits AcalerationGiuise x|x]x[=& x[a]lx[x]x x x
Engine runs rough Acceleration'crnise X x| x| x X(x]x|x|x X X
Miasas Accelsralian/crulee/ g sl el
1 decaleration
Accelarahonioniisel
Buckierk daselaration X|x|w|= X% | x| x|x x X
Hesitation/stumble Acceleration M ERERES x(x]x|x|x X X
Surges Accaleration/Crulse HEREAR AEI EIEAE ¥ X
12 | Lackfcss of powar Accaeleration'cruise x| | w(x]x|x|nlx|x|x|{x]x]x x
Knocking/pinging!
13 | datonation Acoelerationdciulse X X
14 | Poar fuel economy x| x E
15 | Emlsslons ¢ompllance [ AERE » X
18 | High cil consumption/leakage x
| 17 | Coaling syetem concems Drarheating
18 | Loulimg syatam soncams Hurs cold
18 | Exhauslamoke X | x
20 | Fusl odar {Inanging compartment)
21 | Engine naise x|x X
22 | Vibralion concams [enging)
23 | AL does not work suthiciantly
#4 | A/C always on or A'G cOMPrassor rins continuoushy
og AC does not cut off under wede open throtie
conditions
28 | Exhausl sulphur smell X X
27 | Fuel rahll concems
28 | Fual filling shun off issupe
29 | Spaplug condition ¥ 1
30 | ATconcems | Upshift'downshift engagemant Fea Saclion 05-03, SYMPTOM TROUBLEGHOOTING.

* 13B-MSP (High Powsar)
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1 | MeHing main or other uses
2 | MIL comas an
3_| Wl nol crark _ A E
4 | Hard =lartflong crank/emabic start'emratic crank HERERE HE
§ | Engina slalls | Afer startiat [dlg x|x|x X x| x x x| x
B | Lranks nemrnally but will nol start 2lnx]a]x[=x X x| =
| 7 | Show ratum to idlg
B_| Enging runs roughvreling idis FH ERENE x| El E
8 | Fast idlefruns on
10 | Low idlsdstalls during decalaration HE X e ¥ ¥
| Enging stalla/guits Ancalarationieiuise B x| x]x]x]=x]x il x]=x
Enging rung reugh Accoleration'cruise x|x A x|u|x]x]|x x
Missers Ammmt!ﬂmww 2] = alx|x]x|x x|
" dacalarat!un _
Buckierk mllgpg::gnﬂww x| x X[k |w|x]xn|x X ox|x
Hesitation/sumble Arcelaration x|x A(xu|x]x]|x x| x|x
Surges Accelsration'eruise xx AR I EIE AR E
12 | Lackfcss of powar Accaleraionvcruise P E x HEEIE HIEIE
13 g;t::;_ll:ﬂg;plngmgf Acceleration/criise X|x | X X X
14 | Pnoar fuel economy x|x i i X
15 | Emlsslons compllance % X XX | ®
18 | High cil consumptionteakage
| 17 | Coaling syetem concoms {narheating
18 | Louling systam concams Hurs cokd
18 | Exhauslsmoke x [
20 | Fusl ndor {Inanglne companment] F3 ¥ X b X | x
21 | Engine naise
22 | Vigralion congems [enging)
24 | A does not work suthciarty
24 | AC always on or ANG cOMpPressor uns contnuoishy
o | 4G does not cut off under wide open throttle
cenditians
26 | Exhaustsulphur small x X
27 | Fuel mhll conesme x
28 [ Fualfilling shul off issuas
29 | Spamplug condiion X ¥
30 | Alconcems | Upshiffdownshift engagsment B0 Forhon D503, STMETOM | HOUBLESHWO 1THG.
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X Apped
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Troublasheoting item
1| Mefting main or pther fusss
2 MIL comes on x x| x| x x| x| x| x x| =x x
3| Will not crank =
4 | Hamd siart/ong crankfemstic slEt‘amatic crank x]lxlx X %
§ | Engine stalls | Afer starvat idle HEIE x | x
E | Cranks normmally bl will nat start X s Wl x
I Slow retumn to idls X
8 [ Engine runs roughirodling idla X|x AR RARNES FARAE
8 | Fastidi/runs on X X X X
10 | Low wdlefstalls during decakaration | x]lx x| x|x X
| Engine stalisiguts Acceteration/orulse ¥ x|x x| w|x X%
Engina runs rough Accalaratiori’cruisa x| x| x X | =] x ¥ | x|x
Accelaration'crnise’
= Misses :Bmlgmt:zl; _ x| x X w]lx X x| X
cCE baratlon'crui
Buckijerk deceleration X x| ilx x| x
Hesttation'slumble Accaleration x| x| x x| x| = xlx|=x
Surges Accelorationeruise Xl x]x x| x]x Xlx s
12 | Lac ot power Accelaration/cruise x| x X lalxn|x|[x]x X
Knocking/pinging? : 2
13 ditoraian Accelarationeruise XX 3 X x ®
14 | Foor fusl economy X x x [ x]x X
15 | Emiseions compliance X % 3
16 [ High cil consumptionieakage
17 | Cooling system concams Chvarheating
18 | Coohng system conesms Runs cokd
19 | Fxhaustsmoka
| 20 | Fuel odar {In angine comparment]
21 | Engine noise
22 | Vibralion concams [gnging]
24 | AC does not work Sullicikently
24 | AC always onor AL compressar uns confinuoushy
a5 AC does not cut QN under wide opan throtlle 1
condiions
26 | Exhaust sulphur small
27 | Fuel refll concarns I
cH Fuelmngshmuﬂissl.l x| =x]x
28 | Spark plug condition x| x X
30 | ATconcems | Upshiftidownshift engagement See Section 0503, SYMPTOM TROUBLESHOOTING.
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1 | Mering main or cihar fuses
2 SO On X ¥[ x| ¥
3 | Wil not crank x|lx| x| x|x|x x| x| x] x| x| x
4 | Hard stan/long crankiamalic Stat/ematic srank X v x X[ w| w] w| >
5 | Engine stalls [ After startat idie 1| x AEIBEFRE X
A | Cranks nomally butwill not star % x HEIEEBEEE x| %
7 | Shew return o dle
B | Engina runs rough/rolling idle xlx| x [ x| x| x]x|x|x
8 [ Fastidlke/runs on
10 | Low idle/stalls dunng decelamtion A AEREEE
Engine stalls/quits Accelaration/criise x[x]x] = x| x HREEEE
Engite ruts rough Actelerationoruise HEE A E I HEIE
Mizsas Amlarat!unﬂuulsa.f X| x s x|l x x| x x| x| x
1 daoelerat!un _
Buckfark gﬁllﬁgzgnnfmm&f *| x| x| x x| x x| x Xl x| x
Hesitalleh/stumble Aoceleration HEEE A E ¥ x HEIE
Surges Accelaration/cruise *| x| x| x x| x x| x X x| x
12 | LackAocs of powar Accelerationfonice x[ x A ARIRRAE
13 ggﬁgﬂgﬁllmlng" Accolorationicruiso x x|lx| x |x| x| x]x]x|x
14 | Poar fusd aconomy x| x| % A E LHEIRIRIRA RS
15 [ Emissions compliance xlx| x [ x| x| x]x|x|x
16 | High cil consumption/laakage X x| x X
17 | Looling sy=tem concems Cnverheating
18 | Cooling systam concems Runs cold
149 | Exhausl smoke M NIEIRERE
20 | Funl odor {in anging comparimenty
21 | Engine noise
22 | Vibralion concems [snging)
23 | AT doas not work sufficiary
54 A always on or AL COMpressar runs
cortinuously
a5 AC does nol cut off undar wide open hmdtle
candticns
26 | Exhaustsulphur small
27 | Fualrahll sonceins
28 | Fuel filing shut off ssues
28 | Spark plug condition X x| x x| x| w] w| x| x
3 | ATconcems | Upshiftidownshifl engagement See Section 0503, SYMPTOM TROUBLESHOOTING.
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Troublesheoting tem — 1~ = T
1 | Mating main or other fuses
| 2 | MIL comes on 5 X
d | Will not crank X X | %
4 | Hard slartflong crankfamaic skanfamratic crank X |x
5 | Engina slalls Afler startat idis x| x x x| x x| x
6 | Cranks nomally but will nok start X K |[x[= X | = X
7 | Slow retum 1o 1dle 3
H | Engine runs roughiolling idis Aln [ x[x]| x =] x
8 | Fast idlsfruns on
10 | Low wdledstalls during decelaration £
Engine stalls’quits Accelsrmationicruise X|x x|l x
Engina rins rough AnColeraticn/CrUiEe L ¥ X
] Accelsration‘ouise)
72 Miszes dacaleration X |x x| X
Ancelarationoruse
Buchkierk decipraticn X% 2l x
Hasitaticn/siumbla Accolaratien RS x| =
Surges Acceleration/crume x| x x| x
12 | Lackfoss of power Accaleraion'Cruise X|x x| x
13 Knocklr'!gfplnglngf Accelerahon'orume x| X x| x
detonation
14 | Poaor i econommy X x x| x
15 | Emissions compliance 2l
18 | High cil consumptionleakaga X
17 | Cooling systarm Soncams Chverheating X X x| x
18 | Gooling system concems Runs cold X | =
18 | Exhaugl smoka ¥ | x| x
20 | Fusl odor {inenging sampaiment)
21 | Engine nnizse
22 | Vibrahon concams (engina)
| AC does not work sulticierty X [x|x
a4 | AT always on or AW comprossor nung continugushy X x
o AT doss not cut ol under wide open throtle
conditions
28 | Exhausl sulphur small X
27 | Fual mlill concems
28 | Fuel filling shia off iesues
28 | Sparkplug condition xx
a0 | ATconcemsz | Upshift/downzhitt engagement See Seotion 06-03, SYMPTOM TROUBLESHOOTING.
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NO.1 MELTING OF MAIN OR OTHER FUSES

|1 | MELTING OF MAIN OR OTHER FUSES

[TROUBLESHOOTING HINTS]

Inspect condition of fuse.

I

Shorted harness

Repair shorted harness and replace fuse

Fuse

Deterioration

4

Replace fuse

| Damaged fuse | Related wiring harness

MAIN fuse
e AIR PUMP fuse
MAIN e BTN fuse
e FAN fuse
IG fuse
16 e Ignition relay
IG KEY fuse
IGKEY o
e Ignition relay
ETV fuse
ETV e  Main relay
e Drive-by-wire relay
EGI COMP 1 fuse
e  Purge solenoid valve
eSSV solenoid valve
e A/CCVI
EGI COMP 1 e  Metering oil pump
e VDI
e  MAF sensor
e  Front/rear HO2S
e Fuel pump relay

(w) RX8-Engine Troubleshooting

Page 15



EGI COMP 2 fuse

e EVAP system leak detection pump
e AIR pump relay
e Fuel pump relay
EGI COMP 2 e  MAF sensor
e VFAD
e Cooling fan relay No.1
e Cooling fan relay No.2
¢  Cooling fan relay No.3
FUEL PUMP fuse
FUEL PUMP
e Fuel pump relay
AIR PUMP fuse
AIR PUMP e AIR pump relay
BTN fuse
BIN e ROOM fuse
ROOM fuse
ROOM e PCM
e DLC
ENGINE fuse
e  Steering angle sensor (with DSC)
e Keyless control module
e  Condenser
ENGINE e EPS control module
e SAS control module
e ABS HU/CM (without DSC)
e DSC HU/CM (with DSC)
WIPER fuse
WIPER e Windshield wiper and washer switch
e  Windshield wiper motor
FAN fuse
FAN e Cooling fan relay No.1

e Cooling fan relay No.3

(w)
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NO.2 MIL COMES ON

2 | MIL COMES ON
| DESCRIPTION ‘ The MIL is illuminated incorrectly.
e PCM illuminates for emission-related concern (DTC is stored in PCM)
e Instrument cluster malfunction
POSSIBLE CAUSE

NOTE:

o If MIL blinks at steady rate, misfire condition could exist.

Diagnostic procedure

| STEP | INSPECTION

RESULTS ‘ ACTION

Connect the WDS or equivalent to the Go to the applicable DTC inspection.
DLC-2. Yes
(See DTC TABLE .)
Turn the ignition switch to the ON
1 position (Engine off).
Retrieve any DTCs. No Go to the next step.
Are there any DTCs displayed?
Inspect between the following wiring Inspect instrument cluster operation.
harnesses. Yes
(See INSTRUMENT CLUSTER
e PCM terminal 4V—instrument INPUT/OUTPUT CHECK MODE .)
2 cluster terminal 1J
e PCM terminal 4S—instrument
cluster terminal 1L No Repair or the replace wiring harness.
Are they normal?
e Verify test results.
3 = Ifnormal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or On-line Repair
Information and perform the repair or diagnosis.

(w) RX8-Engine Troubleshooting
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NO.3 WILL NOT CRANK

3 WILL NOT CRANK
DESCRIPTION The starter does not work.
e Open starter circuit between ignition switch and starter
e TR switch malfunction (AT)
e TR switch misadjustment (AT)
e Low or dead battery
e Charging system malfunction
o Starter interlock switch malfunction (MT)
o Starter malfunction
e Fuel injector improper operation
e Fuel injector malfunction (leakage, clogging, injection amount)
e Low engine compression
* Engine internal malfunction
= Abnormal engine oil condition (viscosity, deterioration)
* Low oil pressure
= Excessive fuel pressure
* Air mixed in oil passage
* Metering oil pump malfunction
o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle
POSSIBLE . SejizeQ/hyd.rolo‘cked engine, flywheel or drive plate (excessive mechanical loss)
CAUSE e Air mixed in oil passage

e Abnormal engine oil condition (viscosity, amount, deterioration)
e Immobilizer system and/or circuit malfunction
o Immobilizer system operating properly (Key is not registered.)

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:

¢ Disconnecting/connecting quick release connector without cleaning it mayv possibly

(w) RX8-Engine Troubleshooting
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cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of

foreign material.

Diagnostic procedure

STEP INSPECTION RESULTS ACTION
Connect the WDS or equivalent to the Both conditions appear:
DLC-2. Yes
Go to Step 4.
Do the following conditions appear?
1 Either or other condition
e The engine is not completely appears:
No
started.
e DTCBI1260 is dlsplayed Go to the next Step.
Yes Go to the next step.
) Are the ignition coil connectors securely Connect the coil connectors
connected to the coil? No securely.
Return to Step 1.
Yes Go to the next step.
Inspect the instrument cluster and
the following wiring harnesses.
e Between PCM terminal 4V
3 Does the security light illuminate? and instrument cluster
No .
terminal 1J
e Between PCM terminal 4S
and instrument cluster
terminal 1L
Connect the WDS or equivalent to the Go to the applicable DTC
DLC-2 and retrieve DTC. inspection.
Are any of the following DTCs displayed? (See DTC TABLE
Yes (IMMOBILIZER SYSTEM) .)
4 DTC
(See DTC TABLE [MULTIPLEX
o B1213, B1341, B1600, B1601, COMMUNICATION SYSTEM]
B1602, B1681, B2103, B2139, )
B2431, U1147, U2510
No Go to the next step.
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Inspect the following wiring harnesses v Repair or replace the wiring
and connectors for an open or short circuit: | * € harnesses and connectors.
e Between coil terminal A and
5 keyless control module terminal 3F
e Between coil terminal B and No Go to the next step.
keyless control module terminal 3E
Are there any malfunctions?
Inspect the following wiring harnesses Repair or replace the wiring
... |Yes
and connectors for an open or short circuit: harnesses and connectors.
e Between keyless control module
6 terminal 3A and PCM terminal 4V
e Between keyless control module No Go to the next step.
terminal 3B and PCM terminal 4S
Are there any malfunctions?
Is there continuity between PCM terminal | Yes ‘ Go to the next step.
7 5A and the starter relay with the clutch ] .
pedal depressed (MT), P or N position No Repair or replace the wiring
( AT)Q harness.
Inspect the following: | Yes ‘ Go to the next step.
o Battery connection
e Battery condition
] e Transmission is in Park or Neutral. Service if necessary.
(AT) No
e Clutch is fully depressed. (MT) Repeat Step 8.
o Fuses
Are all the items normal?
Is a clicking sound heard from the starter | Yes ‘ Go to the next step.
9 when the ignition switch is turned to the
START position? No Go to Step 14.
Inspect starting system. | Yes ‘ Go to the next step.
10 |(See STARTER INSPECTION .) No Repair or replace components if
required.
Is starting system normal?
Install a wrench or equivalent to the Yes Go to Step 14.
eccentric pulley bolt.
11 ) .
Turn the eccentric shaft clockwise. No Go to the next step.
Will the eccentric shaft turn?

(w) RX8-Engine Troubleshooting

Page 20



Remove all accessory belts. Inspect the accessory parts for
Yes excessive mechanical resistance
CAUTION: and repair or replace the
malfunctioning parts.
e To prevent engine damage
12 (overheat etc.), do not crank engine
for a long time after removing
accessory belts.
No Go to the next step.
Crank the engine.
Does the engine crank?
Inspect internal parts of the starter
for malfunction and repair or
lace th Ifunctioni rts.
Remove starter. Yes replace the malfunctioning parts
. See Starter I Parts I ti
Install a wrench to the eccentric pulley () ee Startel THher Farts MSpection
bolt. :
13 Overhaul the engine and repair or
Turn the eccentric shaft clockwise. replace the malfunctioning parts.
Will the eccentric shaft turn? No (See BATTERY INSPECTION .)
(See GENERATOR
INSPECTION .)
| Yes ‘ Go to the next step.
NOTE:
o The following test should be Inspect the adjustment of the TR
performed on AT only. For MT, go switch.
to the next step.
(See TRANSMISSION RANGE
15 Connect the WDS or equivalent to the (TR) SWITCH ADJUSTMENT .)
DLC-2. No
If the TR switch is adjusted
Access TR PID. properly, inspect for an open
circuit between the TR switch and
Turn the ignition switch to the ON TCM terminal 1D, 2B or the
position. starter.
Does TR PID indicate P/N when selecting
the P or N position?
Perform fuel injector operation inspection. | Yes Go to the next step.
16 |(See Fuel Injector Operation Inspection .) Repair or replace the -
No malfunctioning part according to
Does fuel injector operate properly? inspection result.
| 17 ‘ | Yes Go to the next step.
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Inspect the fuel injectors for the
following:
(See FUEL INJECTOR INSPECTION .)
. Leakage No Replace suspected fuel injector.
e Clogging
e Injection amount
Are the injectors normal?
Inspect the engine compression. | Yes Go to Step 25.
18 |(See COMPRESSION INSPECTION .)
No Go to the next step.
Is it normal?
Apply the engine oil to front and rear | Yes Go to the next step.
rotors from plug hole approx. 3—5 ml
{3—S5 cc, 0.11—0.16 fl-0z} .
19 1 t the engi ion.
nspect the engine compression No Go to Step 21.
(See COMPRESSION INSPECTION .)
Is it normal?
Clean the spark plugs. Remove carbon or foreign
Yes material inside the engine using
20 |Crank the engine. the carburetor cleaner.
Does the engine start? No Go to the next step.
Yes ‘ Go to the next step.
Repair or replace the
malfunctioning part according to
inspection results.
Perform the metering oil pump control Afte':r that overhaul or replace the
inspection. cngine.
)1 (See Metering Oil Pump Control (See ENGINE COOLANT Go to
Inspection .) No TEMPERATURE (ECT) Ves he
SENSOR INSPECTION .) next
Does the metering oil pump control step.
operate properly? Aft@r that overhaul or replace the
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Is fuel line pressure normal?
| No ‘ Replace the fuel pump unit.
(w) RX8-Engine Troubleshooting
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(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

After that overhaul or replace the engine.
(See DTC TABLE .)
OR

Communication error message is
displayed :

Inspect for the following:

e Open circuit between main relay
and PCM terminal SAC or 5AF

e Open circuit between main relay
terminal E and PCM terminal 4E

e The main relay is stuck open.

e Open or poor GND circuit (PCM
terminal 4A, 4J, 5T, 5D, 50 or 5R)

e Poor connection of vehicle body
GND

No

No DTC is displayed:
Inspect the following:

e START circuit in ignition switch

e Open circuit between ignition
switch and starter

o Starter interlock switch (MT)

(See STARTER INTERLOCK
SWITCH (MT) INSPECTION .)

27

e Verify test results.
* Ifnormal, return to the diagnostic index to service any additional symptoms.
» [f the malfunction remains, inspect the related Service Bulletins and/or On-
line Repair Information and perform the repair or diagnosis.
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NOA HARD TO START/LONG CRANK/ERRATIC START/ERRATIC CRANK

4 HARD TO START/LONG CRANK/ERRATIC START/ERRATIC CRANK
o The starter cranks engine at the normal speed but the engine requires excessive
DESCRIPTION cranking time before starting.
e The battery is in the normal condition.
e Vacuum leakage
e Air leakage from intake-air system
e Air suction at intake-air system (between MAF sensor and intake ports)
e Air cleaner restriction
o Improper operation of drive-by-wire control system
e Drive-by-wire control system operates in fail-safe mode
e Throttle body malfunction (stuck open)
eSSV stuck open
eSSV solenoid valve malfunction (stuck open)
e APV stuck open*
e APV motor malfunction*
e APV position sensor malfunction*®
e Poor fuel quality
e Jet air mixing system malfunction (restriction or leakage in air passage)
o Inadequate fuel pressure
e Pressure regulator malfunction (integrated in fuel pump)
e Fuel injector (FP1) (RP1) is clogged.
CI;%SSSFI:BLE e Open or short in fuel injector (FP1) (RP1) control signal circuit

e Restriction in exhaust system
e Purge solenoid valve malfunction (stuck open)
o Improper air/fuel ratio control (abnormal ECT signal to PCM)
o Erratic signal form eccentric shaft position sensor
e MATF sensor contamination (abnormal signal to PCM)
e MAF sensor improper installation
e Low engine compression
* Engine internal malfunction
= Abnormal engine oil condition (viscosity, deterioration)
* Low oil pressure
= Excessive fuel pressure
» Air mixed in oil line
* Metering oil pump malfunction
o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle
e Starting system malfunction
e Spark leakage from high-tension leads
e Spark plug malfunction
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WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION

Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-
Acceleration/cruise".

Does engine Yes

knock/ping/detonate? (See NO.13
KNOCKING/PINGING/DETONATION-

ACCELERATION/CRUISE .)

| No | Go to the next step.

12

| Inspect for the following: | Yes | Go to the next step.
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e Vacuum leak

e Proper fuel quality (e.g.
proper octane,
contamination,
winter/summer blend)

o Blockage at intake-air
system (between MAF
sensor and intake ports)

e Loose bands on intake-air

Service if necessary.

system hoses No
e Cracks in intake-air Repeat Step 2.
system
e Air cleaner restriction
e Jet air mixing system air
passage (clogging or
leakage)
e MAF sensor installation
Are all the items normal?
Connect the WDS or equivalent Go to the applicable DTC inspection.
to the DLC-2. Yes
(See DTC TABLE .)
Turn the ignition switch to the ON
position (Engine off).
Retrieve any DTCs. No Go to the next step.
Are there any DTCs displayed?
Yes Go to the next step.
Connect the WDS or equivalent If temperature gauge is in the normal range
to the DLC-2. but the ECT PID is not the same as the
temperature gauge reading, inspect the ECT
Access the ECT PID. sensor.
Inspect the readings on both the (See ENGINE COOLANT
ECT PID and the temperature TEMPERATURE (ECT) SENSOR
gauge on the instrument cluster No INSPECTION )
readings. .
If the temperature gauge on instrument
Does the ECT PID indicate the cluster indicates the cold range but the ECT
same temperature as the gauge PID is normal, inspect the temperature gauge
readings? and the sending unit.
(See Water temperature gauge .)
Go to the symptom troubleshooting "No.17
Cooling system concerns — Overheating".
Is the engine overheating? Yes

(See NO.17 COOLING SYSTEM
CONCERNS-OVERHEATING .)
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| | | No | Go to the next step.
Inspect for cracks on high- | Yes | Repair suspected high-tension leads.
tension leads.
6
Are there any cracks on high- No Go to the next step.
tension leads?
Spark plug is wet or covered with
carbon:
Inspect for fuel leakage from fuel injector.
Inspect the spark plug conditions. | Yes
7 Spark plug is grayish white:
Is the spark plug wet, covered
with carbon or grayish white? Inspect for clogging fuel injector (FP1)
(RP1).
Install spark plugs in the original positions.
No
Go to the next step.
Visually inspect the eccentric Yes Go to the next step.
shaft position sensor and the teeth
of the pulse wheel.
8
Are the eccentric shaft position No Replace the malfunctioning parts.
sensor and the teeth of the pulse
wheel normal?
) Inspect the drive-by-wi trol syst
Attempt to start the engine at part opsfaet?on © Grivesbymwite CoNTot system
throttle. Yes ’
9 . .
. See Drive-by- Control Syst
Does the engine run smoothly at g n:; R ctril(:]ne )y wite L-ontrol system
part throttle? '
| No | Go to the next step.
| 10 | | Yes | Go to the next step.
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Disconnect the fuel line quick
release connector and install the
fuel gauge to the fuel line.

Short check connector terminal
F/P to the body GND using a
jumper wire.

Turn the ignition switch to the ON
position.

Is the fuel line pressure correct
with the ignition switch ON?

(See FUEL LINE PRESSURE
INSPECTION .)

No

Zero or low:

Inspect the fuel pump relay and the fuel
pump circuit.

Inspect for clogged fuel line.
If normal, replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

High:
Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

| Yes | Go to the next step.
Inspect the fuel injector.
Is the fuel line pressure held after
the ignition switch is turned off? (See FUEL INJECTOR INSPECTION )
11
(See FUEL LINE PRESSURE No If the fue.l injector is normal, replace the fuel
INSPECTION .) pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Disconnect the vacuum hose Inspect if the purge solenoid valve sticks
. Yes
from the purge solenoid valve and open.
plug the opening end of the
|p  |vacuum hose. Attempt to start the
engine.
No Go to the next step.
Is the starting condition
improved?
Replace the MAF .
Inspect the MAF sensor for cplace e SERSOt
|3 |contamination. Yes (See INTAKE-AIR SYSTEM
. REMOVAL/INSTALLATION .)
Is there any contamination?
| No | Go to the next step.
Visually inspect the exhaust | Yes | Replace the suspected part.
system part.
14
Is there any deformed exhaust No Go to the next step.
system part?
| 15 | Inspect the starting system. Yes Go to the next step.

(w) RX8-Engine Troubleshooting

Page 28



(See STARTER INSPECTION .)

No Repair or replace components if required.
Is the starting system normal?
Inspect the engine compression. | Yes Go to Step 21.
16 |(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning part
according to inspection results.
Perform the metering oil pump
control inspection. After that overhaul or replace the engine.
Go
17 (See Metering Oil Pump Control (See ENGINE COOLANT to
Inspection .) No TEMPERATURE (ECT) SENSOR Yes |the
‘ _ INSPECTION .) next
Does the metering oil pump step.
control operate properly? After that overhaul or replace the engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
After that overhaul or replace the
No |engine. Yes Go to the next step.
(See Fuel Injector Operation
Inspection .)
Does fuel injector operate
properly?
Repair or replace the
No |malfunctioning part according to
the inspection results.
Inspect the fuel injectors for the Inspect the engine oil condition (viscosity,
23 . Yes N
following: amount deterioration).
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(See FUEL INJECTOR
INSPECTION .)

o Leakage No Replace the suspected fuel injector.
e Clogging
o Injector amount

Are the injectors normal?

24

e Verify test results.
= Ifnormal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or On-
line Repair Information and perform the repair or diagnosis.

13B-MSP (High Power)
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NOS ENGINE STALLS-AFTER START/AT IDLE

5 ENGINE STALLS—AFTER START/AT IDLE

DESCRIPTION

Engine stops unexpectedly.

e No battery power supply to PCM or poor GND
e Vacuum leakage
e Air leakage from intake-air system parts
e Air suction at intake-air system (between MAF sensor and intake ports)
e Air cleaner restriction
o Improper operation of drive-by-wire control system
o Throttle body malfunction (stuck closed)
e Poor fuel pressure
o Inadequate fuel pressure
e Pressure regulator malfunction (integrated in fuel pump unit)
e Fuel pump body mechanical malfunction
e Fuel pump resister malfunction (open)
o Fuel leakage from fuel injector
e Fuel injector (FP1) (RP1) clogging
o Jet air mixing system malfunction (restriction or leakage at air passage)
e Open or short circuit in fuel pump body and related wiring harness
e Restriction in exhaust system
POSSIBLE e Purge solenoid valve malfunction (stuck open)
CAUSE e Improper air/fuel ratio control (abnormal signal from ECT sensor to PCM)
e MAF sensor improper installation
e No signal from eccentric shaft position sensor due to sensor, related wire or wrong
installation

e Electrical connector disconnected
o Low engine compression

* Engine internal malfunction

* Abnormal engine oil condition (viscosity, deterioration)

= Low oil pressure

» Excessive fuel pressure

*= Air mixed in oil line

*  Metering oil pump malfunction

o Leakage or clogging in oil pipe
e Leakage or clogging in oil nozzle

e A/C system operation is improper
e Engine overheating
e Abnormal engine oil condition (viscosity, amount, deterioration)
e Spark leakage from high-tension leads
e Ignition coil malfunction
e Immobilizer system and/or circuit malfunction
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CAUTION:

o Immobilizer system operates properly (Key is not registered.)

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)

(See AFTER REPAIR PROCEDURE .)

o Disconnecting/connecting quick release connector without cleaning it may
possibly cause damage to fuel pipe and quick release connector. Always clean
quick release connector joint area before disconnecting/connecting, and make
sure that it is free of foreign material.

Diagnostic procedure

| STEP | INSPECTION

RESULTS

ACTION

Connect the WDS or equivalent Both conditions appear:
to the DLC-2. Yes
Go to Step 3.
Do the following conditions
| appear?
Either or other condition appears:
e The engine is not No
completely started. Go to the next step.
e DTC B1260 is displayed.
) Y Go to th t step.
Does the engine stall after ‘ ° ° (‘) © ne?x‘ >ep =
o) approx. 2 s after the engine is The immobilizer system is normal.
started? No
Go to Step 9.
Yes Go to the next step.
3 Is the coil connectqr securely Connect the coil connector securely.
connected to the coil? No
Return to Step 2.
| 4 Yes Go to the next step.
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Does the security light
illuminate?

Inspect the instrument cluster and the
following wiring harnesses.

e Between PCM terminal 4V and

No instrument cluster terminal 1J
e Between PCM terminal 4S and
instrument cluster terminal 1L
Connect the WDS or equivalent Go to the applicable DTC inspection.
to the DLC-2 and retrieve the
DTC. (See DTC TABLE (IMMOBILIZER
Yes SYSTEM) .)
Are any of the following DTCs
displayed? (See DTC TABLE [MULTIPLEX
COMMUNICATION SYSTEM] .)
DTC
o BI1213, B1341, B1600,
B1601, B1602, B1681, No Go to the next step.
B2103, B2139, B2431,
U1147, U2510
Inspect the following wiring Yes Repair or replace the wiring harnesses and
harnesses and connectors for an connectors.
open or short circuit:
e Between coil terminal A
and keyless control
module terminal 3F
« Between coil terminal B | N© Go to the next step.
and keyless control
module terminal 3E
Are there any malfunctions?
Inspect the following wiring Yes Repair or replace the wiring harnesses and
harnesses and connectors for an connectors.
open or short circuit:
e Between keyless control
module terminal 3A and
PCM terminal 4V
No Go to the next step.

e Between keyless control
module terminal 3B and
PCM terminal 4S

Are there any malfunctions?
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Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-

Acceleration/cruise".
Does the engine Yes
knock/ping/detonate? (See NO.13
KNOCKING/PINGING/DETONATION-
ACCELERATION/CRUISE .)
‘ No ‘ Go to the next step.
Verify the following: ‘ Yes ‘ Go to the next step.
e Vacuum connection
e Air cleaner element
e No air leakage from
intake-air system
o Blockage at intake-air
system (between MAF
sensor and intake ports)
e No restriction of intake-air
system
e Jet air mixing system
passage (clogging or Service if necessary.
leakage) No
e Proper sealing of intake Repeat Step 9.
manifold

e Ignition wiring

o MATF sensor installation

o Fuel quality: proper
octane, contamination,
winter/summer blend

o Electrical connections

e Smooth operation of
throttle valve

Are all the items normal?
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10

Connect the WDS or equivalent
to the DLC-2.

Turn the ignition switch to the ON
position (Engine off).

Retrieve any DTCs.

Are there any DTCs displayed?

Yes

DTC is displayed:
Go to the applicable DTC inspection.
(See DTC TABLE .)
OR

Communication error message is
displayed:

Inspect for the following:
PCM terminal 5SAC or SAF

e Open main relay GND circuit
e The main relay is stuck open.

e Open circuit between main relay and

e Open or poor GND circuit (PCM

terminal 4A, 4J, 5T, 5D, 50 or 5R)
Poor connection of vehicle body

GND

No

No DTC is displayed:

Go to the next step.

11

Connect the WDS or equivalent
to the DLC-2.

Access the APP1 and APP2 PIDs.

Crank the engine with the
accelerator pedal released.

Are the APP1 and APP2 PIDs
indicating that the accelerator
pedal is in the released position?

Yes

Go to the next step.

No

Inspect for the following:

e APP sensor

Wiring harnesses and connectors
between PCM and APP sensor
= PCM terminal 4Y—APP
sensor terminal D
= PCM terminal SF—APP
sensor terminal F

* PCM terminal SAE—APP
sensor terminal E

=  PCM terminal 4X—APP
sensor terminal A

= PCM terminal 5SC—APP
sensor terminal C

* PCM terminal SAB—APP
sensor terminal B

Yes

Go to the next step.
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Connect the WDS or equivalent Inspect for the following:
to the DLC-2.
o TP sensor
Access the TP_REL PID. e Wiring harnesses and connectors
between PCM and throttle body
Crank the engine with the =  PCM terminal 1Q—throttle
accelerator pedal released. N body terminal E
© * PCM terminal 1J—throttle
Does TP_REL PID indicate the body terminal F
closed throttle position? «  PCM terminal 2F—throttle
body terminal C
=  PCM terminal 1M—throttle
body terminal D
Y to th t step.
Access the ECT PID., b Go o the next step.
Inspect for the following:
13 Does ECT PID indicate the proper
engine coolant temperature? No e ECTsensor
e Open or short circuit between ECT
(See PCM INSPECTION .) sensor and PCM terminal 2K or 1U
) I t the drive-by-wi trol syst
Attempt to start the engine at part OSZFSSOH © Qrive-bymwite COMOT system
throttle. Yes '
14 . (See Drive-by-wire Control System
Does the engine run smoothly at Inspection .)
part throttle? :
‘ No ‘ Go to the next step.
‘ Yes ‘ Go to the next step.
Inspect for the following:
Connect the WDS or equivalent e Open or short circuit in eccentric
to the DLC-2. shaft position sensor
e Open or short circuit between
15 |Access the RPM PID. eccentric shaft position sensor and
o No PCM terminal 2U or 2X
Does the RPM PID indicate the e Open or short circuit in eccentric
engine speed during engine shaft position sensor harnesses
cranking?
If the eccentric shaft position sensor and the
wiring harness are normal, go to the next
step.
Visually inspect the eccentric Yes Go to the next step.
shaft position sensor and the teeth
of the pulse wheel.
16
No Replace the malfunctioning parts.

Are the eccentric shaft position
sensor and the teeth of the pulse
wheel normal?
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Inspect for cracks on the high- Yes Repair the suspected high-tension leads.
tension leads.
17
Are there any cracks on the high- | NO Go to the next step.
tension leads?
Go to the next step.
Yes .
If the symptom occurs with the A/C on, go
to Step 23.
Inspect for the following:
o e Open or short circuit in ignition coil
Is a strong blue spark visible at e Open circuit in high-tension leads
I8 |each disconnected high-tension  Open circuit between ignition coil
lead while cranking the engine? connector GND terminal and body
No GND
e Open circuit between ignition switch
and ignition coil
e Open circuit between ignition coil
terminal E and PCM terminal 2Z,
2AA,2AC or 2AD
Spark plug is wet or covered with
carbon:
Inspect for fuel leakage from the fuel
injector.
Inspect the spark plug condition. | Yes fyector
k plug i ish white:
19 Is the spark plug wet, covered Spark plug is grayish white
) . .o
with the carbon or grayish white? Inspect for clogged fuel injector (FP1)
(RP1).
Install spark plugs on the original positions.
No
Go to the next step.
Perform the fuel pump speed Yes Go to the next step.
control operation inspection.
20 |(See Fuel Pump Speed Control Repair or replace the malfunctioning parts,
Operation Inspection .) No according to the fuel pump speed control
operation inspection results.
Does the fuel pump speed control
operate properly?
| 21 ‘ Yes Go to the next step.
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Disconnect the fuel line quick Zero or low:
release connector and install the
fuel gauge to the fuel line. Inspect the fuel pump relay and the fuel
pump circuit.
Short the check connector
terminal F/P to the body GND Inspect for clogged fuel line.
using a jumper wire.
Inspect the fuel pump resister.
Turn the ignition switch to the ON
position. No If normal, replace the fuel pump unit.
Is the fuel line pressure correct (See FUEL PUMP UNIT
with the ignition switch ON? REMOVAL/INSTALLATION .)
(See FUEL LINE PRESSURE High:
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Y Go to th t step.
Visually inspect for fuel leakage ‘ b ‘ o fo The fiex s.e;.)
at the fuel injector, O-ring and Inspect the fuel injector.
fuel line. Service if necessary.
(See FUEL INJECTOR INSPECTION .)
22 |Is the fuel line pressure held after . ‘
the ignition switch is turned off? No If the fuel injector is normal, replace the fuel
pump unit.
(See FUEL LINE PRESSURE
INSPECTION .) (See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
| 23 | Yes ‘ Go to the next step.
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NOTE:
* The following tefSt is for If the A/C is always on, go to the symptom
stall concerns with the o .
troubleshooting "No.24 A/C is always on or
A/C on. If other symptoms . "
. A/C compressor runs continuously".
exist, go to the next step.
Connect pressur to th (See NO.24 A/C IS ALWAYS ON OR A/C
OTeCt PIOssure Sauges o the COMPRESSOR RUNS CONTINUOUSLY
A/C low and high pressure side No )
lines. '
Turn the A/C on and measure the For other symptoms, inspect the following:
low side and high side pressures. «  Refrigerant charging amount
Are pressures within the »  Condenser fan operation
specifications?
(See REFRIGERANT
PRESSURE CHECK .)
Disconnect the vacuum hose Inspect if purge solenoid valve is stuck
between the purge solenoid valve Yes open.
and intake manifold at the quick
release connector. Inspect evaporative emission control system.
24 Plug the opening end of the
vacuum hose.
Start the engine. No Go to the next step.
Is the engine stall now
eliminated?
Perform the SSV operation ‘ Yes Go to the next step.
inspection.
25 (See Secondary Shutter Valve Repair. or replace the malfupctigning pgrts,
(SSV) Operation Inspection .) No according to the SSV operation inspection
results.
Does the SSV operate properly?
| 26 | ‘ Yes Go to the next step.
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NOTE:
e The following test is for
13B-MSP (High Power).
Go to the next step for
13B-MSP (Standard
Power). Repair or replace the malfunctioning parts,
No according to the APV control inspection
Perform the APV control results.
inspection.
(See Auxiliary Port Valve (APV)
Control Inspection .)
Does the APV control operate
properly?
Is air leakage felt or heard at ‘ Yes Repair or replace the malfunctioning parts.
27 intake-air system components
while racing the engine to a No Go to the next step.
higher speed?
Check the oil pipe between the Yes Inspect and repair for leakage and/or
metering oil pump and the clogging in the oil passage at engine.
78 metering oil nozzle.
Is there air and/or clogging in oil No Go to the next step.
pipe?
Perform the fuel injector Yes Go to the next step.
operation inspection.
29 (See Fuel Injector Operation . o
Inspection .) No Repalr. or replage the m.alfunctlonmg part
according to the inspection results.
Does the fuel injector operate
properly?
Inspect fuel injectors for the Yes Inspect the engine oil condition (viscosity,
following: amount deterioration).
(See FUEL INJECTOR
INSPECTION .)
30
o Leakage No Replace the suspected fuel injector.
e Clogging
e Injector amount
Are injectors normal?
| 31 | Inspect the engine compression. | Yes Visually inspect the exhaust system part.
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(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning part
according to the inspection results.
Perform the metering oil pump ‘
control inspection. After that overhaul or replace the engine.
Go
(See Metering Oil Pump Control (See ENGINE COOLANT to
32 Inspection .) No TEMPERATURE (ECT) SENSOR Yes|the
INSPECTION .) next
Does the metering oil pump ‘ step.
control operate properly? After that overhaul or replace the engine.
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
Repair or replace the
malfunctioning part according to
the inspection result.
No |After that overhaul or replace the | Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
No
After that overhaul or replace the
engine.
(See Engine Workshop Manual.)
Inspect and repair for leakage and/or
logging in the oil t engine.
Check the oil pipe between the CIOBEINE 1l The O passage al engine
metering O%l pump and the Yes After that overhaul or replace engine.
36 metering oil nozzle.
See Engine Workshop M 1.
Is there air and/or clogging in oil (See Engine Workshop anl'la )
pipe? Overhaul or replace the engine.
No
(See Engine Workshop Manual.)
137
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Verify test results.

If normal, return to the diagnostic index to service any additional symptoms.
If the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.
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NO6 CRANKS NORMALLY BUT WILL NOT START

CRANKS NORMALLY BUT WILL NOT START

DESCRIPTION

The starter cranks the engine at normal speed but the engine will not run.

Refer to the symptom troubleshooting "No.5 Engine stalls" if this symptom appears

after engine stall.
The fuel is in the tank.
The battery is in normal condition.

POSSIBLE
CAUSE

No battery power supply to PCM
Open PCM GND or vehicle body GND
Air cleaner restriction
Air leakage from intake-air system
Vacuum leakage
Improper operation of drive-by-wire control system
Drive-by-wire control system operates in fail-safe mode (abnormal accelerator
position and TP signal to PCM)
Poor fuel quality
Open or short circuit in fuel pump body and related wiring harness
Inadequate fuel pressure
Fuel pump relay malfunction (stuck open)
Fuel pump mechanical malfunction
Pressure regulator (integrated in fuel pump unit) malfunction
Fuel injector malfunction (leakage, clogging, improper injection amount)
Open or short in fuel injector control signal circuit
Purge solenoid valve malfunction (stuck open)
Restriction in exhaust system
Disconnected electrical connector
No signal from eccentric shaft position sensor, related wiring harness or incorrect
installation
Improper air/fuel ratio control at starting (abnormal ECT signal to PCM)
APP sensor malfunction (de-chock control operating due to abnormal accelerator
position signal to PCM)
Low engine compression

* Engine internal malfunction

= Abnormal engine oil condition (viscosity, deterioration)

* Low oil pressure

= Excessive fuel pressure

» Air mixed in oil line

* Metering oil pump malfunction

o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle

Engine overheating
Spark leakage from high-tension leads
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e Spark plug malfunction

e Ignition coil malfunction

e Immobilizer system and/or circuit malfunction

o Immobilizer system operates properly (Key is not registered.)

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE .)
CAUTION:
o Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION
Connect the WDS or equivalent to the Both conditions appear:
DLC-2. Yes
Go to Step 3.

Do any of the following conditions
1 appear?

Either or other condition appears:
o The engine does not completely | No

start. Go to the next step.
e DTC B1260 is displayed.

‘ Yes Go to the next step.
P Does the engine stall after approx. 2 s The immobilizer system is normal.
from when it is started? No
Go to Step 8.
| 3 | Yes Go to the next step.
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Are the ignition coil connectors Connect the coil connectors securely.
securely connected to the coils? No
Return to Step 2.
Yes Go to the next step.
Inspect instrument cluster and the
following wiring harness.
4 Does the security light illuminate? e Between PCM terminal 4V and
No . }
instrument cluster terminal 1J
e Between PCM terminal 4S and
instrument cluster terminal 1L
Connect the WDS equivalent to the Go to the applicable DTC inspection.
DLC-2 and retrieve the DTC.
(See DTC TABLE (IMMOBILIZER
Are any of the following DTCs Yes SYSTEM) .)
displayed?
5 (See DTC TABLE [MULTIPLEX
DTC COMMUNICATION SYSTEM] .)
o B1213, B1341, B1600, B1601,
B1602, B1681, B2103, B2139, | No Go to the next step.
B2431, U1147, U2510
Inspect the following wiring harnesses Yes Repair or replace the wiring harnesses
and connectors for an open or short and connectors.
circuit:
o Between coil terminal A and
6 keyless control module terminal
3F
e Between coil terminal B and No Go to the next step.
keyless control module terminal
3E
Are there any malfunctions?
Inspect the following wiring harnesses Repair or replace wiring harnesses
Yes
and connectors for an open or short and connectors.
circuit:
e Between keyless control
7 module terminal 3A and PCM
terminal 4V
o Between keyless control No Go to the next step.
module terminal 3B and PCM
terminal 4S
Are there any malfunctions?
| 8 | Verify the following: Yes Go to the next step.
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Vacuum connection

External fuel shut off or
accessory (such as kill switch,
alarm.)

Fuel quality: proper octane,
contamination, winter/summer

blend
e No air leakage from intake-air Service if necessary.
system No
e Proper sealing of intake Repeat Step 8.
manifold
e Ignition wiring
e Electrical connections
o Fuses
e Smooth operation of throttle
valve
Are all the items normal?
DTC is displayed:
Go to the applicable DTC inspection.
(See DTC TABLE .)
OR
Communication error message is
Connect the WDS or equivalent to the displayed:
DLC-2.
Yes Inspect for the following:
Turn the ignition switch to the ON
9 position (Engine off). e Open circuit between main
relay and PCM terminal SAC
Retrieve any DTCs. or SAF
e Open main relay GND circuit
Are there any DTCs displayed? e Main relay is stuck open.
e Open or poor GND circuit
(PCM terminal 4A, 4J, 5T, 5D,
50 or 5R)
e Poor connection of vehicle
body GND
No DTC is displayed:
No
Go to the next step.
| 10 Yes Go to the next step.
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Connect the WDS or equivalent to the
DLC-2.

Access the APP1 and APP2 PIDs.

Crank the engine with the accelerator
pedal released.

Do the APP1 and APP2 PIDs indicate
that the accelerator pedal is in the
released position?

Inspect for the following:

e APP sensor
e Wiring harnesses and
connectors between PCM APP
sensor
* PCM terminal
4Y—APP sensor
terminal D
= PCM terminal
5F—APP sensor
terminal F

No = PCM terminal
5AE—APP sensor
terminal E
= PCM terminal
4X—APP sensor
terminal A
= PCM terminal
5C—APP sensor
terminal C
= PCM terminal
5AB—APP sensor
terminal B
Yes Go to the next step.
Inspect for the following:
e TP sensor
e Wiring harnesses and
Connect the WDS or equivalent to the connectors between PCM and
DLC-2. throttle body
= PCM terminal
Access the TP REL PID. 1Q—throttle body
11 ‘ . terminal E
Crank the engine with the accelerator | Njo »  PCM terminal
pedal released. 1J—throttle body
terminal F
Does the TP REL PID indicate the «  PCM terminal
closed throttle position? 2F—throttle body
terminal C
= PCM terminal
IM—throttle body
terminal D
| 12 | Access the ECT PID. Yes Go to the next step.
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Inspect for the following:
Does the ECT PID indicate the proper
engine coolant temperature? e ECT sensor
No e Open or short circuit between
(See PCM INSPECTION .) ECT sensor and PCM terminal
2K or 1U
13 Does the engine start with the throttle ‘ Yes ‘ Go to Step 26.
closed? ' No | Go to the next step.
Inspect the drive-by-wire control
system operation.
14 Will the engine start and run smoothly | Yes
at part throttle? (See Drive-by-wire Control System
Inspection .)
‘ No ‘ Go to the next step.
‘ Yes ‘ Go to the next step.
Inspect for the following:
) e Open or short circuit in
Connect the WDS or equivalent to the eccentric shaft position sensor
DLC-2. e Open or short circuit between
eccentric shaft position sensor
15 |Access the RPM PID. and PCM terminal 2U or 2X
No .
o ‘ e Open or short circuit in
Does the RPM PID indicate the engine eccentric shaft position sensor
speed when cranking engine? harnesses
If eccentric shaft position sensor and
wiring harness are normal, go to the
next step.
Visually inspect the eccentric shaft Yes Go to the next step.
position sensor and the teeth of the
pulse wheel.
16 o
Are the eccentric shaft position sensor No Replace the malfunctioning parts.
and the teeth of the pulse wheel
normal?
Inspect for cracks on the high-tension Yes Repair the suspected high-tension
leads. leads.
17
Are there any cracks on the high- No Go to the next step.
tension leads?
| 18 Yes Go to the next step.
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Is a strong blue spark visible at each
disconnected high-tension lead while
cranking the engine?

Inspect for the following:

e Open or short circuit in
ignition coil

e Open circuit in high-tension
leads

e Open circuit between ignition
coil connector GND terminal

No and GND
e Open circuit between ignition
switch and ignition coil
e Open circuit between ignition
coils terminal C and PCM
terminal 2Z, 2AA, 2AC or
2AD
Spark plug is wet or covered with
carbon:
Inspect for fuel leakage from the
Yes injector.
Inspect the spark plug condition.
19 Spark plug is grayish white:
Is the spark plug wet, covered with
carbon or grayish white? Inspect for clogged fuel injector (FP1)
(RP1).
Install spark plugs in the original
No positions.
Go to the next step.
Perform the fuel pump speed control | Yes Go to the next step.
operation inspection.
(See Fuel Pump Speed Control Repair or replace the malfunctioning
20 . P op rt ding to the fuel
Operation Inspection .) No patts, according to the iuel pump
speed control operation inspection
Does fuel pump speed control operate results.
properly?
| 21 | Yes Go to the next step.
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Disconnect the fuel line quick release
connector and install the fuel gauge to
the fuel line.

Short check connector terminal F/P to
the body GND using a jumper wire.

Turn the ignition switch to the ON
position.

Zero or low:

Inspect the fuel pump relay and the
fuel pump circuit.

Inspect for clogged fuel line.

If normal, replace the fuel pump unit.

No (See FUEL PUMP UNIT
Is the fuel line pressure correct when REMOVAL/INSTALLATION .)
ignition switch is turned on/off five
times ? High:
(See FUEL LINE PRESSURE Replace the fuel pump unit.
INSPECTION .)
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Y Go to th t step.
Visually inspect for fuel leakage at the e ‘ © to the fiex S.el.)
fuel injector, O-ring and fuel line. Inspect the fuel injector.
Service if necessary. (See FUEL INJECTOR INSPECTION
)
22 Is the fuel line pressure held after the | §jo o ‘
ignition switch is turned off? If the fuel inj ector is normal, replace
the fuel pump unit.
(See FUEL LINE PRESSURE
INSPECTION .) (See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Disconnect the vacuum hose between Inspect if the purge solenoid valve
the purge solenoid valve and the intake sticks open mechanically.
manifold at the quick release Yes
connector. Inspect the evaporative emission
23 control system.
Plug the opening end of vacuum hose.
Attempt to start the engine. No Go to the next step.
Is the starting condition improved?
Perform the fuel injector operation Yes Go to the next step.
inspection.
24 |(See Fuel Injector Operation Inspection Repair or rePlace the malfqnc;tioning
) No parts, according to the fuel injector
operation inspection results.
Does the fuel injector operate properly?
| 25 | Yes Go to the next step.
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Inspect the fuel injectors for the
following:

(See FUEL INJECTOR INSPECTION
)

No Replace the suspected fuel injector.
o Leakage
e Clogging
o Injection amount
Are injectors normal?
Inspect the engine compression. Yes Visually inspect the exhaust system
part.
26 (See COMPRESSION INSPECTION
) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning
part according to the inspection results.
After that overhaul or replace the
Perform the metering oil pump control engine.
inspection.
(See ENGINE COOLANT
27 (See Metering Oil Pump Control TEMPERATURE (ECT) SENSOR Go
Inspection .) No INSPECTION .) Yes to the
next
Does the metering oil pump control After that overhaul or replace the step.
operate properly? cngine.
(See OIL PRESSURE INSPECTION
)
Is the oil pressure within the
specification?
Repair or replace the malfunctioning
part according to the inspection results.
No Aftc?r that overhaul or replace the Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
No |(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
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After that overhaul or replace the

engine.

(See Engine Workshop Manual.)

Check

metering oil pump and the metering oil

the oil pipe between the Yes

Inspect and repair for leakage and/or
clogging in oil the passage at engine.

After that overhaul or replace the
engine.

31 nozzle.
. C See Engine Workshop M 1.
Is there air and/or clogging in oil pipe? (See Engine Workshop anFa )
Overhaul or replace the engine.
No
(See Engine Workshop Manual.)
e Verify test results.
32 * If normal, return to the diagnostic index to service any additional symptoms.
= [f the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.
Notes:
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NO.7 SLOW RETURN TO IDLE

ki | SLOW RETURN TO IDLE

| DESCRIPTION ‘ The engine takes more time than normal to return to idle speed.

POSSIBLE CAUSE

ECT sensor malfunction
The thermostat is stuck open.
Throttle body malfunction
Air leakage from intake-air system

Eccentric shaft bypass valve stuck open

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION
Connect the WDS or equivalent to the DTC is displayed:
DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON position
1 (Engine off). (See DTC TABLE .)
Retrieve any DTCs. No DTC is displayed:
No
Are there any DTCs displayed? Go to the next step.
Remove the thermostat and inspect The ECT and the thermostat are normal.
2 Yes

operation.

Go to the next step.
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Access the ECT PID on the WDS or
o (See THERMOSTAT equivalent.
REMOVAL/INSTALLATION .)
Inspect the readings on both ECT PID and the
o (See THERMOSTAT INSPECTION temperature gauge on the instrument cluster.
)
If the temperature gauge on the instrument
Is the thermostat normal? cluster indicates the normal range but the ECT
PID is not the same as the temperature gauge
reading, inspect the ECT sensor.

(See ENGINE COOLANT TEMPERATURE
(ECT) SENSOR INSPECTION .)

If the temperature gauge on the instrument
cluster indicates the cold range but the ECT
PID is normal, inspect the temperature gauge
and the sending unit.

(See Water temperature gauge .)

o Yes Go to the next step.
Is the throttle body free of contamination? | | P

| No | Clean or replace the throttle body.

Inspect for air leakage from the intake-air Yes Repair or replace the malfunctioning parts
system components while racing the engine according to the inspection results.
to a higher speed.

Inspect the eccentric shaft bypass valve.

Is there air leakage from intake-air system? (See Engine Workshop Manual.)

e Verify test results.
= Ifnormal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO.8 ENGINE RUNS ROUGH/ROLLING IDLE

8 ENGINE RUNS ROUGH/ROLLING IDLE

o The engine speed fluctuates between the specified idle speed and a lower speed, and
DESCRIPTION the engine shakes excessively.
e The idle speed is too slow and the engine shakes excessively.

e Vacuum leakage
e Air leakage from intake-air system parts
e Air suction at intake-air system (between MAF sensor and intake ports)
e Air cleaner restriction
e Air cleaner improper installation
o Improper operation of drive-by-wire control system (abnormal signals from APP
sensor, TP sensor and load signal to PCM)
eSSV stuck open
eSSV solenoid valve malfunction (stuck open)
e APV stuck open*
e APV motor malfunction*
e (Carbon or foreign materials on primary intake port
e APV position sensor malfunction*®
e Poor fuel quality
o Inadequate fuel pressure
e Pressure regulator (integrated in fuel pump unit) malfunction
e Fuel pump body mechanical malfunction
e Fuel line restriction or clogging
o Fuel leakage from fuel injector
e Fuel injector (FP1) (RP1) malfunction (leakage, clogging, improper injector amount)
o Jet air mixing system malfunction (restriction or leakage in air passage)
e Restriction in exhaust system
e Improper operation of AIR system
e Purge solenoid valve malfunction (stuck open)
o Improper fuel injection control operation (abnormal signals from MAF, ECT and
IAT sensors to PCM)
o Erratic signal from eccentric shaft position sensor
e Damaged or improper installed eccentric shaft position sensor pulse wheel
e Disconnected electrical connectors
e Improper load signal input
o Engine overheating
e Low engine compression
* Engine internal malfunction
* Abnormal engine oil condition (viscosity, deterioration)
= Low oil pressure
» Excessive fuel pressure
*= Air mixed in oil line

POSSIBLE
CAUSE
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*  Metering oil pump malfunction
o Leakage or clogging in oil pipe
e Leakage or clogging in oil nozzle
Excessive engine mechanical loss
Metering oil pump improper operation (in fail-safe mode)
A/C system operation is improper
Spark leakage from high-tension leads
Spark plug malfunction
Improper spark plug heat range
Ignition coil malfunction
Improper ignition timing

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION

Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-
Acceleration/cruise".

Does the engine Yes
knock/ping/detonate? (See NO.13
KNOCKING/PINGING/DETONATION-

ACCELERATION/CRUISE .)
‘ No ‘ Go to the next step.

| 2 | Verify the following: ‘ Yes ‘ Go to the next step.
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o External fuel shut off or
accessory (such as kill
switch, alarm.)
e Fuel quality (e.g. proper
octane, contamination,
winter/summer blend)
e No air leakage from intake-
air system
e Air cleaner element
(restriction, improper Service if necessary.
installation) No
o Blockage at intake-air Repeat Step 2.
system (between MAF
sensor and intake ports)
e MAF sensor installation
e Ignition wiring
o Electrical connections
e Fuses
e Smooth operation of
throttle valve
Are all the items normal?
Connect the WDS or equivalent to DTC is displayed:
the DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON
3 position (Engine off). (See DTC TABLE .)
Retrieve any DTCs. N No DTC is displayed:
0
Are there any DTCs displayed? Go to the next step.
Go to the symptom troubleshooting "No.17
Cooling system concerns - Overheating".
. . Yes
4 Is the engine overheating? (See NO.17 COOLING SYSTEM
CONCERNS-OVERHEATING .)
‘ No ‘ Go to the next step.
| 5 ‘ Yes ‘ Go to the next step.
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NOTE:

e The following test is for an
engine running at rough
idle with the A/C on. If
other symptoms exist, go to
the next step.

Connect the pressure gauge to the
A/C low and high pressure side
lines.

If the A/C is always on, go to the symptom
troubleshooting "No.24 A/C is always on or
A/C compressor runs continuously".

(See NO.24 A/C IS ALWAYS ON OR A/C
COMPRESSOR RUNS CONTINUOUSLY

No )
Start the engine and run it at idle.
For other symptoms, inspect the following:
Turn the A/C switch on.
e Refrigerant charging amount
Measure the low side and high side e Cooling fans operation
pressures.
Are the pressures within the
specifications?
(See REFRIGERANT PRESSURE
CHECK .)
DTC is displayed:
NOTE: Yes Go to the applicable DTC inspection.
o The following test is for an (See DTC TABLE .)
engine running rough with
the P/S on. If other
symptoms exist, go to the
next step.
6
Connect the WDS or equivalent to Lo
the DLC-2. No DTC is displayed:
No
Turn the ignition switch to the ON Go to the next step.
position (Engine off).
Retrieve any DTCs for EPS CM.
Are there any DTCs displayed?
| 7 Yes Go to the next step.
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Visually inspect the eccentric shaft
position sensor and the teeth of the
pulse wheel.

Are the eccentric shaft position
sensor and the teeth of the pulse
wheel normal?

Replace the malfunctioning parts.

WARNING:

o High-voltage in ignition
system can cause strong
electrical shock which can
result in serious injury.
Avoid direct contact to the
vehicle body during the
rotor balance test.

o High-voltage spark will
negatively effect the engine
control. To prevent this,
ground the high-tension
leads and keep away from
sensors and wiring
harnesses.

CAUTION:
¢ Rotor balance test can
overheat and damage the
three-way catalytic
converter.
Perform rotor balance test.

(See Rotor Balance Test .)

Is the engine speed drop value the
same for each rotor?

Yes

Go to Step 13.

No

Go to the next step.

Inspect the high-tension lead for
the rotor where the engine speed
did not drop in Step 8 for cracks.

Are there any cracks on high-
tension lead?

‘ Yes

Repair the suspected high-tension lead.

No

Go to the next step.

Yes

Go to the next step.
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Is a strong blue spark visible while
cranking at each disconnected
high-tension lead for the rotor
where the engine speed does not
drop in Step 8?

Inspect for the following:

e Open or short circuit in ignition coil

e Open circuit in high-tension leads

e Open circuit between ignition coil
connector GND terminal and GND

e Open circuit between ignition switch
and ignition coil

e Open circuit between ignition coils
terminal C and PCM terminal 27,
2AA,2AC or 2AD

Inspect the spark plug for the rotor
where the engine speed did not

Spark plug is wet or covered with
carbon:

Inspect for fuel leakage from the injector.

1 drop in Step 8. Yes
Spark plug is grayish white:
Is the spark plug wet, covered with
carbon or grayish white? Inspect for clogged fuel injector (FP1)
(RP1).
‘ No ‘ Go to the next step.
Perform the drive-by-wire control ‘ Yes ‘ Go to the next step.
system operation inspection.
1o (See Drive-by-wire Control System Repair or replace the malfunctioning part
Inspection .) No according to the drive-by-wire control
system operation inspection results.
Does the drive-by-wire control
system work properly?
Inspect for cracks on the high- Yes Repair suspected high-tension leads.
tension leads.
13
Are there any cracks on the high- No Go to the next step.
tension leads?
Yes Go to the next step.
Inspect for the following:
e Open or short circuit in ignition coil
. e Open circuit in high-tension leads
Is a strong blue spark visible at e Open circuit between ignition coil
14 |each disconnected high-tension connector GND terminal and GND
lead while cranking engine? No e Open circuit between ignition switch

and ignition coil

e Open circuit between ignition coils
terminal C and PCM terminal 27,
2AA,2AC or 2AD
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Spark plug is wet or covered with
carbon:
Inspect for fuel leakage from the fuel
Yes injector.
Inspect the spark plug condition.
15 Spark plug is grayish white:
Is the spark plug wet, covered with
carbon or grayish white? Inspect for clogged fuel injector (FP1)
(RP1).
Install the spark plugs in the original
No positions.
Go to the next step.
Perform the SSV operation ‘ Yes Go to the next step.
inspection.
16  |(See Secondary Shutter Valve Repair. or replace the malfupctigning pgrts,
(SSV) Operation Inspection .) No according to the SSV operation inspection
results.
Does the SSV operate properly?
‘ Yes ‘ Go to the next step.
NOTE:
o The following test is for
13B-MSP (High Power).
Go to the next step for 13B-
MSP (Standard Power). ) o
17 Repair or replace the malfunctioning parts,
Perform the APV control No according to the APV control inspection
inspection. results.
(See Auxiliary Port Valve (APV)
Control Inspection .)
Does the APV control operate
properly?
| 18 | Yes Go to the next step.
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Disconnect the fuel line quick Zero or low:
release connector and install the
fuel gauge to the fuel line. Inspect for clogged fuel line.
Start the engine and run it at idle. If normal, replace the fuel pump unit.
Measure the fuel line pressure at (See FUEL PUMP UNIT
idle. No REMOVAL/INSTALLATION .)
Is the fuel line pressure correct at High:
idle?
Replace the fuel pump unit.
(See FUEL LINE PRESSURE
INSPECTION .) (See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Visually inspect for fuel leakage at | Yes ‘ Go to the next step.
the fuel injector, O-ring, and fuel
line. Inspect the fuel injector.
Service if necessary. (See FUEL INJECTOR INSPECTION .)
19 .
Does the fuel line pressure hold No If the fuel injector is normal, replace the
after the ignition switch is turned fuel pump unit.
off?
(See FUEL PUMP UNIT
(See FUEL LINE PRESSURE REMOVAL/INSTALLATION .)
INSPECTION )
Y Go to th t step.
Access the ECT PID. © |Go to the next step _
Inspect for the following:
20 Does the ECT PID indicate the
proper engine coolant temperature? | N e ECTsensor
e Open or short circuit between ECT
(See PCM INSPECTION .) sensor and PCM terminal 2K or 1U
| 21 | ‘ Yes Go to the next step.
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Connect the WDS or equivalent to
the DLC-2.

Start the engine and run it at idle.

Access the LONG FT1 PID.

The LONG FT1 PID is out of the
specification.

LONG FT1 PID less than —14% (too rich):

e Inspect the EVAP control system.
» [f the system is normal, go to

Measure the LONG FT1 PID at Step 27.
idle. No
LONG FT1 PID more than +14% (too
Is the PID value between —14% lean):
and +14% ?
o Inspect for air leakage at intake-air
system components.
» If the system is normal, go to
the next step.
Visually inspect the exhaust Yes Repair or replace the suspected part.
system part.
22
Is there any deformed exhaust No Go to the next step.
system part?
Perform the metering oil pump Yes Go to the next step.
control inspection.
23 (See Metering Oil Pump Control . L
Inspection .) No Repair or replace the malfunctioning part
according to the inspection results.
Does the metering oil pump control
operate properly?
Perform the fuel injector (FP1) ‘ Yes Go to the next step.
(RP1) operation inspection.
24 |(See Fupl Injector Operation Repair or replace the malfunctioning parts,
Inspection .) No according to the fuel injector (FP1) (RP1)
operation inspection results.
Are the fuel injectors (FP1) (RP1)
operating properly?
Inspect the fuel injectors (FP1) ‘ Yes Go to the next step.
(RP1) for the following:
(See FUEL INJECTOR
INSPECTION .) .
55 Replace the fuel injector (FP1) (RP1).
o Leakage No
« Clogging (See FUEL INJECTOR

e Injector amount

Are the fuel injectors (FP1) (RP1)
normal?

REMOVAL/INSTALLATION .)
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Perform the AIR inspection. ‘ Yes Go to the next step.
(See Secondary Air Injection
26 |(AIR) System Inspection .) No Repair or replace the malfunctioning parts,
according to the inspection results.
Does the AIR system operate
properly?
Inspect the engine compression. Yes Go to Step 33.
»7  |(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes ‘ Go to the next step.
Repair or replace the malfunctioning part
according to the inspection results.
Perform the metering oil pump _
control inspection. After that overhaul or replace the engine.
Go
(See Metering Oil Pump Control (See ENGINE COOLANT to
28 Hnspecti TEMPERATURE (ECT) SENSOR
nspection .) No Yes |the
INSPECTION .) ext
Does the metering oil pump control ) step
operate properly? After that overhaul or replace the engine. '
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
Repair or replace the
malfunctioning part according to
the inspection results.
No |After that overhaul or replace the | Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
No

After that overhaul or replace the
engine.

(See Engine Workshop Manual.)
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Check the oil pipe between the

Inspect and repair for leakage and/or
clogging in the oil passage at engine.

metering O%l pump and the Yes After that overhaul or replace engine.
37 metering oil nozzle.
Is there any air and/or clogging in (See Engine Workshop Manual.)
oil pipe? Overhaul or replace the engine.
No
(See Engine Workshop Manual.)
Check if the purge solenoid valve sticks
open mechanically.
. Yes
Disconnect the vacuum hose
between the purge solenoid valve Inspect the EVAP control system.
anq the intake manifold at the Inspect for the following:
quick release connector.
33 ‘ e Jet air mixing system (clogged or
Plug the opening end of vacuum leakage)
hose. Start the engine. No e Primary intake port (deposited
. . carbon or foreign materials)
Does the engine condition e Eccentric shaft position sensor pulse
improve? wheel (damaged, improper
installation)
e Verify test results.
34 * If normal, return to the diagnostic index to service any additional symptoms.

= [If malfunction remains, inspect the related Service Bulletins and/or the On-

line Repair Information and perform the repair or diagnosis.

13B-MSP (High Power)
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NOJ9 FAST IDLE/RUNS ON

FAST IDLE/RUNS ON

DESCRIPTION

The engine speed continues at fast idle after warm-up.

The engine runs after the ignition switch is turned off.

POSSIBLE CAUSE

ECT sensor malfunction

Air leakage from intake-air system

Throttle body malfunction (stuck open)

APP sensor malfunction

Cruise control system operation improperly
Improper load signal input

Improper operation of drive-by-wire control system

Diagnostic procedure

| STEP | INSPECTION

| RESULTS | ACTION

ECT PID is higher than 112°C

Go to the symptom troubleshooting
"No.17 Cooling system concerns -

operating temperature.

Is the ECT PID reading between 82—112°C
{180—234°F} ?

(See NO.17 COOLING SYSTEM
CONCERNS-OVERHEATING .)

‘ Yes | Go to the next step.
{234°F}:
Connect the WDS or equivalent to the DLC-2.
Overheating".
Access the ECT PID.
1 Start and warm up the engine to normal
No

ECT PID is less than 82°C {180°F}:

Go to the symptom troubleshooting
"No.18 Cooling system concerns - Runs
cold".

(See NO.18 COOLING SYSTEM
CONCERNS-RUNS COLD .)
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Connect the WDS or equivalent to the DLC-2.

DTC is displayed:

Turn the ignition switch to the ON position Yes Go to the applicable DTC inspection.
(Engine off).
2 (See DTC TABLE .)
Retrieve any DTCs for the PCM, TCM, ABD T
HU/CU and the EPS CM. No DTC is displayed:
No

Are there any DTCs displayed? Go to the next step.

| 3 Yes Go to the next step.

Notes:
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Measure voltages at PCM terminal 4W, 4Z, 4F If PCM terminal 4W voltage is not as
(MT), 20 (MT) and TCM terminal 2E (AT). specified:

(See PCM INSPECTION .) Inspect the A/C switch, refrigerant
pressure switch and the fan switch.
(See TCM INSPECTION .)
(See REFRIGERANT PRESSURE
Is the voltage normal? SWITCH INSPECTION .)

(See CLIMATE CONTROL UNIT
INSPECTION .)

If PCM terminal 4Z voltage is not as
specified:

Inspect the refrigerant pressure switch
(medium pressure).

(See REFRIGERANT PRESSURE
SWITCH INSPECTION .)

No If PCM terminal 4F voltage is not as
specified (MT):
Inspect the CPP switch.

(See CLUTCH PEDAL POSITION
(CPP) SWITCH INSPECTION .)

If PCM terminal 20 voltage is not as
specified (MT):

Inspect the neutral switch.

(See NEUTRAL SWITCH INSPECTION
)

If TCM terminal 2E voltage is not as
specified (AT):

Inspect the TR switch.

(See TRANSMISSION RANGE (TR)
SWITCH INSPECTION .)

Yes | Repair or replace parts if necessary.
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Is there air leakage felt or heard at the intake-air Inspect the following:

system components while the racing engine to a

higher speed? e Drive-by-wire control system
operation

No (See Drive-by-wire Control
System Inspection .)
e APP sensor
e Verify test results.
5 = If normal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
Notes:
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NO.10 LOW IDLE/STALLS DURING DECELERATION

10 LOW IDLE/STALLS DURING DECELERATION
DESCRIPTION e The engir}e stops unexpectedly at the beginning of deceleration or recovery from

deceleration.

e Vacuum leakage

e Air leakage from intake-air system

e Air suction at intake-air system (between MAF sensor and intake part)

e Improper operation of drive-by-wire control system (abnormal accelerator position
and TP signals to PCM)

e Drive-by-wire control system operates in fail-safe mode (abnormal accelerator
position and TP signal to PCM)

e Throttle body malfunction (restriction, stuck closed)

e Evaporative emission control system malfunction

o Improper operation of fuel cut control

e Fuel injector improper operation

o Fuel injector malfunction (leakage, clogging, improper injection amount)

e Inadequate fuel pressure

e Pressure regulator (integrated in fuel pump unit)

e Fuel pump mechanical malfunction

o Fuel line restriction or clogging

e MAF sensor improper installation

POSSIBLE e MAF sensor or related circuit malfunction (abnormal signal to PCM)
CAUSE e Brake switch or related circuit malfunction (abnormal signal to PCM)

e Neutral/CPP switch or related circuit malfunction (abnormal signal to PCM)
o TR switch or related circuit malfunction (abnormal signal to PCM)
e Low engine compression
* Engine internal malfunction
= Abnormal engine oil condition (viscosity, deterioration)
* Low oil pressure
= Excessive fuel pressure
» Air mixed in oil line
* Metering oil pump malfunction
o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle
e Improper A/C magnetic clutch malfunction
e Misfire
o Improper operation of torque converter clutch control (AT)
e Loose installation of engine mounts

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:
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e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP| INSPECTION RESULTS | ACTION

Go to the symptom troubleshooting "No.8
Engine runs rough/rolling idle".

o Yes
1 Does the engine idle roughly? (See NO.8 ENGINE RUNS
ROUGH/ROLLING IDLE .)

No | Go to the next step.

Go to the symptom troubleshooting "No.24
A/C is always on or A/C compressor runs

Turn off the A/C switch and the . "
continuously.

fan switch. Yes

2 (See NO.24 A/C IS ALWAYS ON OR A/C

?n‘;e;gteléf A/C magnetic clutch COMPRESSOR RUNS CONTINUOUSLY
. .)

No | Go to the next step.

Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-
Acceleration/cruise".

Does the engine Yes

knock/ping/detonate? (See NO.13
KNOCKING/PINGING/DETONATION-

ACCELERATION/CRUISE .)
‘ No | Go to the next step.

| 4 | Verify the following: ‘ Yes | Go to the next step.
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e Proper routing of and no
damage to vacuum lines
e No air leakage from Service if necessary.
intake-air system No
e Engine mount installation Repeat Step 4.
condition (loose)
Are all the items normal?
Connect the WDS or equivalent Go to the applicable DTC inspection.
to the DLC-2. Yes
(See DTC TABLE .)
Turn the ignition switch to the ON
5 position (Engine off).
Retrieve any DTCs. No Go to the next step.
Are there any DTCs displayed?
Perform the drive-by-wire control ‘ Yes Go to the next step.
system operation inspection.
6 (See Drive-by-Wire Control Repair or replace the malfunctioning part
System Inspection .) No according to the drive-by-wire control
system operation inspection results.
Does the drive-by-wire control
system work properly?
Disconnect the vacuum hose Inspect evaporative emission control
. Yes
between the purge solenoid valve system.
and the intake manifold at quick
release connector.
7 Plug the opening end of the
vacuum hose.
No Go to the next step.
Drive the vehicle.
Does the engine condition
improve?
| 8 | Yes Go to the next step.
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Connect the WDS or equivalent
to the DLC-2.

Access APP1, APP2, TP_REL,
MAF and VSS PIDs.

Monitor each PID while driving
vehicle.

(See PCM INSPECTION .)

Are the PIDs normal?

If the APP1, APP2 PIDs are not as
specified: Inspect the APP sensor.

(See ACCELERATOR PEDAL POSITION
(APP) SENSOR INSPECTION .)

If the TP_REL PID is not as specified:
Inspect the TP sensor.

(See THROTTLE POSITION (TP)
SENSOR INSPECTION .)

If the MAF PID is not as specified: Inspect
the MAF sensor.

(See MASS AIR FLOW (MAF) SENSOR
INSPECTION .)

If the VSS PID is not as specified: Inspect
the ABS or DSC system.

(See DTC Table .)

(See DTC Table .)

Yes

| Go to the next step.
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Measure the voltage at the PCM
terminal 4P, 20 (MT), 4F (MT)
and TCM terminal 2E (AT).
(See PCM INSPECTION .)

Are the voltages normal?

No

If the PCM terminal 4P voltage is not as
specified:

Inspect the brake switch.
(See BRAKE SWITCH INSPECTION .)

If the PCM terminal 20 voltage is not as
specified (MT):

Inspect the neutral switch.
(See NEUTRAL SWITCH INSPECTION .)

If the PCM terminal 4F voltage is not as
specified (MT):

Inspect the CPP switch.

(See CLUTCH PEDAL POSITION (CPP)
SWITCH INSPECTION .)

If the TCM terminal 2E voltage is not as
specified (AT):

Inspect the TR switch.

(See TRANSMISSION RANGE (TR)
SWITCH INSPECTION )

10

Turn the ignition switch off.
Disconnect the fuel line quick
release connector and install the

fuel gauge to the fuel line.

Inspect the fuel line pressure
while the engine running.

(See FUEL LINE PRESSURE
INSPECTION .)

Is the fuel line pressure normal?

Yes

| Go to the next step.

No

Zero or low:
Inspect for clogged fuel line.
If normal, replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

High:
Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

Yes

| Go to the next step.
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Perform the fuel injector
operation inspection.

(See Fuel Injector Operation

Repair or replace the malfunctioning parts,

. No according to the fuel injector operation
Inspection .) . .
inspection results.
Are the fuel injectors operating
properly?
Inspect the fuel injectors for the | Yes Go to the next step.
following:
(See FUEL INJECTOR
INSPECTION .)
12
o Leakage No Replace the suspected fuel injector.
e Clogging
o Injection amount
Are the injectors normal?
Inspect the engine compression. | Yes Go to step 19.
13 |(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes | Go to the next step.
Repair or replace the malfunctioning part
according to inspection results.
Perform the metering oil pump .
control inspection. After that overhaul or replace the engine.
Go
(See Metering Oil Pump Control (See ENGINE COOLANT to
14 soecti TEMPERATURE (ECT) SENSOR
nspection .) No Yes |the
INSPECTION .) hext
Does the metering oil pump ) step.
control operate properly? After that overhaul or replace the engine.
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
Repair or replace the
malfunctioning part according to
the inspection results.
No |After that overhaul or replace the | Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
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No

Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

After that overhaul or replace the
engine.

(See ROAD TEST .)

Does the torque converter clutch
control operate properly?

No

Repair or replace the
malfunctioning parts, according to
the torque converter clutch control
inspection results.

Yes

Inspect for the following:

o Blockage at intake-air system
(between MAF sensor and intake
ports)

e MAF sensor installation

20

e Verify test results.

= Ifnormal, return to the diagnostic index to service any additional symptoms.

» If the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.
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NO.11 ENGINE STALLS/QUITS, ENGINE RUNS ROUGH, MISSES, BUCK/JERK,
HESITATION/STUMBLE, SURGES

11

ENGINE STALLS/QUITS — ACCELERATION/CRUISE
ENGINE RUNS ROUGH — ACCELERATION/CRUISE
MISSES — ACCELERATION/CRUISE
BUCK/JERK — ACCELERATION/CRUISE/DECELERATION
HESITATION/STUMBLE — ACCELERATION

SURGES — ACCELERATION/CRUISE

DESCRIPTION

o The engine stops unexpectedly at the beginning of acceleration or during
acceleration.

The engine stops unexpectedly while cruising.

The engine speed fluctuates during acceleration or cruising.

The engine misses during acceleration or cruising.

The vehicle bucks/jerks during acceleration, cruising, or deceleration.

The momentary pause at the beginning of acceleration or during acceleration
The momentary minor irregularity in the engine output
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POSSIBLE
CAUSE

Vacuum leakage

Air leakage from intake-air system
Air cleaner restriction

Air suction at intake-air system
(between MAF sensor and intake
ports)

Improper operation of drive-by-
wire control system (abnormal
accelerator position and TP signals
to PCM)

Throttle body malfunction (stuck
close)

Improper SSV operation

Improper APV operation*

Poor fuel quality

Inadequate fuel pressure

Fuel pump mechanical malfunction
Fuel leakage from fuel injector
Fuel injector clogging

Fuel line restriction or clogging
Pressure regulator (integrated in
fuel pump unit) malfunction
Intermittent open or short in fuel
pump body circuit

Fuel pump relay malfunction
(stuck open)

Restriction in exhaust system
Purge solenoid valve malfunction
Improper air/fuel ratio control
MAF sensor improper installation
Intermittent open or short of MAF
sensor, TP sensor, APP sensor and
VSS

Erratic signal from eccentric shaft
position sensor

Improper ignition timing control
(abnormal ECT, IAT, MAF and knock
signals to PCM)
Improper fuel injection control
(abnormal MAF, ECT, and front/rear
HO2S signals to PCM)
Improper load signal (neutral/CPP switch
(MT), TR switch (AT)) to PCM
Main relay intermittent malfunction
Low engine compression
* Engine internal malfunction
* Abnormal engine oil condition
(viscosity, deterioration)
* Low oil pressure
* Excessive fuel injector
*= Air mixed in oil line
*  Metering oil pump malfunction
o Leakage or clogging in oil
pipe
o Leakage or clogging in oil
nozzle
Metering oil pump malfunction
Improper metering oil pump control
operation
Engine overheating
Spark leakage from high-tension leads
Spark plug malfunction
Improper A/C system operation
Improper torque converter clutch control
operation (AT)
Improper shift point (AT)
AT malfunction (AT)
Clutch slippage (MT)
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WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)

(See AETER REPAIR PROCEDURE )/

CAUTION |

e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION
Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-Acceleration/cruise".

{ Does the engine Yes |
knock/ping/detonate? (See NO.13 KNOCKING/PINGING/DETONATION-
ACCELERATION/CRUISE .)
| No [Go to the next step. |
| 2 | Verify the following: | Yes ‘ Go to the next step.
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e Vacuum connection
e Air cleaner element
e No air leakage from intake-
air system
e No restriction of intake-air
system
o Blockage of intake-air
system (between MAF L
: Service if necessary.
sensor and intake ports) No
e Ignition wiring
e Fuel quality (e.g. proper Repeat Step 2.
octane, contamination,
winter/summer blend)
e MAF sensor installation
e Electrical connections
e Smooth operation of throttle
valve
Are all the items normal?
Connect the WDS or equivalent to DTC is displayed:
the DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON
position (Engine off). (See DTC TABLE .)
Retrieve any DTCs. No b_"l“_Qis_d.isplajyed:
No
Are there any DTCs displayed? Go to the next step.
Go to the symptom troubleshooting "No.17 Cooling
system concerns - Overheating".
Is the engi heating? Yes | |
s the engine overheating (See NO.17 COOLING SYSTEM CONCERNS-
OVERHEATING .)
| No [Go to the next step.
| Yes ‘ Go to the next step.
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Connect the WDS or equivalent to APP1, APP2 PIDs:

the DLC-2.
Inspect if the output signal from the APP sensor

Access APP1, APP2, RPM, changes smoothly.

VPWR, MAF, TP_REL, O2S11,

02S12 and VSS PIDs. RPM PID:

Drive the vehicle while monitoring Inspect the eccentric shaft position sensor and the

PIDs. related wiring harness for vibration or an intermittent
open/short circuit. If normal, go to Step 7.

Are the PIDs within the

specifications? VPWR PID:

(See PCM INSPECTION .) Inspect for an intermittent open circuit.
MAF PID:
Inspect for an intermittent open circuit of the MAF
sensor and the related wiring harness.
TP_REL PID:

No Inspect if the output signal from the TP sensor changes

smoothly.
02811 PID:
Inspect the front HO2S and the related wiring harness
for vibration or an intermittent open or short circuit or
both. If normal, go to Step 8.
02812 PID:
Inspect the rear HO2S and the related wiring harness
for vibration or an intermittent open or short circuit or
both. If normal, go to Step 8.
VSS PID:
Inspect ABS or DSC system.
(See DTC Table .)
(See BEC Fable])

Inspect the knock sensor. | Yes ‘ Go tp the next step.

(See EN‘OC‘K_S'ENSO'RTKS“;—' Replace the knock sensor.

INSPECTION .) No | |
(See KNOCK SENSOR (KS)

s the knock sensor normal? IREMOVAL/ INSTALLATION '.)
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Visually inspect the eccentric shaft | Yes Go to the next step.
position sensor and the teeth of the
pulse wheel.
7
Are the eccentric shaft position No Replace the malfunctioning parts.
sensor and the teeth of the pulse
wheel normal?
Inspect for the following:
e Spark plugs malfunction
e Spark plugs heat range
o Pulse wheel damaged on eccentric shaft
Yes e Open or short circuit on eccentric shaft position
Is th blue spark visibl N
g S t}:;trong ue Slflaflr hVISl © at e Open or short between eccentric shaft position
cach disc onnectlpg 18 -teqsmn sensor and PCM terminal 2U or 2X
lead while cranking the engine?
If they are normal, go to the next step.
Inspect for the following:
No e High-tension leads
e Ignition coils or connectors
Spark plug is wet or covered with carbon:
Inspect for fuel leakage from the fuel injector.
Inspect the spark plug conditions. | Yes
9 Spark plug is grayish white:
Is the spark plug wet, covered with
carbon or grayish white? Inspect for clogged fuel injector.
Install the spark plugs on original positions.
No
Go to the next step.
Perform the drive-by-wire control | Yes Go to the next step.
system operation inspection.
10 (See Drive-by-wire Controt System . o )
Inspection .) No Repair or replace the malfunctioning part according to
- the drive-by-wire system operation inspection results.
oes the drive-by-wire control
system work properly?
Visually inspect the exhaust Yes Replace the suspected part.
system part.
11
Is there any deformed exhaust No Go to the next step.
system part?
| 12 | Yes Go to the next step.
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Perform the fuel pump speed
control operation inspection.
(See WMJ Repair or replace the malfunctioning parts, according
Operation Inspection .) No to the fuel pump speed control operation inspection
D - : results.
o0 the Tuel injectors operate
properly?
Y Go to th t step.
Disconnect the fuel line quick e © 10 The Next STeP
release connector and install the Zero or low:
fuel gauge to the fuel line. o
Inspect the fuel pump relay and the fuel pump circuit.
Short the check connector terminal )
F/P to the body GND using a Inspect for clogged fuel line.
jumper wire. ‘
If normal, replace the fuel pump unit.
13 Turn the ignition switch to the ON
position. No (See FHEEPUMPHEINTT
REMOVATANSTATEATION .)
Is the fuel line pressure correct with | |
the ignition switch in the ON High:
position? .
Replace the fuel pump unit.
(See FUEL LINE PRESSURE |
INSPECTION ) (See FUEL PUMP UNIT |
| | REMOVAL/INSTALLATION .)
'Visually inspec't for fuel leakage at | Yes | Go to the next step. |
the fuel injector, O-ring and fuel .
line. Inspect the fuel injector.
Service if necessary. (See iFT JEL INTECTOR INSPECTION )
14
Is the fuel line pressure held after No If the fuel injector is normal, replace the fuel pump
the ignition switch is turned off? unit.
(See FUEL LINE PRESSURE (See FUEL PUMP UNIT ]
INSPECTION ) REMOVAL/INSTALLATION .
[Perform the fudl injector operation | Yes LGeto-thenextstep————
inspection.
15 (Seeguﬂ'hﬁ'ecmrﬁmim—l Repai lace th [functiont " di
Inspection . epair or replace the malfunctioning parts, according
) No to the fuel injector operation inspection results.
re the Tuel injectors operating
properly?
| 16 | Yes Go to the next step.
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Inspect the fuel injectors for the
following:

(See !F‘U‘E‘ITW‘J‘E@‘FORJ

INSPECTION .)

Replace the fuel injector.

No
FHEEINTECTOR REMOVATANSTATEATION;
o Leakage ()S el
e Clogging ’
o Injection amount
Are the injectors normal?
Yes Go to the next step.
NOTE:
o The following test is for an
engine stalling with the A/C If A/C is always on, go to the symptom
on. If other symptom exists, troubleshooting "No.24 A/C is always on or A/C
go to the next step. compressor runs continuously".
Connect a pressure gauge to the (See L%@%%%‘S—@%@M‘e—l
17" |A/C low and the high pressure side COMPRESSOR RUNS CONTINUOUSLY .)
lines. No
OT other symptoms, inspect the foltowing;
Turn the A/C on and measure the
low side and high side pressure. e Refrigerant charging amount
e Condenser fan operation
Are the pressures within the
specifications?
(See REFRIGERANT PRESSURE |
CHECK)
[ ] | Yes Go to the next step.
NOTE:
e The following test should be
performed for a symptom
18 with the cruise control on. If ) o
other symptoms exist, g0 to No Repair or replace the malfunctioning parts.
the next step.
Inspect the cruise control system.
Is cruise control system normal?
| 19 | Yes Go to the next step.
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Perform the SSV operation
inspection.
E P il Repair or replace the malfunctioning parts, according
(See ; . alve No to the SSV operation inspection results.
(SSV) Operation Inspection .)
Does the SSV operate properly?
| Yes Go to the next step.
NOTE:
e The following test is for
13B-MSP (High Power). Go
to the next step for 13B-
MSP (Standard Power).
20 No Repair or replace the malfunctioning parts, according
Perform the APV control to the APV control inspection results.
inspection.
(See
ControtHmspection—)
ocs the APV control operate
properly?
Disconnect the vacuum hose Go to the next step.
between the purge solenoid valve
and the intake manifold at the quick Yes Inspect if the purge solenoid valve sticks open
release connector. mechanically.
1 Plug the opening end of the vacuum Inspect the evaporative emission control system.
hose.
Drive the vehicle.
No Go to the next step.
Does the engine condition
improve?
Inspect the ignition timing. | Yes Go to the next step.
29 (See Ignition Timing Inspection .) ) o )
| | I No Repair or replace the malfunctioning parts, according
Does the ignition timing operate to the ignition timing inspection results.
properly?
Perform the metering oil pump | Yes Go to the next step.
control inspection.
23 |(See M@t-@l:m,q-@x-l-llump-@gmml—l ) . ‘
Inspection .) No Repair or replace the malfunctioning parts, according
| to the metering oil pump control inspection results.
tering oil pump control
operate properly?
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Inspect the following:
Inspect the eneine compression o Internal transmission components (AT)
P g P ' e Torque converter clutch control (AT)
e Shift point (AT)
(See b@k%P—RE—S—S—I@N—I Yes
24 e Clutch (MT)
INSPECTION..) e Brake system for dragging
ks 2 | e Engine mounts
' e Khnock sensor
| No ‘ Go to the next step.
Perform the metering oil pump | Yes ‘ Go to the next step.
control inspection.
P Repair or replace the malfunctioning part according to
25 (See Metering Oil Pump Control the inspection results.
Inspection .
- ) No After that overhaul or replace the engine.
'i;oes tge metering oil pump control See Eneine Workshon Manual
operate properly? (See Engine Workshop Manual.)
Replace the engine oil.
Inspect the ECT sensor and the related wiring
harnesses.
Check the engine oil condition.
%6 Yes (See E
Are the engine oil low viscosity SENSORINSPECTION™)
and/or is there a gasoline odor?
ATter that overhaul or replace the engine.
(See Engine Workshop Manual.)
| No ‘ Go to the next step.
Inspect the oil pressure. | Yes ‘ Go to the next step.
l | Repair or replace the malfunctioning part according to
(See the inspection results.
27  |[INSPECTION .)
o No After that overhaul or replace the engine.
s the oil pressure within the
specification? (See Engine Workshop Manual.)
| 28 | Turn the ignition switch off. Yes ‘ Go to the next step.
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Disconnect the fuel line quick
release connector and the release

fuel gauge to the fuel line. Replace the fuel pump unit.

Start the engine and run it at idle. lF‘U'E‘bPﬁ'TVfP—UN'FI‘—l
(See

Measure the fuel line pressure at No REMOVAL/INSTALLATION..)

idle. Iﬁfﬁh_t_h_l_l_fﬁl I
er that overhaul or replace the engine.

Is the fuel line pressure correct at
idle?

(See FHE%EH%E—P-R—ES—S—H—RE—l

(See Engine Workshop Manual.)

INSPEEFHON )
| |

Inspect and repair for leakage and/or clogging in the
oil passage at engine.

Check the oil pipe between the

metering oil pump and the metering | Yes After that overhaul or replace the engine.

29 oil nozzle.
See Engine Workshop M 1.
Is there air and/or clogging in the (See Engine Workshop anTJa )
oil pipe? Overhaul or replace the engine.
No
(See Engine Workshop Manual.)
o Verify test results.
30 = Ifnormal, return to the diagnostic index to service any additional symptoms.

» If the malfunction remains, inspect related the Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.

13B-MSP (High Power)
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NO.12 LACK/LOSS OF POWER-ACCELERATION/CRUISE

12 LACK/LOSS OF POWER — ACCELERATION/CRUISE
DESCRIPTION The performance is poor under a load (e.g., power loss when climbing hills).

e Vacuum leakage

e Air leakage from intake-air
system

e Air cleaner restriction Improper ignition timing control

e Air suction at intake-air system (abnormal ECT, IAT, MAF and knock
(between MAF sensor and intake sensor signals to PCM)
ports) Improper fuel injection control (abnormal

e Throttle body malfunction MAF, ECT, front/rear HO2S and knock

e Improper SSV operation sensor signals to PCM)

e Improper APV operation* MAF sensor improper installation

e Improper VDI operation Spark leakage from high-tension leads

e Improper operation of drive-by- Spark plug malfunction
wire control system (abnormal Incorrect spark plug heat range
accelerator position and TP Engine overheating
signals to PCM) Low engine compression

e Drive-by-wire control system * Engine internal malfunction
operates in fail-safe mode * Abnormal engine oil condition
(abnormal accelerator position (viscosity, deterioration)

POSSIBLE and TP signal to PCM) = Low oil pressure
CAUSE e Poor fuel quality = Excessive fuel pressure

o Inadequate fuel pressure

e Pressure regulator (integrated in
fuel pump unit)

e Fuel pump mechanical
malfunction

e Fuel line restriction or clogging

e Fuel injector improper operation

e Fuel injector malfunction

*= Air mixed in oil line
*  Metering oil pump malfunction
o Leakage or clogging in oil
pipe
o Leakage or clogging in oil
nozzle
Metering oil pump malfunction
Improper metering oil pump control

(leakage, clogging, improper operation
injection amount) Improper A/C system operation
o Intermittent open or short in fuel Brake dragging
pump related circuit Low tire pressure
e Restriction in exhaust system AT malfunction (AT)
o Leakage or damaged exhaust Improper operation of torque converter
manifold clutch control (AT)
e Purge solenoid valve malfunction Clutch malfunction (MT)
(stuck open)
o Erratic signal from eccentric shaft
position sensor
(w) RX8-Engine Troubleshooting

Page 88




WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION

Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-
Acceleration/cruise".

Does the engine Yes

knock/ping/detonate? (See NO.13
KNOCKING/PINGING/DETONATION-

ACCELERATION/CRUISE .)
| No | Go to the next step.

| 2 | Verify the following: | Yes | Go to the next step.
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e Vacuum connection
e Air cleaner element
e Fresh air duct
e Air cleaner
e No air leakage from
intake-air system
e No restriction of intake-air
system
o Blockage of intake-air Service if necessary.
system (between MAF No
sensor and intake ports) Repeat Step 2.
e MAF sensor installation
e Exhaust manifold
(leakage, damaged)
e Fuel quality (e.g. proper
octane, contamination,
winter/summer blend)
o Tire pressure
Are all the items normal?
Connect the WDS or equivalent DTC is displayed:
to the DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the
3 ON position (Engine off). (See DTC TABLE .)
Retrieve any DTCs. N No DTC is displayed:
0
Are there any DTCs displayed? Go to the next step.
Go to the symptom troubleshooting "No.17
Cooling system concerns - Overheating".
. . Yes
4 Is the engine overheating? (See NO.17 COOLING SYSTEM
CONCERNS-OVERHEATING .)
| No | Go to the next step.
| 5 | Yes | Go to the next step.
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Connect the WDS or equivalent
to the DLC-2.

Access the APP1, APP2, RPM,
MAF, 02S11, 02S12, TP_REL
and VSS PIDs.

Drive vehicle while monitoring
the PIDs.

Are the PIDs within the
specifications?

(See PCM INSPECTION .)

No

APP1, APP2 PIDs:

Inspect if the output signal APP sensor
changes smoothly.

RPM PID:

Inspect the eccentric shaft position sensor
and the related wiring harness for vibration
or an intermittent open/short circuit or both.
If normal, go to Step 7.

MAF PID:

Inspect for an intermittent open circuit of the
MAF sensor and the related wiring harness.

02811 PID:

Inspect the front HO2S and the related wiring
harness for vibration or an intermittent open
or short circuit or both. If normal, go to Step
8.

02512 PID:

Inspect the rear HO2S and the related wiring
harness for vibration or an intermittent open
or short circuit or both. If normal, go to Step
8.

TP_REL PID:

Inspect if the output signal TP sensor
changes smoothly.

VSS PID:
Inspect ABS or DCS.
(See DTC Table .)

(See DTC Table .)

Inspect the knock sensor.

(See KNOCK SENSOR (KS)
INSPECTION .)

Is the knock sensor normal?

| Yes

| Go to the next step.

No

Replace the knock sensor.

(See KNOCK SENSOR (KS)
REMOVAL/INSTALLATION .)

| Yes

| Go to the next step.
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Visually inspect the eccentric
shaft position sensor and the teeth

of the pulse wheel.
No Replace the malfunctioning parts.
Are the eccentric shaft position
sensor and the teeth of the pulse
wheel normal?
Inspect for the following:
e Spark plugs malfunction
e Spark plugs heat range
e Pulse wheel damaged on eccentric
shaft
Yes e Open or short circuit on eccentric
.. shaft position sensor
g Is ?lsdt,rong blue sg);rk}:/ ISIbl? at e Open or short between eccentric shaft
cach disc onnectg 18 -tenglon position sensor and PCM terminal 2U
lead while cranking the engine?
or 2X
If they are normal, go to the next step.
Inspect for the following:
No o High-tension leads
e Ignition coils or connectors
Spark plug is wet or covered with
carbon:
Inspect for fuel leakage from the fuel
injector.
Inspect the spark plug condition. | Yes Inspect the spark plug and the high-tension
lead.
? Is the spark plug wet, covered
. s o
with carbon or grayish white? Spark plug is grayish white:
Inspect for clogged fuel injector.
Install the spark plugs on original rotors.
No
Go to the next step.
Perform the drive-by-wire Yes Go to the next step.
control system operation
inspection.
10 |(See Drive-by-wire Control Repair. or replace t‘he malfupctioning part
No according to the drive-by-wire control system

System Inspection .)

Does the drive-by-wire control
system work properly?

operation inspection results.
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Visually inspect the exhaust Yes Replace the suspected part.
system part.
11
Is there any deformed exhaust No Go to the next step.
system part?
Perform the fuel pump speed | Yes Go to the next step.
control operation inspection.
12 (See Fl_lel Pump Speed Control Repair or replace the malfunctioning parts,
Operation Inspection .) No according to the fuel pump speed control
operation inspection results.
Does the fuel pump speed control
operate properly?
Yes Go to the next step.
Disconnect the fuel line quick Zero or low:
release connector and install the
fuel gauge to the fuel line. Inspect the fuel pump relay and the fuel
pump circuit.
Short the check connector
terminal F/P to the body GND Inspect for clogged fuel line.
using a jumper wire.
o ) If normal, replace the fuel pump unit.
13 Turn the ignition switch to the
ON position. No (See FUEL PUMP UNIT
‘ REMOVAL/INSTALLATION .)
Is the fuel line pressure correct
with the ignition switch at the ON High:
position?
Replace the fuel pump unit.
(See FUEL LINE PRESSURE
INSPECTION .) (See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Perform the fuel injector Yes | Go to the next step.
operation inspection.
14 |(See Fuel Injector Operation Repair or replace the malfunctioning parts,
Inspection .) No according to the fuel injector operation
inspection results.
Are the fuel injectors operating
properly?
| 15 Yes Go to the next step.
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Inspect the fuel injectors for the

following:

(See FUEL INJECTOR ..

INSPECTION ) Replace the fuel injector.
. Leakase No (See FUEL INJECTOR

g REMOVAL/INSTALLATION .)

e Clogging
o Injection amount

Are the injectors normal?

Perform the SSV operation | Yes Go to the next step.

inspection.

16  |(See Secondary Shutter Valve Repair. or replace the malfupctiqning pgrts,
(SSV) Operation Inspection .) No according to the SSV operation inspection

results.
Does the SSV operate properly?
Perform the VDI operation | Yes Go to the next step.
inspection.

17 |(See Variable Dynamic Effect Repair or replace the malfunctioning parts,
Intake-air (VDI) Operation No according to the VDI operation inspection
Inspection .) results.

Does the VDI operate properly?
Yes Go to the next step.
NOTE:
e The following test is for
13B-MSP (High Power).
Go to the next step for
13B-MSP (Standard
18 Power). Repair or replace the malfunctioning parts,
No according to the APV control inspection
Perform the APV control results.
inspection.
(See Auxiliary Port Valve (APV)
Control Inspection .)
Does the APV control operate
properly?
| 19 | Yes Go to the next step.
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NOTE:

e The following test is for
engine stalling with A/C
on concern. If other
symptoms exist, go to the
next step.

Connect the pressure gauge to the

If the A/C is always on, go to symptom
troubleshooting "No.24 A/C is always on or
A/C compressor runs continuously".

(See NO.24 A/CIS ALWAYS ON OR A/C
COMPRESSOR RUNS CONTINUOUSLY

A/C low and high side pressure | No )
lines.
For other symptoms, inspect the following:
Turn the A/C on and measure the
low side and high side pressures. o Refrigerant charging amount
o Condenser fan operation
Are pressures within the
specifications?
(See REFRIGERANT
PRESSURE CHECK .)
Inspect for A/C cut-off Yes Go to the next step.
operation.
20 (See A/C Cut-off Control System
Inspection .) No Inspect A/C cut-off system components. the
Does the A/C cut-off work
properly?
Disconnect the vacuum hose Inspect if the purge solenoid valve is stuck
between the purge solenoid valve open mechanically.
and the intake manifold at the Yes
quick release connector. Inspect the evaporative emission control
system.
21 Plug the opening end of the
vacuum hose.
Drive the vehicle. No Go to the next step.
Does the engine condition
improve?
Perform the metering oil pump | Yes Go to the next step.
control inspection.
2y |(See M?tering Oil Pump Control Repair or replace the malfunctioning parts,
Inspection .) No according to the metering oil pump

Does the metering oil pump
control properly?

inspection results.
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Inspect the engine compression.

Inspect the following:

e Ignition timing
Internal transmission components

(AT)
23 %Ii%ep(égl}/;g};EiSION Yes e Torque converter clutch control (AT)
' e Clutch (MT)
Is it normal? e Brake system for dragging
o Knock sensor
| No | Go to the next step.
| Yes | Go to the next step.
Repair or replace the malfunctioning part
according to the inspection results.
Perform the metering oil pump
control inspection. After that overhaul or replace the engine.
Go
54  |(See Metering Oil Pump Control (See ENGINE COOLANT TEMPERATURE to
Inspection .) No (ECT) SENSOR INSPECTION .) Yes [the
next
Does the metering oil pump After that overhaul or replace the engine. step.
control operate properly?
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
Repair or replace the
malfunctioning part according to
the inspection results.
No |After that overhaul or replace the | Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
No
After that overhaul or replace the
engine.
(See Engine Workshop Manual.)
Check the oil pipe between the Inspect and repair for leakage and/or
metering oil pump and the clogging in the oil passage at engine.
8 metering oil nozzle. Yes

Is there any air and/or clogging in

the oil pipe?

After that overhaul or replace the engine.

(See Engine Workshop Manual.)
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No

Overhaul or replace the engine.

(See Engine Workshop Manual.)

29

e Verify test results.

= Ifnormal, return to the diagnostic index to service any additional symptoms.

» If the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.

13B-MSP (High Power)
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NO13 KNOCKINGPINGINGDETONATION-ACCELERATION/CRUISE

13 ‘ KNOCKING/PINGING/DETONATION - ACCELERATION/CRUISE

A sound is produced when the air/fuel mixture is ignited by something other than the spark
DESCRIPTION |plug (e.g., hot spot in combustion chamber).

e Air suction at intake-air system
e Poor fuel quality
o Inadequate fuel pressure
e Pressure regulator (integrated in fuel pump unit) malfunction
e Fuel pump relay stuck closed
o Fuel injector malfunction (clogging, lack of injection amount)
o Erratic signal from eccentric shaft position sensor
o Improper ignition timing control (ECT, IAT, MAF and knock signals to PCM)
e Incorrect spark plug heat range
o Improper operation of eccentric shaft bypass valve
o Engine overheating due to cooling system malfunction
e Excessive carbon is built up in combustion chamber
o Inadequate engine compression

» Engine internal malfunction

= Abnormal engine oil condition (viscosity, deterioration)

= Low oil pressure

* Excessive fuel pressure

= Air mixed in oil malfunction

* Metering oil pump malfunction

o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle

POSSIBLE
CAUSE

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See MW

CAUTION:I !

e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting. and make sure that it is free of
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foreign material.

Diagnostic procedure

| STEP | INSPECTION

RESULTS | ACTION

Inspect air suction between the MAF Yes Repair or replace the air suction at the intake-air
1 sensor and intake-port. system.
Is there any air suction? No Go to the next step.
Connect the WDS or equivalent to Yes Go to the next step.
the DLC-2.
Access the ECT PID.
2 Verify that the ECT PID is less than | Ng Inspect t'he cooling system for the cause of
116°C {241°F} during driving. overheating.
Is the ECT PID less than the
specification?
Connect the WDS or equivalent to Yes | Go to the next step.
the DLC-2. TAT PID : Inspect IAT sensor.
Access the IAT and the MAF PIDs. (Sce BNFAKE AR TEMPERATORE-GATH
3 . SENSOR INSPECTION .)
Monitor each PID. No |
MAF P1D : Inspect MAF sensor.
(See PCM INSPECTION .)
i | (See]MASS AIR FLOW (MAF) SENSOR |
Are FIDsnormal? INSPECTION .)
DTC is displayed:
Connect the WDS or equivalent to is displaye
the DLC-2. Yes Go to the applicable DTC inspection.
4 Tur.n‘the ignit'ion switch to the ON (See DTC TABLE )
position (Engine off). e
No DTC is displayed:
Are there any DTCs displayed? No
Go to the next step.
Perform the fuel pump speed control ‘ Yes | Go to the next step.
operation inspection.
5 (See ki u i Pump SPEEH Comrot Repair or replace the malfunctioning parts,
Operation Inspection .) No according to the fuel pump speed control operation
inspection results.
oes the Tuel pump speed control
operate properly?
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Inspect for the following:
e Spark plugs malfunction
e Spark plugs heat range
e Pulse wheel damaged on eccentric shaft
Yes e Open or short circuit on eccentric shaft
.. position sensor
Is the strong blue spark mee at e Open or short circuit between eccentric shaft
6 each disconnected high-tension lead . .
: : . position sensor and PCM terminal 2U or 2X
while cranking the engine?
If they are normal, go to the next step.
Inspect for the following:
No o High-tension leads
o Ignition coils or connectors
Inspect the knock sensor. ‘ Yes | Go to the next step.
; (See KNOCK SENSORTKS]) Replace the knock sensor.
INSPECTION .) No | |
(See KNOCK SENSOR (KS)
[s the knock sensor normal? REMOVAL/INSTALLATION 'I)
Inspect the engine compression. ‘ Yes F—Ger—te—S-tep—H—'
] (See G@-M-BR—ESS-ION—I—NSBEGlION—l
. I No Go to the next step.
Is it normal?
Perform the metering oil pump ‘ Yes Go to the next step.
control inspection. i o i
Repair or replace the malfunctioning part according
0 (See km—l to the inspection results.
Inspection .
- ) No After that overhaul or replace the engine.
'i;oes tge metering oil pump control .
operate properly? (See Engine Workshop Manual.)
Replace the engine oil.
Inspect the ECT sensor and the related wiring
harnesses.
Check the engine oil condition.
10 Yes (See NB*G-HJE—G@GhﬂH—"PE—kaEIbﬁHﬁE—fEGH—
Is the engine oil low viscosity and/or SENSORINSPECTIONT)
is there a gasoline odor?
ATter that overhaul or replace the engine.
(See Engine Workshop Manual.)
‘ No | Go to the next step.
| 11 | Inspect the oil pressure. ‘ Yes | Go to the next step.
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(See PILPRESSUREINSPECTION,
)

Repair or replace the malfunctioning part according
to the inspection results.

No After that overhaul or replace the engine.
Is the oil pressure within the
specification? (See Engine Workshop Manual.)
Turn the ignition switch off. Yes | Go to the next step.
Disconnect the fuel line quick release
connector and install the fuel gauge to
the fuel line. Replace the fuel pump unit.
Start the engine and run it at idle. (SeeIF-HE-bPHPv{-P-H{’H-T—l
12 N REMOVAL/INSTALLATION .)
Measure the fuel line pressure at idle. 0
ATter that overhaul or replace the engine.
Is the fuel line pressure correct at
idle? (See Engine Workshop Manual.)
(See FUEL LINE PRESSURE |
INSPECTION .)
| | Inspect and repair for leakage and/or clogging in the
il t th ine.
Check the oil pipe between the Olf passage at the engine
metering oil pump and the metering || Yes After that overhaul or replace the engine.
13 oil nozzle.
See Engine Workshop M 1.
Is there any air and/or clogging in the (See Engine Workshop anTla )
oil pipe? N Overhaul or replace the engine.
0
(See Engine Workshop Manual.)
Yes | Go to the next step.
Zero or low:
Disconnect the fuel line quick release Inspect the fuel pump relay and the fuel pump
connector and install the fuel gauge to circuit.
the fuel line.
‘ o Inspect for clogged fuel line.
Start the engine and run it at idle.
If normal, replace the fuel pump unit.
14 Measure the fuel line pressure at idle. N
0

Is the fuel line pressure correct at
idle?

(SeeI
INSPECTION™)

REMOVALBUSTAL AT
RE ON.)

High:

Replace the fuel pump unit.

(See[FUELC PUMP UNIT
REMOVAL/INSTALLATION .)
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Inspect the fuel injectors for the Yes Go to the next step.
following:
(See lf"'b"E‘L—ﬂv"J'Ee‘Fﬁ'R—l ..
5 INSPECTION .) Rep}ace the fuel inj ector.I
—Cloging No (See FUEL INJECTOR
e Tnjection amount REMOVAL/INSTALLATION .)
|
Are the injectors normal?
Inspect the knock sensor. ‘ Yes | Go to the next step.
6 (See kN’D‘C‘FSEV’S’D‘RTKS’)_l Repiace the knock sensor. |
INSPECTION .) No
(See KNOCK SENSOR (KS)
Is the knock sensor normal? REMOVAL/INSTALLATION 'I)
Inspect the ignition timing. —I-nspett—t-he—eteenﬁie—bypass—'v“a-llve operation and
carbon build-up in the combustion chamber.
. o . Yes
17 (See Lqmﬂmlumg.[nsuecﬂ.on_l)
| (See Engine Workshop Manual.)
Does the ignition timing operate No Repair or replace the malfunctioning parts,
properly? according to the ignition timing inspection results.
e Verify test results.
18 = Ifnormal, return to the diagnostic index to service any additional symptoms.

» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair

Information and perform the repair or diagnosis.
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NO.14 POOR FUEL ECONOMY

14

POOR FUEL ECONOMY

DESCRIPTION

The fuel economy is unsatisfactory.

POSSIBLE
CAUSE

Contaminated air cleaner element
Air suction at intake-air system (between MAF sensor and intake ports)
Poor fuel quality
Inadequate fuel pressure
Pressure regulator (integrated in fuel pump unit) malfunction
Fuel pump relay stuck closed
Fuel leakage from fuel injector
Restriction in exhaust system
Erratic signal from eccentric shaft position sensor
Improper MAF sensor installation
Improper fuel injector control operation (abnormal signals from MAF, ECT,
front/rear HO2S and IAT sensors to PCM)
Knock sensor malfunction (abnormal signal to PCM)
Contaminated MAF sensor
Improper engine compression

* Engine internal malfunction

* Abnormal engine oil condition (viscosity, deterioration)

= Low oil pressure

» Excessive fuel pressure

* Metering oil pump malfunction

o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle

Eccentric shaft bypass valve malfunction (stuck open)
Improper cooling fan control system operation
Thermostat malfunction (stuck open)
Improper engine coolant level
Improper ignition timing
Weak spark
Spark plug malfunction
Brake dragging
Low tire pressure
Clutch slippage (MT)
Improper ATF level (AT)
Improper A/C operation (A/C cut-off control does not operate)

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing fuel system:

Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.

Always keep sparks and flames away from fuel.

Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
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CAUTION:

or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)

(See AFTER REPAIR PROCEDURE .)

o Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION

RESULTS | ACTION

Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-
Acceleration/cruise".
1 Does the engine Yes
knock/ping/detonate? (See NO.13
KNOCKING/PINGING/DETONATION-
ACCELERATION/CRUISE .)
‘ No ‘ Go to the next step.
Inspect for the following: ‘ Yes ‘ Go to the next step.
e Air cleaner element for
contamination
e Air suction at intake-air
system (between MAF
sensor and intake ports) o
7 e ATF level (AT) Service if necessary.
o Fuel quality No
e Coolant level Repeat Step 2.
o Brake dragging
e Clutch slippage (MT)
e MAF sensor installation
Are all the items normal?
Connect the WDS or equivalent DTC is displayed:
to the DLC-2.
3 o e Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON (See DTC TABLE )
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position (Engine ofY).

No DTC is displayed:

Retrieve any DTCs. No
Go to the next step.
Are there any DTCs displayed?
Access the ECT PID. Yes Go to the next step.
Drive the vehicle while
monitoring the PID.
4 No Inspect for coolant leakage, cooling fan
(See PCM INSPECTION .) operation or thermostat operation.
Is the PID within the
specification?
Inspect for the following:
e Spark plugs malfunction
e Eccentric shaft position sensor is
improperly installed.
o Pulse wheel damaged on eccentric
shaft
e Open or short circuit on eccentric
Yes .
shaft position sensor
Is a strong blue spark visible at e Open or short circuit between
5 each disconnected high-tension eccentric shaft position sensor and
lead while cranking the engine? PCM terminal 2U or 2X
Repair or replace the malfunctioning parts.
If normal, go to the next step.
Inspect for the following:
No e High-tension leads
e Ignition coils and connectors
Perform the fuel pump speed Yes Go to the next step.
control operation inspection.
6 (See Fuel Pump Speed Control Repair or replace the malfunctioning parts,
Operation Inspection .) No according to the fuel pump speed control
operation inspection results.
Does the fuel pump speed control
operate properly?
Inspect the MAF sensor for ‘ Yes ‘ Replace the MAF sensor.
7 contamination.
No Go to the next step.
Is there any contamination?
| 8 ‘ ‘ Yes ‘ Go to the next step.
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Connect the WDS or equivalent
to the DLC-2.

Access the MAF, O2S11, O2S12
and IAT PIDs.

Are the PIDs values normal?

(See PCM INSPECTION .)

If the MAF PID is not as specified:
Inspect the MAF sensor.

(See MASS AIR FLOW (MAF) SENSOR
INSPECTION .)

If the O2S11 PID is not as specified:
Inspect the front HO2S.

(See FRONT HEATED OXYGEN
SENSOR (HO2S) INSPECTION .)

No

If the O2S12 PID is not as specified:
Inspect the rear HO2S.
(See REAR HEATED OXYGEN SENSOR
(HO2S) INSPECTION .)
If the IAT PID is not as specified:
Inspect the IAT sensor.
(See INTAKE AIR TEMPERATURE (IAT)
SENSOR INSPECTION .)

Inspect the knock sensor. ‘ Yes ‘ Go to the next step.

0 (See KNOCK SENSOR (KS) Replace the knock sensor.

INSPECTION .) No
(See KNOCK SENSOR (KS)

Is the knock sensor normal? REMOVAL/INSTALLATION .)

Visually inspect the exhaust Yes ‘ Replace the suspected part.

system part.

10
Is there any deformed exhaust No Go to the next step.
system part?
| 11 ‘ Yes Go to the next step.
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Disconnect the fuel line quick
release connector and install the
fuel gauge to the fuel line.

Start the engine and run it at idle.

Measure the fuel line pressure at
idle.

Zero or low:

Inspect the fuel pump relay and the fuel
pump circuit.

Inspect for clogged fuel line.

If normal, replace the fuel pump unit

Is the fuel line pressure correct at No (See FUEL PUMP UNIT
idle? REMOVAL/INSTALLATION .)
(See FUEL LINE PRESSURE High:
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Inspect the fuel injectors for the | Yes ‘ Go to the next step.
following:
(See FUEL INJECTOR o
. INSPECTION ) Replace the fuel injector.
. Leakage No (See FUEL INJECTOR
« Injection amount REMOVAL/INSTALLATION .)
Are the injectors normal?
Yes Go to the next step.
NOTE:
e The following test is for
A/C equipped models. Go
to the next step for the A/C
non-equipped models. . L
13 Repair or replace the malfunctioning parts,
Perform the A/C Cut-off Control | NO according to the A/C cut-off control
inspection. inspection result.
(See A/C Cut-off Control System
Inspection .)
Does the A/C cut-off control
operate properly?
| 14 ‘ Inspect the engine compression. | Yes Inspect the eccentric shaft bypass valve.
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(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning part
according to the inspection results.
Perform the metering oil pump ‘
control inspection. After that overhaul or replace the engine.
Go
15 (See Metering Oil Pump Control EF%&?’EEE‘%EE?&?’SEENSOR to
Inspection .
P ) No INSPECTION .) Yes g:d
Does the metering oil pump ‘ step.
control operate properly? After that overhaul or replace the engine.
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
Repair or replace the
malfunctioning part according to
the inspection results.
No |After that overhaul or replace the | Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
No
After that overhaul or replace the
engine.
(See Engine Workshop Manual.)
Inspect and repair for leakage and/or
logging in the oil t th ine.
Check the oil pipe between the ClOB8INE 1h The Of passage at the chgihe
metering 0¥l pump and the Yes After that overhaul or replace the engine.
19 metering oil nozzle.
See Engine Workshop M 1.
Is there air and/or clogging in the (See Engine Workshop anTJa )
oil pipe? N Overhaul or replace the engine.
0
(See Engine Workshop Manual.)
120
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Verify test results.

If normal, return to the diagnostic index to service any additional symptoms.
If the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.

Notes:
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NO.15 EMISSION COMPLIANCE

15 EMISSION COMPLIANCE
DESCRIPTION Fails emissions test.
e Vacuum lines leakage or blockage
e Cooling system malfunction
e Spark plug malfunction
e Leakage from intake manifold
o Erratic signal from eccentric shaft position sensor
o Inadequate fuel pressure
o Exhaust system clogging
o Fuel tank ventilation system malfunction
e Charcoal canister damage
e Air cleaner element clogging or restriction
e Throttle body malfunction
e Jet air mixing system line blockage
e Spark leakage from high-tension leads
o Improper air/fuel mixture ratio control operation
e (atalyst converter malfunction
o Engine internal parts malfunction
e Excessive carbon is built up in combustion chamber
e Improper engine compression
* Engine internal malfunction
POSSIBLE L I . . .
CAUSE » Abnormal engine oil condition (viscosity, deterioration)

* Low oil pressure
= Excessive fuel pressure
» Air mixed in oil line
* Metering oil pump malfunction
o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)

(See AFTER REPAIR PROCEDURE .)
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CAUTION:

e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION | RESULTS | ACTION
Inspect for the following: | Yes | Go to the next step.
e Vacuum lines for leakage
or blockage
e Jet air mixing system line
blockage
o Electrical connections o
1 «  Proper maintenance Service if necessary.
schedule followed No
o Intake-air system and air Repeat Step 1.
cleaner element
concerns: obstructions,
leakage or dirtiness
Are all the items normal?
Connect the WDS or equivalent DTC is displayed:
to the DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the
2 ON position (Engine off). (See DTC TABLE .)
Retrieve any DTCs. N No DTC is displayed:
0
Are there any DTCs displayed? Go to the next step.
Go to the applicable symptom
troubleshooting.
3 Is any other drivability concern | Yes
present? (See ENGINE SYMPTOM
TROUBLESHOOTING .)
| No | Go to the next step.
| 4 | | Yes | Go to the next step.
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Connect the WDS or equivalent
to the DLC-2.

Access the ECT PID.

Warm up the engine and run it at

Inspect for coolant leakage, cooling fan

idle. No operation or thermostat operation.
Verify the ECT PID is correct.
(See PCM INSPECTION .)
Is the ECT PID correct?
Inspect for the following:
e Spark plugs malfunction
o Improperly installed eccentric shaft
position sensor
o Damaged trigger wheel on eccentric
shaft
e Open or short circuit on eccentric
Yes ..
shaft position sensor
Is a strong blue spark visible at e Open or short circuit between
each disconnected high-tension eccentric shaft position sensor and
lead while cranking the engine? PCM terminal 2U or 2X
Repair or replace the malfunctioning parts.
If normal, go to the next step.
Inspect the following:
No o High-tension leads
e Ignition coil and connector
Y Go to th t step.
Disconnect the t fuel line quick e © 10 The next TP
release connector and install the Zero or low:
fuel gauge to the fuel line. _
Inspect for clogged fuel line.
Start the engine and run it at )
idle. If normal, replace the fuel pump unit.
Measure the fuel line pressure at (See FUEL PUMP UNIT
No REMOVAL/INSTALLATION .)

idle.

Is the fuel line pressure correct
at idle?

(See FUEL LINE PRESSURE
INSPECTION .)

High:
Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
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Inspect for fuel saturation inside | Yes

the charcoal canister.

Replace the charcoal canister.

7 Inspect the fuel tank vent system.
Is there an excess amount of No
liquid fuel present in the Then, go to the next step.
canister?
Inspect for restriction and Yes Go to the next step.
leakage at the three-way
catalytic converter.
8
Is there any restriction or No Replace the three-way catalytic converter.
leakage at the three-way
catalytic converter?
Inspect the engine compression. | Yes Visually inspect the exhaust system part.
9 (See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning part
according to the inspection results.
Perform the metering oil pump )
control inspection. After that overhaul or replace the engine.
10 (See Metering Oil Pump Control (See ENGINE COOLANT Go to
Inspection .) No TEMPERATURE (ECT) SENSOR Yes the
INSPECTION .) next
Does the metering oil pump ) step.
control operate properly? After that overhaul or replace the engine.
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
Repair or replace the
malfunctioning part according to
the inspection results.
No After that overhaul or replace
the engine.
(See Engine Workshop Manual.)
Check the oil pipe between the Inspect and repair for leakage and/or
metering oil pump and the clogging in the oil passage a the t engine.
13 metering oil nozzle. Yes
After that overhaul or replace the engine.
Is there air and/or clogging in
the oil pipe? (See Engine Workshop Manual.)
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Overhaul or replace engine.
No
(See Engine Workshop Manual.)

Verify test results.

If normal, return to the diagnostic index to service any additional

14 symptoms.
= [f the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.
Notes:
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NO.16 HIGH OIL CONSUMPTION/LEAKAGE

116 | HIGH OIL CONSUMPTION/LEAKAGE

| DESCRIPTION ‘ The oil consumption is excessive.

POSSIBLE
CAUSE

e Air cleaner element malfunction (damage, poor installation)
e Improper dipstick

o Improper engine oil viscosity

e Engine internal parts malfunction

e Metering oil pump malfunction

o Improper operation of metering oil pump control system

e Oil leakage from lubrication system parts and them joints (oil pump, oil filter, oil

cooler, housing oil nozzle, manifold oil nozzle etc.)

Diagnostic procedure

| STEP | INSPECTION | RESULTS | ACTION

o External leakage (lubrication
system parts and their joints.)

e Proper dipstick

1 e Proper engine oil viscosity

Inspect for the following: | Yes | Go to the next step.

Service if necessary.

Inspection .)

properly?

) (See Metering Oil Pump Control

Does the metering oil pump control

e Damaged and/or poor No
installation of air cleaner Repeat Step 1.
element
Are all the items normal?
Perform the metering oil pump Yes Overhaul the engine and repair or replace the
control inspection. malfunctioning parts.

Repair or replace the malfunctioning parts,
No according to the metering oil pump control
inspection results.

3 e Verify test results.

If normal, return to the diagnostic index to service any additional symptoms.

If the malfunction remains. inspect the related Service Bulletins and/or the On-line Repair
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Information and perform the repair or diagnosis.

Notes:
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NO.17 COOLING SYSTEM CONCERNS-OVERHEATING

17

| COOLING SYSTEM CONCERNS -OVERHEATING

| DESCRIPTION

‘ The engine runs at higher than normal temperature/overheats.

POSSIBLE CAUSE

Improper coolant level

Blown fuses

Coolant leakage

Excessive A/C system pressure

A/C system operation is improper
Improper water/anti-freeze mixture
Fans reverse rotation

Cooling air passage to radiator blockage
Poor radiator condition

Thermostat malfunction

Radiator hose damage

Improper or damaged radiator cap
Cooling fans are inoperative.

Coolant overflow system malfunction
Improper tension of drive belt

Drive belt damage

Eccentric shaft bypass valve malfunction (stuck closed)

Diagnostic procedure

| STEP | INSPECTION

| RESULTS | ACTION

Inspect the following:

Engine coolant level

Coolant leakage

Water and anti-freeze mixture
Radiator condition

Collapsed or restricted radiator
hoses

Radiator pressure cap
Overflow system

Fan rotational direction
Cooling air passage to radiator
Fuses

Are all the items normal?

‘ Yes

‘ Go to the next step.

No

Repeat Step 1.

Service if necessary.
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Connect the WDS or equivalent to the DTC is displayed:
DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON position
(Engine off). (See DTC TABLE .)
Retrieve any DTCs. No bi@is—d—i-spl-a!yed:
No
Are there any DTCs displayed? Go to the next step.
‘ Yes ‘ Go to Step 5.
Inspect for the following and repair or replace
Start the engine and run it at idle speed. if necessary:
Turn the A/C switch on and the set blower * Refrigerant charging amount
fan to any speed. No e Open mrcmt between A/C relay and
PCM terminal SAA
Does the A/C compressor engage? * Seized A/C magnetic clutch
e A/C magnetic clutch malfunction
If all the items are normal, go to the next step.
Yes Go to the next step.
) o Inspect the following:
Start the engine and run it at idle speed.
] e Refrigerant pressure switch operation
Turn the A/C switch on and the set blower e A/C switch is stuck open.
fan to any speed. e Open or short circuit between
' refrigerant pressure switch and PCM
Measure the voltage at PCM terminal 4W. | 1o terminal 4W
e Open circuit of blower motor fan
(See PCM INSPECTION .) switch and resistor (if blower motor
does not operate)
Is thel—vel-ta-ge-ne;:ma-l-‘.;' o Evaporator temperature sensor and A/C
amplifier
Inspect the cooling fan control system ‘ Yes Go to the next step.
operation.
(See Cmﬂmrﬁ‘mr@vmnﬂfvmrrrl
Inspection .) No Repair or replace the malfunctioning parts.
oes the cooling fan control system work
properly?
Is the drive belt normal? ‘ Yes ‘ Go to the next step.
| Replace the drive belt.
(See DRIVE BELT No
DEFLECTION/TENSION INSPECTION .) (See Bﬁﬁﬁﬁﬂ“‘kﬂ%ﬁ?ﬁﬁ)
|

LIs-thexze-a-ny—Leakage-a-relmd—t-he-hea-ter—uni-d

in the passenger compartment?

‘ Yes

‘ Inspect and service the heater for leakage.

‘No

‘ Go to the next step.
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Is there any leakage from coolant hoses ‘ Yes ‘ Replace the malfunctioning part.

and/or radiator? ‘ No ‘ Go to the next step.
Cool down the engine. ‘ Yes ‘ Go to the next step.
Remove the thermostat and inspect
operation.
9 (See
REM ATION .) No Replace the thermostat.
'W‘]‘FI‘ER‘IV[USWHV‘S‘PEC‘IIION J)
Is thel—themes&at—&ema—l—’.;l
Inspect the eccentric shaft bypass valve.
Yes
(See Engine Workshop Manual.)
If the temperature gauge is in the normal
Access the ECT PID. range but the ECT PID is not the same as the
temperature gauge reading, inspect the ECT
Inspect readings on both the ECT PID and SCHSOL.
the temperature gauge on i the instrument
10 (See N GINE COOLANT FEMPERATURE
cluster.
No (ECT) SENSOR INSPECTION .)
Is the ECT PID indication the same as the
cluster indicates the cold range but the ECT
PID is normal, inspect the temperature gauge
and the sending unit.
(See Water temperature gauge .)
I |
e Verify test results.
11 * If normal, return to the diagnostic index to service any additional symptoms.

= [f the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO.18 COOLING SYSTEM CONCERNS-RUNS COLD

18 | COOLING SYSTEM CONCERNS -RUNS COLD
| DESCRIPTION ‘ The engine takes excessive time to reach the normal operating temperature.
POSSIBLE CAUSE e Thermostat malfunction

e Eccentric shaft bypass malfunction (stuck open)
e Cooling fan system malfunction

Diagnostic procedure

| STEP | INSPECTION

| RESULTS | ACTION

1 Is the customer complaint "Lack of | Yes | Inspect the A/C and heater system.
passenger compartment heat" only? | No | Go to the next step.
Go to the symptom troubleshooting "No.9
Fast idle/ "
) Does the engine speed continue at fast Yes ast idierruns on
. (See NO.9 FAST IDLE/RUNS ON .)
| No | Go to the next step.
Remove the thermostat and inspect | Yes | Go to the next step.
operation.
(See THERMOSTAT
3 REMOVAL/INSTALLATION .)
No Replace the thermostat.
(See THERMOSTAT INSPECTION .)
Is the thermostat normal?
Inspect the cooling fan control system | Yes Go to the next step.
operation.
4 (See Cooling Fan Control System
Inspection .) No Repair or replace the malfunctioning part.
Does the cooling fan control system work
properly?
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Inspect the eccentric shaft bypass valve.

(See ENGINE COOLANT TEMPERATURE
(ECT) SENSOR INSPECTION .)

Yes If the temperature gauge on the instrument
cluster indicates the cold range but the ECT
PID is normal, inspect the temperature gauge

Access the ECT PID. and the sending unit.

Inspect readings on both the ECT PID and
the temperature gauge on the instrument

(See Water temperature gauge .)

cluster.
Is the ECT PID indication the same as the e Verify test results.
temperature gauge readings? » If normal, return to the

diagnostic index to service any
additional symptoms.

» If the malfunction remains,
inspect related the Service
Bulletins and/or the On-line
Repair Information and perform
the repair or diagnosis.
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NO.19 EXHAUST SMOKE

19

EXHAUST SMOKE

DESCRIPTION

Blue, black, or white smoke from the exhaust system

POSSIBLE
CAUSE

Blue smoke (Burning oil):
« Engine internal oil leakage (Oil seal, side seal, apex seal etc.)
White smoke (Water in combustion):

e Cooling system malfunction (coolant loss)
e Engine internal coolant leakage

Black smoke (Rich fuel mixture):

Air cleaner restriction
Intake-air system is collapsed or restricted.
Excessive fuel pressure
Improper engine compression
* Engine internal malfunction
= Abnormal engine oil condition (viscosity, deterioration)
* Low oil pressure
= Excessive fuel pressure
» Air mixed in oil line
* Metering oil pump clogging in oil pipe
o Leakage or clogging in oil pipe
o Leakage or clogging in oil nozzle
e Injector fuel leakage
e Ignition system malfunction

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.

Always keep sparks and flames away from fuel.

o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR

PROCEDURE" described in this manual.
(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE .)

CAUTION:

¢ Disconnecting/connecting quick release connector without cleaning it mav possibly
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cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of

foreign material.

Diagnostic procedure

| STEP | INSPECTION

RESULTS | ACTION

Burning oil is indicated.

intake-air system

Are all the items normal?

Blue
Go to the next step.
What color is the smoke Water in combustion is indicated.
1 coming from the exhaust White
system? Go to Step 3.
Rich fuel mixture is indicated.
Black
Go to Step 4.
Perform the metering oil pump Overhaul the engine and repair or replace
. . Yes ..
control inspection. the malfunctioning part.
) (See Metering Oil Pump ) i n i o
Control Inspection .) Repair or replace the malfunctioning parts,
No according to the metering oil pump control
Does the metering oil pump inspection results.
control properly?
Inspect for the following:
e Gasket leakage
o Intake manifold gasket leakage
3 Does the cooling system hold | Yes e Cracked or porous rotor housing
pressure?
If other drivability symptoms are present,
return to the diagnostic index to service any
additional symptoms.
| No | Inspect for the cause.
Inspect for the following: | Yes | Go to the next step.
e Air cleaner restriction o
4 e Collapsed or restricted N Service if necessary.
0

Repeat Step 4.
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Connect the WDS or DTC is displayed:
equivalent to the DLC-2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the
5 ON position (Engine ofY). (See DTC TABLE .)
No
Are there any DTCs displayed? Go to the next step.
Y Go to th t step.
Disconnect the fuel line quick | e D0 o R P
release connector and install the Zero or low:
fuel gauge to the fuel line. '
Inspect for clogged fuel line.
Start the engine and run it at )
idle. If normal, replace the fuel pump unit.
6 Measure the fuel line pressure (See FUEL PUMP UNIT
at idle. No REMOVAL/INSTALLATION .)
Is the fuel line pressure correct High:
at idle?
Replace the fuel pump unit.
(See FUEL LINE PRESSURE
INSPECTION .) (See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Inspect the engine Yes | Visually inspect the exhaust system part.
compression.
7 (See COMPRESSION
INSPECTION ) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning part
according to the inspection results.
Perform the metering oil pump )
control inspection. After that overhaul or replace the engine.
(See Metering Oil Pump (See ENGINE COOLANT Go to
8 Control Inspection .) No TEMPERATURE (ECT) SENSOR Yes the
INSPECTION .) next
Does the metering oil pump ) step.
control operate properly? After that overhaul or replace the engine.
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the specification?
No Repair or replace the
malfunctioning part according
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to the inspection results.

After that overhaul or replace
the engine.

(See Engine Workshop
Manual.)

Check the oil pipe between the

Inspect and repair for leakage and/or
clogging in the oil passage at engine.

metering O%l pump and the Yes After that overhaul or replace the engine.
1 metering oil nozzle.
Engi kshop M 1.
Is there air and/or clogging in (Sec Engine Workshop anTla )
the oil pipe? N Overhaul or replace the engine.
0
(See Engine Workshop Manual.)
Inspect the spark plugs and the eccentric
Yes .
shaft position sensor.
Is a strong blue spark visible at Inspect the following:
12 |each disconnected high-tension
lead while cranking the engine? | N o High-tension leads
e Ignition coil and connector
e Verify test results.
13 » Ifnormal, return to the diagnostic index to service any additional

symptoms.

= [f the malfunction remains, inspect the related Service Bulletins and/or the

On-line Repair Information and perform the repair or diagnosis.
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NO.20 FUEL ODOR (IN ENGINE COMPARTMENT)

20 ‘ FUEL ODOR (IN ENGINE COMPARTMENT)

DESCRIPTION Gasoline fuel odor or visible leakage

Excessive fuel pressure

Purge solenoid valve malfunction

Fuel tank vent system blockage/restriction or opening
Charcoal canister malfunction

Charcoal canister improper installation

Fuel leakage from fuel system

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.

POSSIBLE o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
CAUSE or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
o Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION | RESULTS | ACTION
| 1 | ‘ Yes ‘ Replace the vacuum hose.
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Inspect for blockage/restriction or opening
between the engine vacuum port and the
charcoal canister.

Inspect for blockage/restriction or opening in
the fuel tank vent system.

Is fault indicated?

No

Go to the next step.

Inspect the purge solenoid valve.

(See PURGE SOLENOID VALVE
INSPECTION .)

Is the solenoid operating properly?

Yes

Go to the next step.

No

Replace the purge solenoid valve.

Visually inspect for fuel leakage at the fuel
injector, O-ring and the fuel line.

Service if necessary.

Install the fuel pressure gauge between the
fuel pipe and the fuel distributor.

Start engine and run it at idle.
Measure the fuel line pressure at idle.
Is the fuel line pressure correct at idle?

(See FUEL LINE PRESSURE
INSPECTION .)

Yes

Go to the next step.

No

Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

Verify that the charcoal canister is installed
properly.

Is the charcoal canister installed properly?

‘ Yes

‘ Go to the next step.

No

Install the charcoal canister properly.

Inspect for air leakage from charcoal
canister.

(See CHARCOAL CANISTER
INSPECTION .)

Is there air leakage from the charcoal
canister?

‘ Yes

‘ Replace the charcoal canister.

No

Go to the next step.

Connect the WDS or equivalent to the DLC-
2.

Turn the ignition switch to the ON position

/M. OO\

Yes

DTC is displayed:

Go to the applicable DTC inspection.

(See DTC TABLE .)
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(Engine off).
Retrieve any DTCs.

Are there any DTCs displayed?

No

No DTC is displayed:

Inspect the charcoal canister for fuel
saturation.

If there is an excess amount of liquid fuel
present, replace the charcoal canister.

e Verify test results.

7 = Ifnormal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
Notes:
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NO.21 ENGINE NOISE

21 | ENGINE NOISE

| DESCRIPTION | Engine noise from under the hood

POSSIBLE .
CAUSE

Squeal, click or chirp noise:

Improper engine oil level
Improper drive belt tension

Rattle sound noise:

Loose parts

Hissing noise:

Vacuum leakage
Loose spark plug
Air leakage from intake-air system

Improper variable fresh air duct (VFAD) control system operation (13B-MSP

(High Power))

Rumble or grind noise:

Improper drive belt tension

Rap or roar noise:

Exhaust system looseness

Other noise:

Oil pump drive gear noise
Oil pump drive chain noise

Diagnostic procedure

| STEP | INSPECTION

| RESULTS | ACTION

1 Is squeal, click or chirp ‘ Yes ‘ Inspect the engine oil level or drive belts.
sound present? 'No | Go to the next step.
’ Is rumble or grinding ‘ Yes ‘ Inspect the drive belts.
noise present? ‘ No ‘ Go to the next step.
| 3 | Is rattle noise present? ‘ Yes ‘ Inspect the location of rattle for loose parts.
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Go to the next step.

Inspect for the following:

e Vacuum leakage
e Spark plug looseness
o Intake-air system leakage

present?

Is knocking noise

Is hlsst)ng noise Yes e Variable fresh air duct (VFAD) control system operation

present (13B-MSP (High Power))
(See Variable Fresh Air Duct (VFAD) Control System Operation
Inspection (13B-MSP (High Power)) .)

‘ No ‘ Go to the next step.

Is rap or roar noise ‘ Yes ‘ Inspect the exhaust system for loose parts.

present? ' No | Go to the next step.
Go to the symptom troubleshooting "No.13
Knocking/pinging/detonation-Acceleration/cruise".

Yes

(See NO.13 KNOCKING/PINGING/DETONATION-
ACCELERATION/CRUISE .)

No

If the noise comes from engine internally, inspect for oil pump

drive gear or chain noise.

e Verify test results.
If normal, return to the diagnostic index to service any additional symptoms.

If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO.22 VIBRATION CONCERNS (ENGINE)

22 VIBRATION CONCERNS (ENGINE)

DESCRIPTION e Vibration from under hood or driveline

POSSIBLE CAUSE e Loose installation bolts or worn parts
e Components malfunction such as worn parts

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION
Inspect the following systems:
Inspect the following components for loose
installation bolts or worn parts: o Wheels
Yes o AT
e Cooling fan No.1 e Driveline
1 e Cooling fan No.2 e Suspension
e Drive belt and pulleys
* Engine mounts Readjust or retighten the engine mount
installation position.
Are all the items normal? No
Service if necessary for other parts.

e Verify test results.

2 = Ifnormal, return to the diagnostic index to service any additional symptoms.

» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO23 A/C DOES NOT WORK SUFFICIENTLY

123 | A/C DOES NOT WORK SUFFICIENTLY.
| DESCRIPTION ‘ The A/C compressor magnetic clutch does not engage when the A/C switch is turned on.
o Improper refrigerant charging amount
e Open A/C magnetic clutch
e Open circuit between A/C relay and A/C magnetic clutch
POSSIBLE e Poor GND of A/C magnetic clutch
CAUSE o Refrigerant pressure switch is stuck open.

e A/Crelay is stuck open.
e Seized A/C compressor

e Open circuit between A/C switch and PCM through both refrigerant pressure
switch and A/C amplifier

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION
Connect the WDS or equivalent to the DLC- DTC is displayed:
2.
Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON position
1 (Engine off). (See DTC TABLE .)
Retrieve any DTCs. N No DTC is displayed:
0
Are there any DTCs displayed? Go to the next step.
Disconnect the A/C compressor connector. Inspect for GND condition of magnetic
clutch on the A/C compressor.
Start the engine and turn the A/C switch on. | Yes
If the GND condition is normal, inspect for an
Is there correct voltage at the terminal of the open circuit in the magnetic clutch coil.
2 A/C compressor magnetic clutch connector?
Specification
No Go to the next step.
o 10.5V or more
Inspect the refrigerant pressure switch
3 Disconnect the refrigerant pressure switch v operation.
connector. ©s
If the switch is normal, go to the next step.
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Connect the jumper wire between the
terminals of the A/C high pressure switch
connector.

Connect the jJumper wires between the
terminals of the refrigerant pressure switch

Inspect for the following:

e The A/C switch is stuck open.
e Open circuit between refrigerant
pressure switch and PCM terminal 4W

connector. No e Open circuit between blower motor
fan switch and resistor (if blower
Turn the ignition switch to the ON position. motor does not operate)
o Evaporator temperature sensor and

Turn the A/C switch on and set the blower A/C amplifier
fan to any speed.
Does the A/C work?
Remove the jumper wire from the switch Inspect whether the A/C relay is stuck open.
connector. Yes

Replace if necessary.
Reconnect the connector to the refrigerant Inspect the following and repair or replace if
pressure switch. necessary:

No

Start the engine and turn the A/C switch on.

Does the fan operate?

o Refrigerant charging amount
e A/C compressor for seizure

o Verify test results.

= Ifnormal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO.24 A/C IS ALWAYS ON OR A/C COMPRESSOR RUNS CONTINUOUSLY

| 24 | A/C IS ALWAYS ON OR A/C COMPRESSOR RUNS CONTINUOUSLY.
| DESCRIPTION ‘ The A/C compressor magnetic clutch does not disengage.

A/C compressor magnetic clutch engagement is stuck.

A/C relay is stuck closed.

Short to GND between A/C switch and PCM

Short to GND circuit between A/C relay and PCM

A/C relay to magnetic clutch circuit shorted to battery power

POSSIBLE CAUSE

Diagnostic procedure

| STEP | INSPECTION | RESULTS | ACTION
Connect the WDS or equivalent to the DLC-2. DTC is displayed:
Turn the ignition switch to the ON position (Engine | Yes Go to the applicable DTC inspection.
1 off).

(See DTC TABLE .)

Retrieve any DTCs. No PDTC is displalyed:
No

Are there any DTCs displayed? Go to the next step.

Inspect for the following:

e The A/C relay is stuck closed.
e Short to GND circuit between

. o Yes the A/C relay and PCM
Start the engine and run it at idle. terminal SAA.

Turn the A/C switch on. If both items normal, go to the next

tep.
Remove the A/C relay. SIep

Inspect if the circuit between A/C

Does the A/C magnetic clutch disengage? relay and the magnetic clutch shorts to
the battery power circuit.

If the circuit is normal, inspect the
magnetic clutch for stuck engagement
or clearance.

Inspect for short to GND circuit
Yes between refrigerant pressure switch
and PCM terminal 4W.

Disconnect the refrigerant pressure switch
connector.
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Start the engine and turn the A/C switch on.

Does the A/C remain working?

NOTE:
e The A/C should not work when No Go to the next step.
disconnecting the connector. If the A/C
remains working, a short to GND circuit
may be present.
Does the A/C remain working?
Reconnect refrigerant pressure switch connector. Inspect the following:
Turn off the A/C switch. e Short to GND circuit between
the A/C switch and the A/C
NOTE: Yes amplifier
e Short to GND circuit between
o The A/C should not work when turning the the A/C amplifier and the
A/C switch off. If the A/C remains working, refrigerant pressure switch
a short to GND circuit may be present.
No Inspect whether the A/C switch is

stuck closed.

e Verify test results.

= Ifnormal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO25 A/CDOES NOT CUT OFF UNDER WIDE OPEN THROTTLE CONDITIONS

| 25 ‘ A/C DOES NOT CUT OFF UNDER WIDE OPEN THROTTLE CONDITIONS.

| DESCRIPTION ‘ The A/C compressor magnetic clutch does not disengage under wide open throttle.

POSSIBLE CAUSE APP sensor malfunction

Diagnostic procedure

| STEP | INSPECTION | RESULTS | ACTION

‘ Yes ‘ Go to the next step.

when the A/C switch is turned off? No | |

(See NO.24 A/C IS ALWAYS ON OR A/C
COMPRESSOR RUNS CONTINUOUSLY .)

‘ Go to the symptom troubleshooting "No.24 A/C is
1 Does the A/C compressor disengage always on or A/C compressor runs continuously".

Information and perform the repair or diagnosis.

| DTC is displayed: |
Connect the WDS or equivalent to
the DLC-2. Yes Go to the applicable DTC inspection.
Turn the ignition switch to the ON (See DTC TABLE .)
2 position (Engine off). No DTC is displaled:
Retrieve any DTCs. No Inspect the APP sensor.
Are there any DTCs displayed? (SeeACCELERATOR PEDAL POSITION (APP) |
SENSOR INSPECTION .)
I |
e Verify test results.
3 * If normal, return to the diagnostic index to service any additional symptoms.

= [f the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
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NO.26 EXHAUST SULPHUR SMELL

26 EXHAUST SULPHUR SMELL
DESCRIPTION Rotten egg smell (sulphur) from exhaust
e Electrical connectors are disconnected or connected poorly
e Charcoal canister malfunction
e Vacuum lines are disconnected or connected improperly.
o Improper fuel pressure
e Poor fuel quality
WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing fuel system:
e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.
e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
POSSIBLE . . .
CAUSE or death and damage. Fuel can also irritate skin and eyes. To prevent this, always

complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION RESULTS | ACTION
Go to the applicable flow chart.
| Are any drivability or exhaust Yes
smoke concerns present? (See ENGINE SYMPTOM TROUBLESHOOTING .)
‘ No ‘ Go to the next step.
| 2 | Inspect the following: ‘ Yes ‘ Go to the next step.
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e Electrical connections .o
. Service if necessary.
e Vacuum lines
o Fuel quality No
Repeat Step 2.
Are all the items normal?
Connect the WDS or equivalent to Go to the applicable DTC inspection.
the DLC-2. Yes
(See DTC TABLE .)
Turn the ignition switch to the ON
position (Engine off).
Retrieve any DTCs. No Go to the next step.
Are there any DTCs displayed?
Yes Go to the next step.
Zero or low:
Disconnect the fuel line quick Inspect the fuel pump relay and the fuel pump circuit.
release connector and install the fuel _
gauge to the fuel line. Inspect for clogged fuel line.
Start the engine and run it at idle. If normal, replace the fuel pump unit.
Is the fuel line pressure correctat | NO (See FUEL PUMP UNIT
idle? REMOVAL/INSTALLATION .)
(See FUEL LINE PRESSURE High:
INSPECTION .) .
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Yes ‘ Replace the charcoal canister.
‘ Inspect the fuel tank vent system.
Inspect the charcoal canister for
fuel saturation. If the fuel tank vent system is normal, suggest trying a
different brand since the sulfur content can vary in
Is there an excess amount of liquid | NO different fuels.
fuel present in the canister?
If the fuel tank vent system is not normal, repair or
replace the malfunctioning parts.
o Verify test results.
= Ifnormal, return to the diagnostic index to service any additional symptoms.
* If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO.27 FUEL REFILL CONCERNS

27 Fuel refill concerns

DESCRIPTION

The fuel tank does not fill smoothly.

e Clogged EVAP pipes

e Nonreturn valve malfunction

o Improper use of fuel nozzle

o Inadequate fuel filling speed

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.
Always keep sparks and flames away from fuel.
o Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
POSSIBLE or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
CAUSE complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR
PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )
CAUTION:
e Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release

connector joint area before disconnecting/connecting, and make sure that it is free of
foreign material.

Diagnostic procedure

| STEP | INSPECTION ACTION
Connect the WDS or equivalent to the DLC-2. DTC is displayed:
1 Turn the ignition switch to the ON position Yes |Go to the applicable DTC inspection.
(Engine off).
(See DTC TABLE .)
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Retrieve any DTCs. No DTC is displayed:
No
Are there any DTCs displayed? Go to the next step.
Inspect for the following:
) Yes o Improper use of fuel nozzle
Remove the fuel-filler pipe. e Inadequate fuel filling speed
Make sure the nonreturn valve is installed
properly. Nonreturn valve is installed improperly:
Inspect the nonreturn valve operation. Reinstall the nonreturn valve to the proper
position.
No
Is the nonreturn valve normal?
Nonreturn valve does not operate properly:
Replace the nonreturn valve.

e Verify test results.
* If normal, return to the diagnostic index to service any additional symptoms.
= [f the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO28 FUEL FILLING SHUT OFF ISSUES

28 Fuel filling shut off issues

DESCRIPTION

The fuel does not shut off properly.

Clogged EVAP pipes

Nonreturn valve malfunction

Fuel shut-off valve malfunction
Fuel nozzle malfunction

Fuel nozzle is not inserted correctly.

Always keep sparks and flames away from fuel.

POSSIBLE
CAUSE

PROCEDURE" described in this manual.
(See BEFORE REPAIR PROCEDURE .)
(See AFTER REPAIR PROCEDURE )

CAUTION:

foreign material.

WARNING: The following troubleshooting flow chart contains fuel system diagnosis and
repair procedures. Read the following warnings before servicing the fuel system:

e Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.

e Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR

o Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of

Diagnostic procedure

| STEP | INSPECTION ACTION
Connect the WDS or equivalent to the DLC-2. DTC is displayed:
1 Turn the ignition switch to the ON position Yes |Go to the applicable DTC inspection.
(Engine off).
(See DTC TABLE .)
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Retrieve any DTCs. No DTC is displayed:

No
Are there any DTCs displayed? Go to the next step.
Inspect for the following:
Yes o Improper use of fuel nozzle

Remove the fuel-filler pipe. e Fuel is not inserted correctly.
e Inspect fuel shut-off valve.

Make sure the nonreturn valve is installed

properly. Nonreturn valve is installed improperly:

Inspect the nonreturn valve operation. Reinstall the nonreturn valve to the proper
N position.

Is the nonreturn valve normal? 0

Nonreturn valve does not operate properly:

Replace the nonreturn valve.

e Verify test results.
* If normal, return to the diagnostic index to service any additional symptoms.
» If the malfunction remains, inspect the related Service Bulletins and/or the On-line Repair
Information and perform the repair or diagnosis.
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NO29 SPARK PLUG CONDITION

29

SPARK PLUG CONDITION

DESCRIPTION

Incorrect spark plug condition

POSSIBLE
CAUSE

NOTE:

WARNING: The following troubleshooting flow chart contains fuel system diagnosis
and repair procedures. Read the following warnings before servicing the fuel system:

Inspecting the spark plugs condition can determine whether the problem is related to

a specific spark plug or possibly all spark plugs.
Wet/carbon stuck on specific plug:

Spark—Weak, not visible

Air/fuel mixture—Excessive fuel injection volume
Compression—No compression, low compression
Faulty spark plug

Grayish white with specific plug:

Air/fuel mixture—Insufficient fuel injection volume
Faulty spark plug

Wet/carbon is stuck on all plugs:
Spark—Spark weak

Air/fuel mixture—Too rich
Compression—Low compression
Clogging in intake/exhaust system

Grayish white with all plugs:

Air/fuel mixture—Too lean

Fuel vapor is hazardous. It can easily ignite, causing serious injury and damage.

Always keep sparks and flames away from fuel.

Fuel line spills and leakage are dangerous. Fuel can ignite and cause serious injuries
or death and damage. Fuel can also irritate skin and eyes. To prevent this, always
complete "BEFORE REPAIR PROCEDURE" and "AFTER REPAIR

PROCEDURE" described in this manual.

(See BEFORE REPAIR PROCEDURE .)
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CAUTION:

foreign material.

(See AFTER REPAIR PROCEDURE )

o Disconnecting/connecting quick release connector without cleaning it may possibly
cause damage to fuel pipe and quick release connector. Always clean quick release
connector joint area before disconnecting/connecting, and make sure that it is free of

Diagnostic procedure

| STEP | INSPECTION

| RESULTS | ACTION

‘ Yes ‘ Troubleshooting completed.
Specific plug is wet or covered with
carbon:
Go to the next step.
Remove all the spark plugs. Specific plug looks grayish white:
1 Inspect the spark plug condition. N Go to Step 13.
0
Is the spark plug condition normal? All plugs are wet or covered with
carbon:
Go to Step 15.
All plugs look grayish white:
Go to Step 27.
Worki dd i t all th
Is the spark plug wet/covered with | Yes OTKIng up and cow Inspect atl the
2 . . areas related to the oil.
carbon by engine o0il?
‘ No ‘ Go to the next step.
Inspect the spark plug for the ‘ Yes ‘ Go to the next step.
following:
e Cracked insulator
3 o Heat range
e Air gap No Replace the spark plug.
o Worn electrode
Is the spark plug normal?
| 4 | Inspect the engine compression. Yes Go to Step 10.
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(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning
part according to the inspection results.
Perform the Me.:tering Oil Pump After that overhaul or replace the engine.
Control Inspection.
‘ _ (See ENGINE COOLANT
s ((See Metering Oil Pump Control TEMPERATURE (ECT) SENSOR Go to
Inspection .) No INSPECTION .) yes|the
next
Does the metering oil pump control After that overhaul or replace the engine. step.
operate properly?
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the
specification?
Repair or replace the
malfunctioning part according to the
inspection results.
No |After that overhaul or replace the Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
After that overhaul or the replace
engine.
No
(See FUEL INJECTOR
INSPECTION .)
e Open or short in injector
o Leakage
o Injection volume
Zero or low:
No
Inspect the fuel pump relay and the
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fuel pump circuit.
Inspect for clogged fuel line.

If normal, replace the fuel pump
unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

High:

Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
Inspect the spark plug for the ‘ Yes Go to the next step.
following.
13 o Heat range
e Airgap No Replace the spark plug.
Is the spark plug normal?

Inspect for an open circuit between the
suspected fuel injector connector
terminal and the PCM connector at the
following terminals:

.. Front rotor:
Remove the suspected fuel injector. ront rotor
. e For FP1: 2M
Inspect the following: . ng FP2*: 3A
Yes :
e ForFS: 2G
(See FUEL INJECTOR or
14  |INSPECTION .) Rear rotor:
e Resistance « For RP1:2J
e Fuel injection volume . For RPZ;" 3D
e For RS: 2D
Are all the above items normal? or RS
Replace the fuel injector.
No (See FUEL INJECTOR
REMOVAL/INSTALLATION .)
15 Is the air cleaner element free of | Yes | Go to the next step.
restrictions? ‘ No ‘ Replace the air cleaner element.
Perform the spark test. ‘ Yes ‘ Go to the next step.
16 . .
Is a strong blue spark visible at each | No Repair or replace the malfunctioning
spark plug? parts.
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Perform the fuel pump control Yes Go to the next step.
system inspection.

17 No Repair or replace the malfunctioning
Does the fuel pump control system part according to the inspection results.
operate properly?

Disconnect the fuel line quick Yes Go to the next step.
release connector and install the fuel
gauge to the fuel line.
Zero or low:
Short the check connector terminal
F/P to the body GND using a jumper Inspect 'the fuel pump relay and the fuel
wire. pump circuit.
Turn the ignition switch to the ON Inspect for clogged fuel line.
position (Engine off). )
If normal, replace the fuel pump unit.
18 . .
Is the fuel line pressure correct with | N
the ignition switch at ON? (See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)
(See FUEL LINE PRESSURE )
INSPECTION .) High:
Fuel line pressure Replace the fuel pump unit.
o 375450 kPa {3.9—4.5 (See FUEL PUMP UNIT
kgf/em? , 55—65 psi} REMOVAL/INSTALLATION .)
Inspect the following PIDs: ‘ Yes ‘ Go to the next step.
e ECT
e 0O2S11 (When the engine can
be started.)
19 e 02S12 (When the engine can . o
be started.) No Repair or replace the malfunctioning
e MAF parts.
(See PCM INSPECTION .)
Are the PIDs normal?
Perform the purge control ‘ Yes Go to the next step.
inspection.
(When engine can be started)

20 N Repair or replace the malfunctioning
(See Purge Control System 0 parts.

Inspection .)
Is the purge control correct?
| 21 | Inspect the engine compression. Yes Go to Step 27.
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(See COMPRESSION
INSPECTION .) No Go to the next step.
Is it normal?
Yes Go to the next step.
Repair or replace the malfunctioning
part according to the inspection results.
Perform the metering oil pump After that overhaul or replace the engine.
control inspection.
‘ . (See ENGINE COOLANT
5, |(S8ee Metering Oil Pump Control TEMPERATURE (ECT) SENSOR Go to
Inspection .) No INSPECTION .) yes|the
next
Does the metering oil pump control After that overhaul or replace the engine. step.
operate properly?
(See OIL PRESSURE INSPECTION .)
Is the oil pressure within the
specification?
Repair or replace the
malfunctioning part according to the
inspection results.
No |After that overhaul or replace the Yes Go to the next step.
engine.
(See FUEL LINE PRESSURE
INSPECTION .)
Replace the fuel pump unit.
(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .) Inspect the following PIDs:
After that overhaul or replace the e ECT
engine. e 02811
N v e 02S12
©  |(See FUEL LINE PRESSURE ©s o MAF
INSPECTION .)
(See PCM INSPECTION .)
Fuel line pressure
Inspect the PCM GND condition.
o 375—450 kPa {3.9—4.5
kgf/cm? , 55—65 psi}
Zero or low:
No
Inspect the fuel pump relay and the
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fuel pump circuit.

Inspect for clogged fuel line.

If normal, replace the fuel pump

unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

High:

Replace the fuel pump unit.

(See FUEL PUMP UNIT
REMOVAL/INSTALLATION .)

30

e Verify test results.

If normal, return to the diagnostic index to service any additional symptoms.
If the malfunction remains, inspect the related Service Bulletins and/or the
On-line Repair Information and perform the repair or diagnosis.

13B-MSP (High Power)
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A/C Cut-off Control System Inspection

1. Start the engine.
2. Turn the A/C switch and fan switch on.
3. Verify that the A/C compressor magnetic clutch actuates.
o Ifit does not actuate, go to the symptom troubleshooting "No.23 A/C does not work
sufficiently".

(See NO.23 A/C DOES NOT WORK SUFFICIENTLY .)

4. Fully open the throttle valve and verify that the A/C compressor magnetic clutch does not actuate for

2—Ss.
o If it actuates, inspect as follows:
= A/Crelay
» Open or short to GND circuit in wiring harness and connectors (Ignition switch—A/C
relay—PCM terminal SAA)
= A/C related parts
= APPI1, APP2 PIDs
Notes:
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Auxiliary Port Valve (APV) Control Inspection

1.

[98)

Connect the WDS or equivalent to the DLC-2.

Verify DTC P2004, P2006, P2008 or P2017 is not displayed.
e If DTC P2004, P2006, P2008 or P2017 are displayed, perform DTC inspection.
(See DTC TABLE .)

Access the ECT and RPM PIDs.

Start the engine and warm-up it above the ECT PID 70 °C {158 °F} .

Verify that PCM terminal 3B voltage is 1.5 V or more during idle and decreases to less than 1.5V
when the engine speed is increased.

If not as specified, proceed to next step.

Inspect and repair or replace the following wiring harnesses and connectors for an open or short circuit.
e APV motor terminal A—PCM terminal 3B
e APV motor terminal B—PCM terminal 3J
e APV motor terminal D—PCM terminal 3G

Remove APV motor and APV.

10. Inspect for the following:

e APV motor (See AUXILIARY PORT VALVE (APV) MOTOR INSPECTION (13B-MSP
(HIGH POWER)) .)
e APV (stuck open or closed)
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Cooling Fan Control System Inspection

Cooling fan system operation (at idle)

Cooling Cooling Cooling . .
. . Cooling | Cooling
Engine condition fanrelay  |fanrelay  [fanrelay fanNo.l |fan No.2
No.1 No.2 No.3 ' '
lgsigine coolant temperature 97°C {208°F} or OFF OFF OFF OFF OFF
Engine coolant temperature 97°C {208°F} or Low Low
ON OFF OFF
more (until 94°C {201°F} or less) speed speed
Engine coolant temperature 101°C {213°F} or High High
more (until 98°C {209°F}) ON ON ON speed speed
The refrigerant pressure switch ON OFF OFF Low Low
A/C and fan (med'ium pressure) is off. speed speed
switches are | Engine coolant temperature
on. 101. C {213°F} or more or the ON ON ON High High
refrigerant pressure switch speed speed
(medium pressure) is on.
ECT sensor malfunction ON ON ON High High
speed speed

1. Connect the WDS or equivalent to the DLC-2.

2. Verify that DTC P0480 or P0481 is not displayed.
If DTC P0480 and/or P0481 are displayed, perform DTC inspection.

3. Access the ECT PID.

4. Verify that the ECT PID is 97°C {208°F} or less .

5. Verify that the A/C switch and fan switch are off.

6. Start the engine and let it idle.
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7. Verify that the cooling fans are not operating.
o If'the cooling fans are operating at low speed, inspect for the following:
» Cooling fan relay No.1 (stuck closed)
*  Wiring harnesses and connectors (cooling fan relay No.1—PCM terminal 5X) (short to
GND)
o If'the cooling fan No.1 is not operating, but cooling fan No.2 is operating, inspect for the
following:
= Cooling fan relay No.3 (stuck closed)
*  Wiring harnesses and connectors (cooling fan relay No.3—PCM terminal 5SAD) (short to
GND)

8. Warm up engine 97°C {208°F} or more and verify that the cooling fans are operating at low speed.
o If cooling fans are not operating, inspect for the following:
* Cooling fan relay No.1 (stuck open)
» Wiring harnesses and connectors (battery —cooling fan relay No.l—cooling fan relay
No.2) (open)
=  Wiring harnesses and connectors (main relay—cooling fan relay No.1 PCM terminal 5X)
(open)
e If cooling fan relay No.1 is operating at high speed, inspect for the following:
» Cooling fan relay No.2 (stuck close)

9. Stop the engine.

10. Disconnect the ECT sensor.

NOTE:

¢ When the ECT sensor connector is disconnected, the PCM stores DTC P0118.

11. Start the engine and let it idle.

12. Verify that the cooling fans are operating at high speed.
o If'the cooling fans are operating at low speed, inspect for the following:

= Cooling fan relay No.2 (stuck open)

* Cooling fan relay No.3 (stuck open)

» Wiring harnesses and connectors (open circuit at battery—cooling fan relay
No.3——cooling fan No.2—GND)

=  Wiring harnesses and connectors (open circuit at main relay—cooling fan relay No.2
—PCM terminal 5SAD)

= Wiring harnesses and connectors (open circuit at main relay—cooling fan relay No.3
—PCM terminal 5AD)
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o Ifcooling fan No.1 is operating at high speed, but cooling fan No.2 is not operating, inspect for
the following:
= Cooling fan relay No.3 (stuck open)
=  Wiring harnesses and connectors (open circuit at main relay—cooling fan relay No.3
—PCM terminal 5AD)
o If cooling fan No.2 is operating at high speed, but cooling fan No.1 is not operating, inspect for
the following:
= Cooling fan relay No.2 (stuck open)
=  Wiring harnesses and connectors (open circuit at main relay—cooling fan relay No.2
—PCM terminal 5AD)

13. Clear the DTC from the PCM memory.

Notes:
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Drive-by-wire Control System Inspection

Engine coolant temperature compensation inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Select the following PIDs:

e« ECT
o JAT
e RPM

3. Verify that the engine is cold, then start the engine.

4. Verify that the engine speed decreases as the engine warms up.

o If the engine speed does not decrease or decreases slowly, inspect the following:

= ECT sensor and related wiring harness

(See ENGINE COOLANT TEMPERATURE (ECT) SENSOR INSPECTION .)

» Throttle body and related wiring harness

(See THROTTLE BODY INSPECTION .)
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Load compensation inspection

1. Start the engine and run it at idle.

2. Connect the WDS or equivalent to the DLC-2.

3. Verify that P0506 or P0507 is not displayed.
e IfP0506 or PO507 are displayed, perform DTC inspection.

(See DTC TABLE .)

4. Select the RPM PID.
NOTE:

e Excludes temporary idle speed drop just after the loads are turned on.

5. Verify that the engine speed is within the specification under each load condition.
o Ifload condition is not as specified, inspect the following:
= A/C switch and related wiring harness
(See CLIMATE CONTROL UNIT INSPECTION .)
* Fan switch and related wiring harness

(See CLIMATE CONTROL UNIT INSPECTION .)

» CAN signal and related wiring harness (P/S operation signal)

Engine speed

Load condition ‘ Engine speed (rpm)*l
| MT AT
 No load | 750—850 | 760—860
| E/L operating™ | 750—850 | 780—880
‘ A/C operating Refrigerant pressure low ™ ‘ 760—860 ‘ 780—880
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| | Refrigerant pressure high*5 | 790—890 ‘ 800—900
| A/C operating (refrigerant pressure low * ) and E/L operating | 790—890 ‘ 780—880

*1

Neutral or P position
*2

Headlight switch and rear window defroster switch is turned on. Blower motor is operating (fan switch
2nd or above).
*3

A/C switch and fan switch are on.
*4

Refrigerant pressure switch (medium pressure) is off.
*5

Refrigerant pressure switch (medium pressure) is on.
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Throttle position (TP) sweep inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Turn the ignition switch to the ON position.

3. Verify that none of the following DTC are displayed:
o PO0122, P0123, P0222, P0223, P2101, P2106, P2107, P2108, P2109, P2112, P2119, P2122,
P2123, P2127, P2128, P2135, P2136, P2138
= Ifany one DTC is displayed, perform DTC inspection.

4. Access the TP_REL PID.

5. Verify that the PID reading is within the CTP value. (See PCM INSPECTION .)
o Ifthe PID reading is out of range, perform the following:
= Remove the air duct from throttle valve body.
= Verify that the throttle valve opens when accelerator pedal is depressed.
o If the throttle valve opens, inspect the throttle position sensor and the related
wiring harness.
o If the throttle valve does not open, inspect the throttle actuator control motor and
the related wiring harness.

6. Gradually depress the throttle pedal and verify that the PID reading increases lineally.
o If the PID reading drops momentarily, inspect the following:
» Throttle position sensor

7. Fully depress the throttle pedal and verify that the PID reading is within the WOT value. (See PCM
INSPECTION .)
o If'the PID reading is out of range, perform the following:
= Remove the air duct from throttle valve body.
= Verify that the throttle valve opens when throttle pedal is depressed.
o If the throttle valve opens, inspect the throttle position sensor and the related
wiring harness.
o If the throttle valve does not open, inspect the throttle actuator control motor and
the related wiring harness.
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Evaporative System Test
Evaporative system test outline

o To verify that the problem has been fixed properly after repairs, the run Drive Cycle or evaporative
system test must be performed.

Evaporative system leak inspection using leak tester
1. Perform the following SST (Evaporative Emission System Tester MZ254AT3641) self-test:
NOTE:

o If the tester does not work correctly during the self-test, refer to the tester operators manual for
more detailed self test procedures.

b. Verify that the gas cylinder valve is closed and the control valve located on the tester is in the
TEST position. All tester displays should be off at this time.

c. Connect the long hose (part of SST ) to the tester.

00
a oo REGLUILAR KNOB
CONTROL VALVE H_l:}
LONG HOSE 69 jJ
QJ =

d. Connect the manifold assembly (part of SST ) to the long hose as shown.

LONG HOSE

e. Open the gas cylinder valve and verify the gas cylinder regulator left gauge reads 69.0 to 82.6
kPa {0.71 to 0.84 kgf/cm2 , 10 to 12 psi} (preset at factory).
o Ifnot, refer to the tester operators manual to contact tester manufacturer.
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f. Press the ON/OFF switch to turn on the SST and make sure the left display reads 0.0 .

g. Turn the control valve on the tester to the FILL position.

h. Verify the left display reading is within 35.4 to 35.5 cm {13.9 to 14.0 in} of water.
o Ifnot, adjust the pressure using the regulator knob located on the right side of the tester.

1. Turn the control valve to TEST position and press the START switch.

j. After the 2-min countdown (left display) is completed, the right display shows the total pressure
loss for that period. A 0.2 cm {0.5 in} of water loss is acceptable on the self-test.
e Ifthe loss is 0.2 em {0.5 in} or more of water, do one or more self-tests. If the test
repeatedly fails, check for leaks using the ultrasonic leak detector (part of SST ).

. Press the RESET switch to set the left display reading to 0.0 .

. Connect the fuel cap test adapter (part of SST ) to the manifold assembly and fuel-filler cap from the
vehicle.
o If the fuel-filler cap is not a genuine part, replace it.

. Connect the threaded test adapter (part of SST ) to the manifold assembly and fuel-filler neck.

e~ THREADED TEST
~ ASSEMBLY
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10.

1.

12.

13.

14.

Connect the WDS or equivalent to the DLC-2.

Turn the ignition switch to the ON position (Engine off).

Request the PCM for on-board device control (Mode 08) using the WDS or equivalent to close the
change-over valve (COV) in the EVAP system leak detection pump.

NOTE:
e The COV closes for 10 min unless any of the following any actions are done:

» The engine is started.
» The ignition switch is turned off.

Turn the control valve to the FILL position.

Wait ( maximum 40 s ) until the left display reads 34.3 to 35.5 cm {13.5 to 14 in} of water.
o If'the reading is slightly below, adjust it using the regulator knob.
o If'the reading is far below, the EVAP system has a large leak. Check for leaks (using the
ultrasonic leak detector if necessary) and repair.

Turn the control valve to the TEST position and press the START switch.

After the 2 min countdown (left display) is completed, check the test result (the failed/passed light on
the tester).
o If'the green light illuminates, the EVAP system is OK.
o If'the red light illuminates, the EVAP system has leakage. Check for leaks using the ultrasonic
leak detector and repair.

Close the gas cylinder valve.

Turn the control valve to the FILL position.

Press the ON/OFF switch to turn off the tester.
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Fuel Injector Operation Inspection
Fuel injector (FP1) (RP1) operation inspection

1. Start the engine and let it at idle.

2. Inspect fuel injector control signal wave profile at the following PCM terminals.
(See PCM INSPECTION .)

e Terminal 2M (front rotor)
e Terminal 2J (rear rotor)

3. Ifnot as specified, inspect the following and repair or replace defective parts.
Front rotor:
e Open circuit in wiring between fuel injector (FP1) terminal A and main relay terminal C
e Open or short circuit in wiring between fuel injector (FP1) terminal B and PCM terminal 2M
e Open or short internal circuit or fuel injector (FP1)
Rear rotor:
e Open circuit in wiring between fuel injector (RP1) terminal A and main relay terminal C

e Open or short circuit in wiring between fuel injector (RP1) terminal B and PCM terminal 2J
e Open or short internal circuit of fuel injector (RP1)
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Fuel injector (FS) (RS) operation inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Start the engine and let it at idle.

3. Access the RPM PID.

4. Verify that the fuel injector control wave is not outputted at the following PCM terminal.
(See PCM INSPECTION .)

e Terminal 2G (front rotor)
e Terminal 2D (rear rotor)

5. If the fuel injector control signal is outputted, inspect the following and repair or replace defective parts.
e MATF sensor
o TP sensor
o JAT sensor

6. Inspect the fuel injector control signal wave profile at the following PCM terminals while the RPM PID
1s 5,000 rpm or over .

(See PCM INSPECTION .)

e Terminal 2G (front rotor)
e Terminal 2D (rear rotor)

7. If not as specified, inspect the following and repair or replace defective parts.
Front rotor:
e Open circuit in wiring between fuel injector (FS) terminal A and main relay terminal C

e Open or short circuit in wiring between fuel injector (FS) terminal B and PCM terminal 2G
e Open or short internal circuit of fuel injector (FS)

Rear rotor:
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e Open circuit in wiring between fuel injector (RS) terminal A and main relay terminal C
e Open or short circuit in wiring between fuel injector (RS) terminal B and PCM terminal 2D
e Open or short internal circuit or fuel injector (RS)

Notes:
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Fuel injector (FP2) (RP2) operation inspection (13B-MSP (High Power))

1.

Connect the WDS or equivalent to the DLC-2.

Start the engine and let it at idle.

Access the RPM PID.

Verify that the fuel injector control wave is not outputted at the following PCM terminals.
(See PCM INSPECTION .)

e Terminal 3A (front rotor)
e Terminal 3D (rear rotor)

If the fuel injector control signal is outputted, inspect the following and repair or replace defective parts.
e MATF sensor
o TP sensor
o JAT sensor

Inspect the fuel injector control signal wave profile at the following PCM terminals while RPM PID is
5,000 rpm or more .

(See PCM INSPECTION .)

e Terminal 3A (front rotor)
e Terminal 3D (rear rotor)

If not as specified, inspect the following and repair or replace defective parts.
Front rotor:

e Open circuit in wiring between fuel injector (FP2) terminal A and main relay terminal C
e Open or short circuit in wiring between fuel injector (FP2) terminal B and PCM terminal 3A
e Open or short internal circuit of fuel injector (FP2)

Rear rotor:

e Open circuit in wiring between fuel injector (RP2) terminal A and main relay terminal C
e Open or short circuit in wiring between fuel injector (RP2) terminal B and PCM terminal 3D
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Open or short internal circuit or fuel injector (RP2)

Notes:
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Fuel Pump Control System Inspection

1. Crank the engine and verify that the fuel pump relay operation sound is heard.

2. If the operation sound is not heard, inspect the following:
e Fuel pump relay
e Wiring harness and connectors (Main relay— fuel pump relay—PCM terminal 5P)

Notes:
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Fuel Pump Operation Inspection
CAUTION:

e Connecting the wrong check connector terminal may possibly cause malfunction. Carefully connect the
specified terminal only.

1. Short the check connector terminal F/P to the body GND using a jumper wire.

2. Remove the fuel-filler cap.

3. Turn the ignition switch to the ON position.

4. Verify that the fuel pump operation sound is heard.
e Ifno operation sound heard, proceed to next step.

5. Measure the voltage at the wiring harness side fuel pump connector terminal B.
Specification

o 8.0—11.5V (Ignition switch at on)
o If'the voltage is as specified, inspect the following:
*  Fuel pump continuity
» Fuel pump GND
*  Wiring harness between fuel pump relay and PCM terminal 5P
o Ifnot as specified, inspect the following:
*  Fuel pump relay
= Fuel pump resister
=  Wiring harness and connector (Main relay —fuel pump relay—fuel pump resister — fuel

pump)
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Fuel Pump Speed Control Operation Inspection

1. Perform the fuel pump operation inspection.

2. Verify that fuel pump relay operation sound is heard, while cranking the engine.
e If operation sound is not heard, inspect the following:
*  Fuel pump relay
»  Wiring harnesses and connectors (Main relay—fuel pump relay—PCM terminal 4M)

3. Remove the fuel-filler cap.

4. Verify that the fuel pump unit operation sound frequency at cranking is higher than during idle.
o Ifit cannot verified, inspect for the following:
= Fuel pump resister
*  Fuel pump relay
= Wiring harnesses and connectors (open circuit at fuel pump relay terminal C—fuel pump
terminal B)
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Input Signal System Investigation Procedure

1. Find an unusual signal. (See Finding unusual signals .)

2. Locate its source. (See Locating the source of unusual signals .)

3. Repair or replace the defective part.

4. Confirm that the unusual signal has been erased.

Finding unusual signals

While referring to ON-BOARD DIAGNOSTIC TEST , use the PID/DATA monitor and record function to
inspect the input signal system relating to the problem.

1. Start the engine and idle the vehicle. You can assume that any signals that are out of the specifications
by a wide margin are unusual.

2. When recreating the problem, any sudden change in monitor input signals that is not consciously created
by the driver can be judged as unusual.

Locating the source of unusual signals
CAUTION:

e Compare the WDS or equivalent monitor voltage with the measurement voltage using the digital
measurement system function. If you use another tester, misreading may occur.

o When measuring voltage, attach the tester GND to the GND of the PCM that is being tested, or to the
engine itself. If this is not done, the measured voltage and actual voltage may differ.

e After connecting the pin to a waterproof coupler, confirming continuity and measuring the voltage,
inspect the waterproof connector for cracks. If there are any, use sealant to fix them. Failure to do this
may result in deterioration of the wiring harness or terminal from water damage, leading to problems
with the vehicle.
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Hall or piezo-electric type (TP sensor, APP sensor, APV position sensor and BARO sensor)

Investigate the input signal system for hall or piezo-electric type

1. When you get an unusual signal, measure the #1 PCM terminal voltage.

If the #1 terminal voltage and the WDS or equivalent monitor voltage are the same, proceed to
the next step.
If there is a difference of 0.5 V or more , inspect for the following points concerning the PCM
connector:

= Female terminal opening is loose.

* Coupler (pin holder) damage

* Pin discoloration (blackness)

*  Wiring harness/pin crimp is loose or disconnected.

2. Measure the #2 sensor terminal voltage.

If there is a 0.5 V or more difference between the sensor and the WDS or equivalent voltages,
inspect the wiring harness for an open or short circuits.
If the sensor and the WDS or equivalent voltages are the same, inspect for the following points
concerning the sensor connector:

* Female terminal opening is loose.

= Coupler (pin holder) damage

* Pin discoloration (blackness)
If there are no problems, proceed to next investigation.

Investigate the standard power supply system for hall or piezo-electric type

¢ Confirm that the #3 terminal isat 5V .

If the measured voltage on the #3 terminal is 5 V , inspect the following points on the sensor
connector.
If there is no problem, inspect for the following:
e Female terminal opening loose
e Coupler (pin holder) damage
e Pin discoloration (blackness)
If the #3 terminal measures other than 5 V , inspect for the following:
e Open or short circuit in wiring harness
e Wiring harness/pin crimp is loose or disconnected.
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Investigate the GND system for hall or piezo-electric type

e Confirm that terminal sensor #5isat 0 V .

= Ifitisat 0V, inspect the sensor.
e Ifnecessary, replace the sensor.

* Ifnot, inspect for the following:
e Open or short circuit in wiring harness
o Female terminal opening is loose causing an open or short circuit in wiring harness
e Coupler (pin holder) damage
e Pin discoloration (blackness)
e  Wiring harness/pin crimp is loose or disconnected.

Hot wire type (fuel tank level sensor and mass air flow (MAF) sensor)

Investigate the GND system for hot wire type

o Confirm that terminal sensor #4 isat 0 V .

= Ifitisat 0V, inspect the sensor.
e Ifnecessary, replace the sensor.

= Ifnotat0V,inspect for the following:
e Open circuit in wiring harness
e Female terminal opening is loose.
e Coupler (pin holder) damage
e Pin discoloration (blackness)
e Wiring harness/pin crimp is loose or disconnected.

Investigate the input signal system for hot wire type

1. When you get an unusual signal, measure the #1 PCM terminal voltage.
o Ifthe #1 terminal voltage and the WDS or equivalent monitor voltage are the same, proceed to
the next step.
o If'there is a difference of 0.5 V or more , inspect for the following points concerning the PCM
connector:
* Female terminal opening is loose.
= Coupler (pin holder) damage
* Pin discoloration (blackness)
»  Wiring harness/pin crimp is loose or disconnected.

2. Measure the #2 sensor terminal voltage.
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e Ifthere is a 0.5 V or more difference between the sensor and the WDS or equivalent voltages,
inspect the wiring harness for an open or short circuits.
o If the sensor and the WDS or equivalent voltages are the same, inspect the following points
concerning the sensor connector:
= Female terminal opening is loose.
*  Coupler (pin holder) damage
* Pin discoloration (blackness)
*  Wiring harness/pin crimp is loose or disconnected.
o If there are no problems, proceed to next investigation.

Investigate the electrical supply system for hot wire type

o Confirm that the sensor #3 terminal is B+ .
= If the measured voltage on the #3 terminal is B+, inspect the following points on the sensor
connector.

= [f there is no problem, inspect for the following:
o Female terminal opening is loose.
e Coupler (pin holder) damage
e Pin discoloration (blackness)

= If the #3 terminal measures other than B+ , inspect the following:
e Open or short circuit in wiring harness
e Wiring harness/pin crimp is loose or disconnected.

Thermistor type (IAT sensor and ECT sensor)
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Investigate the input signal system for thermistor type

1. When you get an unusual signal, measure the #1 PCM terminal voltage.
o Ifthe #1 terminal voltage and the WDS or equivalent monitor voltage are the same, proceed to
the next step.
o If'there is a difference of 0.5 V or more , inspect the following points concerning the PCM
connector:
* Female terminal opening loose
* Coupler (pin holder) damage
* Pin discoloration (blackness)
*  Wiring harness/pin crimp is loose or disconnected.

2. Measure the #2 sensor terminal voltage.
e Ifthere is a 0.5 V or more difference between the sensor and the WDS or equivalent voltages,
inspect the wiring harness for an open or short circuits.
o If'the sensor and the WDS or equivalent voltages are the same, inspect the following points
concerning the sensor connector:
* Female terminal opening is loose.
= Coupler (pin holder) damage
* Pin discoloration (blackness)
»  Wiring harness/pin crimp is loose or disconnected.
o If'there are no problems, proceed to next investigation.

Investigate the GND system for thermistor type

o Confirm that terminal sensor #3 isat 0 V .
= Ifitis at 0V, inspect the sensor. If necessary, replace the sensor.
* Ifnot, inspect for the following:
e Open circuit in wiring harness
o Female terminal opening is loose.
e Coupler (pin holder) damage
e Pin discoloration (blackness)
e  Wiring harness/pin crimp is loose or disconnected.
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Intake Manifold Vacuum Inspection

1. Verify air intake hoses are installed properly.

2. Start the engine and run it at idle.

3. Disconnect the vacuum hose between the intake manifold and purge solenoid valve from the intake
manifold side.

4. Connect a vacuum gauge to the intake manifold and measure the intake manifold vacuum.
o Ifnot as specified, inspect the following:
= Air suction at throttle body and intake manifold installation points
= Fuel injector insulator
* Engine compression

(See COMPRESSION INSPECTION .)
5. Specification
o MT: -66.7—-56.0 kPa {-500.24— —420.1 mmHg, —19.6——16.6 inHg}
o AT:-67.3—-53.4 kPa {-504.7— —400.6 mmHg, —19.8——15.8 inHg}

NOTE:

e Air suction can be located by engine speed change when lubricant is sprayed on the area where

suction is occurring.
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Main Relay Operation Inspection

1. Verify that the main relay clicks when the ignition switch is turned to the ON position and off.
o If'there is no operation sound, inspect the following:
* Main relay (See RELAY INSPECTION .)
= Wiring harness and connector between battery and main relay terminal A.
»  Wiring harness and connector between PCM terminal SAC, SAF and main relay terminal
C.
»  Wiring harness and connector between PCM terminal 4E and main relay terminal E.
=  Wiring harness and connector between PCM terminal 4Q and engine fuse.

Notes:
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Metering Oil Pump Control Inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Verify that DTC P1686, P1687 or P1688 is not displayed.
e IfDTC P1686, P1687, P1688 are displayed, perform DTC inspection.

(See DTC TABLE .)

[98)

4. Verify that the metering oil pump motor coil resistance is as specified.

(See Metering Oil Pump Resistance Inspection .)

5. Verify that there is continuity between the metering oil position switch terminal A and C.

6. Measure the voltage of PCM terminal 2N at idle.
Specification

o 0V

e Ifnot as specified, inspect for the following wiring harnesses and connectors:
» Between PCM terminal 2N and metering oil pump position switch terminal A
= Between PCM terminal 1U and metering oil pump position switch terminal C

7. Inspect for the following and repair or replace according to inspection results.
e Oil pipe (leakage or crack between metering oil pump and oil nozzle)
e Oil nozzle
e Air bleed hose (leakage, clogged, damage or poor connection)
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Purge Control System Inspection

1.

10.

Start the engine.

Disconnect the vacuum hose at quick release connector.

Put a finger to the purge solenoid valve and verify that there is no vacuum applied when the engine is
cold.
e If there is vacuum, inspect the following:
=  Wiring harness and connectors (Purge solenoid valve—PCM terminal 2P)
= Purge solenoid valve

Warm up the engine to the normal operating temperature.

Stop the engine.

Connect the WDS or equivalent to the DLC-2 and verify that the DTC P0443 is shown. Perform the
DTC inspection. (See DTC TABLE .)

Turn the ignition switch to the ON position.

Select the ECT PID.

Verify that the engine is warmed up completely.
o If'the engine is not warmed up completely, perform the ECT sensor inspection.

Set the vehicle on the dynamometer or chassis roller.
WARNING:

e When the dynamometer or chassis roller is operating, there is a possibility that the operator may
come into contact with or be caught up in the rotating parts, leading to serious injuries or death.
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When performing work while the dynamometer or chassis roller is operating, be careful not to
come into contact with or be caught up in any of the rotating parts.

11. Drive the vehicle at an engine speed of approx. 2000 rpm for 30 s or more.

12. Put a finger to the purge solenoid valve and verify that there is no vacuum applied during above step 2.
e If'there is no vacuum, inspect the following:
* Wiring harness and connector (Main relay — purge solenoid valve—PCM terminal 2P)
= Purge solenoid valve
= MAF, APP1, APP2, TP_REL and LOAD PIDs
e If there is vacuum, inspect the following:
* Vacuum hose (Purge solenoid valve—charcoal canister)

Notes:
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Rotor Balance Test
WARNING:

o High-voltage in ignition system can cause strong electrical shock which can result in serious injury.
Avoid direct contact to the vehicle body during the rotor balance test.

o High-voltage spark will negatively effect the engine control. To prevent this, ground the high-tension
leads and keep away from sensors and wiring harnesses.

CAUTION:
e Rotor balance test can overheat and damage the three-way catalytic converter.
NOTE:

e The purpose of the rotor balance test is to find weak or non-contributing rotors. In this test, the high-
tension leads are disconnected one by one to shut off the ignition on each rotor with the engine running.
By carrying out the rotor balance test, a total determination of the compression pressure, air/fuel
mixture, and ignition is possible.

1. Connect the WDS or equivalent to the DLC-2.

2. Access the RPM PID.

3. Start the engine.

4. Remove high-tension lead from each rotor and monitor the RPM PID value.

5. Ifthe RPM PID does not drop, inspect the following:
e Fuel injector (FP1) (RP1)
e Spark plugs
o High-tension leads
e Ignition coil
o Compression pressure
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Secondary Air Injection (AIR) System Inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Verify that DTC P2257, P2258, P2259 or P2260 is not displayed.
e IfDTC P2257, P2258, P2259 or P2260 are displayed, perform DTC inspection.

(See DTC TABLE .)

[98)

4. Access the ECT PID.

5. Start the engine and warm it up to the normal operating temperature.

6. Cool down the engine to that the ECT PID is 30°C {86°F} or less .

7. Turn the ignition switch to the ON position.

8. Verify that the PCM terminal 10 voltage is B+ and the AIR pump is not operating.
o Ifthe PCM terminal 10 voltage is not B+, inspect and repair or replace open or short circuit
between PCM terminal 10 and AIR solenoid valve connector B.
o Ifthe AIR pump is operating inspect for the following:
= AIR pump relay (stuck closed)
= Wiring harnesses and connectors (Main relay terminal C—AIR pump relay—PCM
terminal 40/AIR PUMP fuse—AIR pump relay—AIR pump)

9. Start the engine.

10. Verify that the AIR pump is operating and the PCM terminal 10 voltage is 0 V after the engine is
started.

o Ifthe AIR pump does not operate, inspect for the following:
* AIR pump relay (stuck open)
* AIR pump (internal malfunction)
= Wiring harnesses and connectors (Main relay terminal C—AIR pump relay—PCM

terminal 40/AIR PUMP fuse—AIR pump relay—AIR pump—GND)
e IfPCM terminal 10 voltage is not 0 V , inspect and repair or replace open or short circuit
between PCM terminal 10 and AIR solenoid valve connector B.
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If the AIR pump operates and PCM terminal 10 is 0 V , inspect for the following:

AIR pump (pressure)
AIR solenoid valve (stuck or closed)

Vacuum hose (Intake manifold—vacuum tank—AIR solenoid valve — AIR control valve)
Secondary air passage (AIR pump—AIR control valve—exhaust manifold)

Notes:
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Secondary Shutter Valve (SSV) Operation Inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Access the RPM PID.

3. Start the engine.

4. Inspect rod operation under the following conditions: Rod operation

| 6,000 rpm
‘ Below ‘ Above

‘ Shutter valve actuator ‘ Not operate ‘ Operate

Engine speed

o If'the rod operation is not specified, inspect as follows:

b. Verify that DTC P0661, P0662 or P2070 is not displayed.
e IfDTC P0661, P0662 or P2070 are shown, perform DTC inspection.

(See DTC TABLE .)

C.
d. Inspect the SSV solenoid valve.

(See SECONDARY SHUTTER VALVE (SSV) SOLENOID VALVE INSPECTION .)

o If the SSV solenoid valve is not normal, replace the SSV solenoid valve.
e Ifthe SSV solenoid valve is normal, inspect the following:

*=  Vacuum hose and vacuum chamber for looseness or damage

= Shutter valve actuator

(See SECONDARY SHUTTER VALVE (SSV) ACTUATOR INSPECTION .)

=  Shutter valve stuck open or closed
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Spark Test

1. Release the fuel line pressure. (See BEFORE REPAIR PROCEDURE .)

2. Remove the fuel pump relay pump relay.

3. Verify that each high-tension lead and the connector is connected properly.

4. Inspect the ignition system using the following procedure:

WARNING:

o High voltage in the ignition system can cause strong electrical shock which can result in serious
injury. Avoid direct contact to the vehicle body during the following spark test.

| STEP | INSPECTION | RESULTS | ACTION
Disconnect the high-tension lead from | Yes ‘ Ignition system is normal.
the spark plugs.
Remove the spark plugs. Some spark plugs do not spark:
1 Reconnect the spark plugs to the high- Go to the next step.
tension lead. No

All spark plugs do not spark:
Ground the spark plugs to the engine.

Go to Step 5.
Is a strong blue spark visible at each spark
plug while cranking?
Inspect the spark plugs for damage, wear, | Yes ‘ Go to the next step.
carbon deposits and proper plug gap.
2 P PTOPET pIug 8ap No Replace the spark plugs, then go to Step
Are the spark plugs normal? L.
Inspect the high-tension leads for | Yes ‘ Go to the next step.
insulation damage, looseness, shorting or
3 other damage. Replace the high-tension leads, then go
No
to Step 1.
Are the high-tension leads normal?
A Tnspect the following wiring harnesses Ve Inspect and replace the ignition coil.

for an open or short circuit:

(See IGNITION COIL INSPECTION .)
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. Front trailing ignition coil
terminal A—PCM terminal 2AD

. Front leading ignition coil
terminal A—PCM terminal 2AA . .
e e . Repair or replace the malfunctioning
. Rear trailing ignition coil | No arts. then @0 o Step 1
terminal A—PCM terminal 2AC parts, g Pt
. Rear leading ignition coil

terminal A—PCM terminal 27

Are the wiring harnesses normal?

Measure the voltage at terminal C in Yes Go to the next step.
5 ignition coil.

Inspect the power supply circuit of

No Lo .
ignition coil.

Is the voltage reading B+ ?

. Repair or replace the connector, then go
Does the PCM connector or the ignition | Yes p p g

6 . ) to Step 1.
coil connector have poor connection?
No Go to the next step.
Are the following items normal? Inspect for an open or short circuit in the
Yes wiring harness and the connector of the
. Eccentric shaft position eccentric shaft position sensor.
sensor and drive belt pulley
. PCM terminal
7 27/2AA/2AC/2AD voltage
N Repair or replace the malfunctioning
Specification © parts, then go to Step 1.
o Approx. 1.5V

5. [Install the fuel pump relay.
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Variable Dynamic Effect Intake-air (VDI) Operation Inspection

1. Connect the WDS or equivalent to the DLC-2.

2. Access the RPM PID.

3. Start the engine.

4. Inspect the rod operation under the following condition: Rod operation

| 7,250 rpm
‘ Below ‘ Above

‘ Shutter valve actuator ‘ Not operate ‘ Operate

Engine speed

o If'the rod operation is not as specified, inspect as follows:

b. Stop the engine.

c. Connect the WDS or equivalent to the DLC-2.

d. Verify that DTC P0076 or PO077 is not displayed.
e IfDTC P0076 or P0O077 is shown, perform DTC inspection.

(See DTC TABLE .)

f. Inspect the VDI solenoid valve.

(See VARIABLE DYNAMIC EFFECT INTAKE-AIR (VDI) SOLENOID VALVE
INSPECTION .)

e If the VDI solenoid valve is not normal, replace the VDI solenoid valve.
o Ifthe VDI solenoid valve is normal, inspect the following:

*= Vacuum hose and vacuum chamber for looseness or damage

= Shutter valve actuator
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(See VARIABLE DYNAMIC EFFECT INTAKE-AIR (VDI) ACTUATOR

INSPECTION .)

Shutter valve stuck open or closed

Notes:
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Variable Fresh Air Duct (VFAD) Control System Operation Inspection (13B-MSP (High Power))

1. Connect the WDS or equivalent to the DLC-2.

2. Access the RPM PID.

3. Start the engine.

4. Inspect shutter valve operation under the following conditions.VFAD shutter valve operation

4| 3:000 rpm
‘ Below ‘ Above
‘ Shutter valve ‘ Close ‘ Open

Engine spee

o If the shutter valve operation is not as specified, inspect as follows:

b. Verify that DTC P1410 is not displayed.
e IfDTC P1410 is shown, perform DTC inspection.

(See DTC TABLE .)

d. Inspect VFAD solenoid valve.

(See VARIABLE FRESH AIR DUCT (VFAD) SOLENOID VALVE INSPECTION (13B-MSP
(HIGH POWER)) .)

o Ifthe VFAD solenoid valve is not normal, replace VFAD solenoid valve.
e Ifthe VFAD solenoid valve is normal, inspect the following:

* Vacuum hose looseness or damage

=  Vacuum chamber cracked or damaged

= Shutter valve actuator

(See VARIABLE FRESH AIR DUCT (VFAD) ACTUATOR INSPECTION
(13B-MSP (HIGH POWER)) .)

= Shutter valve is stuck open or closed.
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