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FOREWORD

This manual contains maintenance and repair procedures for the 1997
Nissan TRUCK.

In order to assure your safety and the efficient functioning of the
vehicle, this manual should be read thoroughly. It is especially
important that the PRECAUTIONS in the GI section be completely
understood hefore starting any repair task.

All information in this manual is based on the latest product information
at the time of publication. The right is reserved to make changes in
specifications and methods at any time without notice.

IMPORTANT SAFETY NOTICE

The proper performance of service is essential for both the safety of the
technician and the efficient functioning of the vehicle.

The service methods in this Service Manual are described in such a
manner that the service may be performed safely and accurately.
Service varies with the procedures used, the skills of the technician and
the tools and parts available. Accordingly, anyone using service
procedures, tools or parts which are not specifically recommended by
NISSAN must first be completely satisfied that neither personal safety
nor the vehicle’s safety will be jeopardized by the service method
selected. '

A
NISSAN] NISSAN NORTH AMERICA, INC.

WWF: Technical Service Information Department
Torrance, California
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MEE PLEASE HELP MAKE THIS SERVICE MANUAL BETTER!

Your comments are important to NISSAN and will help us to improve our Service Manuals.
Use this form to report any issues or comments you may have regarding our Service Manuals.
Please photocopy this form and type or print your comments below. Mail or fax to:

Nissan North America, Inc.
Technical Service Information

39001 Sunrise Drive, P.O. Box 9200
Farmington Hills, Ml USA 48331
FAX: (810) 488-3910

SERVICE MANUAL: Model: Year:

PUBLICATION NO. (Please photocopy back cover):

VEHICLE INFORMATION VIN: Production Date:

Please describe any issues or problems in detail:

Page number(s) Note: Please include a copy of each page, marked with your comments.
Are the trouble diagnosis procedures logical and easy to use? (circle your answer) YES NO
If no, what page number(s)? Note: Please inciude a copy of each page, marked with your comments.

Please describe the issue or problem in detail

Is the organization of the manual clear and easy to follow? (circle your answer) YES NO
Please comment:

What infermation should be included in NISSAN Service Manuals to better support you in servicing or
repairing customer vehicles?

DATE: YOUR NAME: POSITION:
DEALER: DEALER NO.: ADDRESS:
CITY: STATE/PROV./COUNTRY: ZIP/POSTAL CODE:
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QUICK REFERENCE CHART: TRUCK
J ENvGiNE TUNE-UP DATA

1

997

Unit: mm (in)

Engine medel KAZ4E Disc brake
Firing arder 1-3-4-2 Pad minimum thickness 2.0 (0.079)
idle speed rpm Hetor repair limit
MT 8300 | 50 Runout 0.07 {0.0029) or less
Pa—— P " . 20.0 (0.787}, CL28VA
N it &+
AT (in pasition) 800 & 50 Minimum thickness 24.0 (0.945), CL2BVD
Ignitien timing . .
[degrse BT.D.C. at idle spesd) etz Drum brake
N N 3 Lining minimum thickness 1.5 (0.058)
CO% at idle Idle mixtyre screw is preset and seaied
i at factory Drum repair limil
" di " 261.5 {10.30), LT26B
Spark plug aximum inner diameter 298 5 (11.67), L T30B
Standard ~ ZFRSE-11 Parking brake
Type Cold ZFRGE-11 Number of netches*1 10-12
Hot ZFR4E-11 *1: At pufling farce: 196 N (20 kg, 44 |b)
Gap mm {in) 1.0 - 1.1 {0.038 - 0.043)
Dnive belt deflection {Cold) mm {in} Used belt FRONT WHEEL BEARING
Deftection Deflection
Limit after of
adjustment new belt
Model
Generator 17 (0.67) 10-12 8-10
; 0,39 - 0.47) 0,31 - 0.39) ltern 2WD AWD
. - 1Mm-12 B-10 Tightening torque
Air conditioner compresser 16 {0.63) (0.39 - 0.47) (091 - 0.3 o Nm _(k -, Eh] 34 - 39 (3.5 - 4.0, 25 - 20) -
g-11 7-89 Return angle degree 45° - B0 -
Power steering il pump 15 {0.59)
10.35 - 0.43) {0.28 - 0.35) Wheel bearing lock nut | 78 - 98
- Tightening torque B-10,
Applied pressed farce N {kg, Ib} 98 {10, 22) N-m {kg-m, Tt-Ib) 58-72)
Radiator cap relief pressure  kPa (kg!cmE, psi} T5-98{(08-10,11-14) Retightening torque
i i 08-284 after lposening wheal 05-15
Cooling system leakage tes“”igare{:s'-;;?ng - 157 {1.6, 23) New seal | (1.0-29,2.2-6.4) | bearing lock nut {0.05 - 015,
g/om”. B N-m {kg-m, ft-lb) |} 0.4 - 1.1)
Compression pressure Standard 1,324 (13.5, 192)/360 Axial end play — 040
kFPa (kgfem2, psilfrpm 1
Minirmum 881 110, 1421/300 Preluad (At hub bolt) Start force at
Tightening torque N-m kgrm ft-Ib N kg, Ib) wheel hub boit A
) N (kg, 15)
Spark plug 20 - 23 20-30 1422
Turning angle 15° . a0+
Qil pan drain plug 26-39 30-40 22-29 9.8 - 235 degree
Used seal | (1.0-24,22.-53) | Starling force at
wheel hub boit B
N (kg. Ib)
Wheel bearing praload | 7.06 - 20.89
FRO! HEEL ALIGNM den st whoul oo oIl | 072214,
B-A N kg, b} | 1.58 - 4.72)
ALLOWAZLE LIMIT ADJUSTING RANGE
REFILL CAPACITIES \§
Camber degree | —0-20'- 110" -0-05' - 1°25' | -0°05' - D°B5" 0"19" - 110"
{Decimal degree) | (-0.33° - 1.17*) [ (~-0.08" - 1.427] | (-0.08° - 0.927)| (0.17° - 1.17%)
Unit Liter US measure
Caster degree | -0°23'- 1707 Qv33' - 2703 —0°08' - §°52° 0°48" - 1748"
(Decimal degree) | =0.38 - 1,12} | (0.55- - 2.08% | (-0.13° - 0.877) | (080 - 1.807)} Fuel lank 60 15.9 gal
PR  heEp - U I WD 8.1 8-5/8 qt
Kingpin inclination . degree | 8 20" - ED_ 7 21. 8°51 5 dﬁh 9735 7 36. B35 Goolant [with reservair)
(Decimal degree) | 8.33" - 9.837 | (7.35' - 8.85%) | (.58 -9.587 | (760" - 8.50°) IWD 9.0 a.1/2 qt
Toe-in With oif filter 3.9 4-1/8 qt
Radial tire 2WD
1-6 2.6 2.4 3-5 Engine Withaut oil filter 35 3-3/ qt
A-B mm i | po4-0200 | (0.08-0.24) | 1008-016 | (0.12-0.20) ) ith oil fi
Total angle 2 degree 5 - 25 o a9 107 - 200 19 - o4 WD With cil fitter a1 4-9/8 qt
(Decimal degree) | (0.08° - 0.42%) | (0.15° - 0.48™ | (0.17°- 0.337) | (0.23° - 0.40°) Without oil filter 3.8 4 gt
Wheel turning angle 2WD 2.0 4-1/4 pt
Inside Transaxle M 2WD 49 10-3/8 pt
Degree minule | 3470Q' - 38"00' | 31°00" - 35°00" | 36°00" - 38700" | 33"00 - 35700 - P
{Decimal degree) |(34.00° - 38.00%)| (31.00° - 25.00° | {36.00" - 38.00°)} (33.00" - 35.007 AT _ 7.9 8-3/8 qt
Quiside Transter 4Wn 22 2-3/8 qt
Degree minute | 31°00 - 35°00' [ 29700 - 34°00" | 33007 - 35-00' | 31700 - 33-00°
{Decimal degres) 1{31.00° - 35.00F)| (29.00° - 33.00°} | (33.00° - 35,00 {31.00- - 33.00) 2wD H130A 1.5 3-1/8 pt
] . C200 1.3 2-3/4 pt
“1: Fuel, radiator coolant and engine ail ful! Final drive
Spare tire, jack. hand tgols and mats in desighated positions. A180A 1.3 2-3/4 pt
4WD
H233B 28 5-7/8 pt
LUTCH PE Manual steering syslem 0.62 1-3/8 pt
- PB485 0.9 1qt
] ] Powaer slacring syslem
Unit: mm (in; PBS5SK 1.0 1-1/8 gt
l Pedal height 236 - 245 {9.28 - 9.89) Lubricant 0.2 6.8 fl 0z
- - Air conditioner system
-+ Padal free play 8- 16 (0.35 - D.63) Refrigerant* 0.75 - 0.85 1.65-187 b

“R-134a
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Attachment No. 1

TEST VALUE AND TEST LIMIT (GST ONLY — NOT APPLICABLE TO CONSULT-II)

The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic test is “OK” or “NG” while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.
Items for which these data (test value and test limit) are displayed are the same as SRT code items.

These data (test value and test limit) are specified by Test ID (TID) and Component ID (CID) and can be dis-
played on the GST screen.

: Applicable -: Not applicable
Test value
SRT item Self-diagnostic test item DTC (GST display) | Te stlimit | Application Unit
TID CID
. P0420 01H 01H Max. X -
CATALYST Three way catalyst function PO420%] 021 31H Min X —
EVAP control system (Small leak) P0440 05H 03H Max. X -
EVAP SYSTEM EVAP control system purge flow monitoring| P1447 06H 83H Min. X mV
P0130 09H 04H Max. X ms
P0130 0AH 84H Min. X mV
Heated oxygen sensor 1 P0130 0BH 04H Max. X mV
P0130 OCH 04H Max. X mV
HO2S P0130 ODH 04H Max. X s
P0136 19H 86H Min. X mV/500ms
Heated oxygen sensor 2 P0136 1AH 86H Min. X mV
P0136 1BH 06H Max. X mV
P0136 1CH 06H Max. X mV
Heated oxygen sensor 1 heater FO135 294 O8H M?X' X my
HO2S HTR P0135 2AH 88H Min. X mV
Heated oxygen sensor 2 heater FO141 204 OAH M?X' X my
P0141 2EH 8AH Min. X mV
P0400 31H 8CH Min. X °C
P0400 32H 8CH Min. X °C
EGR function P0400 33H 8CH Min. X °c
EGR SYSTEM P0400 34H 8CH Min. X °Cc
P0400 35H OCH Max. X °
. P0402 36H OCH Max. X -
EGRC-BPT valve function PO402 370 aCH Min X —

*1 : Models B15 GA16DE engine 1997MY only.
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of an air bag mod-
ule (located in the center of the steering wheel), a diagnosis sensor unit, warning lamp, wiring harness, a crash
zone sensor (4AWD models) and spiral cable. Information necessary to service the system safely is included
in the RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and instzallation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

Special Service Tool

The actual shapes of Kent-Moore tools may differ from those of special service tools illustrated here.

Tool number
{Kent-Moore No.) Description
Tool name

KV10105900 Removing oil filter
(J34274)

Gil filter cap wrench

NTO0S
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GENERAL MAINTENANCE

&

General maintenance includes those items which should be checked during the normal day-to-day operation  *
of the vehicle. They are essential if the vehicle is to continue operating properly. The owners can perform
checks and inspections themseives or they can have their NISSAN dealers do them.

ltem Reference page

OUTSIDE THE VEHICLE
The maintehance items listed here should be performed from time to fime, unless otherwise =]
specified.

Tires Check the pressure, including the spare, with a gauge periodically when at a service .
station, and adjust to the specified pressure if necessary. Check carefuily for damage, cuts and — =7
excessive wear.

Wheel nuts When checking the tires, make sure no nuts are missing, and check for any loose =
nuts. Tighten if necessary.

Tire rotation Tires should be rotated every 12,000 km (7,500 miles} for 2WD models and every

MA-19 >
6,000 km (3,750 miles) for 4WD models. EE
Wheel alignment and balance If the vehicle pulls to either side while driving on a straight and
level road, or if you detect uneven or abnormal tire wear, there may be a need for wheel align- MA-19, -
ment. If the steering wheel or seat vibrates at normal highway speeds, wheel balancing may be FA-8 GL
neaded.
Windshield wiper blades Check for cracks and wear If they do not wipe propetly. — [T
Deoors and engine hood Check that all doors, engine hood and tailgate operate smeothly. Also
make sure that all latches lock securely. Lubricate if necessary. Make sure that the secondary MA-22

fatch keeps the hood from opening when the primary latch is released. ET
When driving in areas using road salt or other corrosive materials, check lubrication frequently.

Lamps Make sure that the headlamps, stop lamps, tail lamps, turn signal lamps, and other . —
lamps are all operating properly and installed securely. Also check headiamp aim, I'F

INSIDE THE VEHICLE :
The maintenance items listed here should be checked cn a regular basis, such as when per-

P
forming periodic maintenance, cleaning the vehicle, eic. g
Warning lamps and buzzersfchimes Make sure that all warning lamps and buzzers/chimes are -
operating properly. =4
Windshield wiper and washer Check that the wipers and washer operate properly and that the .
wipers do not streak.

b
Windshield defroster Check that the air comes out of the defroster outlels properly and in suffi- -
cient quantity when operating the heater or air conditioner.
Steering wheel Check that i has the specified play. Be sure to check for changes in the steer- ElE
irg condition, such as excessive play, hard steering or strange noises. s7-7

Free play: Less than 35 mm {1.38 in)

Seats Check seat position contrals such as seat adjusters, seatback recliner, etc. to make sure 21
they operate smoaothly and that all latches lock securely in every position. Check that the head _
restraints move up and down smoocthly and thal the locks (if equipped) hold securely in all o
latched positions. Check jump seats for smooth operation. S
Seat belts Check that all parts of the seat belt system {e.g., buckles, anchors, adjusters and
retractors) operate properly and smoothly and are installed securely. Check the belt webbing for MA-23 =
cuts, fraying, wear and damage. B
Clutch pedal Make sure the pedal operates smoothly and cheack that it has the proper free play. CL-5
Brakes Check that the brakes do not pull the vehicle to ane side when applied. - Ak
Brake pedal and booster Check the peda! for smooth operation and make sure that it has the
proper distance under it when depressed fully. Check the brake boosier function. Be sure 1o BR-11, 16 =
keep floor mats away from the pedal. =
Parking brake Check that the lever has the proper travel and make sure that the vehicle is held BR-27
securely on a fairly steep hill when only the parking brake is applied. _ i

MA-3 55
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GENERAL MAINTENANCE

Item

Reference page

Automatic transmission “Park” mechanism Check that the lock release button on the selec-
tor lever operates properly and smoothly. On a fairly steep hill check that the vehicle is held
securely with the selector lever in the “P” position without applying any brakes.

UNDER THE HOOD AND VEHICLE
The maintenance items listed here should be checked pericdically (e.g., each time you check
the engine oil or refuel).

Windshield washer fluid Check that there is adequate fluid in the tank.

Engine cooclant level Check the coolant level when the engine is cold.

MA-11

Radiator and hoses Check the front of the radiator and clean off any dint, insects, leaves, etc.,
that may have accumulated. Make sure that the hoses have no cracks, deformation, deteriora-
tion or loose connections.

Brake and clutch fluid levels Make sure that the brake and clutch fluid levels are between the
“MAX” and “MIN" lines on the reservoirs,

MA-18, 20

Battery Check the fluid level in each cell. it should be between the “MAX” and “MIN” lines.

Engine drive belts Make sure that no belt is frayed, worn, cracked or oily.

MA-10

Engine oil level Check the level on the dipstick after parking the vehicle on a level spot and
turning off the engine.

MA-13

Power steering fluid level and lines Check the level on the dipstick with the engine off. Check
the lines for improper attachment, leaks, cracks, ete.

MA-21

Automatic transmission fluid levei Check the level on the dipstick after putting the selector
lever in “P” with the engine idling.

MA-16

Exhaust system Make sure that there are no loose supports, cracks or holes. if the sound of
the exhaust seems unusual or there is a smell of exhaust fumes, immediately locate the trouble
and correct it.

MA-16

Underbody The underbody is frequently exposed to comrosive substances such as those used
on icy roads or to control dust. It is very important to remove these substances, otherwise rust
will form on the floor pan, frame, fuel lines and around the exhaust system. At the end of winter,
the underbody should be thoroughly flushed with plain water, being careful to clean those areas
where mud and dirt can easily accumulate.

Fluid leaks Check under the vehicle for fuel, oll, water and other fluid leaks after the vehicle
has been parked for a while. Water dripping from the air conditioner after use is normal. If any
feaks or gasaline fumes are evident, check for the cause and correct it immediately.

MA-4



PERIODIC MAINTENANCE

Two different maintenance schedules are provided, and should be used, depending upon the conditions under
which the vehicle is mainly operated. After 60,000 miles (96,000 km) or 48 months, continue the periodic
maintenance at the same mileage/time intervals.

SCHEDULE 1

Follow Periodic Maintenance Schedule 1 if your driving habits frequently include one or more of the following
driving conditions:

e Repeated short trips of less than 5 miles (8 km).

¢ Repeated short trips of less than 10 miles (16 km) with outside temperatures remaining below freezing.
e Operating in hot weather in stop-and-go “rush hour” traffic.
L

Extensive idling and/or low speed driving for long distances, such as police, taxi or door-to-door delivery
use.

Driving in dusty conditions.
Driving on rough, muddy, or salt spread roads.
e Towing a trailer, using a camper or a car-top carrier.

SCHEDULE 2

Follow Periodic Maintenance Schedule 2 if none of the driving conditions shown in Schedule 1 apply to your
driving habits.

Maintenance for off-road driving (F221 only)

Whenever you drive off-road through sand, mud or water, more frequent maintenance may be required of the
following items:

Brake pads and discs

Brake lining and drums

Brake lines and hoses

Wheel bearing grease and free-running hub grease
Differential gear oil, transmission and transfer fluid
Steering linkage

Propeller shaft and drive shafts

Air cleaner filter

Clutch housing (Check water entry. Refer to MA-16.)

(A A

MA-5

Gl

@5
Ei)

B

HA

EL

B

57



PERIODIC MAINTENANCE
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RECOMMENDED FLUIDS AND LUBRICANTS

Fluids and Lubricants

Capacity (Approximate)

us (mp ) Recommended Fluids and Lubricants
measure measure Liter
Engine oil (Refili)
SND With oil filter 4-1/8 gt 338 gt 3.9
without oil filter 3-3/4 gt 3-1/8 gt 35 ® AP 8G or SH and Energy Con-
serving 11™1
AWD With oil fitter 4-3/8 gt 3-5/8 ot 41 ® AP| Cerification Mark*1
Without oil filter 4qt 3-3/8 gt 3.8
Cooling system (With reservoir)
2WD 8-5/8 qt 7-1/8 qt 8.1 Antifreeze coolant
4AWD 9-1/2 gt 7-7/8 gt 9.0 {Ethylene glycol base) 50/50 mixture
2WD 4-1/4 pt 3-1/2 pt 2.0
Manual transmission gear oil  FS5W71C APl GL-4"1
4WD 10-3/8 pt 8-5/8 pt 4.9
Transfer fluid 2-3/8 qt 2qt 22 Type DEXRON™
Manual steering fluid 1-3/8 pt 1-1/8 pt 0.62 APE GL-4*1
Differential carrier gear oil
H180A 3-1/8 pt 2-5/8 pt 1.5 Standard differential gear:
] APl GL-571
Rear: ¢200 2-3/4 pt 2-1/4 pt 13 Limited-slip differential {LSD) gear:
H233B 5-7/8 pt 4-7/8 pt 28 Use only L.SD gear oil AP GL-§ or
SAE 80W-90*4 approved for Nissan
Front {(4WD): R180A 2-3/4 pt 2-1/4 pt 13 LSD*5.
Nissan Matic “D” {Continental U.S.
Autormatic transmission fluid 8-3/8 qt 7 qt 7.8 and Alaska) or Genuine Nissan Auto-
matic Transmission Fluid {Canada)*2
PB48S 30.4-338 1l oz 3173521 oz 0.9-1.0 LY ™
Power steering fluid Type D_EXRON IiE, DEXRON™ Il
PB59K 33.8-372floz  35.2-38.7 fl oz 1.0-1.1 or equivalent

Genuine Nissan Brake Fluid*3 or
Brake and clutch fluid — — — equivalent
DOT 3 {(US FMVSS No. 118)

Multi-purpose grease — — — NLG! No. 2 {Lithium soap base)

Free-running hub grease {Auto-iock) - — — Genuine Nissan grease or equivalent

*1: For further details, see “SAE Viscosity Number".

2. Dexron? |ll/Mercon® or equivalent may alsc be used. Outside the continental United States and Alaska contact a NISSAN dealership for more
information regarding suitable fluids, including recommended brand(s) of Dexron® Ill/Mercon® or Dexron® 1IE/Mercon® Automatic Transmission
Fluid.

*3: Available in mainland U.S.A. through your Nissan dealer.

*4; SAE 90 is acceptable in ambient temperatures above —18°C (0°F).

*5: Contact a Nissan dealer for a list of approved oils.
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RECOMMENDED FLUIDS AND LUBRICANTS

SAE Viscosity Number L
Qutside Temperature Range Outside Temperature Range m
Anticipated Before Next Ot Change Anticipated Before Next Oil Change
GASOLINE ENGINE OIL GEAR OIL
Ek
°C  °F
+38 ||1004— — — A L@
o] +32/
-t8illo - — — -
10W-30
-28 =20 = —— @E—\
\ ) sw-ao
O 75W  80W 75W-S0 )
\ / BOW-90 T
SMA796CB J TI0003
SAE 5W-30 viscosity oil is preferred for all 75W-90 for transmission, and 80W-90 for &F
temperatures. SAE 10W-30 viscosity oil may be differential are preferable if the ambient tem-
used if the ambient temperature is above -18°C perature is below 40°C (104°F). -
(0°F). <
Antifreeze Coolant Mixture Ratio
The engine cooling system is filled at the factory with a high-quality, PD
year-round, antifreeze cooclant solution. The antifreeze solution
contains rust and corrosion inhibitors. Additional cooling system .
additives are not necessary. P2,
CAUTION:
When adding or replacing coolant, be sure to use only an BA
ethylene glycol antifreeze with the proper mixture ratio of 50% ™
antifreeze 50% soft water.
Outside temperature ) BR
down to Anti- Soft
freeze water
GC DF S‘T
-35 ~30 50% 50%
Other types of coolant solutions may damage the cooling sys- e
tem.
B
EL

MA-9
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ENGINE MAINTENANCE

Checking Drive Belts

Pawer steering
oil pump

Idler pulley

Water pump

Air conditioner
COMPressor

Idler pulley

W : Check point for deflection

[T 16-22(1.6-22,12-16) [0 = Nem (kg-m, ft-Ib)
AMAQ8S

1. Inspect for cracks, fraying, wear and oil. If necessary, replace
with a new one.

2. Inspect drive belt deflections by pushing midway between pul-
leys.

Inspect drive belt deflections when engine is cold.

Adjust if belt deflections exceed the limit.
Belt deflection:

Unit: mm {in)
Used belt deflection ]
- Deflection of new
Limit Deﬂgchon after belt
adiustment

10-12 8-10
Generator 17 (0.67) (0.39 - 0.47) (0.31 - 0.39)
Air conditioner 10-12 8-10

16 (0.
compressor 6(0.63) (0.39 - 0.47) (0.31 - 0.39)
Power steering oil 9-1 7-9
pump 15 (0:59) (0.35 - 0.43) {0.28 - 0.35)
Appli )
pplied pushing 98 N (10 kg, 22 Ib)

force

MA-10



ENGINE MAINTENANCE

Changing Engine Coolant

WARNING:

To avoid being scalded, never change the coolant when the
engine is hot.

1. Move heater temperature control lever all the way to “HOT”

position or the highest temperature position. E
2. Open drain cock at the bottom of radiator, and remove radia-

tor cap.
Be careful not to allow coolant to contact drive belts.

=N

Remove cylinder block drain plug. S

Close drain cock and tighten drain plug securely.

¢  Apply sealant to the thread of drain plug. EE

[0]: 34 - 44 N'm (3.5 - 4.5 kg-m, 25 - 33 ft-Ib) =

Open air relief plug.

Fill radiator with water and close air relief plug and radiator

cap.

Run engine and warm it up sufficiently.

Rev engine 2 or 3 times under no-lcad.

Stop engine and wait until it cools down.

0. Repeat step 2 through step 9 until clear water begins to drain
from radiator. -

11. Drain water.

B w

@ o

Fa
"@‘L

: \-Drain plug |
J i b\/.J A\ | \

T

\S —

See

o1/
//

jﬂ)\ FA
Intake
manifold SMASB0C
Radiator 12. Open radiator cap and air relief plug. i
13. Fill radiater with coolant up to specified level.
For coolant mixture ratio, refer to MA-9. Unit: ¢ (US qt, Imp qt) BR
Coolant capacity
2WD 4WD ST
TI1T H T LT L L LI Without reservoir tank 7.3 (7-3/4, 6-3/8) 8.2 (8-5/8, 7-1/4)
NRBATEARESNNIRUNEENNNNNENNNS _ — RS
RRRRRE RN RARRRRRRRRRARN Pour coolant through coolant filler neck slowly to allow air in
smatsze| system to escape.
14. Close air relief plug. o
15. Remove reservoir tank, drain coolant, then clean reservoir
tank.
16. Install reservoir tank and fill it with coolant up to “MAX” level Fl
and then install radiator cap.
MAX. 17. Run engine and warm it up sufficiently. B
18. Rev engine 2 or 3 times under no-load.
MIN, 19. Stop engine and cool it down, then add coolant as necessary.
e Clean excess coolant from engine. (B¢

SMA412B
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ENGINE MAINTENANCE

]

®

Fuel line

SMAZ15C

Unit: mm (in}

— p— 3 (0.12)
@]
28 (1.10)

B Fuel hose clamps
1.0 - 1.5 N-m

8.7 - 13.0 in-lb)

(0.10 - 0.15 kg-m,

SEF2355

N\
*
&3

Checking Fuel Lines

Inspect fuel lines and tank for improper attachment, leaks, cracks,
damage, chafing and deterioration.
If necessary, repair or replace.

CAUTION:

Tighten high-pressure rubber hose clamp so that clamp end is
3 mm (0.12 in) from hose end.

Tightening torque specifications are the same for all rubber
hose clamps.

Ensure that the screw does not contact adjacent parts.

Changing Fuel Filter

WARNING:

Before removing fuel filter, release fuel pressure from fuel line.

1. Remove fuse for fuel pump.

2. Start engine.

3. After engine stalls, crank engine two or three times to make
sure that fuel pressure is released.

4. Turn ignition switch OFF and install fuse for fuel pump.

WARNING:

Use rubber gloves to prevent fuel from contacting skin when

removing fuel hoses and filter.

5. Loosen fuel hose clamps.

6. Replace fuel filter.

e Be careful not to spill fuel over engine compartment. Place
a shop towel to absorb fuel.

# Use a high-pressure fuel filter. Do not use a synthetic res-
inous fuel filter.

e When tightening fuel hose clamps, refer to “Checking Fuel
Lines”, MA-12.

Changing Air Cleaner Filter

The viscous paper filter does not need cleaning between
replacement intervals.

MA-12



ENGINE MAINTENANCE

Gl

Changing Engine Oil

WARNING:

¢ Be careful not to burn yourself, as the engine oil is hot.

¢ Prolonged and repeated contact with used engine oil may
cause skin cancer; try to avoid direct skin contact with
used oil. If skin contact is made, wash thoroughly with ElS
soap or hand cleaner as soon as possible. ‘

1. Warm up engine, and check for oil leakage from engine com-

ponents. La
2. Remove drain plug and oil filler cap.
- Drain plug smasesc| 3, Drain oil and refill with new engine oil.
Oil specification and viscosity: EE

¢ API SG or SH and Energy Conserving il

API Certification Mark

¢ Refer to “RECOMMENDED FLUIDS AND LUBRICANTS”, ©E
MA-8.

Refill oil capacity (Approximately):

Unit; £ (US qt, Imp gty &L

2WD IWD
With oil filter change 3.9 (4-1/8, 3-3/8) 4.1 (4-3/8, 3-5/8) G
Without oil filter change 3.5 {3-3/4, 3-1/8) 3.8 {4, 3-3/8)
CAUTION: &7
¢ Be sure to clean drain plug and install with new washer.
Drain plug:
{0): 29 - 39 N-m (3.0 - 4.0 kg-m, 22 - 29 ft-Ib) T

e The refill capacity changes depending on the oil tempera-
ture and drain time. Use these values as a reference and
be certain to check with the dipstick when changing the £l

oil.
FE
4. Check oil level. e
5. Start engine and check area around drain plug and oil filter for
cil leakage. B
6. Run engine for a few minutes, then turn it off. After several ="
minutes, check oil level.
Refilt oil to “H* leval, g7
Do not overfill.
SMAS85B
Changing Qil Filter =
—~KV10105600 ging o
/ (3d2ra) 1. Remove oil filter with Tool. ﬁ
WARNING: ik
Be careful not to burn yourself. Engine and engine oil are hot.
L,
337
SMALEPC
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ENGINE MAINTENANCE
Changing Oil Filter (Cont’d)

2. Clean oil filter mounting surface on cylinder block. Coat rubber
seal of new oll filter with engine oil.

SMAO010]
l N 3. Screw in the oil filter until a slight resistance is felt, then tighten
o~ g \ additionally more than 2/3 of a turn.
B — 4. Add engine oil.
Refer to “Changing Engine OIil”", MA-13.
2/3 of 3 turn e Clean excess oil from engine.
SMAZ29B

Changing Spark Plugs
1. Disconnect ignition wires from spark plugs at boot.
Do not pull on the wire.

-

— o -
SMAO17-A
2. Remove spark plugs with spark plug wrench.
O Spark plug:
Make NGK
16 mm Standard type ZFRSE-11
{0.63 in) Hot type ZFR4E-11
Cold type ZFRGE-11

Use standard type spark plug under normal conditions. The hot
type spark plug is suitable when fouling occurs with the standard
smasaicl  spark plug under conditions such as:

e frequent engine starts

Side elactrode ¢ |ow ambient temperature
The cold type spark plug is suitable when spark knock occurs with
L& the standard spark plug under conditions such as:

T ¢ extended highway driving

= Gap e frequent high engine revoliution

- 3. Check plug gap of each new spark plug.
4

Gap: 1.0 - 1.1 mm (0.039 - 0.043 in)
Install spark plugs. Reconnect ignition wires according to num-
bers indicated on them.

Spark plug:

SMALTS [C): 20 - 29 N-m (2.0 - 3.0 kg-m, 14 - 22 ft-Ib)

MA-14



ENGINE MAINTENANCE

AMAOB7

Checking EVAP Vapor Purge Lines

1. Visually inspect EVAP vapor purge lines for improper attach-
ment and for cracks, damage, loose connections, chafing and
deterioration.

2. Inspect fuel tank filler cap vacuum relief valve for clogging,
sticking, etc.

Refer to EC section (“EVAPORATIVE EMISSION SYS-
TEM").

Changing Positive Crankcase Ventilation (PCV)
Filter

Remove air cleaner cover and take out PCV filter located inside air
cleaner cover. Then install new PCV filter.

MA-15
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CHASSIS AND BODY MAINTENANCE

SMAZ211A

SMA741A

Filler plug Fill

to this level

SMA103

Engine

e

Sealing grommet

Transmisson

SMA3EOB

@ Front side
Hot: 50 - 80°C
(122 - 176°F)

o7 B

BT |
D)
HaHA

® Reverse side

Cold: 30 - 50°C

(86 - 122°F)
SMAS14CA

Checking Exhaust System

Check exhaust pipes, muffler and mounting for improper
attachment, leaks, cracks, damage, loose connections, chafing and
deterioration.

Checking Clutch Fluid Level and Leaks

If fluid level is extremely low, check clutch system for leaks.

Checking M/T Qil

Check for ¢il leakage and oil level.
Never start engine while checking oil level.
Filler plug:
[(3J: 25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-lh}

Changing M/T Oil
1. Drain oil from drain plug and refill with new gear oil.
2. Check oil level.
Qil grade and viscosity:
APl GL-4. Refer to “RECOMMENDED FLUIDS AND
LUBRICANTS”, MA-8.
QOil capacity:
FS5W71C
2WD 2.0 i (4-1/4 US pt, 3-1/2 Imp pt)
4WD 4.0 ¢ (8-1/2 US pt, 7 Imp pt)
Drain plug:
[0): 25-34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-Ib)

Checking Water Entry — For 4WD models

Check water entry in the clutch housing by removing the seal-
ing grommet whenever driving in deep water or mud.

Checking A/T Fluid

1. Warm up engine.

2. Check for fluid leakage.

3. Before driving, fluid level can be checked at fluid temperatures
of 30 to 50°C (86 to 122°F) using “COLD” range on dipstick.

a. Park vehicle on level surface and set parking brake.

b. Start engine and move selector lever through each gear posi-
tion. Leave selector lever in “P” position.

c. Check fluid level with engine idling.

d. Remove dipstick and note reading. If level is at low side of
either range, add fluid to the charging pipe.

MA-16



CHASSIS AND BODY MAINTENANCE
Checking A/T Fluid (Cont’d)

e. Reinsert dipstick into charging pipe as far as it will go.

f. Remove dipstick and note reading. If reading is at low side of
range, add fluid to the charging pipe.

Do not overfill.

4. Drive vehicie for approximately 5 minutes in urban areas.

5. Recheck fluid level at fluid temperatures of 50° to 80°C (122°
to 176°F) using “HOT” range on dipstick.

6. Check fluid condition.

e |f fluid is very dark or smells burned, refer to AT section for e
checking operation of A/T. Flush cooling system after repair of =

e If A/T fluid contains frictional material (clutches, bands, etc.), _
replace radiator and flush cooler line using cleaning solvent EG
and compressed air after repair of A/T. Refer to LC section
(“Radiator”, “ENGINE COOLING SYSTEM").

3E
Gl
(T
B Changing A/T Fluid Al
1. Warm up A/T fuid.
2. Stop engine. T
3. Drain A/T fluid from drain plug and refill with new A/T fluid.
Measure amount of fluid drained and refill with equal amount
of new fluid. £
Fluid grade and viscosity:
i Nissan Matic “D”’ (Continental U.S. and Alaska) or
I/’\—J%—‘ul Genuine Nissan Automatic Transmission Fluid B,
Check fluid for contamination. (Canada). Refer to “RECOMMENDED FLUIDS AND
SMABE3R LUBRICANTS™”, MA-8.
Fluid capacity (With torque converter): Bl
7.9 ¢ (8-3/8 US qt, 7 Imp qt)
Drain plug:
[C}: 29 - 39 N'm (3.0 - 4.0 kg-m, 22 - 29 ft-Ib) 58
4. Run engine at idle speed for five minutes.
5. Check fluid level and condition. Refer to “Checking A/T Fluid™.
If fluid is still dirty, repeat steps 2 through 5, MA-16. &T
Drain plug B
e
SMAS15C
. Checking Transfer Fiuid
Rear view . .
Check for fluid leakage and fluid level. )
Automatic Transmission Fluid is used for the transfer in the [A
factory.
Never start engine while checking fluid level. ,
) » Filler piug: EL
o \[ S [(]: 25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-lb)
) Fill 1o this Iwel>/ o
SMA4398
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CHASSIS AND BODY MAINTENANCE

vehicle
front ‘

T/F

Drain plug

SMA4448

Rear

Check journals for
wear or damage.

-

-

: Check tightening torque.

Check center bearing
for noise or damage.

Check tube surfaces
for dents or cracks.

SMA231

Front

Check journals for

wear or damage/\

""' Check tube surfaces for

dents or cracks.

‘ : Check tightening torque.

<‘:] : Greasing point

SMAS566

SMA440B

Changing Transfer Fluid

When changing transfer fluid completely, use the following fluid.

Fluid grade:
Type DEXRON™. Refer to “RECOMMENDED
FLUIDS AND LUBRICANTS”, MA-8.

Fluid capacity:
2.2 (2-3/8 US qt, 2 Imp qt)

Drain plug:

[(7): 25 - 34 N'm (2.5 - 3.5 kg-m, 18 - 25 ft-lb)

Checking Propeller Shaft

Check propeller shaft for damage, looseness and grease leakage.
Tightening torque: Refer to PD section.

Checking Differential Gear Qil

Check for oil leakage and oil level.
Filler plug:

Front

[0): 39 - 58 N'-m (4 - 6 kg-m, 29 - 43 ft-Ib)

Rear
H180A, H233B
[C): 59 - 98 N-m (6 - 10 kg-m, 43 - 72 ft-lb)
C200
[C): 39 - 59 N-m (4 - 6 kg-m, 29 - 43 ft-Ib)

MA-18



CHASSIS AND BODY MAINTENANCE

A
&)

Changing Differential Gear Oil

1. Drain oil from drain plug and refill with new gear oil.
2. Check oil level.
Oil grade and viscosity:
See “RECOMMENDED FLUIDS AND
LUBRICANTS"”, MA-8. =
Qil capacity:
Front
1.3 ¢ (2-3/4 US pt, 2-1/4 Imp pt) =
. Rear
Drain plug SMAB32C H190A
1.5 ¢ (3-1/8 US pt, 2-5/8 lmp pt)
C200
1.3 ¢ (2-3/4 US pt, 2-1/4 Imp p1)
H233B e
2.8 { (5-7/8 US pt, 4-7/8 Imp pt)
Drain plug:
Front
[C): 39 - 59 N'm (4 - 6 kg-m, 29 - 43 ft-Ib)
Rear
[3: 59 - 98 N'm (6 - 10 kg-m, 43 - 72 ft-Ib)

Rear

A
Filler pfug

Fill to this level.
SMAB31C

Limited-slip differential gear

Use only approved limited-slip differential gear oil.

Limited-slip differential identification. 7E

1) Lift both rear wheels off the ground.

2) Tum one rear wheei by hand.

3) If both rear wheels turn in the same direction simultaneously, 5y,
vehicle is equipped with limited-slip differential. N

Balancing Wheels

Adjust wheel balance using the road wheel center.
Wheel balance (Maximum allowable unbalance): ER
Refer to SDS, MA-24,

@
=1

p=l=
@

e
=

Tire Rotation

& After rotating the tires, adjust the tire pressure.
I“ }:W o Retighten the wheel nuts after the aluminum wheel has 4

Frant

been run for the first 1,000 km (600 miles) or if a flat tire
occurs.

e Do not include the T-type spare tire and small size spare [EL
i l tire when rotating the tires.

™ N Wheel nuts:

[3: 118 - 147 N'm (12 - 15 kg-m, 87 - 108 ft-Ib) HE

haend — ADIOG56

MA-19 71
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CHASSIS AND BODY MAINTENANCE

S5BR385C

SMA260A

SMA922A

SMA3B4A

Check condition of
inner surface of drum

SMA139

Checking Brake Fluid Level and Leaks

If fluid level is extremely low, check brake system for leaks.

Checking Brake System

Check brake fluid lines and parking brake cables for improper
attachment, leaks, chafing, abrasion, deterioration, eic.

Checking Disc Brake

ROTOR

Check condition and thickness.
Minimum thickness:
CL28VA 20 mm (0.79 in)
CL28VD 24 mm (0.94 in)

CALIPER
Check for leakage.

PAD

Measure wear and check for damage.
Minimum thickness: 2 mm (0.08 in)

Checking Drum Brake

WHEEL CYLINDER
Check for leakage.
DRUM

Check condition and inner surface.
Drum repair limit (Maximum inner diameter):
LT26B 261.5 mm (10.30 in)
LT30A 296.5 mm (11.67 in)

MA-20



CHASSIS AND BODY MAINTENANCE
Checking Drum Brake (Cont’d) R
LINING il

Measure wear and check for damage.
Lining wear limit (Minimum thickness):
1.5 mm (0.059 in)

SBRE64C

Checking Steering Gear and Linkage 56

STEERING GEAR

e Check gear housing and boots for looseness, damage and FE
grease leakage.
e  Check connection with steering column for looseness.

GL
STEERING LINKAGE
e Check ball joint, dust cover and other component parts for e
looseness, wear, damage and grease leakage. )
SMA442B
. I
- Checking Power Steering Fluid and Lines i
o o ® Check fluid level with engine off.
85 a .:,33 ¢ Check fluid level with dipstick on reservoir cap. Use “HOT" TF
c.8633 g ' range at fluid temperatures of 50 to 80°C (122 to 176°F). Use
'“{-’- ©et o “COLD” range at fluid temperatures of 0 to 30°C (32 to 86°F).
51 |1 | CAUTION: o0
io ¢ Do not overfill.
s Recommended fluid is Automatic Transmission Fluid type
“DEXRON™ IIE”, “DEXRON™ HI” or equivalent. B,
S8T280B
R

o Check lines for improper attachment, leaks, cracks, damage,
loose connections, chafing and deterioration.

SMA438C
Filler plug opening Checking Steering Gear OQil Level and Leaks
? e Check steering gear for oil level and leakage. )
A e Check oil level. ik
Oil level:
Distance “A” B
20 mm (0.79 in) or less EL
Be careful not to overflow gear oil when filling up.
{On vehicle)
SMABS0B
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CHASSIS AND BODY MAINTENANCE

Lubricating Hood Latches, Locks and Hinges

Fig.

. Grease-up points

SMAB51C

MA-22
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CHASSIS AND BODY MAINTENANCE

Checking Seat Belts, Buckles, Retractors,
Anchors and Adjusters

With ELR type

Check anchors for
loose mounting.

Check belts for
damage.

Check buckles and
tongues for function
when buckled and

/j)

Gheck retractor for
smeocth operation.

Front bench seat
{Including split seat)

e

.

Check anchors
for loose
mounting.

Check buckles and tongues for function

Check belts for damage.
when buckled and released.

[O: 24-31 Nem (2.4 -3.1 kg-m, 17 - 23 ft-Ib)

Front separate
seat

Jump seat
(King cab)

Ghecking items arg
the same as the
frant seat.

Check anchors for loose mounting. Checking items are
the same as the
Check buckles and tongues for funciion front seat.

when buckied and released.

Label For front seat belt, shock absorber
type belt has been used.

Replace the belt when loop has
been pulied out and "REPLAGE
BELT" is visible because this

seat belt has a lcop of webbing
under the sleeve,

CAUTION:

1. If the vehicle has collided or overturned, replace the entire belt
assembly, regardless of nature of accident.

2. If the condition of any component of a seat belt is questionable,
do not repair seat belt, but replace it as a belt assembly.

3. If webbing is cut, frayed, or damaged, replace belt assembly.

4. Do not spill drinks, oil, ete. on inner lap belt buckle.
Never oil tongue and buckle.

5. Use a NISSAN genuine seat belt assembly.

Anchor bolt:

AMAQOS8

MA-23
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SERVICE DATA AND SPECIFICATIONS (SDS)

Engine Maintenance

INSPECTION AND ADJUSTMENT Spark plug
Drive beilt deflection Standard type ZFRSE-11
Unit: mm {in) Hot type ZFR4E-11
Used belt deflection Cold type ZFR6E-11
Deflection of
Limit Deflection after new belt Plug gap 1.0 - 1.1 mm (0.039 - 0.043 in)
adjustment
10-12 8-10
Generator 17(0:67) (.39 -C.47) | (0.31 - 0.39)
Air conditioner 10 - 12 8-10
cCompressor 16 (0.63) (0.39 - 0.47) (0.31 - 0.39)
Paower steering 16 (0.59) g-M 7-9

oil pump

{0.35 - 0.43) (0.28 - 0.35)

Applied pushing
force

98 N {10 kg, 22 Ib)

Chassis and Body Maintenance

INSPECTION AND ADJUSTMENT
Wheel balance

Maxirmum aflowable
unbalance

Dynamic

(At rim flange) 1C (0.35) (one side)
g (02)

Static g (oz) 20 (0.71)

MA-24
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PRECAUTIONS

Supplemental Restraint System (SRS) “AlR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver in a frontal collisicn. The Supplemental Restraint System consists of an air bag mod-
ule {located in the center of the steering wheel), a diagnosis sensar unit, warning lamp, wiring harness, a crash
zone sensor (4WD rnodels) and spiral cable. Information necessary to service the system safely is included
in the RS section of this Service Manual.

WARNING:

® To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with vellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

Parts Requiring Angular Tightening
¢ Use an angle wrench for the final tightening of the following
engine parts:
{1) Cylinder head bolts
(2) Connecting rod cap nuts
e Do not use a torque value for final tightening.
e The torque values for these parts are for a preliminary step.
¢ Ensure thread and seat surfaces are clean and coated with
engine oil.

Liquid Gasket Application Procedure

a. Use a scraper to remove all traces of old liquid gasket

[“> from mating surfaces and grooves. Also, completely clean

— & any oil from these areas.

r- 'ngr b. Apply a continuous bead of liquid gasket to mating sur-

faces. (Use Genuine Liquid Gasket or equivalent.)

e For oil pan, be sure liquid gasket diameter is 3.5 to 4.5
mm (0.138 to 0.177 in).

Groove Bolt hole e For areas except oil pan, be sure liquid gasket diameter

is 2.0 to 3.0 mm (0.079 to 0.118 in).

O

SEM164F

c. Apply liquid gasket around the inner side of bolt holes
(unless otherwise specified).

d. Assembly should be done within 5 minutes after coating.

e. Wait at least 30 minutes before refilling engine oil and
engine coolant.

Inner side

AEMO8B0
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PREPARATION

@

Special Service Tools
The actual shapes of Kent-Moore tocls may differ from those of special service tools illustrated here.

Tool number
(Kent-Moore No.) Description
Tool name

ST0501S000
(=)
Engine stand assembly
(1) ST05011000

{ — )

Engine stand
(2) sT05012000

{ —

Base NT042

Disassembling and assembling

KV10105001
(=)
Engine attachment

NT031

KV10109250
{J26336-B)
Valve spring compressor
() Kv10109210
( — )
Compressor
(@ Kv10109220
{ — )
Adapter NTO21

Disassembling and assembling valve compo-
nents

KV109B0010 Installing valve oil seal i
« =)

Valve oil seat drift

NTQ27

KV10110300
( — )
Piston pin press stand
assembly
(1) Kv10110310
( — )
Cap
{(2) Kv10110330
¢ — )
Spacer
(3) ST13030020
( — ) &
Press stand
(8) sT13030030
{ —)
Spring
(5) KV10110340 L
(=)
Drift
(® KV10110320 5%
(=)
Center shaft NT036

Disassembling and assembling piston with
connecting rod o

EM-3 79



PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.)
Tool name

Description

EMO03470000
{J8037)
Piston ring compressor

NTO44

Installing piston assembly into cylinder bore

{J36487)
Valve oil seal remover

NTO034

Displacement valve oil seal

ST16610001
{(J23907)
Pilot bushing puller

Removing crankshaft pilot bushing

NTO45
Kv10111100 Removing oil pan
(J37228)
Seal cutter
NTO46
WS39930000 Pressing the tube of liquid gasket
=)
Tube presser
NTO52
Kv10105800 Holding the timing chain
(J25660-C)
Chain stopper
NTOTO
KV10112100 Tightening beits for bearing cap, cylinder
(BT8653-A) head, etc.
Angie wrench
NTO14

80
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PREPARATION

. . el
Commercial Service Tools ul
Tool name Description
A
A
Spark piug wrench “ Removing and installing spark plug
@ g
16 mm %
(0.63 in)
LG
NTO47 A
Pulley holder Holding camshaft pulley while tightening or
loosening camshaft bolt EG
2
NTO035 FE
Valve seat cutter set Finishing valve seat dimensions
G
AT
NTO48
Piston ring expander Removing and installing piston ring AT
i
NTO30
Valve guide drift Removing and installing valve guide PD
Diameter mm {in)
ab =6
Intake Exhaust I
M a 105 (0.413) | 1.5 (¢.453)
NTO1S b 6.6 (0.260) | 7.6 (0.209) B
Valve guide reamer Reaming valve guide @ or hole for oversize
valve guide (@) )
Intake:
d, = 7.0 mm (0.276 in) dia, &
d, = 11.2 mm (0.441 in) dia. @
Exhaust:
d, = 8.0 mm (0.315 in) dia. S
NTO16 d, = 12.2 mm (0.480C in) dia. =
ET
i
EL
DX

EM-5 81
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OUTER COMPONENT PARTS

SEC. 120+140+147+150+163» 1642100022022 14230231
() 1st: 8-11(0.9-1.1,6.5-8.0)

2.8-38 EGR temperature senscr
. [ 2nd: 18-22(1.8-22,13-16
(20'30 0.39, Chak { ) [O]15- 25 (1.5-25,11-18)
6.0 - 33.9} //

Throttle body P

Fuel tube*
1st: 9.3-10.8
(0.95-1.1,
6.9 -8.0)

2nd: 21-26
(21-27,
15 - 20)

[O)a21-26
(2.1-27,15- 20}

Manifold stay
—l/_\

a D( & - OA { - QTighten in numerical order
:’\\_ . ‘ A g
\\ N 14-22) /S ﬁéﬂ(—@fg

s a6

i i
T

o il i
{‘/TM 7

2\

@
Oil level gauge

o e NG
i / / Gl > [ 20-24(2.0-24,14-17)

.
A
\‘
s

Qil filter
bracket

!"5“"' % <\ i . & ' A - f)
ey W) e
L/ S : % 055 ) (0.4 - 0.5,
! 5 Thermostat G ) 7 35 - 43)
Water inlet '? )/
O16-21 @‘;\‘ P M\‘\ @
(16-21,12-15) ! A

/ o @y B
[®le3-83 - ( W

! S

{0.64 - 0.85, 55.6 - 73.8) ; 7 .
2 N, .0-2.4,
1s-21 I [ N 4o Cover
(1.6-21,12-15) L \ Front heated oxygen sensor
! h 40 - 50 (4.1 - 5.1, 30 - 37)
Water pump pulley I \ \ H g
S Water pump \ \\
Crank pulley
63-8.3 T Generator | AN Exhaust
manifoled

{0.64 - 0.85, 55.6 - 73.8)

. [Uj 44 - 49 \ _ .
1621 23 (4.5-6.0,33 - 43) High-tension cable
- . f—- A m | \
(1.6-2.1, AER: ok ‘ \\
12 - 15)W 2 \
) N,
Cad ° % Distributor

Generator

bracket \
[0 45-60 ©

(4.6 - 6.1, 33 - 44)

6@\@9.3-12.7

(0.95-1.3,825-112.8)

: N-m (kg-m, in-Ib)

Crank pulley damper

sy

[(16-21{1.6-2.1,12-15) [@l10-12(1.0-1.2,87- 108) (3 N-m (kg-m, ft-Ib)
: Apply liquid gasket.
*For sub-fuel tube: [ 142- 152 (1a.5-15.5,105 - 12) : Lubricate with

[ 1st: 3.1-42(032-043,27.8.37.3) new engine ol.

2nd: 6.3-8.3(0.64 - 0.85, 55.6 - 73.8)

AEM254
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COMPRESSION PRESSURE

Measurement of Compression Pressure

1. Warm up engine.
2, Turn ignition switch OFF, MG
3. Release fuel pressure.
Refer to EC section (“Fuel Pressure Release”, “BASIC SER-
VICE PROCEDURE").
4. Remove all spark plugs.
5. Disconnect distributor center cable.

Compression tester 6. Attach a compression tester to No. 1 cylinder. e
7. Depress accelerator pedal fuily to keep throtile valve wide
open.
8. Crank engine and record highest gauge indication. FE
9. Repeat the measurement on each cylinder.
e Always use a fully-charged battery to obtain specified &
engine speed. e
Compression pressure:
kPa {(kgfcm?, psi)rpm
Standard T
SEM1135 1,324 (13.5, 192)/300
Minimum
981 (10, 142)/300 i
Difference limit between cylinders
98 (1.0, 14)/300 .
10. If compression in one or more cylinders is low: i
Pour a small amount of engine oil into cylinders through spark
plug holes. .
b. Retest compression. P

e If adding oil helps compression, piston rings may be worn
or damaged. If so, replace piston rings after checking pis-
ton. i

e If pressure stays low, a valve may be sticking or seating
improperly. Inspect and repair valve and valve seat. (Refer
to SDS.) If valve or valve seat is damaged excessively, "~
replace them.

e If compression stays low in two cylinders that are next to
each other: :

a. The cylinder head gasket may be leaking, or

b. Both cylinders may have valve component damage.
Inspect and repair as necessary. ol

(55
=
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OIL PAN

Loosen bolts in numerical order.

Front AEM238

AEM299

AEM300

Cut here.

E%jj@ 7 mm {0.28 in)

Liguid gasket ! ‘y

§ o »
r""l )

Groove Bolt hole

SEMOQ15E

Removal

1. Raise vehicle and support it with safety stands.

2. Drain engine oil,

3. Remove front stabilizer bar securing bolts and nuts from side
member.

4. Lift engine.

5. Remove cil pan bolts.

6. Remove oil pan.

a. Insert Tool between cylinder biock and il pan.

e Be careful not to damage aluminum mating surface.

e Do not insert screwdriver, or il pan flange will be dam-
aged.

b. Slide Tool by tapping on the side of the Tool with a hammer.

7. Puil out oil pan from front side.

Installation

1. Use a scraper to remove old liquid gasket from mating surface
of oil pan.

¢ Also remove traces of liquid gasket from mating surface
of cylinder block.

2. Apply a continuous bead of liquid gasket to mating surface of
oil pan.

¢ Use Genuine Liquid Gasket or equivalent.

s  Apply to groove on mating surface.

e Allow 7 mm (0.28 in) clearance around boit hole.

EM-8



OIL PAN
Installation (Cont’d)

el
e Be sure liquid gasket diameter is 3.5 to 4.5 mm (0.138 to "
0.177 in).

e Attaching should be done within 5 minutes after coating.

R

3. Install il pan. EG
o Tighten oil pan bolts in numerical order.

[@: 6.3 - 8.3 N-m (0.64 - 0.85 kg-m, 55.6 - 73.8 in-lb) e

e  Wait at least 30 minutes before refilling engine oil. o
4. Install parts in reverse order of removal.

® ® ®

Tighten in numerical order
Front AEM259)

EM-9 g5
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TIMING CHAIN

SEC. 120+130+135

Crankshaft sprocket

P C 137 - 157

(14 - 16,101 - 116)

Chain tensioner-

Front cover

Front oil seal-g

Crankshaft pulley

:N-m (kg-m, in-b)

H tN-m {kg-m, ft-ib)

+ Apply liquid gasket. i

E : Lubricate with L Crankshaft Crankshaft

Qil thrower

new engine oil. P 142-152(14.5- 155,105 - 112) sprocket AEMZ05

CAUTION:

® After removing timing chain, do not turn crankshaft and
camshaft separately, or valves will strike piston heads.

e  When installing rocker arms, camshafts, chain tensioner,
oil seals, or other sliding parts, lubricate contacting sur-
faces with new engine oil.

® Apply new engine oil to bolt threads and seat surfaces
when installing cylinder head, camshaft sprockets, crank-
shaft pulley, and camshaft brackets.

Removal

Disconnect battery terminal.

Drain coolant from radiator.

Remove radiator shroud and cooling fan.
Remove the following belis.

Power steering drive belt

Compressor drive belt

Generator drive belt

see

EM-10



TIMING CHAIN

Removal (Cont’d)

5. Remove all spark plugs. el
8. Set No. 1 piston at TDC on its compression stroke.

Front

N

AEM261
7. Remove the following parts. b
¢ Power steering pump, idler pulley and power steering pump
brackets
o Compressor idler pulley FE
& Crankshaft pulley with a suitable puller
e  Qil pump with pump drive spindle -
e Rocker cover Gl
BT
SEM200C
8. Remove oil pan. (Refer to OIL PAN, EM-9.) Al
9. Remove front cover.
® Inspect for oil leakage at front oil seal. Replace seal if oil leak -
is present. i
SEM202C
B
10. Remove the foilowing parts. i

e For retiming during cylinder head removalfinstallation,
apply paint mark to timing chain at mating mark of cam- BE
shaft sprocket.

e Chain tensioner
Tt e Chain guides gl
& ¢ Timing chain and camshaft sprocket
¢ Oil thrower, oil pump drive gear and crankshaft sprocket
Crack Inspection
\ e Check for cracks and excessive wear at roller links. _
Replace chain if necessary. BT

ElE
SL
D28

Wear

SEMZ04C
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TIMING CHAIN

Installation

1. install crankshaft sprocket, oil pump drive gear and oil thrower.
e Make sure that mating marks on crankshaft sprocket face
front of engine.

Crankshaft
Crankshaft sprocket
Oil pump drive gear
Oil thrower @

Front .
S ¥ sEMz0sC

2. Install camshaft sprocket.

3. Confirm that No. 1 piston is set at TDC on its compression
stroke.

4. Install timing chain.

e Set timing chain by aligning paint marks with mating

marks of crankshaft sprocket and camshaft sprocket.

on chain
® : Punchmark

AEM302

5. Tighten camshaft sprocket bolt.
6. Install chain guide and chain tensioner.

SEM207C

7. Use a scraper to remove old liquid gasket from mating surface
of front cover.

e Also remove traces of liquid gasket from mating surface
of cylinder block.

MEM194A
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TIMING CHAIN
Installation (Cont’d)

8. Apply a continuous bead of liquid gasket to front cover.

¢ Use Genuine Liquid Gasket or equivalent.
e Be sure to install new front oil seal in the right direction. MA
Refer to EM-14. o

9. Apply lithium grease to sealing lip of crankshaft oil seal. “

(&l

10. Install front cover. EG
* Be careful not to damage cylinder head gasket.
e Be careful not to damage front oil seal when installing FE
front cover. =
11. Install new rubber plug. (Refer to “Installation”, CYLINDER
HEAD, EM-27.) 1
12. Instali oil pan. (Refer to OIL PAN, EM-9.} -
BT
SEM453C
13. install oil pump and distributor driving spindle with new gasket AT
in front cover.
a. Assemble oil pump and driving spindle, aligning punchmarkon __,
driving spindle with oil hole. TF
Punchmark
PO
0il hole
SEMB395E

b. Make sure that driving spindle is set as shown in figure.

|l

SEM136C

14. Install distribuicr,
<: :(_}: 15. Make sure that No. 1 piston is set at TDC and that distributor
rotor is set at No. 1 cylinder spark position. A

Front

AEM261
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OIL SEAL REPLACEMENT

{J36467)

SEM396E

Valve ©,
oll seal

Valve

15.6 - 16.2
{0.614 - 0.638)

spring seat

Unit: mm (in)

1.0 (0.039)

SEM397E

EM258

Engine
inside @

Engine

Qil seal Iip\

outside

Dust seal lip

SEM715A

Valve Qil Seal

1. Remove rocker cover.

2. Remove rocker shaft assembly. (Refer to “Disassembly”,
CYLINDER HEAD, EM-19.)

3. Remove valve spring and vaive oil seal with Tool or suitable

tool.
e Piston concerned should be set at TDC to prevent valve
from falling.

4. Apply engine oil to new valve oil seal and install it with Tool.
e Before installing valve cil seal, install valve spring seat.

Front Oil Seal

1. Remove radiator shroud and crankshaft pulley.
2. Remove front oil seal.

¢ Be careful not to scratch front cover.

w

Apply engine oil to new oil seal and install it using suitable tool.
Install new oil seal in the direction shown.

EM-14



OIL SEAL REPLACEMENT

. o
Rear Qil Seal &l
1. Remove flywheel or drive plate.
2. Remove rear oil seal retainer. A
3. Remove rear oil seal from retainer.
o Be careful not to scratch rear oil seal retainer.

LG

SEMBB5A

(&)

4. Apply engine oil to new oil seal and install it using suitable tool. E
F’ e [nstall new oil seal in the direction shown.
F
|

i
[l

Engine ) Engine
inside <j

outside
Oil seal Iip-—\ >/Dust seal lip .
l% BT
b/

©
©

SEM715A
EV
T
-—Suitable tcol Pf@)
SEMBI7A
. . =l
5. Install rear oil seal retainer. o
a. Before installing rear oil seal retainer, remove all traces of lig-
uid gasket from mating surface using a scraper. Ba
- - N C)in)
e Also remove traces of liquid gasket from mating surface
of cylinder biock.
ST
SEMBSEGA
b. Apply a continuous bead of liquid gasket to mating surface of B
Diameter of rear oil seal retainer.
';q;idsggsket ¢ Use Genuine Liquid Gasket or equivalent. A
00T s Apply around inner side of bolt holes.
0.118 in)
EL
[

AEM303
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CYLINDER HEAD

SEC. 111.130

..1 Refer to step 8 in
“‘Installation™

. of CYLINDER HEAD .

Valve rocker cover —

Rocker cover gasket @-—

Valve rocker
and shaft
assembly
[ 37-41Nm

(3.8 - 4.2 kg-m, 27 - 20 fi-1b)

Valve and spring

Spring
retainer w @
a%

Valve —

cotter Exhaust

'

Valve guide )%

Valve seat —

D,
0 o
B

4]
W
@ﬁ, &&@ &
e
'ﬁ*‘@
m//

@

@i“"?o
A
(
S

XI—
X\ Y7 5?:((\
.r“(! {
SR
A
J

5 \
N * \
A g Cylinder head

- A
R, | g
= =) Q 2 Cylinger head
. o% gasket 8

5 (=) Head bolt

ﬂ[q Refer to step 2 in “Installation”
of CYLINDER HEAD .

?@

o
(é;.
¢

i Apply liquid gasket,
[‘j . Lubricate with new engine ail

SEMS52EA
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CYLINDER HEAD

OK

il Rocker arm with
hydraulic valve

SEM87BBA]

SEM8E8BA

-570° 5°10°15° 20°
Red painted

SEM216C|

o

CAUTION:

When installing rocker arms, camshaft and oil seal, lubri-
cate contacting surfaces with new engine oil.

e When tightening cylinder head bolts and rocker shaft
bolts, lubricate bolt threads and seat surfaces with new
engine oil.

e Hydraulic valve lifters are installed in each rocker arm. If
hydraulic valve lifter is kept on its side, even when
installed in rocker arm, there is a risk of air entering it.
When rocker arms are removed, stand them straight up or
soak them in new engine oil.

¢ Do not disassemble hydraulic valve lifter.

e Attach tags to valve lifters so as not to mix them up.

Removal

1. Release fuel pressure. Refer to EC section (“Fuel Pressure
Release”, “BASIC SERVICE PROCEDURE”).

2. Drain cootant from radiator and drain plug of block.

3. Remove the following parts.

e Power steering drive belt

® Power steering pump, idler pulley and power steering brackets

e Vacuum hoses of swirl control valve and pressure control sole-
noid valve

® Accelerator wire bracket

4. Disconnect EGR tube from exhaust manifold.

5. Remove bolts which hold intake manifold collector to intake
manifold.

6. Remove bolts which hold intake manifold to cylinder head
while raising collector upwards.

7. Remove rocker cover.

e When removing rocker cover, do not hit rocker cover
against rocker arm.

8. Set No. 1 piston at TDC on its compression stroke.

EM-17

uuuuu

€3
[

T

,\
)]

ST

EL

(B

93



94

CYLINDER HEAD

AEM261

J WA=l 0108800
5y W (J25660-C)
i SEMB398E

SEM210B

SEM21CE

Removal (Cont’d)

9.
.

11.

Make sure No. 1 cylinder is at TDC by looking at the distribu-
tor rotor position.

Loosen camshaft sprocket bolt.
Support timing chain by using Tool as shown in figure.

. Remove camshaft sprocket.

For retiming during installation, apply paint marks te tim-
ing chain at mating marks of crankshaft sprocket and
camshaft sprocket.

Remove front timing cover to cylinder head bolts.

. Remove cylinder head.

Loosen in numerical order.

A warped or cracked cylinder head could resuit from
removing in incorrect order.

Loosen cylinder head bolts in two or three steps.

EM-18



CYLINDER HEAD

Disassembly &
1. Remove rocker shaft assembly.
@ ® @ a. When loosening bolts, evenly loosen as shown in figure at 7z
& © 0 “He) left.
b. Bolts should he loosened in two or three steps.
2. Remove camshaft.
0 o 5 5 o) ] (B;;?;ft;er:r?:ig%ﬁ?nrnsihaﬂ, measure camshaft end play.
® @ ® ©® @ P ' 15
AEM304
3. Remove valve components with Tool. EE
4. Remove valve oil seals. (Refer to OlL SEAL REPLACEMENT,
EM-14.)
FE
Gl
BT
Inspection AT
CYLINDER HEAD DISTORTION -
e C(Clean surface of cylinder head. i
e Use a reliable straightedge and feeler gauge to check the flat-
ness of cylinder head surface. o0
e Check along six positions shown in figure. me
_ Head surface flatness:
{ ) Standard Es
r-— -' 2, Less than 0.03 mm (0.0012 in) ke
- Limit
Ll 0.1 mm (0.004 in)
If beyond the specified limit, replace or resurface. e

Resurfacing limit:
The limit for cylinder head resurfacing is determined hy the
cylinder block resurfacing.
Amount of cylinder head resurfacing is “A”
Amount of cylinder block resurfacing is “B” o7
The maximum limit is as follows: =
A + B = 0.2 mm (0.008 in)
After resurfacing cylinder head, check that camshaft rotates freely
by hand. If resistance is felt, cylinder head must be replaced.
Nominal cylinder head height:
98.8 - 99.0 mm (3.890 - 3.898 in)

BT
CAMSHAFT VISUAL CHECK
Check camshaft for scratches, seizure and wear. o
EL
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CYLINDER HEAD

SEM549A

Inspection (Cont’d)
CAMSHAFT RUNOUT

1. Measure camshaft runout at the center journal.
Runout (Total indicator reading):
0 - 0.02 mm (O - 0.0008 in)
2. If it exceeds the limit, replace camshatft.

CAMSHAFT CAM HEIGHT

1. Measure camshaft cam height.
Standard cam height:
44.43 - 44.58 mm (1.7492 - 1.7551 in)
Cam height wear limit:
0.2 mm (0.008 in)
2. If wear is beyond the limit, replace camshaft.

CAMSHAFT JOURNAL CLEARANCE

1. Install camshaft bracket and rocker shaft and tighten bolts to
the specified torque.
2. Measure inner diameter of camshaft bearing.
Standard inner diameter:
33.000 - 33.025 mm (1.2992 - 1.3002 in)

3. Measure outer diameter of camshaft journal.
Standard outer diameter:
32.935 - 32.955 mm (1.2967 - 1.2974 in)
4. f clearance exceeds the limit, replace camshaft and/or cylin-
der head.
Camshaft journal clearance;
Standard
0.045 - 0.090 mm (0.0018 - 0.0035 in}
Limit
0.12 mm (0.0047 in)

CAMSHAFT END PLAY

1. Install camshatft in cylinder head.
2. Measure camshaft end play.
Camshaft end play:
Standard
0.07 - 0.15 mm (0.0028 - 0.0059 in)
Limit
0.2 mm {0.008 in)
3. If end play exceeds the limit, replace camshaft and remeasure
camshaft end play.
e If end play still exceeds the limit after replacing camshaft,
replace cylinder head.
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CYLINDER HEAD
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SEM451C

SEM449C

Inspection (Cont’d)
CAMSHAFT SPROCKET RUNOUT

1. Install sprocket on camshaft.
2. Measure camshaft sprocket runout.
Runout (Total indicator reading):
Limit 0.12 mm (0.0047 in)
3. It it exceeds the limit, replace camshaft sprocket.

VALVE GUIDE CLEARANCE

1. Measure valve deflection as shown in illustration. (Valve and
valve guide wear the most in this direction.)
Valve deflection limit (Dial gauge reading):
0.15 mm (0.0059 in)

2. If it exceeds the limit, check valve to valve guide clearance.
a. Measure valve stem diameter and valve guide inner diameter.
b. Check that clearance is within specification.
Valve to valve guide clearance = valve guide inner
diameter — valve stem diameter:
Standard
Intake
0.020 - 0.053 mmn (0.0008 - 0.0021 in)
Exhaust
0.040 - 0.070 mm (0.0016 - 0.0028 in)
Limit 0.1 mm (0.004 in)
c. Ifit exceeds the limit, replace valve and remeasure clearance.
s [f clearance still exceeds the limit aiter replacing valve, replace
the valve guide.

EM-21
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CYLINDER HEAD

SEMOO0BA

SEM223C

SEM225C

Inspection (Cont’d)
VALVE GUIDE REPLACEMENT

1. To remove valve guide, heat cylinder head to 150 to 160°C
(302 to 320°F).

2. Drive out valve guide using a hammer and suitable tool or a
press [under a 20 kN (2 ton, 2.2 US ton, 2.0 Imp ton) pressure].

3. Ream cylinder head valve guide hole.
Valve guide hole diameter
(for service parts):
intake
11.175 - 11.196 mm (0.4400 - 0.4408 in)
Exhaust
12.175 - 12.196 mm (0.4793 - 0.4802 in)

4. Heat cylinder head to 150 to 160°C (302 to 320°F) and press
service valve guide onto cyiinder head.
Projection “L’’:
14.9 - 15.1 mm (0.587 - 0.594 in)
5. Ream valve guide.
Finished size:
intake
7.000 - 7.018 mm {0.2756 - 0.2763 in)
Exhaust
8.000 - 8.018 mm ({0.3150 - 0.3157 in)

VALVE SEATS

Check valve seats for pitting at contact surface. Resurface or

replace if excessively worn.

e Before repairing valve seats, check valve and valve guide
for wear. If they have worn, replace them. Then correct
valve seat.

e Use both hands to cut uniformly.

EM-22



CYLINDER HEAD
Inspection (Cont’d)
REPLACING VALVE SEAT FOR SERVICE PARTS al

1. Bore out old seat until it collapses. Set machine depth stop so
that boring cannot contact bottom face of seat recess in cylin-
der head.

2. Ream cylinder head recess.

Reaming bore for service valve seat

Oversize [0.5 mm (0.020 in)]:
Intake 36.500 - 36.516 mm (1.4370 - 1.4376 in)
Exhaust 42.500 - 42.516 mm (1.6732 - 1.6739 in)

|
Recess diameter

HE

Use the valve guide center for reaming to ensure valve seat L&
semrosal  Will have the correct fit.
3. Heat cylinder head to 150 to 160°C (302 to 320°F). 20
4. Press fit valve seat until it seats on the bottom.
2
T
7 SEMO08A
5. Cut or grind valve seat using suitable tool of the specified :l
dimensions. Refer to SDS, EM-43.
6. After cutting, lap valve seat with abrasive compound. »
7. Check valve seating condition. I'7

Seat face angle “«’’:
4 45 deg. -
Contacting width “W”’: 5
o Intake
1.6 - 1.7 mm (0.063 - 0.067 in) .
Exhaust it
1.7 - 2.1 mm (0.067 - 0.083 in)
SEMB92B
VALVE DIMENSIONS
Check dimensions of each valve. Refer to SDS, EM-44.
When valve head has been worn down to 0.5 mm (0.020 in) in g
margin thickness, replace valve.
Grinding allowance for valve stem tip is 0.2 mm (0.008 in) or
less. i
R
1 | RS
- — L
SEM188A
o
a=
A&
SL

1B
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CYLINDER HEAD

—— rﬁ S (Qut-of-square}

SEM288A,

EM113

&9 semzasc

SEM234C

Inspection (Cont’d)
VALVE SPRING

Squareness

1.

2.

Measure dimension “S".
Out-of-square “S":
Outer
intake Less than 2.5 mm (0.098 in)
Exhaust Less than 2.3 mm (0.091 in)
inner
Intake Less than 2.3 mm (0.091 in)
Exhaust Less than 2.1 mm (0.083 in)
If it exceeds the limit, replace spring.

Pressure
Check valve spring pressure at specified spring height.

Pressure: N (kg, Ib) at height mm (in)
Standard
Outer
Intake 604.1 (61.6, 135.8) at 37.6 (1.480)
Exhaust 640.4 (65.3, 144.0) at 34.1 (1.343)
inner
Intake 284.4 (29.0, 63.9) at 32.6 (1.283)
Exhaust 328.5 (33.5, 73.9) at 29.1 {1.146)
Limit
Outer
Intake 567.8 (57.9, 127.7) at 37.6 (1.480)
Exhaust 620.8 (63.3, 139.6) at 34.1 (1.343)
inner
Intake 266.8 (27.2, 60.0) at 32.6 (1.283)
Exhaust 318.7 (32.5, 71.7) at 29.1 (1.146)

If it exceeds the limit, replace spring.

ROCKER SHAFT AND ROCKER ARM

1.

Check rocker shafts for scratches, seizure and wear.

2. Check outer diameter of rocker shaft.

Diameter:
21.979 - 22.000 mm (0.8653 - 0.8661 in)

Check inner diameter of rocker arm.
Diameter:
22.012 - 22.029 mm (0.8666 - 0.8673 in)
Rocker arm to shaft clearance:
0.012 - 0.050 mm {0.0005 - 0.0020 in)
Keep rocker arm with hydraulic valve lifter standing to
prevent air from entering hydraulic valve lifter when
checking.
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CYLINDER HEAD

— Assembly Gl
1. Install valve component parts.
Wide pitch ®» Always use new valve oil seal. Refer to OIL SEAL [
REPLACEMENT.
‘ » Before installing valve oil seal, install inner valve spring
—i seat. ]
Marrow pitch e Install outer valve spring (uneven pitch type) with its nar-
- row pitch side toward cylinder head side.
by e After installing valve component parts, use plastic ham- 12
Gylinder head side mer to lightly tap valve stem tip to assure a proper fit.
SEMB38B
2. Install camshaft, placing knock pin towards front of engine and e
Knock pin in the top position.
/ e Apply engine oil to camshaft when mounting onto cyiinder EE
@ head. .
)
SEM236C
3. Install camshaft brackets. AT
Front mark e Front mark is punched on the camshaft brackets.
TF
PO
Front % [Ea)
SEM273C
<:| Cront 4. Install rocker shaft with rocker arms. Ak
ron
Intake ﬁf‘
Punch- .n , -
k [ %
mar ; —n “ —“ -.
8T
8] o
Exhaust RS
SEM399E]
29 e Install retainer with cutout facing direction shown in figure at el
Cutout S \5" left.
N I
Intzke £ R
EL
B
Front
SEMZ274C,
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CYLINDER HEAD

@ & O & 6
(© [¥] @) o 0O
@ 6 0 © 0o
® @ @ ® ®
<: Frent AEM105

® Timing indicator { | |

_50-; 0° 5°10° 15° 20°
Red painted /

AEMZ261

Place
upside

Knock pin

©

SEM4420

[a)= B ei0

I TN

AEM106

Assembly (Cont’d)

5. Tighten bolts as shown in figure at left.

Installation

1.

a.

b.

cooTwe

Set No. 1 piston at TDC on its compression stroke as follows:
Align mark on crankshaft pulley with “0*" position and confirm
that distributor rotor head is set as shown in figure.

Confirm that knock pin on camshatft is set at the {op.

Install cylinder head with new gasket and tighten cylinder head
bolts in numerical order.

Do not rotate crankshaft and camshaft separately, or
valves will hit piston heads.

Tightening procedure

Tighten all bolts to 29 N-m (3.0 kg-m, 22 fi-lb).

Tighten all bolts to 78 N-m (8.0 kg-m, 58 ft-Ib).

Loosen all bolts completely.

Tighten all bolts to 29 N-m (3.0 kg-m, 22 ft-Ib).

Turn all bolts 80*; degrees clockwise with an angle
wrench. If an angle wrench is not available, tighten all
bolts to 74 to 83 N-m (7.5 to 8.5 kg-m, 54 to 61 ft-Ib).
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CYLINDER HEAD

Silver

SEM207C

3 mm {0.12 in} diameter
(liquid gasket) SEM931B

-

Good

SEMB233BA|

Installation (Cont’d)
3. Set chain on camshaft sprocket by aligning each mating mark.

Then install camshaft sprocket to camshatft.

4. Tighten camshaft sprocket bolt.

se o

Install rubber plugs as follows:
Apply liquid gasket to rubber plugs.
Rubber plugs should be replaced with new ones.

Rubber plugs should be installed within 5 minutes of
applying liquid gasket.

Install rubber plugs, then move them with your fingers to uni-
formly spread the gasket on cylinder head surface.

Rubber plugs should be installed flush with the surface.
Do not start the engine for 30 minutes after installing
rocker cover.

Wipe away excessive liquid gasket from cylinder head top
surface.

EM-27
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CYLINDER HEAD

«— Rogker arm

SEM275C

SEMb546C
Q
oo I°
®
®
@
SEMB47C

Installation (Cont’d)

6.

d.
.
b

o

Check hydraulic valve lifter.

Push hydraulic valve lifter forcefully with your finger.

Be sure to check it with rocker arm in its free position.

If valve lifter moves more than 1 mm (0.04 in), air may be
inside of it.

Bleed air off by running engine at 1,000 rpm under no load for
about 20 minutes.
If hydraulic valve lifters are still noisy, replace them and bleed
air off again in the same manner as in step ¢.

Install rocker cover.

Be sure to avoid interference between rocker cover and
rocker arm.

Tighten bolts as follows:

Tighten two bolts to 3 N'm (0.3 kg-m, 26 in-lb) temporarily in
order shown in figure.

Then tighten bolts to 7 to 11 N-m (0.7 to 1.1 kg-m, 61 1o 95
in-1b) in order shown in figure.
Install any parts removed,
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ENGINE REMOVAL

SEC. 112
M/T medel only

| /. | N

(@ 41 - 52 (4.2 - 5.3, 30 - 38) [O)a1 - 52 (42 - 5.3, 30 - 38)
e

[0 31 - 42 (a.l - 4.3, 23 - 31) Plat - 42 (3/.2 - 43,23 - 31)

; \ | &

[O)31 - 42 (3.2 - 4.3, 23 - 31) TF
é/‘/' S PD
@ Py

AT model: !
[@a1 - 52 (4.2 - 5.3, 30 - 38)

T

o
[M31-42 (3.2 - 43,23 - 31)

FIA
M/T model:
[Mes - 87 (6.9 - 8.9, 50 - 64) -

iy
j

g
28

[ 41 - 52 (4.2 - 5.3, 30 - 38) ‘,é i o
[ 41 - 52 (4.2 - 5.3, 30 - 38)ja el

MEM185A

EM-29 105
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ENGINE REMOVAL

WARNING:

Position vehicle on a flat and solid surface.

Place chocks at front and back of rear wheels.

Do not remove engine until exhaust system has com-
pletely cooled off.

Otherwise, you may burn yourself and/or fire may break
out in fuel line.

Before disconnecting fuel hose, release fuel pressure.
Refer to EC section (“Fuel Pressure Release”, “BASIC
SERVICE PROCEDURE”).

Be sure to hoist engine and transmission in a safe man-
ner.

For engines not equipped with engine slingers, attach
proper slingers and bolts described in PARTS CATALOG.

CAUTION:

When lifting engine, be sure to clear surrounding parts.
Take special care near accelerator wire casing, brake lines
and brake master cylinder.

In hoisting the engine, aiways use engine slingers in a
safe manner.

Before separating engine and transmission, remove the
crankshaft position sensor (OBD) from the assembly.
Always take extra care not to damage edge of crankshaft
position sensor (OBD) or ring gear teeth.

Removal

1.

EON & ok D

L e
- O

Drain coolant from engine block and radiator. Refer to MA
section (“Changing Engine Coolant”, “ENGINE MAINTE-
NANCE™).

Release fuel pressure. Refer to EC section (“Fuel Pressure
Release”, “BASIC SERVICE PROCEDURE™}.

Remove negative battery cable.

Remove hood. Refer to BT section.

Remove power steering drive belt, generator drive belt and
A/C compressor drive beit

Remove radiator. Refer to LC section (“Radiator”, “ENGINE
COOLING SYSTEM”).

Remove exhaust manifold heat shield.

Disconnect exhaust system from exhaust manifold.
Discharge refrigerant. Refer to HA section (“R-134a Service
Procedure”, “SERVICE PROCEDURES™).

Disconnect refrigerant lines. Refer to HA section (“Refrigerant
Lines”, “SERVICE PROCEDURES").

. Disconnect accelerator wire, vacuum hoses, electrical

connectors, heater hoses and vacuum booster hose.
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ENGINE REMOVAL
Removal (Cont’d)

12. Remove four power steering pump bolts. &l
13. Disconnect A/T dipstick tube and A/T throttle wire. (A/T mod-
els only) -
14. Remove transmission Refer to MT or AT section (“Removal”, &%
“REMOVAL AND INSTALLATION").
15. Remove LH and RH engine mounts.
RH engine mounting LE@
AEM28B2
1=
GL
AT
LH engine
mounting
16. Remove engine. Al
TE
FD
8,
Engine lift —
R
o)
AEM284 -
=]
Installation
U A
¢ Install in reverse order of removal. LS
EL
(D
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CYLINDER BLOCK

SEC. 110+120+135+1504210

Qil filter

Thenmostat Qil filter bracket

Gylinder block
Rear cil seal retainer

Rear oif seal 8

y M3

(0.64 - 0.85,
55.6 - 73.8)

F1[ 142 - 152 (14.5 - 15.5, 105 - 112)

Drive plate reinforcement

Water inlat

(CIEEREE] -
(064 - D.BS,TE &
55.6 - 73.8) ﬁ
(316 - 21
(16-2.1, :
12- 15/% (b
®l63-83
(0.64 - 0.85, /v
55.6 - 73.8) 9
Water pump =
16 - 21 - 3
M(1.6-2.1, }ﬁ
12-15)
Front cover

M& bolt: (@] 6.3 - 8.3 :
{0.64 - 0.85, Front oll seal 39
55.6 - 73.8) ! -

M3 bolt: [T] 16 - 21
(1.6 - 2.1, 12 - 15) M ﬁ
16 - 21

(16 - 21, 12 - 15)

_© 6.3 - 8.3

Piston rings — {0.64 - 0.85, 55.6 - 73.8)
<
Piston
Piston pin ] Y
k e ?

Snap ring Q —%
Connecting rod A

Rear plate (A/T)

Main bearing

Dust cover (A/T}

—
B[P 142 - 152
Connecting rod | {14.5 - 15.5,
bearing i 105 - 112}
Fiywheel

EH Tighten in two stages: ﬁ
ist 14 - 16 (1.4 - 1.6, 10 - 12)
2nd 60%§ deg.

Main bearing cap & " T
F1 46 - 52 (4.7 - 5.3, 34 - 38) D/ »—</>\/
~ 7z

Rear plate

g\@ 6.3 - 83 ™M

{0.64 - 0.85, 55.6 - 73.8)

 Lubricate with new engine oil. il pan

. Apply liquid gasket. %
Drain plug

* Nem (kg-m, in-lb}
[O] 29 - 39 (3.0 - 4.0, 22 - 29)

CL kv

P Nem (kg-m, ft-lb)

AEM256
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CYLINDER BLOCK

&l

CAUTION:
e When installing sliding parts (bearings, pistons, etc.),
lubricate contacting surfaces with new engine oil. M

e Place removed parts such as bearings and bearing caps
in their proper order and direction,

e When installing connecting rod nuts and main bearing cap
bolts, apply new engine oil to threads and seating sur-
faces.

e Do not allow any magnetic materials to contact the ring
gear teeth of flywheel or drive plate.

Disassembly

PISTON AND CRANKSHAFT

Place engine on a work stand.
Drain coolant and oil.

Remgve cil pan.

Remove timing chain.
Remove water pump.

Remove cylinder head. .
Remove pistons with connecting rod. WY

Noorawh =

SEM744

8. Remove bearing caps and crankshatt.

e Before removing bearing caps, measure crankshaft end
play. Refer to EM-40. e

e Bolts should be loosened in two or three steps.

20

FA,
EEM118

. [=h

Inspection -
PISTON AND PISTON PIN CLEARANCE -

1. Measure inner diameter of piston pin hole “dp”. e

Standard diameter “dp”:
21.002 - 21.008 mm (0.8268 - 0.8271 in) @

AEM0O23

2. Measure cuter diameter of piston pin “Dp”.
Standard diameter “Dp”:

20.994 - 20.996 mm (0.8265 - 0.8266 In) M

3. Calculate piston pin clearance. =
dp - Dp = 0.008 - 0.012 mm (0.0003 - 0.0005 in)

If it exceeds the abave value, replace piston assembiy with pin. Bl

1D

Micrometer U

AEMO24]
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CYLINDER BLOCK

NG

Feeler
geuge

0K

g_

SEMOO3F

Inspection {Cont’d)

PISTON RING SIDE CLEARANCE
Side clearance:
Top ring 0.04 - 0.08 mm (0.0016 - 0.0031 in)
2nd ring 0.03 - 0.07 mm (0.0012 - 0.0028 In)
Oil ring 0.065 - 0.135 mm (0.0026 - 0.0053 in)
Max. limit of side clearance:
0.1 mm (0.004 in)
it out of specification, replace piston ring.
If clearance exceeds maximum limit with new ring, replace piston.

PISTON RING END GAP
End gap:
Top ring
0.28 - 0.52 mm (0.0110 - 0.0205 in)
2nd ring
0.45 - 0.69 mm {0.0177 - 0.0272 in)
(R or T Is punched on the ring.)
0.55 - 0.70 mm (0.0217 - 0.0276 in)
(N is punched on the ring.)
Oli ring
0.20 - 0.69 mm (0.0079 - 0.0272 in)
Max. limit of ring gap:
0.5 mm (0.020 in)
If out of specification, replace piston ring. If gap exceeds maximum
limit with a new ring, rebore cylinder and use oversized piston and
piston rings. Refer to SDS, EM-46.
® When replacing the piston, check cylinder block surface for
scratches or seizure. If scratches or seizure are found, hone
or replace the cylinder block.

CONNECTING ROD BEND AND TORSION
Bend:
Limit 0.15 mm (0.0059 in)
per 100 mm {3.94 in) iength
Torsion:
Limit 0.3 mm {0.012 in)
per 100 mm {3.94 in) length
If it exceeds the limit, replace connecting rod assembly.
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CYLINDER BLOCK
inspection {(Cont’d)
Measuring points CYLINDER BLOCK DISTORTION AND WEAR G

1. Clean upper face of cylinder block.
Use a reliabie straightedge and feeler gauge to check the flai- M
ness of cylinder block surface. Check along six positions
shown in figure.
Limit:
0.1 mm ¢0.004 in)
2. If out of specification, resurface it.
The limit for cylinder block resurfacing is determined by cylin-

. der head resurfacing. LG

i Amount of cylinder head resurfacing is “A”
‘\ < ’ Amount of cylinder block resurfacing is “B” ER
; = & L The maximum limit is as follows: -

NG ~ 7\)\ A + B = 0.2 mm (0.008 in)
= Nominal cylinder block height -
[ ')\ frem crankshaft center: rE
R c\ j 246.95 - 247.05 mm (9.7224 - 9.7264 in)
- ‘m g 3. if necessary, replace cylinder block. el
‘\ ”]\ ©1@ "l @ > o _‘S

SEM255CB
A PISTON-TO-BORE CLEARANCE AU
) 1. Using a bore gauge, measure cylinder bore for wear, out-of-
‘ < round and taper. e
; ? Standard inner diameter:

Refer to SDS, EM-42.
Wear limit: 0.2 mm (0.008 in) VT
Out-of-round (X - Y) standard: 0.015 mm (0.0006 in) B
4\/ ] Taper (A - B) standard: ¢.015 mm {0.0006 in) _
T If it exceeds the limit, rebore all cylinders. Replace cylinder B
! Unit: mm Gn) block if necessary.
semoaal 2. Check for scratches and seizure. if seizure is found, hone it.

120 (:4.72)

5
-3
60 (2.36)

e If cylinder block and piston are replaced, match piston

s Piston grade number grade with grade number on cylinder block upper surface.
;’f \\\ |
Front <: D \:/ x B
SEM257C
. L BT
3. Measure piston skirt diameter.
Piston diameter “A’”:
Refer to SDS, EM-46. pa
Measuring point “a” (Distance from the top): ~
Approximately 52 mm (2.05 in)
4. Check that piston-te-bore clearance is within specification. =l
| Piston-to-bore clearance “B™: o
0.020 - 0.040 mm (0.0008 - D.0016 in)
5. Determine piston oversize according to amount of cylinder 5
_ wear.
senossel | Oversize pistons are available for service. Refer to SDS,
EM-46.
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CYLINDER BLOCK

f— >
f—— O

I

T

Taper: A - B
Qut-of-round: X - Y
SEM316A

Front

SEM448C

Inspection (Cont’d)
6. Cylinder bore size is determined by adding piston-to-bore
clearance to piston diameter “A™.
Rebored size calculation:
- D=A+B-C
where,
D: Bored diameter
A: Piston diameter as measured
B: Piston-to-bore clearance
C: Honing allowance 0.02 mm (0.0008 in)
7. Install main bearing caps and tighten bolts to the specified
torque. This will prevent distortion of cylinder bores.
8. Cut cylinder bores.
¢ When any cylinder needs boring, all other cylinders must
also be bored.
¢ Do not cut too much out of cylinder bore at a time. Cut
only 0.05 mm (0.0020 in) or so at a time.
9. Hone cylinders to obtain specified piston-to-bore clearance.
Measure finished cylinder bore for cut-cf-round and taper.

® Measurement should be done after cylinder bore cools

down.
CRANKSHAFT
1. Check crankshaft main and pin journals for score, wear or
cracks.
2. With a micrometer, measure journals for taper and out-of-
round.
Qut-of-round (X - Y):
Main jeurnal Less than 0.01 mm (0.0004 in)
Crank pin Less than 0.005 mm (0.0002 in)
Taper (A — B):

Main journal Less than 0.01 mm (0.0004 in)
Crank pin Less than 0.005 mm (0.0002 in)

3. Measure crankshaft runout.
Runout (Total indicator reading):
Less than 0.10 mm {0.0039 in)

BEARING CLEARANCE

® Use Method A or Method B. Method A is preferred because it
is more accurate.
Method A (Using bore gauge and micrometer)

Main bearing

1. Set main bearings in their proper positions on cylinder block
and main bearing cap.
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CYLINDER BLOCK

Inspection (Cont’d)

2. Install main bearing cap to cylinder biock.

¢ Tighten all bolts in correct order in two or three stages.
3. Measure inner diameter “A” of each main bearing.

22

(YA

=
lop)]

4. Measure outer diameter “Dm” of each crankshaft main journal. EG
5. Calculate main bearing clearance.
Main bearing clearance = A — Dm .
Standard: =
0.020 - 0.047 mm (0.0008 - 0.0019 in)
Limit: N
0.1 mm (0.004 in) Gl

6. If it exceeds the limit, replace bearing.
7. If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing. [l

a. When grinding crankshaft journal, confirm that “L’’ dimen- A
sion in fillet roll is more than the specified limit.
“L”: 0.1 mm (0.004 in) TE
b. Refer to SDS for grinding crankshaft and available service
parts.
2)
A
SEM964
8. If crankshaft is reused, measure main bearing clearance and A
A select thickness of main bearing.
If crankshaft or cylinder block is replaced, select thickness of
A g W W pY main bearings as follows: =
O G ® @ @ a. Grade number of each cylinder block main journal is punched
<:l I I I I on the respective cylinder block. These numbers are punched .
ot B B B BB in either Arabic or Roman numerals. 2l
\ L] x o X o

<

Journal grade rumber EEM120
Crank main b. Grade number of each crankshaft main journal is punched on '
journal grade crankshaft. These numbers are punched in either Arabic or
numbar ///\ Roman numerals. H
c. Select main bearing with suitable thickness according to the ™
following example or table.
v For example: EL
No. 1Jﬂ 5 Main journal grade number: 1
- b : Crankshaft journal grade number: 2
( \ Main bearing grade number = 1 + 2 e
i T = 3 (Yellow) ’

SEM272C
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CYLINDER BLOCK

Inside micrometer—

AEMO0OZ27

AEMO0O28

Crank pin

grade number \{
—L‘::

L1t 4

SEM567B

EM142

Inspection (Cont’d)

Main bearing grade number and identification color;

Main journal grade number
0 1 2
Crankshaft 0 0 (Black) 1 (Brown) 2 (Green)
journal grade 1orl 1 (Brown) 2 (Green) 3 (Yellow)
number 2orll 2 (Green) 3 (Yellow) 4 (Blue)

Connectin_g rod bearing (Big end)

1.

2.
.
3

Install connecting rod bearing to connecting rod and cap.
Install connecting rod cap to connecting rod.

Tighten bolts to the specified torque.
Measure inner diameter “C” of each bearing.

Measure outer diameter “Dp” of each crankshaft pin journal.

Calculate connecting rod bearing clearance.
Connecting rod bearing clearance = C - Dp:
Standard
0.010 - 0.035 mm (0.0004 - 0.0014 in)
Limit

0.09 mm (0.0035 in)
If it exceeds the limit, replace bearing.
If clearance cannot be adjusted within the standard of any
bearing, grind crankshaft journal and use undersized bearing.
Refer to step 7 of “BEARING CLEARANCE — Main bearing”.

If crankshatft is replaced, select connecting rod hearing accord-
ing to the following table.

Connecting rod bearing grade number:
These numbers are punched in either Arabic or Roman numerals.

Crank pin grade number

Connecting red bearing
grade number

Y 0

1orl 1

2orll 2

Method B (Using plastigage)
CAUTION:

Do not turn crankshaft or connecting rod while plastigage
is being inserted.

When bearing clearance exceeds the specified limit,
ensure that the proper bearing has been installed. Then if
excessive bearing clearance exists, use a thicker main
bearing or undersized bearing so that the specified bear-
ing clearance is obtained.
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CYLINDER BLOCK

AEM100

Front mark

Piston grade number

Cylinder number
SEM2z620

Kv10110300

SEM215E

Punchmark side
up if present

SEM264C

Inspection (Cont’d) o
CONNECTING ROD BUSHING CLEARANCE (Small end)

1.
2. Measure outer diameter “Dp” of piston pin.
3. Calculate connecting rod bushing clearance.

FLYWHEEL/DRIVE PLATE RUNOUT EC

Measure inner diameter “C” of bushing.

A

C-Dp=
-0.015 to -0.033 mm (-0.0006 to —0.0013 in) (Stan-

dard)
If out of specification, replace connecting rod assembly and/or
piston set with pin. e

Runout (Total indicator reading):
Flywheel (M/T modei) .
Less than 0.1 mm (0.004 in) Hz

Drive plate (A/T madel)
Less than 0.1 mm (0.004 in)

!

CAUTION: Gl

Be careful not to damage the ring gear teeth.

e Check the drive plate for deformation and cracks. -

® Do not allow any magnetic materials to contact the ring T
gear teeth.

# Do not resurface the flywheel. Replace as necessary. _

Assembly o

PISTON -

1. Heat piston to 60 to 70°C (140 to 158°F) and assemble piston, '
piston pin and connecting rod.

e Align the direction of piston and connecting rod. Eb

o Numbers stamped on connecting rod and cap correspond
to each cylinder.

e After assembly, make sure connecting rod swings =
smoothly. "

R:ﬁas
8T

2. Set piston rings as shown. o

CAUTION:

¢ When piston rings are not replaced, make sure that piston /2
rings are mounted in their original positions.

e When piston rings are being replaced and no punchmark

is present, piston rings can be mounted with either side =1
up.

{074
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CYLINDER BLOCK

Ofl ring

Engine
front

2nd ring

expander ' &
77

& Top ring
& Oil ring

% ' upper rail

Qil ring
f ‘ lower rail

SEM160B

SEM448C

SEM159B

Assembly (Cont’d)

3. Align piston rings so that end gaps are positioned as shown.

CRANKSHAFT

1. Set main bearings in their proper positions on cylinder block
and main bearing beam.

e Confirm that correct main bearings are used. Refer to
EM-36.

® Apply new engine oil to bearing surfaces.

2. Install crankshaft and main bearing beam and tighten bolts to
the specified torque.

e Apply new engine oil to the bolt threads and seat surface.

e Prior to tightening bearing cap bolts, place bearing cap in
its proper position by shifting crankshatt in the axial direc-
tion.

¢ Tighten bearing cap bolts gradually in two or three stages.
Start with center bearing and move outward as shown in
figure.

e After securing bearing cap bolts, make sure crankshaft
turns smoothly by hand.

3. Measure crankshaft end play.

Crankshaft end play:
Standard
0.05 - 0.18 mm (0.0020 - 0.0071 in)
Limit
0.3 mm (0.012 in)

If beyond the timit, replace bearing with a new one.

Install connecting rod bearings in connecting rods and con-
hecting rod caps.

Confirm that correct bearings are used.

Refer to EM-38.

Install bearings so that oil hole in connecting rod aligns
with oil hole of bearing.

Apply new engine oil to bearing surfaces, bolt threads and
seating surfaces.
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CYLINDER BLOCK
Assembly (Cont’d)

5. Install pistons with connecting rods.

a. Install them into corresponding cylinders with Tool.

® Arrange so that front mark on piston head faces toward
front of engine.

e Make sure connecting rod does not scratch cylinder wali.

® Make sure connecting rod bolts do not scratch crankshaft m

&
e

EM03470000

a

journals.
® Apply new engine oil to piston rings and sliding surface
of piston.

lixH)
)]

b. Install connecting rod bearing caps.
Tighten connecting rod bearing cap nuts using the foliowing
procedure.
Connecting rod bearing nut:
(1) Tighten to 14 to 16 N-m
(1.4 to 1.6 kg-m, 10 to 12 ft-lb). _
(2) Tighten bolts 60*5 degrees clockwise &L
with an angle wrench.
If an angle wrench is not available, tighten o
them to 38 to 44 N-m (3.9 to 4.5 kg-m, 28 to 33 [T

|
Rt

ft-1b).
6. Measure connecting rod side clearance. AT
Connecting rod side clearance:
Standard -
0.2 - 0.4 mm (0.008 - 0.016 in) IF
Limit
0.6 mm (0.024 in) 7 .
If beyond the limit, replace connecting rod and/or crankshatt. PO
G
REPLACING PILOT BUSHING .
§718610001 1. Remove pilot bushing (M/T) or pilot convertor (A/T).
{J23907) S
or suitable tool EfH
Sill
il
2. Install pilot bushing (M/T) or pilot convertor (A/T). }
(i
a« .
Crankshaft side

AT
SEM163B
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Unit: kPa (kg/cm?, psi)/rpm

Cylinder arrangement 4, in-line
- - Compression pressure
Displacement em? (cu in} 2,380 (145.78)
- Standard 1,324 (13.5, 192)/300
Bore x stroke mm (in) 89 x 96 (3.50 x 3.78)
Minimum 881 (10, 142)/300
Valve arrangement QOHC
Differential limit between cylin-
Firing order 1-3-4-2 dors 4 98 (1.0, 14)/300

Number of piston rings

Compression 2

Qil 1
Number of main bearings 5
Compression ratio 8.6

Inspection and Adjustment
CYLINDER BLOCK

10
(0.39)

e

s
ANl -66 {2.36)

Y XY 120 (4.72))
e 5 - ‘ H

=l
7 TN

SEM400E
Unit: mm {in)
Standard Limit
Distortion — 0.1 (0.004)
Grade 1 89.00C - 89.010 (3.5039 - 3.5043)
Inner diameter Grade 2 89.010 - 89.020 {3.5043 - 3.5047) 0.2 (0.008)"
Cylinder bore Girade 3 89.020 - 89.030 (3.5047 - 3.5051)
Out-of-round (X - ¥} Less than 0,015 (0.0006) e
Taper (A - B} Less than 0.015 (0.0006}) —
Difference in inner diameter between cylinders Less than 0.05 (0.0020) 0.2 (0.008)
Piston-to-cylinder clearance 0.020 - 0.040 (0.0008 - 0.0016} —
gﬁ:’:iﬂ:ﬂ‘;ﬁ;’figgfner) 246.95 - 247,05 (9.7224 - 9.7264) 0.2 (0.008)**

* Wear limit
** Total amount of cylinder head resurfacing and cylinder block resurfacing

CYLINDER HEAD

Unit: mm (in}
Standard Limit
) 98.8 - 99.0 "
Height (H) (3.890 - 2.896) 0.2 (0.008)
Surface distortion 0.03 (0.0012) 0.1 (0.004)

* Total amount of cylinder head resurfacing and cylinder block resurfac-
ing
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SERVICE DATA AND SPECIFICATIONS (SDS)

VALVE GUIDE

- Inspection and Adjustment (Cont’d)

A
il
—_ — — JR— d D
L ¢
LG
SEMAO1E
Unit: mm (&n) ES
Standard Service Lirnit
Intake Exhaust Intake Exhaust — FE
Length (L) 52.6 (2.071) 56.0 (2.205) 5256 (2.071) 56.0 (2.205) —
. 11.023 - 11.034 12.023 - 12.034 11.223 - 11.234 12.223 - 12.234 .
Qut ter (D . )
uter diameter (D) (0.4340 - 0.4344) | (0.4733 - 0.4738) | (0.4418 - 0.4423) | (0.4812 - 0.4817) Gl
Inner diameter (d} 7.000-7.018 8.000 - 8.018 7.000-7.018 8.000 - 8.018 _
{Finished size) {0.2756 - 0.2763) | (0.3150-0.3157) | (0.2756 - 0.2763) | (0.3150 - 0.3157) T
il
Cvlinder head hole diamter 10.975 - 10.996 11.975 - 11.996 11.175 - 11.196 12175 - 12.196 _
4 (0.4321 - 0.4329) | (0.4715 - 0.4723) | (0.4400 - 0.4408) | (0.4793 - 0.4802)
Interference fit 0.027 - 0.059 {0.001 - 0.0023) — AT
. 0.020 - 0.053 0.040 - 0.070 0.020 - 0.053 0.040 - 0.070
1 (0.004
Stem 1o guide clearance (0.0008 - 0.0021) | (0.0016 - 0.0028} | (0.0008 - 0.0021) | (0.0016 - 0.0028) 0.1 (0.004)
Tapping length (F) 14.9 - 15.1 (D.587 - 0.594) T
VALVE SEAT
FD
Standard Service
'S A r | ~
1 e
A=\ < .
W o
Y PN N
o D
SEMA0E g
Unit: mm {in}
Standard Service .
Intake Exhaust Intake Exhaust

Cylinder head seat recess
diameter

36.000 - 36.016
{(1.4173 - 1.4179)

42.000 - 42.016
(1.6535 - 1.6542)

36.500 - 36.516
(1.4370 - 1.4376)

42.500 - 42.516
(1.6732 - 1.8739) ET

Valve seat outer diameter
(D))

36.080 - 36.096
(1.4205 - 1.4211)

42.080 - 42.096
{1.6567 - 1.6573)

36.580 - 36.596
{1.4402 - 1.4408)

42.580 - 42,596
(1.6764 - 1.6770)

Face angle (o)

45°

45°

45°

45°

Contacting width (W)

1.6 - 1.7 {0.063 - 0.067)

1.7 - 2.1 (0.067 - 0.083)

1.6 - 1.7 (0.063 - 0.067)

1.7 - 2.1 {0.067 - 0.083)

EM-43
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SERVICE DATA AND SPECIFICATIONS (SDS)

VALVE

Inspection and Adjustment (Cont’d)

T (Margin thickness)

N

LY

D d
- a
SEM188A
Unit: am (im)
Standard Limit
In 33.95 - 34.25 o
' {1.3366 - 1.3484)
Valve head diameter (D)
Ex 40.0 - 40.2 _
‘| (1.575- 1.583)
n 119.9 - 120.2 _
) (4.720 - 4.732)
Valve length (L)
Ex 120.67 - 120.97 .
© | (4.7508 - 4.7628)
In 6.965 - 5.980 _
’ (0.2742 - 0.2748)
Valve stem diameter {d)
Ex 7.948 - 7.960 _
" | (0.3129 - 0.3134)
In. 45°30° —_
Valve face angle (o}
Ex. 45°30° —
In 1.15-1.45
| (0.0453 - 0.0571)
Valve head margin (T) 0.5 {0.020}
Ex 1.35- 1,65
" | {0.0531 - 0.0650)
Vaive clearance 0{0)
VALVE SPRING
Unit: mm (in}
Standard
Intake Exhaust intake Exhaust
Outer 57.44 (2.2614) 53.21 (2.0849) — —
Free height {H)
Inner 53.34 (2.100C) 47.95 (1.8878) — —
Outer 604.1 (61.6, 135.8) 640.4 (65.3, 144.0) 567.8 (67.9, 127.7) 620.8 (63.3, 139.6)
Prassure at 37.6 (1.480) at 34.1 (1.343) at 37.6 {1.480) at 34.1 (1.343)
N (kg, Ib) at height nner 284.4 (20.0, 63.9) 328.5 (33.5, 73.9) 266.8 (27.2, 60.0) 318.7 (32,5, 71.7)
at 32.6 (1.283) at 29.1 (1.146) at 32.6 (1.283) at 29.1 (1.146)
Quter — —_ 2.5 (0.098) 2.3 (0.091)
Qut-of-square
Inner — — 2.3 (0.091) 2.1 (0.083)



SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
CAMSHAFT AND CAMSHAFT BEARING (€l

: T G
- EG
BDC
FE
SEMBE8A EM120
Unit: mm (in) GL
Standard Limit
Cam height (A) 44.43 - 44.58 (1.7492 - 1.7551) — T
Valve lift (k) 9.7 {0.382) —
Wear limit of cam height — 0.2 {0.008) f\T
i\
Camshaft journa! to bearing clearance 0.045 - 0.090 (0.0018 - 0.0035) (.12 {0.0047) o
Inner diameter of camshaft bearing 33.000 - 33.025 (1.2892 - 1.3002) —
Outer diameter of camshatt journal (D) 32.935 - 32.955 {1.2067 - 1.2974) — T
Camshaft runout 0 -0.02 (0 - 0.0008) —
Camshaft end play 0.07 - 0.15 (0.0028 - 0.0059) 0.2 {0.008} ED]
a 232 —
b 232 - .
Pkl
o .5 _ Fﬂm
Valve timing (Degree on crankshaft)
d 57 —
e 1 — A&
f 41 —
_ R
ROCKER ARM AND ROCKER SHAFT
Unit: mm {in)
Rocker arm to shaft clearance 0.012 - 0.050 (0.0005 - 0.0020) sT
. 21.979 - 22,000
Rocker shaft diameter (0.8653 - 0.8661)
Rocker arm rocker shaft hole 22.012 - 22.02%
diameter (0.8666 - 0.8673)
BY
B,
B34
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SERVICE DATA AND SPECIFICATIONS (SDS)

Inspection and Adjustment (Cont’d)
PISTON, PISTON RING AND PISTON PIN

Piston ring

Unit: mm (in}
Standard Limnit

I I e

e R e
oil (0_3332565 - 538553)* 0.1 (0.004)

W | gono.ooeos | 090020)

Ring gap 2nd (0_001';3 g:gg']z) 0.5 (0.020)
{raiIGriilng) (0.0gdig g:ggm) 0.5 (0.020)

*: Riken-make

CONNECTING ROD

Piston
/—d
L, 4. ]
[ _'.' T 1 ]
a )
A
SEM444C
Unit: mm (in)
88.970 - 88.980
Grade No. 1 1 5 5007 . 3 5031)
88.980 - 88.990
Standard Grade No. 2 (3.5031 - 3.5035)
Piston skirt 88.990 - 89.000
diameter (A) Grade No- 3 | 13 5035 - 3.5039)
89.470 - 89.500
Service 0.5{0.020) | 5504 - 3.5236)
{Oversize) 89.970 - 90.000
1.000.039) | (35491 - 3.5433)

Dimansion (a)

Approximately 52 (2.05)

Piston pin hole diameter (d)

21.002 - 21.008
{0.8268 - 0.8271)

Piston-to-cylinder bore clearance

0.020 - 0.040 (0.0008 - 0.0018)

Piston pin

Unit: mm (in)

s

)

N7

~
—

s

SEMZ16E

Unit: mm {in)

Standard

Standard

Limit

Piston pin outer diameter

20.994 - 20.996
{0.8265 - 0.8266)

Center distance (S)

164.95 - 165.05
(6.4941 - 6.4960)

Pin to piston pin hole clearance

0.008 - 0.012
{0.0003 - 0.0005)

Bend
[per 100 mm {3.94 in)]

0.15 {0.0058}

Piston pin to connecting rod
clearance

-0.015 to —0.033
(~0.0006 1o —0.0013)

Torsicn
{per 100 mm (3.94 in)| - 0.3 (0.012)
. . 20.948 - 20.978
1 —
Small end inner diameter (d) (0.8247 - 0.8250)
Connecting rod big end inner | 53.000 - 53.013 _
diameter {) (2.0866 - 2.0871)
. 02-04
4
Side clearance (0.008 - 0.016) 0.6 (0.024)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

CRANKSHAFT al
MA

Out-of-round (X) - @

Taper - @

®

.
LG
r
‘W | , EC

FEe
SEM394 EM715
Unit; mm {in) @ﬂ:.
No. © 59.967 - 59.975 (2.3600 - 2.3612)
Main journal diameter {Dm) Grade No. 1 59.959 - 59.967 (2.3606 - 2.3609) AT
I
No. 2 59.951 - 59.959 (2.3603 - 2.3606)
No. 0 49,968 - 49.974 (1.9672 - 1.9675) “'T
&
Pin journal diameter {Dp) Grade No. 1 49.962 - 49,968 (1.9670 - 1.9672)
No. 2 49.956 - 49.962 (1.9668 - 1.9670}
Center distance (r) 47.95 - 48.05 (1.8878 - 1.8917) TF
Standard Limit
Journal — 0.01 (0.0004) S
Taper of journal and pin [&) — (B)] FC
Pin — 0.005 (0.0002)
Out-of-round of journal and pin dJournal — 0.01 (0.0004) A
® - ®) Pin — 0.005 (0.0002)
Runout [TIAT* — 0.10 {0.0039)
Free end play 0.05 - 0.18 {0.0020 - 0.0071) 0.3 (0.012) RA,
Fillet roil More than 0.1 (0.004)
“ Tetal indicator reading 3E
)
BEARING CLEARANCE .
Unit: mm {in) ST
Standard Lirnit
- Ci@
Main bearing clearance (oooggg i 83339) 0.1 {0.004) &
Connecting rod bearing 0.010 - 0.035
clearance (0.0004 - 0.0014) 0.09 {0.0035) BT
U—ﬂ:@a
=l
B
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SERVICE DATA AND SPECIFICATIONS (SDS)

AVAILABLE MAIN BEARING

Inspection and Adjustment (Cont’d)

AVAILABLE CONNECTING ROD BEARING

Standard
Grade Thickness Identification
number mm (in) color
1.821 - 1.825
0 (0.0717 - 0.0719) Black
; 1.825 - 1.829 Brown
{0.0719 - 0.0720)
1.829 - 1.833
2 (0.0720 - 0.0722) Green
1.833 - 1.837
S (0.0722 - 0.0723) Yellow
1.837 - 1.841
4 (0.0723 - 0.0725) Blus
Undersize (service)
Unit: mm {in)
) Main jounal
Thickness diameter “Dm"”
{0.0098) (0.0760 - 0.0772)

specified value.

Standard
Grade Thickness Identification
number mm {in) color
0 1.505 - 1.508 _
{0.0593 - (.0594)
1 1.508 - 1.511 Brown
(0.0594 - 0.0585)
1.511 -1.514
2 (0.0595 - 0.0598) Green
Undersize (service)
Unit: mm {in)
. Crank pin journa!
Thickness diameter “Dp”
1.540 - 1.548
0.08 (0.0031) {0.0606 - 0.0603)
Grind so that bearing
0.12 (0.0047) 1.560 - 1.568 clearance is the

(0.0614 - 0.0617)

1.625 - 1.633

0.25 (0.0096) (0.0640 - 0.0843)

specified value.

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Camshaft sprocket runout

Less than 0.12 {0.0047)

Less than 0.1 (0.004)

[TIR]"
Flywheel runout [TIR]
Drive plate runout [TIR]"

Less than 0.1 (0.004)

* Total indicator reacding
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PRECAUTIONS

Observe the following precautions to ensure safe and proper
servicing.

Precautions for Supplemental Restraint System
(SRS) “AlR BAG”

The Supplemental Restraint System “Air Bag”, used along with a
seat belt, helps to reduce the risk or severity of injury to the driver
in a frontal collision. The Supplemental Restraint System consists
of an air bag module (iocated in the center of the steering wheel),
a diagnosis sensor unit, warning lamp, wiring harness, a crash
zone sensor (4AWD models) and spiral cable. Information necessary
to service the system safely is included in the RS section of this

Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could
increase the risk of personal injury or death in the event
of a collision which would result in air bag inflation, all
maintenance must be performed by an authorized NISSAN
dealer.

¢ Improper maintenance, including incorrect removal and
installation of the SRS, can lead to personal injury caused
by unintentional activation of the system.

e Do not use electrical test equipment on any circuit related
to the SRS unless instructed to in this Service Manual.
SRS wiring harnesses are covered with yellow insulation
either just before the harness connectors or for the com-
plete harness, for easy identification.
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PRECAUTIONS

General Precautions
® Do not operate the engine for an extended period of time

ol without proper exhaust ventilation. B8
R Keep the work area well ventilated and free of any inflammable
materials. Special care should be taken when handling any
inflammable or poisonous materials, such as gasoline, refrig- N
erant gas, etc. When working in a pit or other enclosed area,
be sure to properly ventilate the area before working with haz-
ardous materials. L
Do not smoke while working on the vehicle.

56285

¢ Before jacking up the vehicle, apply wheel chocks or other tire B
blocks to the whee!ls to prevent the vehicle from moving. After
jacking up the vehicle, support the vehicle weight with safety
stands at the points designated for proper lifting before work-
ing on the vehicle.

These operaticns should be done on a level surface.

¢ When removing a heavy component such as the engine or
transaxle/transmission, be careful not to lose your balance and
drop them. Also, do not ailow them to strike adjacent parts,

janl]
Bl

@
i

especially the brake tubes and master cylinder. [T
SGI231
e Before starting repairs which do not require battery power: Al
Turn off ignition switch.
Disconnect the negative battery terminal. e
I
SEF28%H,
® To prevent serious bumns: &
Avoid contact with hot metal parts,
Do not remove the radiator cap when the engine is hot. Bl
§T
5GiI233
Seat cover ¢ Before servicing the vehicle:
Protect fenders, upholstery and carpeting with appropriate cov-
ers. A
Take caution that keys, buckles or buttons do not scratch paint. HA
=
RS

Fender cover

5Gl234
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PRECAUTIONS

General Precautions (Cont’d)

e Clean all disassembled parts in the designated liquid or solvent
prior to inspection or assembly.

o Replace oil seals, gaskets, packings, O-rings, locking washers,
cotter pins, self-locking nuts, etc. with new ones.

e Replace inner and outer races of tapered roller bearings and
needle bearings as a set.

e Arrange the disassembled parts in accordance with their
assembled locations and sequence.

¢ Do not touch the terminais of electrical components which use
microcomputers (such as ECMs).
Static electricity may damage internal electronic components.

e After disconnecting vacuum or air hoses, attach a tag to indi-
cate the proper connection.

& Use only the fluids and lubricants specified in this manual.

& Use approved bonding agent, sealants or their equivalents
when required.

¢ Use tools and recommended special tools where specified for
safe and efficient service repairs.

e When repairing the fuel, oil, water, vacuum or exhaust
systems, check all affected lines for leaks.

® Dispose of drained oil or the solvent used for cleaning parts in
an appropriate manner.

WARNING:

To prevent ECM from storing the diagnostic trouble codes, do

not carelessly disconnect the harness connectors which are

related to the ECCS and A/T control system. The connectors

should be disconnected only when working according to the

WORK FLOW of TROUBLE DIAGNOSES in EC and AT sec-

tions.

Gl-4



PRECAUTIONS

Precautions for Engine Qils

Prolonged and repeated contact with used engine oil may cause
skin cancer. Try to avoid direct skin contact with used oil.

If skin contact is made, wash thoroughly with soap or hand cleaner
as soon as possibie.

HEALTH PROTECTION PRECAUTIONS

¢ Avoid prolonged and repeated contact with oils, particufarly
used engine oils.

e Wear protective clothing, including impervious gloves where
practicable.

e Do not put oily rags in pockets.

e Avoid contaminating clothes, particularly underclothing, with
oil.

¢ Heavily soiled clothing and oil-impregnated footwear should
not be worn. Overails must be cleaned requtarly.

e First Aid treatment should be obtained immediately for open
cuts and wounds.

® Use barrier creams, applying them before each work period, to
heip the removal of oil from the skin.

e Wash with scap and water to ensure all ol is removed (skin
cleansers and nail brushes will hefp). Preparations containing
lanolin replace the natural skin oils which have been removed.

¢ Do not use gasoline, kerosens, diesel fuel, gas oil, thinners or
solvents for cleaning skin.

¢ |f skin disorders develop, obtain medical advice without delay.

® Where practicable, degrease components prior to handling.

® Where there is a risk of eye contact, eye protection shouid be
womn, for example, chemical goggles or face shields; in
addition, an eye wash facility should be provided.

ENVIRONMENTAL PROTECTION PRECAUTIONS

Burning used engine oil in small space heaters or boilers can be
recommended only for units of approved design. The heating sys-
tern must meet the requirements of HM inspectorate of Pollution for
small burners of less than 0.4 MW. if in doubt, check with the
appropriate local authority and/or manufacturer of the approved
appliance.

Dispose of used oil and used oil filters through authorized waste
disposal contractors to licensed waste disposal sites, or to the
waste oil reclamation trade. If in doubt, contact the local authority
for advice on disposal facilities.

It is illegal to pour used oil on the ground, down sewers or drains,
or into water courses.

The regulations concerning the pollution of the environment
will vary between regions.

GI-5

=
oE
[

e

=

W7

A
P

T

o
Fi&

BR

)



10

PRECAUTIONS

Precautions for Multiport Fuel Injection System
or ECCS Engine

e Before connecting or disconnecting any harness connector for
the multiport fuel injection system or ECM (ECCS controi mod-
ule):

Turn ignition switch to OFF position.
Disconnect negative battery terminal.
Otherwise, there may be damage to ECM.

& Before disconnecting pressurized fuel line from fuel pump to
injectors, be sure 1o release fuel pressure.

® Be careful not to jar components such as ECM and mass air
flow sensor.

Precautions for Three Way Catalyst

If a large amount of unburned fuel flows into the catalyst, the cata-

lyst temperature will be excessively high. To prevent this, foliow the

instructions below:

e Use unleaded gasoline only. Leaded gasoline will seriously
damage the three way catalyst.

e When checking for ignition spark or measuring engine
compression, make tests quickly and only when necessary.

¢ Do not run engine when the fuel tank level is low, otherwise the
engine may misfire, causing damage to the catalyst.

Do not place the vehicle on inflammable material. Keep inflam-
mable material off the exhaust pipe and the three way catalyst.

Precautions for Fuel

Use unleaded gasoline with an octane rating of at least 87 AKI
(Anti-Knock Index) number (research octane number 91).
CAUTION:

Do not use leaded gasoline. Using leaded gasoline will dam-
age the three way catalyst.

Using a fuel other than that specified could adversely affect
the emission control devices and systems, and could aiso
affect warranty coverage.

Precautions for Air Conditioning

Use an approved refrigerant recovery unit any time the air condi-
tioning system must be discharged. Refer to HA section (“R-134a
Service Procedure”, “SERVICE PROCEDURES”) for specific
instructions.

Gl-6



HOW TO USE THIS MANUAL

AN ALPHABETICAL INDEX is provided at the end of this manual so that you can rapidly find the item
and page you are searching for.

A QUICK REFERENCE INDEX, a black tab (e.g., I ) is provided on the first page. You can quickly find
the first page of each section by mating it to the section’s black tab.

THE CONTENTS are listed on the first page of each section.

THE TITLE is indicated on the upper portion of each page and shows the part or system.

THE PAGE NUMBER of each section consists of two letters which desngnate the particular section and a
number (e.g., “BR-5").

THE LARGE ILLUSTRATIONS are exploded views (see below) and contain tightening torques, lubrica-
tion points, section number of the PARTS CATALOG (e.g., SEC.440) and other information necessary to
perform repairs.

The illustrations should be used in reference to service matters only. When ordering paris, refer to the
appropriate PARTS CATALOG.

“Example”
SEC. 440

Pad retainer
(Upper side) E

%\5}@@

;Djsa 64 (5.5 - 6.5, 40 - 47)

: Main pin
moerr?rubZr » - )—Pm boot B to sliding portion

. /

J
cﬁ@ / ﬂ/ Inner shim
/ Copper washer
N\ .
) / J / \

\ fH" 20

| 6;:5§ (1.7 - 20, 12 - 18)

-Brake hose

T _Alr bleeder
7.9(07-089, 61-78)

Pin bolt

[0122-31 (22 - 3.2, 16 - 23)

ILC:yiiﬂder body
Piston seal Q:Q

[C): Nem (kg-m, #t-ib)
: Nem (kg-m, in-Ib)

SBR364AC

THE SMALL ILLUSTRATIONS show the important steps such as inspection, use of special tools, knacks
of work and hidden or tricky steps which are not shown in the previous large illustrations.

Assembly, inspection and adjustment procedures for the complicated units such as the automatic transaxie
or transmission, etc. are presented in a step-by-step format where necessary.

Gl-7
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HOW TO USE THIS MANUAL

e The following SYMBOLS AND ABBREVIATIONS are used:
Q. :  Tightening torque x>
: Should be lubricated with grease. A4WD : 4-Wheel Drive
Unless otherwise indicated, use rec- 2WD . 2-Wheel Drive
ommended multi-purpose grease. A/C : Air Conditioner
B : Should be lubricated with oil. P/S . Power Steering
:  Sealing point Toof . Special Service Tools
oo : Checking point SAE . Society of Automctive Engineers,
9 : Always replace after every disas- Inc.
sembly. ATF . Automatic Transmission Fluid
® :  Apply petroleum jelly. D, : Drive range 1st gear
: Apply ATF, D, . Drive range 2nd gear
* . Select with proper thickness. D, : Drive range 3rd gear
A :  Adjustment is required. D, . Drive range 4th gear
SDS : Service Data and Specifications oD : Overdrive
itH, RH :  Left-Hand, Right-Hand 2, : 2nd range 2nd gear
FR, RR : Front, Rear 2, : 2nd range 1st gear
M/T : Manual Transaxle/Transmission 1, :  1st range 2nd gear
AT :  Automatic Transaxle/Transmission 1, . 1strange 1st gear

e The UNITS given in this manual are primarily expressed as the S| UNIT (International System of Unit),
and alternatively expressed in the metric system and in the yard/pound system.
“Example”
Tightening torque:
59 - 78 N'm (6.0 - 8.0 kg-m, 43 - 58 ft-Ib)
¢ TROUBLE DIAGNOSES are included in sections dealing with complicated components.
e SERVICE DATA AND SPECIFICATIONS are contained at the end of each section for quick reference of
data.
o The captions WARNING and CAUTION warn you of steps that must be followed to prevent personal injury
and/or damage to some part of the vehicle.
WARNING indicates the possibility of personal injury if instructions are not followed.
CAUTION indicates the possibility of component damage if instructions are not followed.
BOLD TYPED STATEMENTS except WARNING and CAUTION give you helpful information.
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HOW TO READ WIRING DIAGRAMS

&

Sample/Wiring Diagram — EXAMPL —

¢ For Description, refer to Gl-11.

GI-EXAMPL-02

B

>
a9
w
k
m

CONNECTOR-1

JOINT

Pracading
page

FE

L/G 1 page
(2)

TF

ED

g

SIGNAL
M)
(2

A

POWER FPOSITION

B,

MOTOR
CONTROL
MODULE |{MiT)

MOTOR

R

-
Q
Em -
@ o
Q Z m o e—— ) =
=
mll‘nm”_ o a—— ) »

: AT models

ST

M - MIT models

@) =
@ e
B
(=]
(]
a
b=
(=]
ke
[<]
i
2 ®
(=3
w@
% |ut
o
m -
(0GE
-]
4 2 )
(=)
[~}
F1}
.
_ ]
]
]
]
| 2
1
i =]
| O]
"E
=] [ ]
1
_ =
! L]
HAR[ER '
]
(I

aD

(=]
2 B
5 B

[iT2] GiD

GY

B8

il ==IF

GL2D @B

®

GY

W

AGlO64
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HOW TO READ WIRING DIAGRAMS

Sample/Wiring Diagram — EXAMPL — (Cont’d)

OPTIONAL SPLICE

14

Optional splice

MT medels

BATTERY

|
i G/R
@ 7 ] Qum G,rﬂ @L-. LG.‘H
Py P ®
85
|
@
!
.
B0 H 3
o L 3
i Epe

S5GI8s8
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HOW TO READ WIRING DIAGRAMS

Description

Number

ltem

Desceription

@

Power condition

This shows the condition when the system receives battery positive voltage (can
be operated).

Fusible link

The double line shows that this is a fusible link.
The open circle shows current flow in, and the shaded circle shows current flow
out.

Fusible linkffuse location

This shows the location of the fusible link or fuse in the fusible link or fuse box.
For arrangement, refer to EL section (“POWER SUPPLY ROUTING").

Fuse

The single iine shows that this is a fuse.
The open circle shows current flow in, and the shaded circle shows current flow
out.

Current rating

This shows the current rating of the fusible link or fuse.

Connectors

This shows that connector @ is female and connector @ is male.

The G/R wire is located in the A1 terminal of both connectors.

Alphabetic letiers with terminal numbers (A1, B5, etc.) indicate that the connector is
SMJ connector. Refer to GI-16.

Optional splice

The open circle shows that the splice is optional depending on vehicle application.

Splice

The shaded cirele shows that the splice is always on the vehicle.

Page crossing

This arrow shows that the circuit continues to an adjacent page.
The A will match with the A on the preceding or next page.

Common connector

The dotted lines between terminals show that these terminals are part of the same
connector.

Option abbreviation

This shows that the circuit is optional depending on vehicle application.

® 9 @0 @ @ @ @ &

Rela ® This shows an Internal representation of the relay. For detalls, refer to EL section
Y (“STANDARDIZED RELAY").
#® This shows that the connector is connected {0 the body or a terminal with bolt or
@ Connectors
nut.
® This shows a code for the cclor of the wire.
B = Black BAR = Brown
W = White OR = QOrange
R = Red P = Pink
G = Green PU = Purple
. L =Blue GY = Gray
W f
e eoter Y = Yellow SB = Sky Blue

LG = Light Green CH = Dark Brown

DG = Dark Green

When the wire color is striped, the base color is given first, followed by the stripe
color as shown below:

Example: /W = Blue with White Stripe

Option description

This shows a description of the option abbreviation used on the page.

® |@

Swiich

® This shows that continuity exists between terminals 1 and 2 when the switch is in

the A position. Cantinuity exists between terminals 1 and 3 when the switch is in
the B position.

)

Assembly parts

Connector tarminal in compenent shows that it is a hamess incorporated assem-
bly.

©)

Cell code

This identifies each page of the wiring diagram by section, system and wiring dia-
gram page number.

GI-11
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HOW TO READ WIRING DIAGRAMS

Description (Cont’d)

Number

Item

Description

Current flow arrow

Arrow indicates electric cutrent flow, especially whera the direction of standard
flow {vertically downward or horizentally from left to right) is difficult to fottow.

A double arrow “«" shows that current can flow in either direction depending
on circuit operation.

System branch

This shows that the system branches to another system ideniified by cell code
{section and system).

Page crossing

This arrow shows that the circuit continues to another page identified by cell code.
The C will match with C on any other page within the system except the next or
preceding page.

Shielded line

The ling enclosed by broken line circle shows shield wire.

Component box in wave
line

® This shows that another part of the component is afso shown on another page

(indicated by wave line) within the system.

OB @ |6

Component name

® This shows the name of a component.

®

Connector number

This shows the cohnector number.

The letter shows which harness the connector is located in.

Exampie: M: main harness. For detail and to locate the connector, refer to EL sec-
tion {“Main Harness”, “HARNESS LAYQOUT"). A coordinate grid is included for
complex harnesses to aid in locating connectors.

Ground (GND)

The line spliced and grounded under wire color shows that ground line is spliced
at the grounded cennector.

Ground (GND)

® This shows the ground connection.

® ® ®

Connector views

This area shows the connector faces of the components in the wiring diagram on
the page.

®

Common component

Connectors enclosed in broken lines show that these connectors belong to the
same component.

®

Connector color

This shows a code for the color of the connector. For code meaning, refer to wire
color codes, Number of this chart.

@

Fusible link and fuse box

This shows the arrangement of fusible link(s) and fuse(s), used for connector
views of “POWER SUPPLY ROUTING” in EL section.

The open square shows current flow in, and the shaded square shows current
flow out.

®

Reference area

This shows that more information on the Super Multiple Junction (SMJ} and Joint
Connectors (J/C) exists on the foldout page. Refer to Gi-16 for details.

Gl-12



HOW TO READ WIRING DIAGRAMS
Description (Cont’d)

Example CONNECTOR SYMBOLS
View from terminal side Most of connector symbols in wiring diagrams are shown from the
Connector symbol . .
= terminal side. m
| 1 ® Connector symbols shown from the terminal side are enclosed
ZI 1L by a single line and followed by the direction mark W .
Single line o
Direction mark TS EM
& Connector symbols shown from the harness side are enclosed
by a double line and followed by the direction mark | = Lo
(N
View from harness side
ER
Connector symbol =Y
[
[T
| EERENERN
FE
Double line
Direction mark @L
Connector
T
5GI13864]
e Connector guides for male terminals are shown in black. A
Example . ; . .
¢ Connector quides for female terminals are shown in white,
Male terminal
T

Guide ——
? . / BD

onn
Connector symbol Connector 58,

Female terminal

@ S

Connector

£
=S

5

Guide ——

Connector symbaol

SGISE3

Gl-13 17



HOW TO READ WIRING DIAGRAMS

Description (Cont'd)

Example e Connector numbers that indicate harness are enclosed by a
Harness indication single line.
- @- ) e Connector numbers that indicate components are enclosed by
HS. E} ”@, a double line.
BCM connector (433 #+— Single
T ounr_ o connectonj ™
1G9
SB
KD N
Component indication -
E DISCONNECT
1S.
A/C mode switch
connector +— Double
line
13
2
AGI087
SWITCH POSITIONS
Nermally open Switches are shown in wiring diagrams as if the vehicle is in the
“normal’’ condition.
A vehicle is in the “normal” condition when:
—_ l ® ignition switch is "OFF”,
o doors, hood and trunk lid/back door are closed,
e pedals are not depressed, and
T ¢ parking brake is released.
Normally closed
' 4
5GI1860
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HOW TO READ WIRING DIAGRAMS

Description (Cont’d)
DETECTABLE LINES AND NON-DETECTABLE LINES

In some wiring diagrams, two kinds of lines with different thick-
G TION SWITCH nesses are used to represent wires. i
e Aline with regular thickness (wider ling) represents a “detect- ™°
ahle line for DTC (Diagnostic Trouble Code)”. A “detectable
line for DTC” is a circuit in which ECM (ECCS control module) e
VEHIGLE can detect malfunctions with the on-board diagnostic system. =
M SFEED e Aline with less thickness (thinner line) represents a “non-de-
r‘Ll o tectable line for DTC”. A “non-detectable line for DTC" is a
[17] circuit in which ECM cannot detect malfunctions with the on- =~
[Tl & mnm s o[ board diagnostic system.
T S
YiG mmam : Detectable line £E
for DTC T
I - Non-detectable
YiG line for DTC
rﬁ%ﬂ ol
VSP
ECM
{ECCS CONTROL MODULE) .
BT
SGI1862)
AT
MULTIPLE SWITCH
The continuity of multiple switch is described in two ways as shown __
below. T
e The switch chart is used in schematic diagrams.
® The switch diagram is used in wiring diagrams. -
Example
{(SWITCH CHART) (SWITCH DIAGRAM) F

OFF[INT{LO[HI [WASH

G
INT, ‘.0" W HI Ibh’ "13' J WIPER )

1
2 1
OFF WWASH OFF WASH SWITCH
30001 T 1 | 7 ez X
e)Ie A _
: i Le]
e [CIOJO] O
Both switches are turned in )
combination.
Continuity circuit of wiper swiich
SWITCH POSITION CONTINUITY CIRCUIT &,
INT 3-4,6-8
ElL
LO 3-6
HI 2-6
WASH 1-6 ] :J;:C

AGI033
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HOW TO READ WIRING DIAGRAMS
Description (Cont’d)

FOLDOUT PAGE
The foldout page should be opened when reading wiring diagram.

Super multiple junction (SMJ)

In wiring diagram, SMJ connectors include a letter of the alphabet with the terminal number for each terminal.
SMJ connector numbers are shown in the Reference Area. Terminal arrangement can be found on the fold-
out page. _

i connector numbers are shown in Reference Area, these connector symbols are not shown in Connector
Area. For terminal arrangement of these connectors, refer to the foldout page at the end of this manual.

Joint connector

Joint connector symbols are shown in Connector Area of the wiring diagram. Inside wiring layout and joint

connector terminal arrangement can be found on the foldout page.
[

| Example
Super Multiple Junction
(SMJ)
4 R
3 _! L——L——-—S
RIGIEIGC RIS Gt[Ftle| D1 [ctBr)At
A2[B2(C2 E2(F2|Gz ™ B
(Main D2 G2|F2[e2 02 C2|B2[a2
¥ hamess) S A3B3Ca—E3|F3|G3 G3|F3|E3 C3/B3|a3
@ A48 4 F4|G4 G4lFa B4|A4
ll -E-162“|] ASIBE F&IGS GS|Fs B5(A5
L (Engine BR ' ' O
room l 2618 6 F6|GH G6|F6 BE|AB
harnessg) ATB7|! F7157 G7i\F7 B7iA7
ABBBCB—‘D;EBFBGB GE|F8 EB"D—Q"CSBBAB
A9BS|Co9|l __|ES|F2|GY GIF9IE9L |Co(BI|ag
IAQ(BO|COIDD [EGIFO|GO GO|FO{EQ|DY [Co|BO[AD
BR—
BR—m—m8m8M8M8 ————— i
e "Main harness) (Engine room harness)
STARTIfG SYSTEM ~~" STARTING SYSTEM
SUPER MULTIPLE JUNCTION (SMJ) JOINT CONNECTOR
Terminal Arfangement Terminal Arrangement

Check

¥

= HEC]= CD)
[516]718]

Check

E20

(B EE

T D mE

RERER

e p—
Connector Area w

Reference Area:
Refer to the foldout page for the terminal arrangement
of the connectors shown here in the “Reference Area".

4

5GI859-4
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HOW TO READ WIRING DIAGRAMS

e Refer to the wiring diagram code in the Alphabetical Index to find the location (page number) of each wiring

Wiring Diagram Codes (Cell Codes)

e Use the chart below to find ocut what each wiring diagram code stands for.

diagram.
Code Section Wiring Diagram Name Code Section Wiring Diagram Name
AACN EC IACV-AAC Valve MAFS EC Mass Air Flow Sensor
ABS BR Anti-lack Brake System MAIN EC Main Power Supply and Ground
AC HA | Air Conditioner Cirouit
AP/SEN EC | Absolute Pressure Sensor METER g, | Speedometer, Tachometer, Temp.
and Fuel Gauges
Automatic Speed Control Device
ASCD EL MIL/DL EC MIL & Data Link Connectors
(ASCD)
AT AT Automatic Transmissicn MIRROR EL Boor Mirror
AUDIO EL Audio PGCAV EC E\{AP Canister Purge Control Sole-
noid Valve
BACK/L EL Back-up Lamp
PNP/SW EC Park/Neutral Position Switch
BYPS/V EC Vacuum Cut Valve Bypass Valve -
EVAP G c POWER EL Power Supply Routing
anister Purge Control Valve/
CANINV EC Solenoid Valve PRE/SE £C EVAP Control System Pressure Sen-
sor
CHARGE EL Charging System - -
PST/SW EC Power Steering Oil Pressure Switch
CHIME EL Warning Chime
RRO2 EC Rear Heated Oxygen Sensor
CKPS EC Crankshaft Position Sensor (OBD)
RRO2/H EC Rear Heated Oxygen Sensor Heater
CMPS EC Camshaft Position Sensor
SHIFT AT A/T Shift Lock System
D/LOCK EL Power Door Lock
Hond SRS RS Supplemental Restraint System
gadlamp - With Daytime Light Sys-
DTRL EL tem P y ant=y 5/51G EC Start Signal
ECTS EC Engine Coolant Temperature START EL Starting System
Sensor SAVCSW EC Swirl Control Valve Control Vacuum
EGRC/V EC | EGRC-Solenoid Valve Check Switch
EGRC1 EC EGR System Function SWLA EC \S{V\;II’] Control Valve Control Solenoid
alve
EGR/TS EC EGR Temperature Sensor
SwWiv EC MAP/BARQ Switch Solencid Valve
FICD EC IACV-FICD Solencid Valve o T E———
earance, License, Tail and Stop
F/PUMP EC | Fuel Pump Control TAIL/L EL | amps
FRO2 EC Front Heated Oxygen Sensor TFTS EC Tank Fuel Temperature Sensor
FRO2/H EC Front Heated Oxygen Sensor Heater TPS EC Throttle Position Sensor
FUEL EC Fuel injection System Function TP/SW EC Throttle Position Switch
HEATER HA | Heater System TURN g |Tum Signa and Hazard Warning
- Wi i i Lamps
H/LAMP EL Headlamp - Without Daytime Light p
System VENTNV EC  |EVAP Canister Vent Control Valve
HORN EL Horn, Lighter and Clock V5SS = Vehicie Speed Sensor
IATS EC Intake Air Temperature Sensor WARN EL Warning Lamps
1GN/SG EC Ignltlon S[gnal WINDOW EL Pawer Window
iLL EL | llumination WIPER EL  |Front Wiper and Washer
INJECT EC injector
INT/L EL tnterior and Map Lamps

Gl-17
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Work Flow

L

§  LISTEN TO CUSTOMER COMPLAINTS |- — — — — — = — — — — — = o = — e — STEP 1
|_ VERIFY THE SYMPTOM K:—q ————————————————————— STEP 2

Ll ] SYMPTOM SIMULATION

| NARROW THE POSSIBLE CAUSE - —— ——— ——— —————— —————— —— STEP 3
=] INSPECT THE CIRCUIT |~ — — — —— e e STEP ¢
| REPAIR THE CIRCUIT |~ = ——————— ——— ——— —— —— — STEP 6
‘ MAKE SURE THE CIRCUITWORKS | ———— -+~ ——— — - —— — — — — — —— — STEFP &
END
SGI838
STEP DESCRIPTION
STEP 1 Get detalled information about the conditions and the environment when the incident occurred.

The following are key pieces of information required {o make a good analysis:
WHAT Vehicle Model, Engine, Transmission and the System (i.e., Radio).
WHEN Date, Time of Day, Weather Conditions, Frequency.

WHERE Road Conditions, Altitude and Traffic Situation.

HOW System Symptoms, Operating Conditions (Other Compoenents Interaction).
Service History and if any After Market Accessoties have been installed.

STEP 2 Operate the system, road test if necessary.
Verify the parameter of the incident.
if the probiem can not be duplicated, refer to “Incident Simulation Tests” next page.

STEP 3 Get the proper diagnosis materials together, including:

POWER SUPPLY ROUTING
System Operaticn Descriptions
Applicable Service Manual Sections
Check for Any Service Bulleting

identify where to begin diagnosis based upon your knowledge of the system operation and the customer comments.

STEP 4 Inspect the system for mechanical binding, loose connectors or wiring damage.
Determine which circuits and components are involved and diagnose using the Power Supply Routing and Harness
Layouts.

STEP S Repair or replace the incident ¢ircuit or component.

STEP 6 QOperate the system in all modes. Verify that the system works properly under all conditions. Make sure you have nol
inadvertently created a new incident during your diagnosis or repair steps.

GlI-18



HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Incident Simulation Tests

INTRODUCTION

Sometimes the symptom is not present when the vehicle is brought in for service. If possible, recreate the ol
conditions present at the time of the incident. Doing so may help avoid a No Trouble Found Diagnosis. The
following section illustrates ways to simulate the conditions/environment under which the owner experiences
an electrical incident. EH

The section is broken into the six following topics:

o Vehicle vibration LG
& Heat sensitive

® Freezing ~
e Water intrusion =g
® Electrical load

e Cold or hot start up

Get a thorough description of the incident from the customer. It is important for simulating the conditions of
the problem.

VEHICLE VIBRATION

The problem may occur or become worse while driving on a rough road or when engine is vibrating (idle with
A/C on). In such a case, you will want to check for a vibration related condition. Refer to the illustration below. BT

Connectors & harness

. . L. . . . &
Determine which connectors and wiring harnesses would affect the electrical system you are inspecting.
Gently shake each connector and harness while monitoring the system for the incident you are trying to
duplicate. This test may indicate a loose or poor electrical connection. i

Hint

Connectors can be exposed to moisture. It is possible for a thin film of corrosion to build up on the connec- g3
tor terminals. A visual inspection may not reveal this without discennecting the connector. If the problem occurs
intermittently, perhaps the problem is caused by cotrosion. It is a good idea to disconnect, inspect and clean
the terminals on related connectors in the system. )

Sensors & relays

Gently apply a siight vibration to sensors and relays in the system you are inspacting. i,
This test may indicate a loose or poorly mounted sensor or relay.

Vibration test Tap gently.

S

sl

BT

Bend gentiy.

5GI1839

T,
&,

3
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Incident Simulation Tests (Cont’d)

Possible cause

Enlarged Normal

DEFORMED (ENLARGED) FEMALE TERMINALS

Male half

Locked terminal

Any probe entering the
terminal may enlarge
the contact spring
opening creating an
intermittent signal.

Female half

Intermittent
signals
through
pierced
insulation

Proper ctitnp  Insulation not Wire strands
removed missing

DEFECTIVE INSULATION STRIPPING

% =Sl ==

Seal

Unlocked terminal
(Hidden by wire seal)

contact

TERMINAL NOT PROPERLY SEATED SGl840

Intermittent

the connector.

Check for unlocked terminals by
pulling each wire at the end of

&)
Alligator clip  pwpm
“T™ pin

5Gi841

Tester probe

When probing a connector it is possible to enlarge the contact
spring opening. if this occurs it may create an intermittent signal in
the circuit. When probing a connector, use care not to enlarge the
opening. The probe of the Digital Multimeter (DMM} may not fit into
the connector cavity. In such cases make an extension of a “T" pin
and probe it from the harness side of the connector. Most DMMs
have accessory alligator clips. Slide these over the probe to allow
clipping the “T” pin for a better contact. If you have any difficulty
probing a terminal, inspect the terminal. Ensure that you have not
accidentally opened the contact spring or pulled a wire loose.

Gl-20



HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Heating test

Do not heat above B0°C {140°F).

SGIg42

Incident Simulation Tests (Cont’d)
Engine compartment

There are several reasons why a vehicle or engine vibration could
cause an electrical complaint. Some of the things to check for are:

e Connectors not fully seated.

®  Wiring harness not long encugh and stressed due to engine
vibrations or rocking.

e Wires laying across brackets or moving components.

® loose, dirty or corroded ground wires.

e  Wires routed too close to hot components.

To inspect components under the hood, start by verifying the integ-
rity of ground connections. (Refer to GROUND INSPECTION
described later.) First check that the system is properly grounded.
Then check for loose connection by gently shaking the wiring or
components as previously explained. Using the wiring diagrams
inspect the wiring for continuity.

Behind the instrument panel

An improperly routed or improperly clamped harmess can become
pinched during accessory installation. Vehicie vibration can aggra-
vate a harness which is routed along a bracket or near a screw.

Under seating areas

An unclamped or loose harness can cause wiring to be pinched by
seat components (such as slide guides) during vehicle vibration. If
the wiring runs under seating areas, inspect wire routing for pos-
sible damage or pinching.

HEAT SENSITIVE

The owner’s problem may occur during hot weather or after car has
sat for a short time. In such cases you will want to check for a heat
sensitive condition.

To determine if an electrical component is heat sensitive, heat the
component with a heat gun or equivalent.

Do not heat components above 60°C {140°F). if incident occurs
while heating the unit, either replace or properly insulate the com-
ponent.

Gl-21
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Freezing test

o e
0=, '
Ve

Solencid
861843

Water intrusion test

SG1344
Electrical load test
[ —
A/C
Rear m
window Light switch
defagger
5Gl845

Incident Simulation Tests (Cont’d)
FREEZING

The customer may indicate that the incident goes away after the
car warms up (winter time). The cause could be related to water
freezing somewhere in the wiring/electrical system.

There are two methods to check for this. The first is to arrange for
the owner to leave his car overnight. Make sure it will get cold
enough to demonstrate his complaint. Leave the car parked out-
side overnight. In the morning, do a quick and thorough diagnosis
of those electrical components which could be affected.

The second method is to put the suspect component into a freezer
long enough for any water to freeze. Reinstall the part into the car
and check for reoccurrence of the incident. If it occurs, repair or
replace the component.

WATER INTRUSION

The incident may occur only during high humidity or in rainy/snowy
weather. In such cases the incident could be caused by water
intrusion on an electrical part. This can be simulated by soaking the
car or running it through a car wash.

Do not spray water directly on any electrical components.

ELECTRICAL LOAD

The incident may be electrical load sensitive. Perform diagnosis
with all accessories (including A/C, rear window defogger, radio,
fog lamps) turned on.

COLD OR HOT START UP

On some occasions an eiectrical incident may occur only when the
car is started cold. Or it may occur when the car is restarted hot
shortly after being turned off. In these cases you may have to keep
the car overnight to make a proper diagnosis.
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection

CONNECTOR AND TERMINAL PIN KIT

Use the connector and terminal pin kit listed below when replacing connectors or terminals. A
The connector and terminal pin kit contains some of the most commonly used NISSAN connectors and ter-
minals.

B
Tool number
{Kent-Moore No.) Description "
ool name L
(J38751-95NI) EG
Connectar and terminal pin
kit
FE
CL
BT
AGICE3
,’E
INTRODUCTION Al

In general, testing electrical circuits is an easy task if approached logically. Before beginning, it is important
to have all available information on the system to be tested. Also, get a thorough understanding of system &
operation. Then you will be able to use the appropriate equipment and follow the correct test procedure.
You may have to simulate vehicle vibrations while testing electrical components. Gently shake the wiring
harness or electrical component to do this.

OPEN A circuit is open when there is no continuity through a section of the circuit.
SHORT There are two types of shorts. =,
When a circuit contacts another circuit and causes the
* SHORT CIRCUIT normal resistance to change.
e SHORT TO GROUND g‘llrf;iﬂ a circuit contacts a ground source and grounds the
EE
8T
1)
rj{ﬁa
EL
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT
Circuit Inspection (Cont’d)

TESTING FOR “OPENS” IN THE CIRCUIT

Before you begin to diagnose and test the system, you should rough sketch a schematic of the system. This
will help you to logically walk through the diagnosis process. Drawing the sketch will also reinforce your work-
ing knowledge of the system.

Inspection for opens
FUSE BLOCK
r~ - N.C. RELAY SOLENOID
[ OPEN—E
R o
DMM J I sSw2 =
{Continuity check) 'i— AGIO34

Continuity check method

The continuity check is used to find an open in the circuit. The Digital Multimeter (DMM} set on the resistance
function will indicate an open circuit as over limit (OL, no beep tone or no chms symbol). Make sure no power
is supplied to the checked component. Always start with the DMM at the highest resistance level.

To help in understanding the diagnosis of open circuits please refer to the schematic above.

Disconnect the battery negative cable.

Start at one end of the circuit and work your way to the other end {At the fuse block in this example).

Connect one probe of the DMM to the fuse block terminal on the load side.

Connect the other probe to the fuse block (power) side of SW1. Little or no resistance will indicate that

portion of the circuit has good continuity. If there were an open in the circuit, the DMM would indicate an

over limit or infinite resistance condition (point A).

5. Connect the probes between SW1 and the relay. Little or no resistance will indicate that portion of the cir-
cuit has good continuity. if there were an open in the circuit, the DMM would indicate an over limit or infi-
nite resistance condition (point B}.

6. Connect the probes between the relay and the solenoid. Little or no resistance will indicate that portion of
the circuit has good continuity. If there were an open in the circuit, the DMM would indicate an over limit
or infinite resistance condition (point C).

Any circuit can be diagnosed using the approach in the above example.

Eal A,

Voltage check method

To help in understanding the diagnosis of open circuits please refer to the previous schematic.
In any powered circuit, an open can be found by methodically checking the system for voltage. This is done
by switching the DMM to the voltage function.
1. Connect one probe of the DMM to a known good ground.
2. Begin probing at one end of the circuit and work your way to the other end.
3. With SW1 open, probe at SW1 to check for voltage.
Voltage: Open is further down the circuit than SW1.
No voltage: Open is between fuse block and SW1 (point A).
4. Close SW1 and probe at relay.
Voltage: Open is further down the circuit than the relay.
No voltage: Open is between SW1 and relay (point B).
5. Close the relay and probe at the solenoid.
Voltage: Open is further down the circuit than the solenocid.
No voltage: Open is between relay and solenoid {point C).
Any powered circuit can be diagnosed using the approach in the above example.
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont’d)
TESTING FOR “SHORTS” IN THE CIRCUIT

To simplify the discussion of shorts in the system please refer to the schematic below.

Inspection for shorts A
g {Resistance check) _
iGN “ON =
OR “START" | FUSE BLOCK  DMM ‘1 RELAY B
) -a _ ’——— SOLENOID
r :r- z > i A0 —
— [
B+ SIDE| _L — 1 _l_ LE
[N SN, — — - —
SHORT SHORT —cL SHORT
SwW2 [
o ° il £
&~ (Voltage check) = AGIO35
Resistance check method FE
1. Disconnect the battery negative cable and remove the blown fuse.
2. Disconnect all loads (SW1 open, relay disconnected and solenoid disconnected) powered through the ol
fuse. 2
3. Connect one probe of the ochmmeter to the load side of the fuse terminal. Connect the other probe to a
known good ground. .
4. With SW1 open, check for continuity. b

Continulity: Short is between fuse terminal and SW1 (point A).
No continuity:  Short is further down the circuit than SW1. .
5. Close SW1 and disconnect the relay. Put probes at the load side of fuse terminal and a known good Al
ground. Then, check for continuity.
Continuity: Short is between SW1 and the relay (point B). _
No continuity:  Short is further down the circuit than the relay. T
6. Close SW1 and jump the relay contacts with jumper wire. Put probes at the load side of fuse terminal and
a known good ground. Then, check for continuity.
Continuity: Short is between relay and solenoid {point C). PD
No continuity: Check solenoid, retrace steps.

Voltage check method =h

1. Remove the blown fuse and disconnect all loads (i.e., SW1 open, relay disconnected and solenocid dis-
connected) powered through the fuse. B
2. Turn the ignition key to the ON or START position. Verify battery voltage at the B+ side of the fuse termi- ="
nal (one lead on the B+ terminal side of the fuse block and one lead on a known good ground).
3. With SW1 open and the DMM leads across both fuse terminals, check for voltage. -
Voltage: Short is between fuse block and SW1 (point A). BR
No voitage: Short is further down the circuit than SW1.
4. With SW1 closed, relay and solenoid disconnected and the DMM leads across both fuse terminals, check
for voltage. el
Voitage: Short is between SW1 and the relay (point B).
No voltage: Short is further down the circuit than the relay.
5. With SW1 closed, relay contacts jumped with fused jumper wire check for voltage.
Voltage: Short is down the circuit of the relay or between the relay and the disconnected sole-
noid (point C).
No voltage: Retrace steps and check power to fuse block.

o)
o)

et
=i

A
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT
Circuit Inspection (Cont’d)

GROUND INSPECTION

Ground connections are very important to the proper operation of electrical and electronic circuits. Ground

connections are often exposed to moisture, dirt and other corrosive elements. The corrosion (rust) can become

an unwanted resistance. This unwanted resistance can change the way a circuit works.

Electronically controlled circuits are very sensitive {o proper grounding. A loose or corroded ground can dras-

tically affect an electronically controlied circuit. A poor or corroded ground can easily affect the circuit. Even

when the ground connection looks clean, there can be a thin film of rust on the surface.

When inspecting a ground connection follow these rules:

1. Remove the ground bolt screw or clip.

2. Inspect all mating surfaces for tarnish, dirt, rust, etc.

3. Clean as required to assure good contact.

4. Reinstali bolt or screw securely.

5. Inspect for “add-on” accessories which may be interfering with the ground circuit.

6. If several wires are crimped into one ground eyelet terminal, check for proper crimps. Make sure all of the
wires are clean, securely fastened and providing a good ground path. If multiple wires are cased in one
eyelet make sure no ground wires have excess wire insulation.

Ground Inspection

Remove bolt (screw). Inspect mating surfaces Reinstall bolt (screw)
for tarnish, dirt, rust, stc. securely.
Ciean as required to
assure good contact.

SGIBA3
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT
Circuit Inspection (Cont’d)

VOLTAGE DROP TESTS

Voltage drop tests are often used to find components or circuits which have excessive resistance. A voltage
drop in a circuit is caused by a resistance when the circuit is in operation.
Check the wire in the illustration. When measuring resistance with ohmmeter, contact by a single strand of
wire will give reading of 0 ohms. This would indicate a good circuit. When the circuit operates, this single strand
of wire is not able to carry the current. The single strand will have a high resistance to the current. This will
be picked up as a slight voltage drop.
Unwanted resistance can be caused by many situations:

Undersized wiring (single strand example)

Corrosion on switch contacts

Loose wire connections or splices.
If repairs are needed, always use wire that is of the same or larger gauge.

Measuring voltage drop — Accumulated method

1. Connect the voltmeter across the connector or part of the circuit you want to check. The positive lead of
the voltmeter should be closer to power and negative lead closer to ground.

2. Operate the circuit.

3. The voltmeter will indicate how many volts are being used to “push” current through that part of the cir-
cuit.

Note in the illustration that there is an excessive 4.1 volt drop between the battery and the bulb.

Symptom: Dim bulb or no operation

0 {zero) ohm
resistance
between switch

and bulb
Conngction with
high resistance
1 e
Ground Battery
- - - . | Ground
541848

e
|ﬂ've||.-um.
SN | )

Bl
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HOW TO PERFORM EFFICIEN

T DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont’d)
Measuring voltage drop — Step by step

The step by step method is most useful for isolating excessive drops in low voltage systems (such as com-

puter controlled systems).

Circuits in the computer controlied system operate on very low amperage.
Computer controlled operations can be adversely affected by any variation in resistance in the system. Such

resistance variation may be caused by poor connection, improper installation, improper wire gauge or corro-

sion.

The step by step voltage drop test can identify a component or wire with too much resistance.

Connection
with high
resistance

component may vary.

COMPONENT

Wire

Ground Connections
Switch Centacts

VQOLTAGE DROP
negligible <.001 volts
Approx. 0.1 voits
Approx. 0.3 volts

The chart that foliows illustrates some maximum allowable vollage drops. These values are given as a guideline, the exact value for each

Gonnect the voltmeter as shown, starting at the battery and

weorking your way around the circuit.
An unusually large voltage drop will indicate a component ar
wire that needs to be repaired. In the illustration, the poor

connection causes a 4 volt drop.

AGIO55
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HOW TO PERFORM EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT

Circuit Inspection (Cont’d)
CONTROL UNIT CIRCUIT TEST _
System Description: When the switch is ON, the ECM lights up the lamp.

Case 1 TERMINAL: 1 TERMINAL: 2
) Monitaring Power supply Lamp
Switch  of the switch to light up
FUSE ——— | operation (ON/OFF) the lamp 4@
Battery o4 2 é
— — e
Short: : ECM : A
ort: FUSE blows. Short:  FUSE blows Short & Open: Short:  No problem
Open: Inoperative lamp  when switch is ON. \noperative lamp Open: Inoperative lamp
Open: Inoperative lamp
High resistance:

Input-output voltage chart

[Single strand} See below.*

Pin [tem Condition Voltage In case of high resistance
No. value [V] such as single strand [V]™*
1 Switch | Switch Battery Lower than battery voltage
ON voltage Approx. 8 (Example)
QFF Approx. 0 Approx, O
2 lLamp Switch Battery Approx. 0
ON voltage {Inoperative lamp}
OFF Approx. 0 Approx, 0

The voltage value is based on the body ground.

* :If high resistance exists in the switch side circuit (caused by a single strand), terminal 1 does not detect battery voltage. ECM

does not detect the switch is ON even if the switch does turn ON. Therefore, the ECM does hot supply power to light up the lamp.

Case 2 TERMINAL: 2
TERMINAL: 1 Monitoring
La .
e Ground contro! . of the switch Switch
FUSE @ to light up the lamp operation (ON/OFF) | ——2
Battery 1 2 DO 5
o — — ECM | v o I —
Short: FUSE blows. Short: Lamp stays ON. Short: Lamp stays ON. Short: Ne probllem
Open: Inoperative lamp Open: Inoperative lamp [Same as the switch ON) Open: Inoperative lamp
QOpen: Inoperative lamp
High resistance: See below.
(Single strand)”
Input-output voltage chart
Pin Item ! Cendition Voltage In case of high resistance
No. value [V] such as single strand [V]*
—_— 1
1 Lamp Switch Approx. 0 Battery voltage
ON {incperative lamp}
QOFF Battery Battery voltage
voltage
2 Switch | Switch Approx. 0 Higher than Q
ON Approx. 4 {(Example)
OFF Approx. b Approx. 5

The voltage value is based on the body ground.

*

. If high resistance exists in the switch side circuit {caused by a single strand), terminal 2 does not detect approx. OV. ECM does

not detect the switch is ON even if the switch does turn ON. Therefore, the ECM does not centrol ground to light up the lamp.
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

The flow chart indicates work procedures required to diagnose problems effectively. Observe the foilowing
instructions befare diagnosing.

1)

2)
3)

Use the flow chart after locating probable causes of a problem following the “Preliminary Check™,
the “Symptom Chart’” or the “Work Flow”.

After repairs, recheck that the problem has been completely eliminated.

Refer to Component Parts and Harness Connector Location for the systems described in each
section for identification/location of components and harness connectors.

4) Refer to the Circuit Diagram for Quick Pinpoint Check.
If you must check circuit continuity between harness connectors in more detail, such as when a
sub-harness is used, refer to Wiring Diagram in each individual section and Harness Layout in EL
section for identification of harness connectors.
5) When checking circuit continuity, ignition switch should be OFF.
6) Before checking voltage at connectors, check battery voltage.
7) After accomplishing the Diagnostic Procedures and Electrical Components Inspection, make sure
that all harness connectors are reconnected properly.
F." . [ INSPECTION START
DISCONNELT
A ,Ol ) 430 ),
@ . \ A l y—1]
— . -' E CHECK POWER SUPPLY. NG | Check the following.
‘ 1. Stop engine. *| ® Harness connectors
e, 2. Disconnect IACV-FICD solenoid valve CIDAGEY
l harness connector. ® Harness connectors
ascres| | 3. Start engine, then turn air conditioner Mae>, (P13
switch and blower fan *ON". & Harness continuity
4. Check voitage between terminal (1) between IAGV-FICD
and ground with CONSULT or tester, solenoid valve harness
mscum ~ Voltage: Battery voltage connector and air
. L@ OK conditioner relay
If NG, repair harness or
b B connectors.
¥
CHECK GROUND CIRCUIT, NG | Repair hamess or
== 1. Turn ignitien switch “OFF”, connectors.
2. Check harness continuity between -
=  AEC786 terminal (2) and body ground.

Continuity should exist.

lOK

AGIO56
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HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

HOW TO FOLLOW THIS FLOWCHART

1! Work and diagnostic procedure

Start to diagnose a problem using procedures indicated in  [il&
enclosed blocks, as shown in the following example.

: : EM
CHECK POWER SUPPLY. e Cgﬁgmgedm being
1. Stop engine. P )
2. Disconnect IACY-FICD solenoid valve
harness connector, LG
3. Start engine, then turn air conditioner Procedure, steps or
4.

switch and blower fan “ON".
Check voltage between terminal ® and measurement results

ground with CONSULT or tester. =G
Voltage: Battery voltage

T
Ifn

Measurement results

Hequired results are indicated in bola type in the correspond-
ing block, as shown below.
These have the following meanings:
Battery voltage -+ 11 - 14V or approximately 12V
Voltage: Approximately OV — Less than 1V AT
Resistance: Continuity should exist — Approximately
1)

&P

3] Cross reference of work symbols in the text and
illustrations

illustrations are provided as visual aids for work procedures. T
For example, symbol indicated in the left upper portion of
each illustration corresponds with the symbol in the flowchart

for easy identification. More precisely, the procedure under the [FU
“CHECK POWER SUPPLY” outlined previously is indicated by

an illustration [ .

=2,
4, Symbols used in illustrations
Symbols included in illustrations refer to measurements or pro-
cedures. Before diagnosing a problem, familiarize yourself with B
each symboi.
For connector symbols, refer to “HOW TO READ WIRING _ _
DIAGRAMS” on GI-13. ER
Direction mark
Refer to "CONNECTOR SYMBOLS” on GI-13. ST
S
BT
i
El

g

Gl-31 35



36

HOW TO FOLLOW FLOW CHART IN TROUBLE DIAGNOSES

Key to symbols signifying measurements or procedures

Symbol

Symbol explanation

Symbol

Symbol explanation

GISCONNECT

Check after disconnecting the connector
to be measured.

Procedure with CONSULT

CONNECT

Check after connecting the connector to
be measured.

Procedure without CONSULT

CEy

) @

Procedure with Generic Scan Tool (GST,

Insert key into ignition switch. GET OBD-l scan tool)
@*%:\D Remove key from ignition switch. @ Procedure without CONSULT or GST
@ Turn ignition switch to “OFF” position. A/C switch is "OFF”,
@ Turn ignition switch to “ON” position. A/G switch is "ON”,

Turn ignition switch to “START” position.

WOFFL 2 3 4
—]

Fan switch is “ON”. (At any position
except for “OFF” position}

OFFy

BB

Turn ignition switch from "OFF” to “"ACC”
position.

BOFF1 2 3 4
q

Fan switch is “OFF”,

3
=)
£3
_¥
£a3
al

Turn ignition switch from “ACC” to "QFF”
position.

Apply positive voltage from battery with
fuse directly to components.

OFFy

Turn ignition switch from “OFF" to “ON"
position.

Crive vehicle.

=)
2
. =

Turn ignition switch from “ON" to “OFF”
positicn.

Disconnect battery negative cable.

Do not start engine, or check with engine
stopped.

Depress brake pedal.

S
ST
J F

=3

Start engine, or check with engine run-
ning.

Release brake pedal.

Apply parking brake.

Depress accelerator pedal.

Release parking brake.

Release accelerator pedal.

HE

Circuit reststance should be measured
with an ohmmeter.

B 5 {E

Current should be measured with an
ammeter.

Vs Check after engine is warmed up suffi-
¢ &H ciently. T S T
Voltage should be measured with a volt- hal
mete? [ o demecron

8

DECONNECT

HS.
@ O

Pin terminal check for SMJ type ECM
and A/T control unit connectors.

For details regarding the terminal
arrangement, refer to the foldout page.

[z18]el - [1ojri]d] s

DISCOMNECT
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CONSULT CHECKING SYSTEM

Function and System Application

Diagnostic . .
test mode Function ECCS Air bag RIA
This mode enables & technician t¢ adjust some
Work support devices faster and more accurately by following X —
the indications on CONSULT. EM
Seft-diagnostic results Self-diagnostic results can be read and erased X x
quickly.
Trouble diagnostic Current seif-diagnostic resuits and all trouble diag- . X LG
record nostic records previously stored can be read.
Classification number of a replacement ECU can
ECU discriminated No. | be read to prevent an incorrect ECU from being — X B
. =1
installed.
Data monitor Input/Output data in the ECM can be read. X —
Diagnostic Test Mode in which CONSULT drives EE
Active test soma actuators apart from the ECMs and also X —
shifts some parameters in a specified range.
ECM part number ECM part number can be read. X — Bl
Conducted by CONSULT instead of a technician
Function test to determine whether each system is “OK” or X —
SNG”.
BT
X: Applicable
Lithium Battery Replacement AT
CONSULT contains a lithium battery. When replacing the battery obey the following:
WARNING:

Replace the lithium battery with SANYO Electric Co., Ltd., CR2032 only. Use of another battery may TE
present a risk of fire or explosion. The battery may present a fire or chemical burn hazard if mistreated.
Do not recharge, disassemble of dispose of in fire.

Keep the battery out of reach of children and discard used battery conforming to the local regulations. PD

Checking Equipment

Gl-33
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FA
When ordering the equipment below, contact your NISSAN distributor.
Tool name Description
NISSAN CONSULT BiS
(1) CONSULT unit
and accessories
@ Program card ST
UE950
BT
NTO04
EL
1B
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IDENTIFICATION INFORMATION

2-WHEEL DRIVE

Model Variation

Engine KA24E
Destination Transmission FSaW71C FS5W71C RL4R01.A
{Floor shift)
Body Differential carrier H130A caoe H190A
STD ABFALCFD21EUN — —
Reguiar Cab Standard wheelbase
Non-California, XE ABFALEFD21EUN — ABFALEADZ21EUN
U.S.A. XE BSFGLEFD21EUN BBFGLEFD21EUN® BBFGLEADZ21EUN
King Cab Long wheelbase
SE — BBFGLFFD21EUN BBFGLFADZ1EUN
8TD ABFALCFD21EVN — —
Regular Cab Standard wheelbase
California, XE ABFALEFD21EVN - ABFALEAD21EVN
US.A. XE BBFGLEFDZ1EVN BBFGLEFD21EVN* BBFGLEADZ1EVN
King Cab Long wheelbase
SE — BBFGLFFD21EVN BBFGLFADZ1EVN
STD ABFALCFDZ1ENN — —_
Reguiar Cab Standard wheelbase
XE ABFALEFD21ENN — ABFALEAD2t1ENN
Canada
XE BBFGLEFD21ENN BBFGLEFD21ENN*® BBFGLEAD21ENN
King Cab Long wheelbase
SE — BBFGLFFD21ENN BBFGLFAD21ENN
*: Option
4-WHEEL DRIVE
Engine KA24E
Transmission FSSW71C
Destination Transfer TX10
. . . Front Rear
Body Differential carrier R1BOA H223B
Reguiar Cab | XE | Standard wheelhase ABFNLEFD21EUN
Non-Calitorni
VS A fornia, ™ XE BEFULEFD21EUN
2 King Cab Long wheelbase
SE BBFULFFD21EUN
Regular Cab | XE | Standard wheelbase ABFNLEFD21EVN
Sasl'fgr"'a’ XE BBFULEFD21EVN
A King Cab Long wheelbase
SE BBFULFFD21EVN
Regular Cab | XE | Standard wheelbase ABFNLEFDZ1ENN
Canada XE BEFULEFD21ENN
King Cab Long wheelbase
SE BBFULFFD21ENN




IDENTIFICATION INFORMATION

Model Variation (Cont’d)

Prefix and suffix designations:

A BF

A : Regular Cab
B : King Cab

A

L C F D21 E u N

N : Standard cargo bed

U : Non-California, U.5.A.
V : California, U.S.A.
N : Canada

E : Multiport fuel injection system engine

Model

F : 5-speed manual transmission
A 4-speed automatic transmission

C : Standard
E: XE
F:SE

L. : Left-hand drive

A : Regular Cab (2WD) G : King Cab (2WD)
N : Regular Cab (4WD) U : King Cab (4WD)

BF : KA24E engine

Gl-35
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IDENTIFICATION INFORMATION

Identification Number

Emission control informaticn label
N

Vehicle identification number plate

certification 1abel

Vehicle identification

number {Chassis number)
Type A Type B

FMVSS certification
label

SGigz24

VEHICLE IDENTIFICATION NUMBER ARRANGEMENT
N 8 D 1 3 8 * ¥ ¢ 300001

Vehicle serial number

Manufacturing plant
C . Smyrna, Tennessee

Model year
V : 1997 model year

Check digit {0 to 9 or X}
The code for the check digit is determined by mathematical computation.

Gross vehicle weight rating
S : Standard (2-wheel drive)
Y : Standard {4-wheel drive)

Body type
1 : Standard body
6 : King Cab

Mecdel change (0-9)

Vehicle line
D : Nissan Truck

Engine type
S : KA24E

Manufacturer
1N6 : U.S.A. produced truck
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IDENTIFICATION INFORMATION

Identification Number (Cont’d)
ENGINE SERIAL NUMBER TRANSMISSION SERIAL NUMBER

Manual transmission number

561925 SGI7E8-A

TRANSMISSION SERIAL NUMBER TRANSFER SERIAL NUMBER Gl

RL4AROtA

AT

TF

PG
Automatic transmission number

B

SGIV59-A SGI761-A

R&

=

GI-37 41
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IDENTIFICATION INFORMATION

Dimensions
Unit: mm {in)
2-wheel drive 4-wheel drive
Regular Cab King Cab Regular Cab King Cab

Standard wheelbase

Long wheelbase

Standard wheelhase

Long wheelbase

Overall langth*1 4.435 (174.6) 4,825 (190.0) 4,435 (174.6) 4,825 (190.0)
Overall width 1,650 (65.0) 1,650 (65.0) 1,690 (66.5) 1,690 (56.5)
Qverall height 1,575 {(62.0) 1,575 (62.0) 1,705 {67 1) 1,705 {67.1}
Front treag*2 1,395 (54.9) 1,395 (54.9) 1,455 {57.8) 1,455 {57.3)
Rear tread*2 1,385 (54.5) 1,385 (54.5) 1,440 (56.7) 1,440 (56.7)
Wheelbase 2,650 {104.3) 2,950 (116.1) 2,650 (104.3) 2,950 (116.1)
Cargo space Length 1,875 (73.8) 1,895 (74.6) 1,875 (73.8) 1,895 (74.6)
Width 1,520 (59.8) 1,520 (59.8) 1,520 (59.8) 1,520 (59.8)
Height 435 (17.1) 435 (17.1) 435 (17.1) 435 (17.1)
Minimum ground clearance 211 (8.3) 211 (8.3) 236 (9.3) 236 (8.3}
*1: On step bumper equipped models, the bumper adds 140 mm {5.5 in) to the overall leagth.
*2: On 14x6JJ road wheel equipped models, adds 20 mm (0.79 in) fo the tread.
Wheels & Tires
Cab type Grade Road wheel/offset mm (in) Tire Spare tlire size
Regular STD 14x5J/40 (1.57) P195/75R14 llgf}gggli*
4x2 Re%”'ar XE 14x5J/40 {1.57) P195/75R14 .T_,lg‘:ﬁggli.
King 14x6JJ Aluminum/30 {1.18)" P215/70R14" pa15/70R14*
King SE 14x6JJ Aluminum/30 (1.18) P215/70R14 T135/70D16
Regular XE 1g§?’jjfi?u$1?i:33nf25 (0.98) PassIsR1S ﬁgégﬁggli
xd King XE }gzgjj’ifugiﬁi)n (25 (0.98) P235/75R15 P235/75R15
King SE 15x7JJ Aluminum/25 {0.98) P235/75R15 P235/75R15
*: Option
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LIFTING POINTS AND TOW TRUCK TOWING

WARNING:

a. Never get under the vehicle while it is supported only by the jack. Always use safety stands to

support the frame when you have to get under the vehicle.

b. Place wheel chocks at both front and back of the wheels on the ground.

Pantograph Jack

Front (2-whee! drive model) Front (4-wheel drive model} -

AGID38

Screw Jack

Front (2-wheel drive model) Front (4-wheel drive model)

e
=

Rear

) Jack-up point

; /_9//’ Eo idapter ]
) I‘

ﬁl }'i % _ﬁ ()

=

Frant

5GI762
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LIFTING POINTS AND TOW TRUCK TOWING

CAUTION:

Garage Jack and Safety Stand

Place a wooden or rubber block between safety stand and vehicle body when the supporting body is

flat.

2-WHEEL DRIVE

4-WHEEL DRIVE

3Gl41e
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LIFTING POINTS AND TOW TRUCK TOWING

2-pole Lift n
WARNING:

When lifting the vehicle, open the lift arms as wide as possible and ensure that the front and rear of [,
the vehicle are well balanced.
When setting the lift arm, do not allow the arm to contact the brake tubes, hrake cable or fuel lines.

AN

=
)

@ >
l | — D' Ev
FE
— —C|
o I ) 1 oL
T T

5GI718

HA
EL
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LIFTING POINTS AND TOW TRUCK TOWING

Tow Truck Towing

CAUTION:

All applicable state or provincial (in Canada) laws and local laws regarding the towing operation
must be obeyed.

It is necessary to use proper towing equipment to avoid possible damage to the vehicle during
towing operation.

Towing is in accordance with Towing Procedure Manual at deailer.

Attach safety chains for all towing.

When towing, make sure that the transmission, steering system and powertrain are in good order.
If any unit is damaged, a dolly must be used.

When towing with the front wheels on the ground:

Turn the ignition key to the “OFF” position and secure the steering wheel in a straight ahead posi-
tion with a rope or similar device. Never place the ignition key in the “LOCK” position. This will
result in damage to the steering lock mechanism.

When towing manual transmission models with the rear wheels on the ground, release the park-
ing brake and move the gearshift lever to neutral position (“N” position).

Never tow vehicle from the rear (i.e., backward) with four wheels on the ground as this may cause
serious and expensive damage to the transmission,

For 4-wheel drive model:
Set the free-running hubs to the free position. Move the transfer case shift lever into the “2H”

position and the transmission shift lever into the neutral (“N”’) position.

2-WHEEL DRIVE MODELS

NISSAN recommends that vehicle be towed with the driving (rear)
wheels off the ground as illustrated.

SGl406

Towing with four wheels on ground or towing with front wheels raised (With rear wheels on
ground)
Observe the following restricted towing speeds and distances.

Automatic transmission model:
Speed: Below 50 km/h (30 MPH)
Distance: Less than 65 km (40 miles)
Manual transmission model:
Speed: Below 95 km/h (60 MPH)
Distance: Less than 800 km (500 miles)

If the speed or distance must necessarily be greater, remove the propeller shaft beforehand to prevent dam-
age to the transmission.
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LIFTING POINTS AND TOW TRUCK TOWING
Tow Truck Towing (Cont’d)
4-WHEEL DRIVE MODELS

NISSAN recommends that a dolly be used as illustrated when
towing 4-speed drive models.

Towing with four wheels on ground or towing with front or rear wheels raised

Observe the following restricted towing speeds and distances.
Automatic transmission model:
Speed: Below 50 km/h (30 MPH)
Distance: Less than 65 km (40 miles)
Manual transmission mode!:
Speed: Below 95 km/h (606 MPH)
Distance: Less than 800 km (500 miles)
It the speed or distance must necessarily be greater, remove the front and rear propeller shafts beforehand
to prevent damage lo the transmission.

Towing Point

¢ Never tow the vehicle using only the towing hooks. To avoid damaging the vehicle body, use proper
towing equipment when towing.
e Always pull the cable straight out from the vehicle. Never puil on the hook at a sideways angle.

Front {4x2 TRUCK) Front (If so equipped) Rear
(4x4 TRUCK)

AGIOBD 5GI926

VEHICLE RECOVERY (Freeing a stuck vehicle)

® Tow chains or cables must be attached only to the main struc-
tural members of the vehicle.

¢ Pulling devices should be routed so they do not touch any part
of the suspension, steering, brake or cooling systems.

® Always pull the cable straight out from the front or rear of the
vehicle. Never pull the vehicle at a sideways angle.

e Pulling devices such as ropes or canvas straps are not recom-
mended for use for vehicle towing or recovery.

Gl-43
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TIGHTENING TORQUE OF STANDARD BOLTS

Bolt Tightening torgue (Withcut lubricant)
Grade Bolt size | diameter* F'i:}t;h Hexagon head bolt Hexagen flange bolt
mm Nm kg-m fi-1b in-Ib Nem kg-m ft-lb in-Ib
Mé 6.0 1.0 541 0.52 3.8 451 6.1 0.62 4.5 53.8
1.25 13 1.3 9 —_ 15 1.5 11 —
M8 8.0
1.0 13 13 9 - 16 1.6 12 —
1.5 25 25 18 — 29 3.0 22 —
4T M10 10.0
1.25 25 2.6 19 — 30 3.t 22 —
1.75 42 4.3 31 —_ 51 52 38 —
Mi2 12.0
1.25 46 4.7 34 — 56 57 41 —
M14 14.0 1.5 74 7.5 54 —_ 88 8.0 B85 —
M6 6.0 1.0 8.4 0.86 6.2 748 10 1.0 7 87
1.25 21 2.4 15 —_ 25 25 18 —_
M8 8.0
1.0 22 2.2 16 — 26 2.7 20 —
1.5 41 4.2 30 —_ 48 4.9 35 —
7T M10 10.0
1.25 43 4.4 32 —_ 51 5.2 38 —
1.75 71 7.2 52 — 84 8.6 62 —
M12 12.0
1.25 77 7.9 57 — 92 9.4 68 —
M14 14.0 1.5 127 13.0 94 — 147 15.0 108 -
M& 6.0 1.0 12 1.2 g — 15 15 11 —
1.25 29 3.0 22 — 35 a6 26 —
M8 8.0
1.0 A 3.2 23 — 37 38 27 —
1.5 59 6.0 43 — 70 71 51 —
a7 M10 10.0
1.25 62 6.3 46 — 74 7.5 54 —
1.7% 98 10.0 72 — 118 12.0 87 —
M12 12.0
1.25 108 11.0 80 — 137 14.0 101 —
M14 14.0 1.5 177 18.0 130 — 206 21.0 152 —

1. Special parts are excluded.
2. This standard is applicable to bolts having the following
marks emhossed on the bolt head.

Grade

Mark

*: Nominal diameter

_6|_

Nominal diameter of bolt threads (Unit: mm)

Metric screw threads

Gl-44



SAE J1930 TERMINOLOGY LIST

All emission related terms used in this publication in accordance with SAE J1930 are listed. Accordingly, new

SAE J1930 Terminology List

terms, new acronyms/abbreviations and old terms are listed in the following chart.

***: Not applicable

NEW ACRONYM /

NEW TERM ABBREVIATION OLD TERM
Air cleaner ACL Air cleaner
Barometric pressure BARO e
Barometric pressure sensor-BCDD BAROS-BCDD BCDD
Camshalft position CMP o
Camshaft position sensor CMPS3 Crank angle sensor
Carburetor CARB Carburetor
Charge air cooler CAC Intercooler
Closed loop CL Closed loop
Closed throttle position switch CTP switch Idle switch
Clutch pedal position switch CPP switch Ciutch switch
Continuous fuel injection system CFl system i
Continuous trap oxidizer system CTOX system e
Crankshaft position CKP ol
Crankshaft position sensor CKPS e
Data link connector DLC e
Data link connector for CONSULT DLC for CONSULT Diagnostic connector for CONSULT
Diagnostic test mode DTM Diagnostic mode
Diagnostic test mode selector DTM selectar Diagnostic mode selector
Diagnostic test mode | DTM | Mode |
Diagnostic test mode Il DTM I Maode |
Diagnostic trouble code DTC Maltunction code
Direct fuel injection system DFI system e
Distributor ignition system Dl system lgnition timing control

Early fuel evaporation-mixiure heater

EFE-mixture heater

Mixture heater

Early fuel evaporation system EFE system Mixture heater control
ri!sg:g(r:flly erasable programmable read only EEPROM -

Electronic ignition system El system Ignition timing control
Engine control EC e

Engine control module ECM ECCS control unit

Engine coolant temperature ECT Engine temperature
Engine coolant temperature sensor ECTS Engine temperature sensor
Engine madification EM b

Engine speed RPM Engine speed

Erasable programmable reaa only memory EPROM i

Evaporative emission canister

EVAP canister or Canister

Canister

Gl-45
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List (Cont’d)

***. Not applicable

NEW ACRONYM /

NEW TERM ABBREVIATION QLD TERM
Evaporative emission system EVAP system Evaporative emission control system
Exhaust gas recirculation valve EGR valve EGR valve
Exhaust gas recirculation control-BPT valve EGRC-BPT vaive BPT valve

Exhaust gas recirculation control-solenoid valve

EGRC-solenoic valve

EGRH control solenoid valve

Exhaust gas recirculation temperature sensor

EGR temperature sensor

EGRT sensor

Exhaust gas temperature sensor

Flash electrically erasable programmatle read

only memory FEEPROM

Flash erasable programmable read only memory | FEPROM e

Flexible fuel sensor FFS i

Flexible fuel system FF system o

Fuel pressure regulator e Pressure regulator

Fuel pressure requlator control solenoid valve e PRVR control solenoid valve
Fuel trim FT i

Heated oxygen sensor HO2S Exhaust gas sensor

Idle air control system 1AC system Idle speed control

ldle air control valve-air regulator

IACV-air regulator

Air regulator

Idle air control valve-auxiliary air control valve

IACV-AAC valve

Auxiliary air contral (AAC} vaive

Idle air control valve-FICD solenocid valve

IACV-FICD solencid valve

FICD solenoid valve

Idle air control valve-idle up control solenoid
valve

IACV-idle up controf solenoid
valve

ldle up control solenoid vaive

Idle speed control-Fi pot ISC-FI pot Fl pot

tdle speed conirot system ISC system e

ignition control IC o

Ignition control module ICM e

Indirect fuel injection system IFI system o

Intake air IA Air

Intake air temperature sensor |AT sensor Air femperature sensor
Knock - Detonation

Knock sensor KS Detonation sensor
Malfunction indicator lamp MIL Check engine light
Manifold absolute pressure MAP b

Manifold absolute pressure sensor MAPS e

Manifold differential pressure MDP o

Manifold differential pressure sensor MDPS i
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List (Cont’d)

*kk

: Not applicable

NEW ACRONYM /

NEW TERM ARBREVIATION OLD TERM
Manifoid surface temperature MST wEE
Maniicld surface temperature sensor MSTS b
Manifald vacuum zcne MVZ i
Manifold vacuum zone senscr MVZS
Mass air flow sensor MAFS Air flow meter

Mixture control solenoid valve

MC solenoid valve

Air-fuel ratio control solenoid valve

Multiport fue! injection System MFI system Fuel injection control
Neutral position switch e Neutral switch
Nonvolatile random access memory NVRAM i

Cn beard diagnostic system OBD system Self-diagnosis

Open loop Ol Qpen loop

Oxidation catalyst QcC Catalyst

Oxidation catalytic converter system QC system e

Oxygen sensor Q23 Exhaust gas sensor
Park position switch e Park switch
Park/neutral position switch PNP switch Park/neutral switch
Periodic trap oxidizer system PTGX system e

Positive crankcase ventilation PCV Positive crankcase ventilation
Positive crankcase ventilation valve PCV valve PCV vaive
Powertrain contrel module PCM -

Programmable read only memory PROM b

Pulsed secondary air injeclion conirol solenoid valve

PAIRC solenoid valve

AlV controi solenoid valve

Pulsed secondary air injection system PAIR system Air induction valve (AIV) cantrol
Pulsed secondary air injection valve PAIR valve Air induction valve
Random access memary RAM o
Read only memory ROM o
Scan tool ST e
Secondary air injection pump AlR pump -
Sacondary air injection system AlR system o
Sequential multiport fuel injection system SF1 system Sequential fuel injection
Service reminder indicator 3Rl i
Simultaneous multiport fuel injection system i Simultaneous fuel injection
Smoke puff limiter system SPL system e
Supercharger 5C o
Supercharger bypass SCB o
System readiness test SRT b
Thermal vacuum valve T™vwW Thermal vacuum valve
Three way catalyst TWC Catalyst
Three way catalytic converter system TWGC system i
Three way+oxidation catalyst TWC+CC Catalyst
Gl-47
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SAE J1930 TERMINOLOGY LIST

SAE J1930 Terminology List (Cont’d)

***: Not applicable

NEW ACRONYM /

NEW TERM ABBAEVIATION OLD TERM
Three way+oxidation catalytic converter system | TWC+0GC system i
Throttle body TB Throttle chamber

SPI bedy

Throttle body fuel injection system TB! system Fuel injection control
Throttle position TP Throttle position
Throttle position sensor TFS Throttle sensor
Throttle position switch TP switch Throttle switch

Torque converter clutch solenoid valve

TCC solencid valve

Lock-up cancel solenoid

Lock-up solenoid

Turbocharger TC Turbocharger

Vehicle speed sensor VSS Vehicle speed sensor
Volume air flow sensor VAFS Air flow meter

Warm up oxidation catalyst WU-OC Catalyst

Warm up oxidation catalytic converter system WU-OC system e

Warm up three way catalyst WU-TWC Catalyst

Warm up three way catalytic converter system WU-TWC system o

Wide open throttle position switch WOTP switch Full switch
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ENGINE LUBRICATION & COOLING SYSTEMS

SECTION LC
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sevear-

ity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of an air bag mod-

ule {located in the center of the steering wheel), a diagnosis sensor unit, warning lamp, wiring harness, a crash

zone sensor (AWD models) and spiral cable. Information necessary to service the system safely is included

in the RS section of this Service Manual.

WARNING: :

¢ To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

¢ Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

* Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

Liquid Gasket Application Procedure

a. Use a scraper to remove all traces of old liquid gasket from

E> mating surfaces and grooves. Also, completely clean any oil

i (o from these areas.

r 'srl’geer b. Apply a continuous bead of liquid gasket to mating surfaces.

(Use Genuine Liquid Gasket or equivalent.)
& For oil pan, be sure liquid gasket diameter is 3.5 to 4.5 mm
(0.138 to 0.177 in).

Groove Bolt hole e For areas except oil pan, be sure liquid gasket diameter is

2.0 to 3.0 mm (0.079 to 0.118 in).

semisar| €. Apply liquid gasket around the inner side of bolt holes {unless
otherwise specified).

d. Assembly should be done within 5 minutes after coating.

e. Wait at least 30 minutes before refilling engine oil and engine
coolant.

<€

Inner side

AEMO80
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PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of spacial service tools illustrated here.

Tool number
(Kent-Moore No.)
Tocl name

Description

(J34301-C)
Qil pressure gauge set
) (J34301-1}
Oil pressure gauge
(2) (J34301-2)
Hoses
(8) (J34298)
Adapler
(@ (J34282-1)
Adapter
(8 (790-301-1230-A)
60° adapter
(8) (J34301-15)

Measuring oil pressure

Maximum measuring range:

Square socket AATE46 1,379 kPa (14 kg/cm?, 200 psi)
EG1765031 ] Adapting radiator cap tester to radiator filler
(J33984-A) ) @ . Hiﬁ b neck
Radiator cap tester adapter @ "’Tj

) é} a id}:ﬂﬂ—a a: 28 (1.10) dia.
T b: 31.4 (1.236) dia.
c: 41.3 (1.626) dia.
NT564 Unit: mm (in)
WS39930000 Pressing the tube of liquid gasket
( —
Tube presser
NTO52
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ENGINE LUBRICATION SYSTEM

Lubrication Circuit
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ENGINE LUBRICATION SYSTEM

Oil Pressure Check Gl

WARNING:

e Be careful not to burn yourself, as the engine and oil may ;s
be hot. o=

¢ For M/T models, put gearshift lever in Neutral “N” position.
Fer A/T models, put selector lever in Park “P” position. Ew

1. Check olil level.

2. Bemove oil pressure switch,

3. Install pressure gauge.

4

5

(434301-1)

g

Start engine and warm it up to nermal gperating temperature.
Check oil pressure with engine running under no-load.

:%\ ~ /Q Engine speed Approximate discharge pressure EG
- ) TR rpm kPa (kg/cm?, psi)
_ N Idle speed More than 78 (0.8, 11) EE
NN/ 3,000 412 - 481 (4.2 - 4.9, 60 - 70)
O " " - ]
O ‘ o |f dlfference is extreme, check oil passage and oil pump oL
for oil leaks. w

6. Install oil pressure switch with sealant.

ALCO59
&1
Qil Pump
TF
SEC. 150 Drive spindle
- Gasket b:O
i
/2 [@] 6 - 1006 - 1.0, 52 - 87) Ef
s %—
Q Pump body
22.¢ > -
2 Gasket ‘3 i
Quter rotor N
ER
: 39 - 49
(4.0 - 5.0, -
‘ Pump cover | 29 -36) &7
Pump
cover B
RS
Charmlter A
't \\
“a BT
h valve set
[@] 6 - 10 (0.6 - 1.0, 52 - 87}
i
- - @1 Nem (kg-m, in-Ib}
:DJH -15 (1.1 -15,8 - 11} B g
EL
SLGo45-A
o
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ENGINE LUBRICATION SYSTEM

Punch mark

Qil hole

ALCO54

Cap

Regulator

Spring valve

ALCO58

{

SLC185A

SLCO26

5LGT32

Oil Pump (Cont’d)

Always replace with new oil seal and gasket.

When removing oil pump, turn erankshaft so that No. 1
piston is at TDC on its compression stroke.

When installing oil pump, apply engine oil to gears, then
align punchmark on drive spindle and oil hole on oil

pump.

REGULATOR VALVE INSPECTION

1.
2.

3.

Visually inspect components for wear and damage.

Check oil pressure regulator valve sliding surface and valve
spring.

Coat regulator valve with engine oil. Check that it falls
smoothly into the valve hole by its own weight.

Replace regulator valve set or oil pump assembly if dam-
aged.

OIL PRESSURE RELIEF VALVE INSPECTION

Inspect oil pressure relief valve for movement, cracks and breaks
by pushing the ball. If replacement is necessary, remove valve by
prying it out with a suitable tool.

Install a new valve by tapping it in place.

OIL PUMP INSPECTION
Use a feeler gauge to check the following clearances.

Standard clearance:

Unit: mm {in)

Rotor tip clearance @
Quter rotor to body clearance @

Side clearance (with gasket) @

Less than 0.12 (0.0047)
0.15 - 0.21 {0.0059 - 0.0083)
0.04 - 0.08 (0.0016 - 0.0031)

If the tip clearance ((1)) exceeds the limit, replace gear set.
If body to gear clearances ((2), (3)) exceed the limit,
replace oil pump assembly.
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ENGINE COOLING SYSTEM

Cooling Circuit

~agffmmm= Thermostat: Open
zZprrrzzi Thermostat: Closed

A

intake manifold

-
I———- i Reservoir tank
Throttle body e ———— Water outlet Radiator L _ ]

I

Intake manifold

{} ,

Cylinder biock Thermostat

i

Heater

= ——  Cylinder block

j

Cylinder block
water galiey

f

Water pump

)

Thermostat housing [<<ZZzezsd

(Front cover} =

ALCO55

System Check

WARNING:

Never remove the radiator cap when the engine is hot. Serious
burns could occur from high pressure coolant escaping from
the radiator.

Wrap a thick cloth around the radiator cap. Slowly turn it a
quarter turn to allow built up pressure to escape. Carefully
remove the radiator cap by turning it all the way.

CHECKING COOLING SYSTEM HOSES

Check hoses for the following:
& |Improper attachment
Leaks

Cracks

Damage

Chafing

Deterioration

L.C-7
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ENGINE COOLING SYSTEM

EG17650301 -
(J33584-A)

Hose adapter

(J33984-A)

EG17650301

SLC755A

SMAS678

SEC. 210A

[(16-21 N'm
\ (1.6 -2.1 kg-m,
\ 12 .15 ft-lb) .

ALCQ60

System Check (Cont’d)
CHECKING COOLING SYSTEM FOR LEAKS

To check for leakage, apply pressure to the cooling system with a
radiator cap tester.
Testing pressure:
157 kPa (1.6 kg/cm?, 23 psi)
CAUTION:
Higher pressure than specified may cause radiator damage.

CHECKING RADIATOR CAP

To check radiator cap, apply pressure to radiator cap with a radia-
tor cap tester.
Radiator cap relief pressure:
Standard
78 - 98 kPa (0.8 - 1.0 kg/ecm?, 11 - 14 psi)
Limit
59 - 98 kPa (0.6 - 1.0 kg/cm?, 9 - 14 psi)

Pull the neqative pressure valve to open it.
Check that it closes completely when released.

Water Pump

CAUTION:

e When removing water pump assembly, be careful not to
get coolant on drive belts.

e Water pump cannot be disassembled and should be
replaced as a unit.

& After installing water pump, connect hose and clamp
securely, then check for leaks using radiator cap tester.

REMOVAL

1. Drain coolant from engine.
Refer to MA section (“Changing Engine Coolant’, “ENGINE
MAINTENANCE").

2. Remove fan coupling with fan.

3. Remove power steering pump drive belt, generator drive belt
and A/C compressor drive belt.

4. Remove water pump.

LC-8



ENGINE COOLING SYSTEM

SLC188A

P4 Liguid gasket:
2.0 - 3.0 mm {0.079 - 0118 in}

SLC391AA|

e

./ [Pl63 - 8.3 N-m (0.64 - 0.85 kg-m.
Water inlet 55.6 - 73.8 in - Ib)
ALCOB1

Water Pump (Cont’d)
INSPECTION

® Check body assembly for rust or corrosion.
® Check for rough operation due to excessive end play.

INSTALLATION

1. Use a scraper to remove liquid gasket from water pump.
e Also remove traces of liquid gasket from mating surface

of cylinder block.

2. Apply a continuous bead of liquid gasket to mating surface of

water pump.

¢ Use Genuine Liquid Gasket or equivalent.

When filling radiator with coolant, refer to MA section
(“Changing Engine Coolant”, “ENGINE MAINTENANCE").
When installing drive belts, refer to MA section (“Checking

Drive Belts”).

Thermostat

¢ Be careful not to spill coolant over engine compartment.

Use a rag to ahsorb coolant.
REMOVAL

1. Drain coolant from engine. Refer to MA section (“Changing
Engine Coolant”, “ENGINE MAINTENANCE”).

Remove air cleaner and air duct assembly.

Remove water hose from water inlet housing.

Remove water inlet housing, then take out thermostat.

LN
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ENGINE COOLING SYSTEM

Thermostat (Cont’d)

INSPECTION

1. Check valve seating condition at normat room temperature. It
should seat tightly.
2. Check valve opening temperature and valve lift.

Valve opening temperature C(°FH 76.5 (170)
Valve lift mm/*C (in/°F) More than 8/90 (0.31/194)
3. Then check if valve closes at 5°C (9°F) below valve opening
temperature.
SLC343
Liquid gasket: INSTALLATION
2.0 - 3.0 mm {0.079 - 0.118 in) - .
1. Use a scraper to remove old liquid gasket from water inlet.
& Also remove traces of liquid gasket from mating surface
of front cover.
2. Apply a continuous bead of liquid gasket to mating surface of
water inlet.
¢ Use Genuine Liquid Gasket or equivalent.
SLC824-A

Install thermostat with jiggle valve or air bleeder at upper side.
Install water inlet housing.

Install water hose to water inlet housing.

Install air cleaner and air duct assembly.

Refill engine coolant. Refer to MA section (“Changing Engine
Coolant”, “ENGINE MAINTENANCE"}.

After installation, run engine for a few minutes, and check
for leaks.
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ENGINE COOLING SYSTEM

5

Radiator

REMOVAL AND INSTALLATION

1. Drain coolant from radiator. Refer to MA section (“Changing B
Engine Coolant”, "ENGINE MAINTENANCE”).

2. Disconnect upper and lower radiator hoses. o
3. Remove air cleaner and air duct assembly. i
4. Remove fan coupling with fan.

5. Remove lower radiator. shroud.

6. Remove radiator shroud.

7. Remove A/T oil cooler hoses (A/T models only).

8. Disconnect coolant reservoir hose. )
9. Remove radiator. EC
10. After replacing radiator, install all parts in reverse order of

removal. B
11. Refill engine coolant. Refer to MA section (“Changing Engine FE
Coolant”, "ENGINE MAINTENANCE").

e After installation, run engine for a few minutes, and check

P
for leaks. ol
SEC. 214 [®)32-42(033-043,286-373) Reservair tank AT model only
Automatic _
transmission [T
oil cooler hose
g, ET
[ @
@ :
TF
Radiator upper hase
0
Radiator lower hose
F
Radiator drain
plug W .
o} b
Radiator rubbar T
mounting
EE
— e[
[®]3.2-4.2(0.33-0.43,28.6 - 37.3)
Radiator shroud HE’
[®)] : N-m g-m, in-1b)
ALCO53 |
21
g
El.
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ENGINE COOLING SYSTEM

SEC. 210 [ |6 - 10 (0.6 - 1.0, 52 - £7) Cooling Fan
A DISASSEMBLY AND ASSEMBLY

& k'\
% Fan pulley
™

Far; coupling
T Fan

ALC057

INSPECTION

Check fan coupling for rough operation, oil leakage and bent
bimetal.

SLC072

136 LC-12



ENGINE COOLING SYSTEM

Overheating Cause Analysis

Symptom

Check items

Poor heat transfer

Water pump malffunction

Worn or Icose drive belt

Thermostat stuck closed

Damaged fins

Dust contamination or paper
clogging

Mechanical damage

Clogged radiator cooling tube

Excess foreign material {rust,
dirt, sand, eic.)

Reduced air flow

Cooling fan does not cperate

Fan coupling does not operate

High resistance to fan rotation

Damaged fan biades

Damaged radiator shroud

Improper coolant mixture ratio

Cooling
system parts | Poor coolant quality — - —
malunction
Loose clamp
Cooling hose
Cracked hose
Water pump Poor sealing
Loose
Radiator cap -
Coolant leaks Poor sealing
0Q-ring for damage, deteriora-
Insufficient coolant ticn or improper fitting
Radiator Cracked radiator 1ank
Cracked radiator core
Reserveoir tank Cracked reservoir tank
Cylinder head deterioration
Overflowi . K Exhaust gas leaks inte cooling
verflowing reservoir tan system Cylinder head gasket deteriora-
tion
High engine tprm under no load
Abusive driving Dnvmg in low gear for extended
time
Driving at extremely high speed
— Overload on engine Powertrain systern malfunction
Installed improper size wheels
and tires _
Except Dragging brakes
cooling gging
system parls Improper igniticn timing
malfunction

Blocked or restricted air flow

Blocked bumper

Blocked radiator grille

Installed truck brassiera

Mud contamination or paper
clogging

Blockad radiator

Blocked condenser

Installed large fog lamp

LC-13
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SERVICE DATA AND SPECIFICATIONS (SDS)

Engine Lubrication System

Oil pressure check Qil pump
. . nit: mm (in}
Engine speed Approximate discharge pressure
rpm kPa (kg/fcm?, psi) Rotor tip clearance Less than 0.12 (0.0047)
ldle speed More than 78 (0.8, 11} Quter rotor to body clearance 0.15 - 0.21 (0.0059 - 0.0083)
3,000 412 - 481 (4.2- 49, 60 - 70} Side clearance (with gasket) 0.04 - 0.08 (0.0016 - 0.0031)

Engine Cooling System

Thermostat Radiator
. Unit: kPa (kg/cm?, psi)
Valve opening temperature °C (°F) 76.5 (170)
. - B8-1.0,11-14
Valve lift mm~C (inF) | More than 8/90 (0.31/194) Cap relief Standard 78-98(08-10,11-14)
pressure Limit 59-98(06-1.0,9-14)
l.eakage test pressure 157 (1.6, 23)
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ENGINE CONTROL SYSTEM
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CO NT E NTS (Cont’d.)
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TROUBLE DIAGNOSIS FOR DTC P0500.................. 217
Vehicle Speed Sensor (VSS) ... 217
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TROUBLE DIAGNOSIS FOR DTC P0510..................226
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When you read wiring diagrams:

FOR AN ELECTRICAL INCIDENT".

#® Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

® See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Index for DTC

DTC*3
tems CONGULT Reference

(CONSULT screen terms) ECM*1 GoTs page

Unable to access ECCS — — EC-76
*COOLANT TEMP SEN 0908 PG125 EC-124
ggSHOL PRESS SEN- 0803 P0105 EC-100
CAMSHAFT POSI SEN 0101 P0340 EC-171
CLOSED LOOP 0307 P0O130 EC-134
CLOSED THRL POS SW 0203 PO510 EC-226
COOLANT TEMP SEN*4 0103 PO115 EC-113
CRANK P/S (OBD) COG 0905 P1336 EC-262
CRANK POS SEN (OBD) 0802 P0335 EC-166
CYL 1 MISFIRE 0608 P0301 EC-162
CYL 2 MISFIRE 0607 P0O302 EC-182
CYL 3 MISFIRE 0606 PO303 EC-162
CYL 4 MISFIRE 0605 PO304 EC-162
ECM 0301 PGBOS EC-230
EGR SYSTEM 0302 P0400 EC-176
EGR TEMP SENSOR 0305 P1401 EC-271
EGRC SOLENQID/Y 1005 P1400 EC-267
EGRC-BPT VALVE 03086 P0402 EC-184
E‘I\Cﬂ;\r\? PURG FLOW/ 0111 P1447 EC-288
EVAP SYS PRES SEN 0704 P0O450 EC-212
EVAF (SMALL. LEAK) 0705 P0440 EC-189
FRONT 02 SENSOR 0363 PO130 EC-129
FR Q2 SEN HEATER 0901 P0135 EC-135
FUEL 8YS DIAG-LEAN 0115 PG171 EC-148

ltems pres Reference

{CONSULT screen terms) ECM*1 CONSULT page
GST*2

FUEL SYS DIAG-RICH 0114 P72 EC-153
IACV-AAC VALVE 0205 PO505 EC-221
IGN SIGNAL-PRIMARY 0201 P1320 EC-256
INT AIR TEMP SEN 0401 PO110 EC-107
MAP/BARO SW SOL/V 1302 P1105 EC-237
MASS AIR FLOW SEN*4 0102 P0O100 EC-93
MULTI CYL MiSFIRE 0701 PO300 EC-162
NO SELF DRGNOSTIC | s | nopTo | Eous
FALURE WDICATED | 0505 | oo | —
OVER HEAT 0208 P1900*6 EC-300
PARK/NEUT POSI SW 1003 PO705 EC-232
PURG CONT/V & SV 0807 P0O443 EC-19%
CP)L(;?J_G”\\/IIOLUME 1008 P1445 EC-281
REAR 02 SENSOR 0707 P0136 EC-132
RR 02 SEN HEATER 0302 PO141 EC-143
SWIRL/Y CONT VC 5W 0112 Pit65 EC-251
SWIRL CONT S/V 1004 P1130 EC-243
TANK FUEL TEMP SEN 0402 PO180 EC-158
THROTTLE POSI SEN'4 0403 PO120 EC-118
TOR CONV CLUTCH S/ 0904 P1550 EG-295
;\\I(ngéLALYST 0702 P0420 EC-186
VG BYPASS/VY o0aot P1441 EC-276
VEHICLE SPEED SEN 0104 PG500 EC-217
VYENT CONTROL VALVE 0903 P0O446 EC-207

*1;

EC-2

numbers are controlled by NISSAN.

is indicated only by CONSULT.

: These numbers are prescribed by SAE J2012.
: 1st trip DTC No. is the same as DTC No.
: When the fail-safe operation occurs, the MIL illuminates.
: While engine is running.
: Since this diagnosis does not meet P1900 of SAE J2012, it

In Diagnostic Test Mode |} {Self-diagnostic results). These



DIAGNOSTIC TROUBLE CODE INDEX
Alphabetical & P No. Index for DTC (Cont’d)

P NO. INDEX FOR DTC Gl
DTC*3 DTC*3
lterns Reterence ltems Reference
CONSULT ECM™ {CONSULT screen terms) page CONSULT EOM*1 (CONSULT screen terms) page
GST*2 GST*2
— — Unable to access ECCS EC-76 PO50C 0104 VEHICLE SPEED SEN EC-217 Eid
No DTC Flashing*s EEL?JEHLg Il;l[.;\l(éz%sglc 45 PO5D5 0205 IAGV-AAC VALVE EC-221
PO510 0203 CLOSED THRL POS SW EC-226 e
NO SELF DIAGNOSTIC e
POODO Q505 FAILURE INDICATED — POB0S 0301 ECM EC-230
PO100 0102 MASS AIR £1 OW SEN*4 EG-03 PO705 1003 PARK/NEUT POSI SW EC-232
P1105 1302 MAPR/BARO SW SOLV EC-237
PO105 ogos | ABSOL PRESS SEN- EC-100
50R P1130 1004 SWIRL CONT S/V EC-243
P0O110 0401 INT AIR TEMP SEN EC-107 P11656 0112 SWIRL/AY CONT VG SW EC-251 Fll;
PO115 0103 COOLANT TEMP SEN*4 EC-113 P1320 0201 IGN SIGNAL-PRIMARY EG-286
PG120 0403 THROTTLE POS| SEN*4 EC-118 P1336 0905 CRANK P/S (OBD) COG EC-262 .
PO125 0acs "CCOLANT TEMP SEN EC-124 FP1400 1005 EGRG SOLENOID/V EC-267 '
P0130 0307 CLOSED LOOP EC-134 P1407 0305 EGR TEMP SENSOR EC-271
PO130 0303 FRONT 02 SENSOR EC-129 P1441 0801  [VGN BYPASSV EC-276 T
PO135 0901 FR 02 SEN HEATER EC-135
P1445 1008 Egﬁf_‘f\\; OLUME EC-281
PO136 0707 REAR 02 SENSOR EC-139 8
PO141 0902 RR 02 SEN HEATER EC-143 P1447 0111 En\é)ANP PURG FLOW/ EC-288
PO171 1 - -
0115 FUEL S¥YS DIAG-LEAN EC-148 orsso o008 TOR CONY GLUTCH . s
P0172 0114 FUEL 5YS DIAG-RICH EC-153 50 .
P0O180 0402 TANK FUEL TEMP SEN EC-158 P1900*6 0208 OVER HEAT EC-300
P0300 0701 MULTI CYL MISFIRE EC-162 *1: In Diagnostic Test Mode Il (Self-diagnostic resutts). These 2D
numbers are controlled by NISSAN.
P0O301 060 YL A - .
608 CYL 1 MISFIRE EC-162 *2: These numbers are prescribed by SAE J2012.
P0302 0667 CYL 2 MISFIRE EC-162 *3: 1st trip DTG No. is the same as DTG No. s
. . ) ) . BE&
P RE 4: When the fail-safe operation oceurs, the MIL illuminates.
0303 0606 CYL 3 MISFIR EC-162 *5: While engine is running.
PO304 0605 CYL 4 MISFIRE EC-162 *6: Since this diagnosis does not meet P1900 of SAE J2012, it
is indicated only by CONSULT. =
PG335 0802 CRANK PQS SEN (OBD)| FEG-166 e
P0340 0101 CAMSHAFT POS! SEN EC-171
PO400 0302 | EGR SYSTEM EC-176 BR
PO402 0306 EGRC-BPT VALVE EC-184
TW CATALYST -
PO420 0702 SYSTEM £EC-186 &l
PQ440 0705 EVAP (SMALL LEAK) EC-189
P0443 0807 PURG CONT/V & S/V EC-199 S
PO446 0903 VENT CONTROL VALVE EC-207
P0450 0704 EVAP SYS PRES SEN EC-212 E
IE]
|
il
EL
[
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PRECAUTIONS AND PREPARATION

Special Service Tools

The actual shapes of Kent-Moore tools may differ from those of spectal service tools illustrated here.

Tool number
{Kent-Moore No.}
Tool name

Description

(J36471-A)
Heated oxygen sensor
wrench

@/

Loosening or tightening front and rear heated
oxygen sensors

NT379
EG17650301 . Adapting radiator cap tester to radiator filler
(J33984-A) : . ﬁ =114, neck
Radiator cap tester adapter @ ' == j
éﬁ i[ﬂ:?cﬂ]i a: 28 (1.10) dia.
b: 31.4 (1.236) dia.
¢: 41.3 (1.626) dia.
NT564 Unit: mm {in)
Commercial Service Tool
Tool name Description
Fuel filler cap adapter Checking fuel tank vacuum relief valve open-
ing pressure
NTE53

Supplemental Restraint System (SRS) “AIR

BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver in a frontal collision. The Supplemental Restraint System consists of an air bag mod-
ule (located in the center of the steering wheel), a diagnosis sensor unit, warning lamp, wiring harness, crash
zone sensor (4WD models) and spiral cable. Information necessary to service the system safely is included
in the RS section of this Service Manual.

WARNING:

e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or death
in the event of a collision which would result in air bag inflation, all maintenance must be performed
by an authorized NISSAN dealer.

o [Improper maintenance, including incorrect removal and installation of the SRS, can lead to per-

sonal injury caused by unintentional activation of the system.

¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses are covered with yellow insulation either just before the
harness connectors or for the complete harness, for easy identification.

EC-4



PRECAUTIONS AND PREPARATION

Precautions for On Board Diagnostic (OBD)
System of Engine

The ECM (ECCS control module} has an on board diagnostic system. [t will fight up the malfunction indica-
tor lamp (MIL) to warn the driver of a malfunction causing emission deterioration.
CAUTION:

Be sure to turn the ignition switch “OFF”’ and disconnect the negative battery terminail before any
repair or inspection work. The open/short circuit of related switches, sensors, solenoid valves, etc.,
will cause the MIL to light up.

Be sure to connect and jock the connectors securely after work. A loose (uniocked) connector will
cause the MIL to light up due to the open circuit. (Be sure the connector is free from water, grease,
dirt, bent terminals, etc.)

Be sure to route and secure the harnesses properly after work. The interference of the harness with
a bracket, etc., may cause the MIL to light up due to the short circuit.

Be sure to connect rubber tubes properly after work. A misconnected or disconnected rubber tube
may cause the MIL to light up due to the malfunction of the EGR sysiem or fuel injection system,
ete.

Be sure to erase the unnecessary malfunction information (repairs completed) from the ECM before
returning the vehicle to the customer.

EC-5
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PRECAUTIONS AND PREPARATION

Engine Fuel & Emission Control System

FUEL PUMP

# Do not operate fuel pump when there
is no fuel in lines.

@ Tighten fuel hose clamps to the
specified torque. {(Refer to MA

section.)
BATTERY
® Always use a 12 volt battery as power
S0uUrce.
@ Do not attempt to discannect battery
cables while engine is running.
ECM WHEN STARTING
® Do not disassemble ECCS contral & Do not depress accelerator pedal when
madule {ECM). starting.
& Do not turn diagnosis mode selector ® Immediately after starting, do not rev up
forcibly. engine unnecessarily.
& |f a battery terminal is disconnected, ® Do not rev up engine just prior to
the memory will return to the ECM shutdown.

value.

The ECCS will now start to self-control
at its initial value. Engine operation can
vary slightlty when the terminal is
disconnected. However, this is hot an
indication of a problem. Do not replace
parts because of a slight variation.

146 EC-6

WIRELESS EQUIPMENT

® When installing CB ham radio or a
maobile phone, be sure to observe the
following as it may adversely affect
electronic control systems depending
on its installation location.

1) Keep the antenna as far away as

possible from the electronic control

units.

Keep the antenna feeder line more than

20 cm (7.9 in) away from the harness

of electronic controls.

Do not let then run parallel for a long

distance.

Adjust the antenna and feeder line so

that the standing-wave ratio can be

kept smaller.

4) Be sure to ground the radio to vehicle
body.

2

3

ECCS PARTS HANDLING

® Handle mass air flow sensor carefully to
avoid damage.

@ Do not disassemble mass air flow
SeNnsor.

& Do not clean mass air flow sensor with

any type of detergent.

Do not disassemble [ACV-AAC valve.

Even a slight leak in the air intake

system can cause serious problems.

® Do not shock or jar the camshaft
position sensor.

ECCS HARNESS HANDLING

® Securely connect ECCS harness
connectors.

A poor connection can cause an
extremely high (surge) voltage to
develop in coil and condenser, thus
resultingtin damage to ICs.

@ Keep ECCS harness at least 10 cm (3.9
in) away from adjacent harnesses, to
prevent an ECCS system malfunction
due to receiving external noise,

® Keep ECM parts and harnesses dry.

@ Before removing paits, turn of ignition
switch and then disconnect battery
ground cable.

SEF903MC



PRECAUTIONS AND PREPARATION

SEF289H

Tightened L

oosened

SEF308Q

SEF291H

Perform ECM
Terminals and

Reference Value
inspection before

OLD ONE

\_¢r / P
'T)"s_._;jﬂ

SEFG51P

Precautions

Before connecting or disconnecting the ECM harness
connector, turn ignition switch OFF and disconnect nega-
tive baitery terminal. Fallure to do so may damage the
ECM because battery voltage is applied to ECM even if
ignition switch is turned off.

When connecting ECM harness connector, tighten secur-
ing bolt until the gap between orange indicators disap-
pears.

[®): 3-5Nm (0.3 - 0.5 kg-m, 26 - 43 in-Ib)

When connecting or disconnecting pin connectors into or
from ECM, take care not to damage pin terminals (bend or
break).

Make sure that there are not any bends or breaks on ECM
pin terminal when connecting pin connectors.

Before replacing ECM, perform ECM Terminals and Refer-
ence Value inspection and make sure ECM functions prop-
erly. Refer to EC-83.

After performing each TROUBLE DIAGNOSIS, perform
“OVERALL FUNCTION CHECK” or “DTC (Diagnostic
Trouble Code) CONFIRMATION PROCEDURE”.

The DTC should not be displayed in the “DTC CONFIRMA-
TION PROCEDURE” if the repair is completed. The
“OVERALL FUNCTION CHECK” should be a good result if
the repair is completed.

EC-7
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PRECAUTIONS AND PREPARATION
Precautions (Cont’d)

e When measuring ECM signals with a circuit tester, never
allow the two tester probes to contact.

_‘;3 . Accidental contact of probes will cause a short circuit and

X damage the ECM power transistor.

Battery
voltage

Harness connector
for solencid valve

: oK
Cirguit tester ﬁ

SEF348N

148 EC-8



ENGINE AND EMISSION CONTROL OVERALL SYSTEM
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Diagram
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location &l
EGRC-BPT valve o a0
EGR valve &,
EGR temperature sensor.

Fuel pressure reguiater
Fuel filter

One-way valve Crankshaft position sensor {(OBD)

i
EVAP canister purge B
volume control valve
Absolute pressure Spark plugs
sensor LG

EVAP canister
purge control

valve
MAP/BARO
switch solenoid
valve
FE
Gl
T
AT
Sirl i
control valve
control vacuum—f——m—w - "
check switch Injectors TE
Swirl control valve )
control sclenoid valve EGRC-solenold valve
] Condenser ?,@
Mass air flow sensor IACV-FICD solenoid valve Camshaft position sensor,
EVAP camster_ purge |ACV-AAG valve ‘pov‘tr_er tran.3|stor and
control solenoid vaive ignition coil ~
Throttle position sensor L Engine coolant temperature sensor (buitt into distributar) &
S
it
EGRC-BPT valve ' Mass air flow sensor
ST
Throttle position sensor
BT

Swirl control valve

4\
—
\ ‘ Swirl control valve control sclengid valve

SEF725T

EC-11 151
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

ECCS Component Parts Location (Cont’d)

Front heated oxygen sensor ——

SEF578P

FroNcieaner housing

Intake air temperature ———
wsensor harness connector

SEF2273

SEF1615

EC-12




ENGINE AND EMISSION CONTROL OVERALL SYSTEM

Vacuum Hose Drawing @l
EGRG-BPT valve Swirl control (LA _
_\ valve actuator
FGR valve \f—\ P | )
Fuel pressure
regulator
To air cleaner\ 4
Y

EVAP canister purga
velume control valve

Swirl control valve

control solenoid valve “ﬂL
+—— Throttle body hid

N

EVAP canister
purge centrol valve

NS
ag\ —_ \J EVF;P lcan:ster‘dpurg:e BD
S _ /’r ” d One-way valve gontrol sokenod valve

B
MAP/BARO ’
solenoid switch l’.yl
R&
Vacuum gallery .
. To EGRG-solenoid valve
Swirl contro! valve control ) BR
vacuum check switch To EGRC-solenoid =
valve
~or—+To fuel pressure
regulator -
ST
-~
To air To throttl B
cleaner o throttle
To swirl control B
valve and solenoid valve =,
To throttle body
To EVAP canister
To vacuum tank purge control EL
) solenoid valve
To swirl control valve
control vacuum connector
check switch
IBX4

To MAP/BARO solenoid switch

Refer to “System Diagram”, EC-10 for vacuum control system. AECT46A
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ENGINE AND EMISSION CONTROL OVERALL SYSTEM

System Chart

Camshalft position sensor

Mass air flow sensor

S01

Engine coolant temperature sen-

Front heated oxygen sensor

Y

A4

Ignition switch

Throttle position sensor

hd

*3

Closed throttle position switch

h 4

¥

Neutral positicn/Inhibitor switch

Air conditioner switch

h J

1

® EGR temperalure sensor
® Absolute pressure sensor

Sensor

® |ntake air temperature sensor

® EVAP control system pressure

Battery voltage

Y

Power steering oil pressure
switch

Vehicle speed sensor

Tank fuel temperature sensor

Y

Y

"1

Crankshaft position sensor
(OBDY

2

Rear heated oxygen sensor

h 4

Y

1

Swirl control valve control
vacuum check switch

ECM
{ECCS
control
module)

Fuel injection &
mixture ratio controi

h J

Injectors

Distributor ignition system

Y

Power transistor

Idle air control system

Y

IACV-AAC valve and {ACV-FICD
solenoid valve

Fuel pump control

Fuel pump relay

Front heated oxygen sensor
monitor & on board diagnostic
system

Y

Malfunction indicator iamp
{On the instrument panel)

Swirl control valve control

h J

Swirl control valve control sole-
noid valve

EGR control

Y

EGRC-solenoid valve

Front heated oxygen sensor
heater control

h 4

Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater control

4

Rear heated oxygen sensor
heater

Air conditioning cut control

h 4

Air conditioner relay

EVAP canister purge flow con-
trol

& EVAP canister purge volume
control valve

® EVAP canister purge control
solenoid valve

® EVAP canister vent control
valve

® Vacuum cut valve bypass
valve

® MAP/BARQC switch solenoid
valve

*1: These sensors are not used to contro! the engine system. They are used only for the on board diagnosis.
*2: This sensor is not used to control the engine system under normal conditions.
*3: This switch will operate in place of the throttle position sensor to control EVAP parts if the sensor malfunctions.

EC-14




ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Multiport Fuel Injection (MFl) System

INPUT/OUTPUT SIGNAL LINE

Camshalft position sensor Engine speed

Mass air flow sensor

Amount of intake air

Y

Engine coolant temperature sensor

Engine coolant temperature

h4

Front heated oxygen sensor

Density of oxygen in exhaust gas

A

Throttle position sensor

Throttle position

Y

ECM

Neutral position/Inhibitor switch Gear position

Throttle valve idle position

Y

(ECCS
control
module)

k

Injector

Vehicle speed sensor Vehicle speed

Y

Ignition switch Start signal

Air conditioner switch

Air conditioner operation

h 4

Battery Battary voltage

BASIC MULTIPORT FUEL INJECTION
SYSTEM

The amount of fuel injected from the fuel injector is
determined by the ECM. The ECM controls the
length of time the valve remains open (injection
pulse duration). The amount of fuel injected is a
program value in the ECM memory. The program
value is preset by engine operating conditions.
These conditions are determined by input signals
(for engine speed and air intake) from both the cam-
shaft position sensor and the mass air flow sensor.

VARIOUS FUEL INJECTION
INCREASE/DECREASE COMPENSATION

In addition, the amount of fuel injection is compen-
sated for to improve engine performance under vari-
ous operating conditions as listed below.

{Fuei increase)

¢ During warm-up

® When starting the engine

e During acceleration

¢ Hot-engine operation

e High-load, high-speed operation
{Fuel decrease}

e During deceleration

e During high engine speed operation

EC-15
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION
Multiport Fuel Injection (MFI) System (Cont’d)

CLOSED LOOP MIXTURE RATIO FEEDBACK CONTROL
CONTROL Eé:chg:s The mixture ratio feedback system provides the best air-fuel mix-
‘ f:ontrol Injection pulse ture ratio for driveability and emission control. The three way cata-
Feedback signal " i le) lyst can then better reduce CO, HC and NOx emissions. This sys-
Front tem uses a front heated oxygen sensor in the exhaust manifold to
gi:g;% monitor if the engine is rich or lean. The ECM adjusts the injection
sensor puise width according to the sensor voltage signal. For more infor-

mation about front heated oxygen sensor, refer to page EC-129.

\_ Fuel injection : i - - Y ot e L -
Combustion This maintains the mixture ratio within the range of stoichiometric
(ideal air-fuel mixture).
This stage is referred to as the closed loop control condition.

MEFO250A
The rear heated oxygen sensor is located downstream of the three
way catalyst. Even if the switching characteristics of the front
heated oxygen sensor shift, the air-fuel ratio is controlled to sto-
ichiometric by the signal from the rear heated oxygen sensor.

OPEN LOOP CONTROL

The open loop system condition refers to when the ECM detects
any of the following conditions. Feedback control stops in order to
maintain stabilized fuel combustion.

e Deceleration and acceleration

High-load, high-speed operation

Engine idling

Malfunction of front heated oxygen sensor or its circuit
Insuificient activation of front heated oxygen sensor at low
engine coolant temperature

High-engine coolant temperature

During warm-up

After shifting from “N” to “D”

When starting the engine

MIXTURE RATIO SELF-LEARNING CONTROL

The mixture ratio feedback control system monitors the mixture
ratic signal transmitted from the front heated oxygen sensor. This
feedback signal is then sent to the ECM. The ECM controls the
basic mixture ratio as close to the theoretical mixture ratio as pos-
sible. However, the basic mixture ratio is not necessarily controlled
as originally designed. Both manufacturing differences (i.e. mass
air flow sensor hot wire) and characteristic changes during opera-
tion (i.e., injector clogging) directly affect mixture ratio.
Accordingly, the difference between the basic and theoretical mix-
ture ratios is monitored in this system. This is then computed in
terms of “injection pulse duration” to automatically compensate for
the difference between the two ratios.

“Fuel trim” refers to the feedback compensation value compared
against the basic injection duration. Fuel trim includes short-term
fuel trim and long-term fuel trim.

“Short-term fuel trim” is the short-term fuel compensation used to
maintain the mixture ratio at its theoretical value. The signal from
the front heated oxygen sensor indicates whether the mixture ratio
is RICH or LEAN compared to the theoretical value. The signal
then triggers a reduction in fuel volume if the mixture ratio is rich,
and an increase in fuel volume if it is lean.

“Long-term fuel trim” is overall fuel compensation carried out long-
term to compensate for continual deviation of the short-term fuel
trim from the central value. Such deviation will occur due to indi-
vidual engine differences, wear over time and changes in the usage
environment.

156 EC-16



ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

-~ Injection pulse
No. 1 cylinder L

No. 2 cylinder l—l—
1M

No. 3 cylinder

I

l«——1 engine cyole - -
Sequential multiport fuel injection systemn

"No. 4 cylinder

MEF522D
No. 1 cylinder-n I 1
No. 2 cylinder g} M n
No. 3 cylinder n I M
No. 4 cylinder ﬂ 1 n

}—A 1 engine cycle —-4

Simultaneous multiport fuel injection system

MEF523D

INPUT/OUTPUT SIGNAL LINE

Engine speed

Multiport Fuel Injection (MFI) System (Cont’'d)
FUEL INJECTION TIMING
Two types of systems are used.

Sequential multiport fuel injection system

Fuel is injected into each cylinder during each engine cycle accord-
ing to the firing order. This system is used when the engine is run-
ning.

Simultaneous multiport fuel injection system

Fuel is injected simultaneously into all four cylinders twice each
engine cycle. In other words, pulse signais of the same width are
simultaneously transmitted from the ECM.

The four injectors will then receive the signals two times for each
engine cycle.

This system is used when the engine is being started and/or if the
fail-safe system (CPU) is operating.

FUEL SHUT-OFF

Fuel to each cylinder is cut off during deceleration or operation of
the engine at excessively high speeds.

Distributor Ignition (DI} System

Camshaft position sensor

Amount of intake air

h 4

Mass air flow sensor

Engine coolant temperature

h 4

Engine coolant temperature sensor

Throttle position

Throttle position sensor

Throttle valve idle position (ECCS Power tran-
| control | sistor
Vehicle speed module)

» ECM

Vehicle speed sensor

Start signal

Ignition switch

Gear position

Y

Neutral position/inhibitor switch

Battery voitage

Battery

EC-17
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

Tp
[msec)

1.75

A
=
5 150
z
2 1.25
E
o
c 1.00
8
8 075
=
500 7,000 100 1,800 2,200
Engine speed (rpm) SEF742M

INPUT/OUTPUT SIGNAL LINE

Air conditioner switch

Alr conditioner ON signal

Distributor Ignition (DI) System (Cont’d)
SYSTEM DESCRIPTION

The ignition timing is controlled by the ECM to maintain the best
air-fuel ratio for every running condition of the engine.
The ignition timing data is stored in the ECM. This data forms the
map shown.
The ECM detects information such as the injection pulse width and
camshaft position sensor signal. Responding to this information,
ignition signals are transmitted to the power transistor.

e.g. N: 1,800 rpm, Tp: 1.50 msec

A°BTDC

During the following conditions, the ignition timing is revised by the
ECM according to the other data stored in the ECM.
e At starting
During warm-up
At idle
When swirl control valve operates
Hot engine operation
During acceleration

Air Conditioning Cut Control

Ignition switch

Y

Throttle position sensor

Camshaft position sensor

Start signal
"] ECM —
Throttle valve opening angle (ECCS Air condi-
P 9oms » control p| tiOner
module} relay

Engine speed

Engine coolant temperature sensor

Engine coolant temperature

A4

SYSTEM DESCRIPTION

Y

This system improves engine operation when the air

conditioner is used.

Under the following conditions, the air conditioner is

turned off.

e When the accelerator pedal is fully depressed.

o When cranking the engine.

® When the engine coolant temperature becomes

excessively high.

158
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ENGINE AND EMISSION BASIC CONTROL SYSTEM DESCRIPTION

INPUT/QUTPUT SIGNAL LINE

Vehicle speed sensor

Fuel Cut Control (at no load & high engine

speed)

Vehicle spaed

Neutral position/Inhibitor switch

Neutral position

d

Throttle position sensor

Throttle position

Engine coolant temperature sensor

Engine coclant temperature

Y

Camshaft position sensor

Engine speed

Y

If the engine speed is above 3,500 rpm with no load (for example,
in neutral and engine speed over 3,500 rpm} fuel will be cut off after
some time. The exact time when the fuel is cut off varies based on

engine speed.

Fuel cut will operate until the engine speed reaches 1,500 rpm,

then fuel cut is cancelled.
NOTE:

This function is different than deceleration control listed
under multiport fuel injection on EC-15.

EC-19

P

ECM
(ECCS
control
module)

Y

Injectors

=i
I}

GL

BT

=l
=l
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EVAPORATIVE EMISSION SYSTEM

Description

EVAP canister purge control solenoid valve

One-way valve

e — EE—

—
Throttle body || =0

I

Intake manifold

Purge line

EVAP canister purge control valve
Vacuum cut valve

purge volume
control valve

EVAP shut valve

. . EVAP )
Sealing gas cap with ) o Air
99 P canister <L':|

pressure relief valve 7 4 . Fusl vapor

and vacuum relief %Ji
valve =
Fuel tank & SEF2295

The evaporative emission system is used to reduce hydrocarbons
emitted into the atmosphere from the fuel system. This reduction
of hydrocarbons is accomplished by activated charcoals in the
EVAP canister.

The fuel vapor in the sealed fuel tank is led into the EVAP canis-
ter which contains activated carbon and the vapor is stored there
when the engine is not operating.

The vapor in the EVAP canister is purged by the air through the
purge line to the intake manifold when the engine is operating.
EVAP canister purge volume control valve is controlled by engine
control module. When the engine operates, the flow rate of vapor
controlled by EVAP canister purge volume control valve is propor-
tionally regulated as the air flow increases.

EVAP canister purge control valve shuts off the vapor purge line
during decelerating and idling, and under normal operating condi-
tions the valve is usually open.

EVAP shut valve shuts off the vapor charge line when fuel is being
supplied to the fuel tank.

Inspection

EVAP CANISTER

Check EVAP canister as follows:
1. Pinch the fresh air vent hose.
2. Blow air in port (8 and check that it fiows freely out of port ®&.

SEF230S

EC-20



EVAPORATIVE EMISSION SYSTEM
Inspection (Cont’d)
2 TIGHTENING TORQUE
51 - 6.3

l, 57 - 065 45.1 - 56.4 Tighten EVAP canister as shown in the figure.
@‘;’ o ,( 52 - 065, 451 - 564 Make sure new O-ring is installed properly between EVAP can- s
fip> & 015 €3 ister and EVAP canister vent control valve.

Ed

=

S ,
=\ @84 - 108 1
(0.85 - 1.10, 74.4 - 95.5)

[@] : Nem (kg-m, in-Ib) SEF231S

&3

FUEL TANK VACUUM RELIEF VALVE (Built into fuel
filler cap)

1.  Wipe clean valve housing.
2. Check valve opening pressure and vacuum.
Pressure:
15.3 - 20.0 kPa (0.156 - 0.204 kg/cm?, 2.22 - 2.90

S psi)
‘ _ Vacuum:

/ V™ vale B -6.0 to -3.3 kPa (-0.061 to -0.034 kg/cm?, -0.87 to BT
-0.48 psi) ;
serazzy] 3. If out of specification, replace fuel filler cap as an assembly.

=

)]
s

CAUTION: iy

. Al
Vacuum/Prossur Use only a genuine fuel filler cap as a replacement. If an incor-
T eestTe O cuuny/ rect fuel filler cap is used, the MIL may come on.

Pressure

One-way
valve

Fuel filler cap adapter
SEF9435

; Zi EVAPORATIVE EMISSION (EVAP) SHUT VALVE R

¢ When pushing down the shutter inside the fuel filler opening,
-/ More than the EVAP shut valve is closed. &
21 (083} dia. When releasing the shutter, the valve is open. o

% . Blow air from one side of the EVAP shut valve tube @ or (®
and check that there is air flow. "
Insert 2. Insert suitable steel tube as shown in the figure. ST
3

more than . Blow air from one side of the EVAP shut valve tube @ or (&)
. 130 (512) and check that there is no air flow.
Unit: mm (i) EVAP CANISTER PURGE CONTROL VALVE

SEF319QA Refer to EC-199.

- .

EVAP shut
valve

VACUUM CUT VALVE BT
Refer to EC-280.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE m
VOLUME CONTROL VALVE

Refer to EC-281.

EVAPORATIVE EMISSION (EVAP) CANISTER PURGE ~ F-
CONTROL SOLENOID VALVE

Refer to EC-189. B
TANK FUEL TEMPERATURE SENSOR
Refer to £C-158.
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EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing

SEF2335

162 EC-22



EVAPORATIVE EMISSION SYSTEM

Evaporative Emission Line Drawing (Cont’d)

Refer to
previous
page.

EVAP vapor purge line

L:1E)

EVAP control system -
’ EVAP shut valve pressure sensor BE
i / - Vacuum cut vaive bypass valve
/ /

\5 ) EVAP canister vent §T
“ > W\\{' (A A control valve
' \ o el \":/ =}
/ \\' > 85
/w’ \ %
> Bl n
= T
' ﬂ" Vacuum cut valve b \V
* )‘, [Hlsfia\.'!
To fuel tank / EVAP canister
5 »
EL
(B4

SEF2345
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POSITIVE CRANKCASE VENTILATION

. Seal type oil

lever gauge
w (o : Fresh air
=

EF156E

SEG1374)

Description

This system returns blow-by gas to the intake manifold collector.
The positive crankcase ventilation (PCV) valve is provided to con-
duct crankcase blow-by gas to the intake manifold.

During partial throttle operation of the engine, the intake manifold
sucks the blow-by gas through the PCV valve.

Normally, the capacity of the valve is sufficient to handie any
blow-by and a small amount of ventilating air.

The ventilating air is then drawn from the air duct into the crank-
case. In this process the air passes through the hose connecting
air inlet tubes to the rocker cover.

Under full-throttle condition, the manifold vacuum is insufficient to
draw the blow-by flow through the valve. The flow goes through the
hose connection in the reverse direction.

On vehicles with an excessively high blow-by, the vaive does not
meet the requirement. This is because some of the flow will go
through the hose connection to the intake collector under all con-
ditions.

Inspection

PCV (Positive Crankcase Ventilation) VALVE

With engine running at idle, remove PCV valve from breather sepa-
rator. A properly working valve makes a hissing noise as air passes
through it. A strong vacuum should be felt immediately when a fin-
ger is placed over the valve inlet.

PCV HOSE

1. Check hoses and hose connections for leaks.
2. Disconnect all hoses and clean with compressed air. If any
hose cannot be freed of obstructions, replace.

EC-24



BASIC SERVICE PROCEDURE

Fuel Pressure Release
8 FUEL PRES RELEASE M [] _ _
Before disconnecting fuel line, release fuel pressure from fuel
FUFL PUMP WILL STOP BY line to eliminate danger. 2,
TCUCHING START DURING 1. Start engine. o
CRANK A FEW TIMIES AFTER @ 2. Perform “FUEL PRESSURE RELEASE” in "WORK
ENGINE STALL. SUPPORT"” mode with CONSULT. Sl
(Touch “START”, and after engine stalls, crank it two or
" three times to release all fuel pressure.)
iy 3. Turn ignition switch OFF. Ie

[ START ]

SEF823K

@ 1. Remove fuse for fuel pump.
2. Start engine.
3. After engine stalls, crank it two or three times to release -
all fuel pressure. S
4,  Turn ignition switch OFF and reinstall fuel pump fuse.
i
[T

SEF2358

Fuel Pressure Check

= 3 (0.12) Unit: mm {in)
o a. When reconnecting fuel line, always use new clamps.
- [ | T b. Make sure that clamp screw does not contact adjacent 1|3
| 3 . parts.
= ¢. Use a torque driver to tighten clamps.
“2a (110) d. Use Pressure Gauge to check fuel pressure. =
1 Fuel hose clamps 1. Figlease fuel pressure to zero. .
1.0 - 1.5 N-m 2. Disconnect fuel hose between fuel filter and fuel tube (engine
{0.10 - 0.15 kg-m, side). B
8.7 - 13.0 in-lb) 3. Install pressure gauge between fuel filter and fuel tube.
Mmatoas 4. Start engine and check for fuel leakage.

N 5. Read the indication of fuel pressure gauge.
presare /. / o At idling:

/ Approximately 235 kPa (2.4 kg/cm?, 34 psi)
; 1 A few seconds after ignition switch is turned OFF to
& ON:
Y ) Approximately 294 kPa (3.0 kg/cm?, 43 psi) .
\_’/ 6. Stop engine and disconnect fuel pressure regulator vacuum ST
hose from intake manifold.

) A
& 2 | 7. Plug intake manifold with a rubber cap.
= AN 8. Connect variable vacuum source to fuel pressure regulator.

SEF2365)

[

ol

By
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BASIC SERVICE PROCEDURE

Fuel pressure

SEF718B

== Engine front:

SEF2385

E_B
Insulatorv-\%@?
| ‘ﬂ]\,

H i
' | T Locate plate

29 - 38 N-m
{0.30 - 0.39 kg-m,
26.0 - 33.9 in-lb)

i on this side.
Fuel tube | l
assembly ! {‘
R
P
= Insulator
SEF1185;

:> Engine front

Fuel tube assembly

SEF1005

Fuel Pressure Check (Cont’d)

9. Start engine and read indication of fuel pressure gauge as
vacuum is changed.

Fuel pressure should decrease as vacuum increases. If results

are unsatisfactory, replace fuel pressure regulator.

Injector Removal and Installation

Release fuel pressure lo zero.

Remove injector tube assembly with injeciors from intake
manifold.

Remove injectors from injector tube assembly.

Push injector tail piece.

Do not pull on the connector.

Install injector to fuel tube assembly.

Clean exterior of injector tail piece.

Use new O-rings.

Soaeew o

Always replace O-rings with new ones.
Lubricate O-rings with a smear of engine oil.

5. Install injectors with fuel tube assembly to intake manifold.

Tighten in numerical order shown in the figure.

a. First, tighten all bolts to 9.3 to 10.8 N-m {0.95 to 1.1 kg-m, 6.9
to 8.0 ft-Ib).

b. Then, tighten all bolis to 21 to 26 N'm (2.1 to 2.7 kg-m, 15 to
20 ft-Ib).

6. Install fuel hoses to fuel tube assembiy.

7. Reinstall any parts removed in reverse order of removal.

CAUTION:

After properly connecting injectors to fuel tube assembly,

check connections for fuel leakage.
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BASIC SERVICE PROCEDURE

AEC147A

SEF553K

*: Mark not related to adjustment

SEF554KA

I' Roller 7 w\
Follower Iever \,\\

:\

.

Fast Idle Cam (FIC) Inspection and Adjustment “

1.

Remove air cleaner assembly.

Make sure the FIC alignment mark is centered on the lever }&
roller as shown in the figure.

An alignment mark is stamped on the FIC so that the top of the

cam will face in the correct direction. S

If necessary, adjust the FIC screw (&) until the alignment mark
is centered on the lever roller.

I's
T
Start engine and warm up to operating temperature. AT
Measure clearance (G between the lever roller and the top of
the FIC using a feeler gauge as shown in the figure. —
Clearance ©@: T
M/T model
2.0 - 2.6 mm (0.079 - 0.102 in) -
AT model e
1.8 - 2.4 mm (0.071 - 0.094 in)
F&
' [
If clearance © is out of specification, adjust clearance @ "™
using adjusting screw ® to 2.3 mm (0.091 in) (M/T) or 2.1 mm
(0.083 in) {A/T). e
El
R
Ef
[
EL
I
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BASIC SERVICE PROCEDURE

Idie Speed/lgnition Timing/ldle Mixture Ratio

Adjustment

PREPARATION .
e Make sure that the following parts are in

good order.
(1) Battery .
(2) Ignition system
{3) Engine oil and coolant levels
(4) Fuses ¢
{5) ECM harness connector
(6) Vacuum hoses
(7) Air intake system ¢

{Oil filler cap, oil level gauge, etc.)
(8) Fuel pressure .
(9) Engine compression ¢

(10) EGR valve operation
(11) Throttle valve
(12) Evaporative emission (EVAP) canister

purge control valve

Overall inspection sequence

INSPECTION

h 4

On air conditioner equipped models,
checks should be carried out while the air
conditioner is “OFF”.

When checking idle speed, ignition timing
and mixture ratio of A/T models, shift lever
to “N” position.

When measuring “CO” percentage, insert
probe more than 40 cm (15.7 in) into tail
pipe.

Turn off headlamps, heater blower, rear win-
dow defogger.

Keep front wheels pointed straight ahead.
Make the check after the cooling fan has
stopped.

Perform diagnostic test mode |l
(Self-diagnostic results).

NG

b 4

Repair or replace.

OK

h 4

Check ignition timing.

A

h J

Check & adjust idle speed.

A

h J

Check front heated oxygen sensor
function.

NG

hd

sor harness.

Check front heated oxygen sen-

NG Repair or replace harness.

h J
L

OK

Check CO%.

OK

Replace front heated oxygen sen-

L

A

SOOI

Y

repair or replace

Check emission control parts and
if necessary.

Check front heated oxygen sensor OK

NG

function.

h J

INSPECTION END

168
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BASIC SERVICE PROCEDURE

Idle Speed/lgnition Timing/ldle Mixture Ratio

[A] Adjustment (Cont’d)
TEMP —.-_E.: START
(P{— ]
120 270 Visually check the following:
® Air cleaner clogging
® Hoses and ducts for leaks
& EGR valve operation
& Electrical connectors
® Casket
seroaset | ® Throttle valve and throttle position sensor operations
=
= !

Start engine and warm it up until engine coolant temperature
indicator peints to the middie of gauge and ensure that engine
speed is below 1,000 rpm.

B GN TIMING ADJ I [

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

]

E ¥
'é - Open engine hood and run engine at about 2,000 rpm for about
@ ‘? 2 minutes under no-load.
*x 1000 rimin \
SEF247F
v
’ Perform the diagnestic test mode |1 (Self-diagnostic results).
OK 1 NG
Nt/
~ -~ Repair or replace compoenents as necessary.
—[1CHECK —
-~ ~ E v v
/ ' \ Run engine at about 2,000 rpm for about 2 minutes under no-
load.
Malfunction indicator Rev engine two or three times under no-load, then run engine for
(am about 1 minute at idle speed.
e}
SEFO51PA)
D] v
\\\\\“\”“I”fl/// JFEN 1. Select “IGNITION TIMING ADJ" in WORK SUPPORT
\ 7 =)
N 5 //// N =P mode.
N “a 2. Touch “START".
6 é .%» . 1. Stop engine and disconnect throttle position
A, sensor harness connector.
2. Start engine.
Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-toad and
run engine at idle speed.
SEF248F

Check ignition timing with a timing light.
M/T: 10°+£2° BTDC
AST: 10°+2° BTDC (in "N position)

¥ OK

v NG

(Ge to next page.) (Go to next page.}

START |

SEF546N

EC-29
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BASIC SERVICE PROCEDURE

\
s Feoc | T200 B
5 AT_I?SC)_/ﬁmé BTDC §
// S @\
G=D)
&)
SMAT182AA
B IGNTIMING ADJE [ ]

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING SO, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

| START |

SEF546N

\\-aﬁ ‘

' . — /
B dle speed
T ' ﬁ-.._ adjusting screw /é
h‘_
SEF2405A
[
wor| | ] £
Moo | LIGHT | LT T 1 ENTER
SEF913J
\\\\\\\\\\l iy H//// u,
\\\\ 4 g5 /’(//
Y’ A
N 6 3
_E_:__ 1 ‘ 7 —5
= =
-
Z° °J

1000 r/min
SEFE02K

Idle Speed/ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)

® |
4

Adjust ignition timing to the specified value by turhing dis-
tributor after ioosening bolts which secure distributor.

M/T: 10°+2° BTDC

AT 10°+2° BTDC (in “N” position}

®
'

SUPPORT made.
2. Touch “START".

. Select “IGNITION TIMING ADJ” in WORK

sensor harness connector.
2. Start engine.

. Stop engine and disconnect throtile position

Check base idle speed.

Read idle speed in “IGN TIMING ADJ” mode
with CONSULT.

@ Check idle speed.

M/T: 750+50 rpm
AT 75050 rpm (in “N” position)

OK NG

Y

Y

r

load and run engine at idle speed.

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under ho-

Screw.,

Adjust base idle speed by turning idle speed adjusting

M/T. 750+50 rpm
AT 750+50 rpm (in "N position)

A4

‘

Touch “Back”.

sor hamess connector.
2. Start engine.

1. Stop engine and connect throttle position sen-

'

load and run engine at idle speed.

Rev engine (2,000 - 3,000 rpm) 2 or 3 times under no-

v

(Go to next page.}

EC-30




BASIC SERVICE PROCEDURE
Idie Speed/Ignition Timing/ldle Mixture Ratio

- el
Adjustment (Cont’d) cl
% MONTOR % NoFAIL [ ®
CMPSsRPM(REF) 800rpm L R,
Check target idle speed.
/ Read idle speed in “DATA MONI- ]
TOR" mode with CONSULT.
OR
‘ Check idie speec. o
[ RECORD |
SEF712T M/T: 80050 rpm
A/T: 80050 rpm (in “N”’ position)
OK NG
¥
Check IACV-AAC valve and replace if neces- 58
sary.
Check IACV-AAG valve harness and repair if
necessary.
l MT
SEF857D Check ECM function* by substituting another
known good ECM. AT
[LatH
T % MONITOR ¥ NO FAlL []
CMPS*RPM (REF) 2000rpm * ECM may be the &
FR 02 MNTR RICH cause of a o
prablem, but this is
rarely the case.
y v -
FD
Set the diagnostic test mode [} (front heated
oxygen sensor monitor).
l P
I RECORD Strossp| | FUN engine at about 2,000 rom for about 2
- minutes under no-load. g
[-‘ IF/E,
| / v
“~ \ P Check front heated oxygen sensor signal. iR
E 1. See "FR O2 MNTR” in “DATA
_ MONITOR" mode.
. Maintaining engine at 2, rpm T
CHECK 2. Maintaini ine at 2,000 5
e ~ under no-load (sngine is warmed =
up sufficiently), check that the
/ | \ monitor fluctuates between
“LEAN" and “RICH” more than 5 a5
times during 10 seconds. i
1 eyele: RICH — LEAN — RICH NG
SEFO51P 2 cycles: RICH > LEAN - RICH )]
— LEAN - RICH (Go to next page.) BT
OR
Make sure that matfunction indicator
lamp goes cn and off mare than 5 1A
times during 10 seconds at 2,000 s
rpm.
i OK BL
INSPECTION END
(B8
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BASIC SERVICE PROCEDURE

(O]

Front heated oxygen sensor
harness connector

DISCONNEDT

MEF031DA,

0]

[___Ecn ﬁcowzcrﬁ!] %

-

46

OISCONNELT

€

SEF(Q56P

Idle Speed/Ignition Timing/ldle Mixture Ratio

Adjustment (Cont’d)
©

@ l

Check front heated oxygen senscr harness:

1. Turn off engine and disconnect battery ground
cable.

2. Disconnect ECM harness connector from ECM.

3. Disconnact front heated oxygen sensor harness
connector and connect terminal for front heated
oxygen sensor to ground with a jumper wire.

4. Check for continuity between terminal of
ECM harmess connector and ground metal on
vehicle body.

Continuity exists ... OK
Continuity does not exist ... NG

OK NG

Rapair harness.

h 4

Connect ECM harness connector to ECM.

h 4

/g 1- Select "ENG COOLANT TEMP" in
\E/ “ACTIVE TEST" mode.
2. Set “COOLANT TEMP” at 5°C {41°F).

@ ® Disconnect engine coolant temperature
sensor hamess connector.
® Connect a resistor (4.4 kQ)) between ter-
minals of engine coolant temperature
sensor harness connector.

h 4

Start engine and warm it up until engine coolant

temperature indicator points o the middle of gauge.

(Be careful to start engine after setting “COOLANT
TEMP” or installing a 4.4 k() resistor.)

¥

Rev engine two ar three times under no-load then
run engine at idle speed.

T
®

{Go to next page.)

EC-32
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BASIC SERVICE PROCEDURE

Idle Speed/Ignition Timing/ldle Mixture Ratio
Adjustment (Cont’d)

®

|

Check "CO"%.

ldle CO: Less than 11% and engine runs smoothly.

After checking "CO"%

@ 1. Touch “BACK”.

‘ﬁ’. 1. Disconnect the resistor from terminals of engine

= coolant temperature sensor harness connector.
2. Connect engine coolant temperature sensor har-
ness connector to engine coolant temperature sen-
sor.
NG oK
h 4
Replace front heated oxygen sensor, set the diagnostic test mode
Il (Front heated oxygen sensor monitor) and make sure that mal-
function indicator lamp goes on and off more than 5 times during
10 seconds. (2,000 rpm, no-load)
NG lox
h 4 A 4 ®

Connect front heated oxygen sensor harness connector to
front healed oxygen sensor.

h 4

Check fuel pressure regulator. Refer to EC-25.

Y

Check mass air flow sensor and its circuit.
Refer to TROUBLE DIAGNOSIS FOR DTC P0100, EC-93.

Check injector and its circuit.

Refer to TROUBLE DIAGNOSIS FOR NON-DETECTABLE
ITEMS, EC-303.

Clean or replace if necessary.

¥

Check engine coolant temperature sensor and its circuit. Refer

to TROUBLE DIAGNOSIS FOR DTG P0115, PO125, EC-113,
124.

A 4

Check ECM function® by substituting another known good
ECM.

{Go to EC-30.)

l *: ECM may be the cause of a problem, but

this is rarely the case.

{Go ta EC-30.)

® If a vehicle contains a part which is operating cutside of design speci-
fications with no MIL illumination, the part shall not be replaced prior
to emission testing unless it is determined that the part has been
tampered with or abused in such a way that the diagnostic system

cannot reasonably be expected to detect the resulting malfunction.

EC-33
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

introduction

The ECM (ECCS control module) has an on board diagnostic system, which detects malfunctions related to
engine sensors or actuators. The ECM also records various emission-related diagnostic information. Includ-

ing:

¢ Diagnostic Trouble Code (DTC) ... et e e e e s Mode 3 of SAE J1979
& Freeze Frame data.......coor et Mode 2 of SAE J1979
¢ System Readiness Test (SRT) COUe oo e s Mode 1 of SAE J1979 -
e st Trip Diagnostic Trouble Code (18t THRE DTC) ..o viirecie e Mode 7 of SAE J1979
¢ 1st Trip Freeze Frame data
o  Test values and Test liMitS ... e Mode 6 of SAE J1979
The above information can be checked using procedures listed in the table below.
. Freeze Frame 1st trip Freeze

DTC 1st trip DTC data Frame data SRT code Test value
Diagnostic test
mode H (Self- .
diagnostic O O
results)
CONSULT O O O O ) O
GST O o2 O O O

*1: When DTC and 1st trip DTC simultaneously appear on the display, they cannot be clearly distinguished from ¢ach other.
*2: 1st trip DTCs for self-diagnoses concerning SRT items cannot be shown on the GST display.

The malfunction indicator lamp {MIL) on the instrument panel lights up when the same maifunction is detected
in two consecutive trips (Two trip detection logic), or when the ECM enters fail-safe mode (Refer to EC-76.).

Two Trip Detection Logic

When a malfunction is detected for the first time, 1st trip DTC and 1st trip Freeze Frame data are stored in
the ECM memeory. The MIL will not light up at this stage. (1st trip)

If the same malfunction is detected again during the next drive, the DTC and Freeze Frame data are stored
in the ECM memory, and the MIL lights up. The MIL lights up at the same time when the DTC is stored. {(2nd
tripy The “trip” in the “Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation. Specific on board diagnostic items will cause the ECM to light up or blink the MIL
and store DTC and Freeze Frame data, even in the 1st trip, as shown below.

MIL DTG 1st trip DTC

ltems 1st trip 2nd trip 1st trip 2nd trip 1st trip 2nd trip
Blinking Lighting up | lighting up | displayling | displaying | displaying displaying

Misfire (Possible three way catalyst
damage)

— DTC: PO300C - PO304 (0701, X X X
0605 - 0608) is being detected

Misfire (Possible three way catalyst
damage)

X X X
— DTG: PO300 - PO304 (0701,
0605 - 0608} has been detected

Closed loop control — DTC: P0O130

X X X
{0307)
Fail-safe items (Refer to EC-76.) X X1 X1
Except above X X X X
“1: Except “ECM™.
EC-34



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information &
DTC AND 1ST TRIP DTC

The 1st trip DTC (whose number is the same as the DTC number) is displayed for the latest self-diagnostic gz
result obtained. If the ECM memory was cleared previously, and the 1st trip DTC did not reoccur, the 1st trip
DTC will not be displayed. If a malfunction is detected during the 1st trip, the 1st trip DTC is stored in the ECM
memory. The MIL will not light up (two trip detection logic). If the same malfunction is not detected in the 2nd =3
trip (meeting the required driving pattern), the 1st trip DTC is cleared from the ECM memory. if the same mal-
function is detected in the 2nd trip, both the 1st trip DTC and DTC are stored in the ECM memory and the
MIL lights up. In other words, the DTC is stored in the ECM memory and the MIL lights up when the same
malfunction occurs in two consecutive trips. If a 1st trip DTC is stored and a non-diagnostic operation is per- -
formed (for example, driving pattern A, refer to EC-52) between the 1st and 2nd trips, only the 1st trip DTC
will continue to be stored. For malfunctions that blink or light up the MIL during the 1st trip, the DTC and 1st
trip DTC are stored in the ECM memory.

Procedures for clearing the DTC and the 1st trip DTC from the ECM memory are described in “HOW TO
ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION”. Refer to EC-43. g
For malfunctions in which 1ist trip DTCs are displayed, refer to EC-41. These items are required by legal
regulation to continuously monitor the system/component. In addition, the items monitored non-continuously
are also displayed on CONSULT. el
1st trip DTC is specified in Mode 7 of SAE J1979. 1st trip DTC detection occurs without lighting up the MIL ™
and therefore does not warn the driver of a problem. However, 1st trip DTC detection will not prevent the
vehicle from being tested, for example during Inspection/Maintenance {I/M) tests. WT
When a 1st trip DTC is detected, check, print out or write down and erase (1st trip} DTC and Freeze Frame e
data as specified in “Work Flow” procedure Step I, refer to page EC-70. Then perform “DTC confirmation
procedure” or “Overall function check” to try to duplicate the problem. If the malfunction is duplicated, the item -
requires repair.

How to read DTC and 1st trip DTC
BTC and 1ist trip DTC can be read by the following methods.

T

,@g\s 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il {Self-Diagnos- =)
tic Resulis) Examples: 0101, 0201, 1003, 1104, etc.
These DTCs are controlled by NISSAN.
2. CONSULT or GST (Generic Scan Tool) Examples: P0340, P1320, P0705, P0750, etc. =
= These DTCs are prescribed by SAE J2012, )
@5\) (CONSULT also displays the malfunctioning component or system.)
=z

(LT

e st trip DTC No. is the same as DTC No.

e Qutput of a DTC indicates a malfunction. However, Mode I! and GST do not indicate whether the
malfunction is still occurring or has occurred in the past and has returned to normal. s
CONSULT can identify malunction status as shown below. Therefore, using CONSULT (if available)
is recommended.

A sample of CONSULT display for DTC is shown at left. DTC or 1st

M SELF-DiAG REsuLTs B [ trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC
RESULTS mode of CONSULT. Time data indicates how many M
FAILURE DETECTED TIME times the vehicle was driven after the last detection of a DTC. e
'A?F"’(')’S‘g; VALVE 0 If the DTC is being detected currently, the time data will be “0”.

T
I

=
[=h
P

54

IERASE|[PRINT ||[FFdata

SEF215T)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d)
W scLroiag Resutrs B B If a 1st trip DTC is stored in the ECM, the time data will be “[11]".
FAILURE DETECTED TIME
IACV-AAC VALVE (14
[PO505)

IERASE]| PRINT ||[FFdata]

SEF218T)

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM records the driving conditions such as fuel system status, calculated load value, engine coolant
temperature, short term fuel trim, long term fuel trim, engine speed and vehicle speed at the moment a mal-
function is detected.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame data.

The data, stored together with the DTC data, are called freeze frame data and are displayed on CONSULT
or GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not on the GST. For
details, see EC-586.

Only one set of freeze frame data (either 1st trip freeze frame data or freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory, 1st trip freeze frame data is no
ionger stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-
lowing priorities to update the data.

Priority Items

Freeze frame data Misfire — DTC: P0300 - P0304 (0701, 0605 - 0608}
Fuel Injection System Function — DTC; P0171 {0115}, PO172 (0114)

1

2 Except the above items (Includes A/T related items)

1st trip freeze frame data

For example, the EGR malfunction {Priority: 2) was detected and the freeze frame data was stored in the 2nd
trip. After that when the misfire (Priority: 1) is detected in another trip, the freeze frame data will be updated
from the EGR malfunction to the misfire. The 1st trip freeze frame data is updated each time a different mal-
function is detected. There is no priority for 1st trip freeze frame data. However, once freeze frame data is
stored in the ECM memory, 1st trip freeze frame data is no longer stored (because only one freeze frame data
or 1st trip freeze frame data can be stored in the ECM). If freeze frame data is stored in the ECM memory
and freeze frame data with the same priority occurs later, the first (original) freeze frame data remains
unchanged in the ECM memory.

Both 1st trip freeze frame data and freeze frame data {along with the DTCs) are cleared when the ECM
memory is erased. Procedures for clearing the ECM memory are described in "HOW TO ERASE EMISSION-
RELATED DIAGNOSTIC INFORMATION”. Refer to EC-43.

SYSTEM READINESS TEST (SRT) CODE

System Readiness Test (SRT) code is specified in Mode 1 of SAE J1979. It indicates whether the self-diag-
nostic tests for non-continuously monitored items have been completed or not.

Inspecticn/Maintenance (I/M) tests of the on board diagnostic (OBD) Il system may become the legal require-
ment in some states/areas. All SRT codes must be set in this case. Unless alt SRT codes are set, conduct-
ing the /M test may not be allowed.

SRT codes are set after self-diagnosis has been performed two or more times. This occurs regardless of
whether the diagnosis is in “OK” or “NG”, and whether or not the diagnosis is performed in consecutive trips.
The following table lists the 5 SRT items (9 test items) for the ECCS used in D21 models.
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Emission-related Diagnostic Information

[
(Cont’d) &l
SRT items Self-diagnostic test items
i 2,
Catalyst monitoring ® Three way catalyst function P0420 (0702) A
. ® EVAP control system (Small Leak} P0440 (0705)
EVAP i t .
sysiem monitoring ® EVAP control system purge flow monitoring P1447 (0111} Eh
Oxvgen sensor monitorin ® Front heated oxygen sensor P0130 {0503)
Ve 9 ® Rear heated oxygen sensor P0136 (0707)
LG
Oxvaen sensor heater monitorin ® Front heated oxygen sensor heater PO135 (0901) =
& 9 ® Rear heated oxygen sensor heater PO141 (0902)
EGR svsten monitorin ® EGR function PG400 (0302)
4 g ® EGRC-BPT valve function P0402 {0306)

Together with the DTC, the SRT code is cleared from the ECM memory using the method described later
(Refer to EC-43). In addition, after ECCS components/systems are repaired or if the battery terminals remain FE
disconnected for more than 24 hours, all SRT codes may be cleared from the ECM memory.

How to display SRT code Sl

@ 1. Selecting “SRT” in “SRT-OBD TEST VALUE” mode with CONSULT
= For items whose SRT codes are set, a “CMPLT” is displayed on the CONSULT screen,; for items whose

SRT codes are not set, “INCMP” is displayed. [T
@, 2. Selecting Mode 1 with GST (Generic Scan Tool)
A sample of CONSULT display for SRT code is shown at left. AT
B SRT | ] “INCMP” means the self-diagnosis is incomplete and SRT is not
set. “CMPLT” means the self-diagnosis is complete and SRT is set.  _
CATALYST INCMP TF
EVAP SYSTEM  INCMP
02 SENSOR INCMP
Q2 SENHEATER  CMPLT B[
EGH SYSTEM INCMP
A&
| PRINT
SEF214T
How to set SRT code e
To set all SRT codes, self-diagnosis for the items indicated above must be performed two or more times. Each
diagnosis may require a long period of actual driving under various conditions. The most efficient driving pat- @
tern in which SRT codes can be properly set is explained on the next page. The driving pattern should be
performed two times or more to set all SRT codes.
EL
105
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information

(Cont’d) al
® The time required for each diagnosis varies with road sur- Suggested transmission gear position for
face conditions, weather, altitude, individual driving habits, AT models 2
atc. e,
Zone A refers to the range where the time required, for the Set the selector lever in the “D” position with the
diagnoesis under normal conditions®, is the shortest. Zone B overdrive switch turned ON
refers to the range where the diagnosis can still be per- ’ .
formed if the diagnosis is not completed within zone A. . Ebd
*: Normal conditions refer to the following: Suggested upshift speeds for M/T models
® Sea level .
® Flat m;d Shown below are suggested vehicle speeds for o
® Ambient air temperature: 20 - 30°C (68 - 86°F) shifting into a higher gear. These suggestions relate L&
. E;i%?t%srilss is performed as quickly as possible uncer normal to fuel economy and vehicle performance. Actual
ions. ; ; .
Under different conditions [For example: ambient air tem- uDSh.IfT speeds  will \{ary . accorc!ung to . road
perature other than 20 - 30°C (68 - 86°F)], diagnosis may conditions, weather and individual driving habits. EC
aiso be_.- performed. o .
Patiem 1: & The englne Is started at the engine coolant For normal acceleration in low altitude areas [less
emperature of -10 to 35°C (14 to 85°F) ) e
{where the voge between the ECM termi- than 1,219 m (4,000 ft): HE
nals and is 3.0 - 4.3V).
® The engine must be operated at idle speed AC.CEL. CBL”SE
until the engine coolant temperature is Gear change  shift point shift point oL
greater than 70°C (158°F) (wt@re theitage km/h (MPH) km/h (MPH) w
between the ECM terminals and is
lower than 1.4V). 1st to 2nd 24 (15) 23 (14)
Pattern 2. ® \When steady-state driving is performed again oy
even after it is interrupted, each diagnosis can 2nd to 3rd 40 (25) 28 (17) - AT
be conducted. In this case, the time required for 3rd to 4th 65 {40) 44 (27}
diagnosis may be extended. :
Pattern 3: ® The driving pattern outlined in *2 must be 4th to 5th 75 (45) 61 (38) 55
ORI moders shit gours following * ted
n M/T models, shift gears following “suggeste ; :
upshift speeds’” schedule at right. Folr high alntudg areas [overl 1,219 m (4,000 ft)] and
Pattern 4: ® Tests are performed after the engine has baen guick acceleration in low altitude areas: TE
operated for at least 12 minutes.
® The accelerator pedal must be held very steady Gear change km/h (MPH)
during steady-state driving. 1st to 2nd 24 (15)
® [f the accelerator pedal is moved, the test must 2nd to 3rd 40 (25) BN
be conducted all over again. 3rd to 4th 64 (40
*1: Depress the accelerator pedal until vehicle speed is 90 rdto (40)
km/h (56 MPH), then release the accelerator pedal and 4th to 5th 72 (45) -
keep it released for more than 10 seconds. Depress the P
accelerator pedal uniil vehicle speed is 90 km/h (56 MPH) Suggested maximum speed in each gear
again.
'2: Operate the vehicle in the following driving pattem. Downshift to a lower gear if the engine is not running g
B et oy i, STOOMIY, o f you ned o accelorte.
W as Jmes. .
® During acceleration, hold the accelerator pedal Do not exceec! the maximum SUQQESted S.F’?ed
as steady as possible. (The THRTL POS SEN (shown below) in any gear. For level road driving, -
value of CONSULT should be between 0.8 to use the highest gear suggested for that spegd.
1.2V) , _ Always observe posted speed limits and drive
3) Repeat steps 1 and 2 until the EGR system SRT is set. according to the road conditions to ensure safe .o
T )] [ — ‘ operation. Do not over-rev the engine when shifting ™
(30 - 35 MPH) : ‘ to a lower gear as it may cause engine damage or
loss of vehicle control. mE
e
Gear km/h (MPH)
2WD models AWD models N
(2H position) B
0 kmih - ‘ / : 1St 50 (30) 40 (25)
{0 MPH) 5105 105} 208 2nd 90 (55) 70 (43} )
' ' ' t 3rd 130 (80) 110 (68) [l
4th —
SEF414S 5th — ol
*3: The driving pattern may be omitled when EVAP (SMALL L
LEAK) checks are performed using the FUNCTION TEST
mode of CONSULT. o
*4: Checking the vehicle speed with CONSULT or GST is L

advised.
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Emission-related Diagnostic Information
{Cont’d)

TEST VALUE AND TEST LIMIT

The following is the information specified in Mode 6 of SAE J1979.

The test value is a parameter used to determine whether a system/circuit diagnostic testis “OK” or “NG” while
being monitored by the ECM during self-diagnosis. The test limit is a reference value which is specified as the
maximum or minimum value and is compared with the test value being monitored.

Items for which these data (test value and test limit) are displayed are the same as SRT code items (9 test
items).

These data (test value and test limit) are specified by Test ID (T1D) and Component ID (CID} and can be dis-
played on the CONSULT screen or GST.

X: Applicable
—: Not applicable
SR item Self-diagnostic Test value
(CONSULT ot 1o GST display CONSULT Test limit Application
display) TID cID display
Warm-up three
CATALYST way catalyst 01H 01H Parameter 1 Max. X
function
EVAP control
system (Smal! 05H 03H Parameter 1 Max. X
leak]
EVAP SYSTEM
EVAP control
system purge 06H 83H Parameter 2 Min. X
flow manitoring
08H 04H Parameter 1 Max. X
0AH 84H Parameter 2 Min. X
Front heated 0BH 04H Parameter 3 Max. X
OXygen sensor
0CH 04H Parameter 4 Max. X
02 SENSOR 0DH 04H Parameter 5 Max. X
19H 86H Parameter 6 Min. X
Rear heated 1AH 86H Parameater 7 Min. X
Oxygen sensor 1BH 06H Parameter 8 Max. X
1CH 06H Parameter 9 Max. X
Front heated 29H 08H Parameter 1 Max. X
oxygen sensor
02 SENSOR heater 2AH 88H Parameter 1 Min. X
HEATER Rear healed 2DH OAH Parameter 1 Max. X
OXygen senscr
heater 2EH 8AH Parameter 1 Min. X
31H 8CH Parameter 1 Min. X
32H 8CH Parameter 2 Min. X
EGR function 33H 8CH Parameter 3 Min. X
EGR SYSTEM 34H 8CH Parameter 4 Min. X
35H OCH Parameter 5 Max. X
EGRC-BPT valve 36H OCH Parameter 6 Max. X
tunction 37H 8CH Parameter 7 Min. X

180 EC-40
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Emission-related Diagnostic Information
(Cont’d) &l
EMISSION-RELATED DIAGNOSTIC INFORMATION ITEMS

X: Applicable
— Not applicable
DTC*3 _
(CONSUL—?EST;BI‘I terms) CONSPLT ECM*1 SAT code T'?eszstvﬁlll:i?f Ist trip DTC Reference page ]
GST*2

SEESE:;? g;ﬁsgosrlc FAIL P00GO 0505 _ . . N o
MASS AIR FLOW SEN PO100 0102 — — X EC-93

ABSOL PRESS SENSCR P0105 0803 — — X EC-100

INT AIR TEMP SEN PO110 0401 — - X EC-107

COOLANT TEMP SEN PO115 0103 — — X EC-113

THROTTLE P0OSI SEN P0O120 0403 -— - X EC-118 FE
*COCLANT TEMP SEN Po125 0908 - — X EC-124

CLOSED LOOP PO130 0307 - — X EC-134 &L
FRONT 02 SENSOR PO13C 0503 X X X*4 EC-129

FR 02 SEN HEATER PO135 0801 X X X4 EC-135 T
REAR 02 SENSOR PO136 0707 X X X*4 EC-139

RR ©O2 SEN HEATER PO141 0902 X X X4 EC-143 ]
FUEL SYS DIAG LEAN P0O171 o115 — — X £G-148 AT
FUEL SYS DIAG RICH PO172 0114 — — X EC-153

TANK FUEL TEMP SEN FO180 0402 — — X EC-158 NiE
MULTH CYL MISFIRE PC300 0701 — — X EC-162

CYL 1 MISFIRE PO301 0608 — — X EC-162 oo
CYL 2 MISFIRE P0O302 0607 — — X EC-162

CYL 3 MISFIRE P0303 0606 — - X EC-162

CYL 4 MISFIRE P0O304 0605 —_ — X EC-162 =
CRANK POS SEN (OBD) P0335 0802 — _ X EC-166
CAMSHAFT POS| SEN P0340 0101 — — X EC-171 =2
EGR SYSTEM P0400 0302 X X X4 EC-176

EGRC-BPT VALVE P0O402 0306 X X X*4 EC-184 &0
TW CATALYST S¥S P0420 0702 X X X4 EC-186

EVAP (SMALL LEAK) P0440 0705 X X X4 EC-189

PURG CONT/A & SV PO443 0807 - — X EC-199 §
VENT CONTROL VALVE P0446 0963 — — X EC-207

EVAP SYS PRES SEN P0450 0704 — - % EC-212 EiS

*1: In Diagnostic Test Mode 1l (Self-diagnostic results). These numbers are controlled by NISSAN.

*2: These numbers are prescribed by SAE J2012.

*3: 1st trip DTC No. is the same as DTC No. En
*4: These are not displayed with GST.

g
[Ipkiny
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)
X: Applicable
—: Not applicable
DTC*3
(CONSUL‘:’teer:een terms) CONSEJLT ECM SRT code T_T_:;tvairlﬁl 1si trip DTC Reference page
GST*2
VEHICLE SPEED SEN PO500 0104 — — X EC-217
IACV-AAC VALVE P0505 0205 — - X EC-221
CLOSED THRL POS SW PO510 0203 — — X EC-226
ECM PO605 301 — — X EC-230
PARK/NEUT POSI SW PO705 1003 — — X EC-232
MAP/BARO SW S0OL/V P1105 1302 — — X EC-237
SWIRL CONT S/v P1130 1004 — — X EC-243
SWIRLY CONT VC SwW P1165 c112 — — X EC-251
IGN SIGNAL-PRIMARY P1320 0201 — — X EC-256
CRANK F/S (OBD) COG P1336 0905 — — X EC-262
EGRC SOLENOID/V P1400 1005 - — X EC-267
EGR TEMP SENSCOR P1401 0305 — — X EC-271
VC/ BYPASS/VY P1441 0801 — — X EC-276
PURGE VOLUME CONT/NY P1445 1008 — — X EC-281
EVAP PURGE FLOW/MON P1447 0111 X X X4 EC-288
TOR CONV CLUTCH S/ P1550 0904 —_ — X EC-295

EC-42

*1: In Diagnostic Test Mcde Il {Seif-diagnostic results}. These numbers are controlied by NISSAN.
*2: These numbers are prescribed by SAE J2012.
*3: 1st trip DTC No. is the same as DTC No.
*4: These are not displayed with GST.



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Emission-related Diagnostic Information
(Cont’d)
HOW TO ERASE EMISSION-RELATED DIAGNOSTIC INFORMATION

The emission-related diagnostic information can be erased by the following methods.
Selecting “ERASE” in the “SELF-DIAG RESULTS” mode with CONSULT

@ Selecting Mode 4 with GST (Generic Scan Tool)

@ Changing the diagnostic test mode from Diagnostic Test Mode 1l to Mode | by turning the mode selector
on the ECM (Refer to EC-46.)

¢ |f the battery is disconnected, the emission-related diagnostic information will be lost after approx.
24 hours.

e Erasing the emission-related diagnostic information using CONSULT or GST is easier and quicker
than switching the mode selector on the ECM.

The following data are cleared when the ECM memory is erased.

. Diagnostic trouble codes

. 1st trip diagnostic trouble codes

. Freeze frame data

. 1st trip freeze frame data

. System readiness test (SRT) codes

. Test values

. Others
Actual work procedures are explained using a DTC as an example. Be careful so that not only the DTC, but
all of the data listed above, are cleared from the ECM memory during work procedures.

How to erase DTC (With CONSULT)

Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip steps 2 through 4.

1. I the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF" ance. Wait at least
7 seconds and then turn it “ON” (engine stopped) again.

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS".

Touch “ERASE”. (The DTC in the A/T controi unit will be erased.} Then touch “BACK” twice.

Touch “ENGINE".

Touch “SELF-DIAG RESULTS".

Touch “ERASE”. (The DTC in the ECM will be erased.)

if DTCs are displayed for both ECM and A/T control unit, they need to be erased individually from the ECM
and A/T control unit.

NOO AW =
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Emission-related Diagnostic Information

(Cont’d)

How to erase DTC (With CONSULT)
1. If the ignition switch stays “CN” after repair work, be sure to turn ignition switch “OFF” once. Wait at least 7 seconds

and then turn it “ON” (engine stopped) again.
| M SELECT sySTEM | [l seecromemoe [ B SELF-DIAG RESULTS I [
[____ENGINE | [seLF-piac RESULTS | CAILURE DETEGTED
| AT | | DATA MONITOR ] SHIFT SOLENOIDA A
] U | [::> | ECU PART NUMBER | E>
| ! | | m
| | | | | ERASE || PRINT |
2. Tum CONSULT "ON", and touch 3. Touch “SELF-DIAG RESULTS". 4. Touch "ERASE". (The DTC in the

“AT". A/T control unit will be erased.)

Touch Touch J_’
F “BACK". < | ssacK" <
|l seLECTsYSTEM ] |[ln  seectomamooe [ W SELF-DIAG RESULTS I []
| ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
[ AT = [ | SELF-DIAG RESULTS | SHIFT SOLENOID/V A a
| | [:> [ DATA MONITOR ] [:> [PO750}
| | | ACTIVE TEST |
| | | SRT+ OBD TEST VALUE | m
| | [ FuncTion TEST | [ ERASE]| PRINT || FFdata
5. Touch “ENGINE". 6.  Touch “SELF-DIAG RESULTS". 7. Touch "ERASE". (The DTC in the
ECM will be erased.}
SEF3728A

&) How to erase DTC (With GST)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.
1,

2.

3.

If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
7 seconds and then turn it “ON” (engine stopped) again.

Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE
DIAGNOSIS”, “Seif-diagnosis”. {The engine warm-up step can be skipped when performing the diagno-
sis only to erase the DTC.)

Select Mode 4 with GST (Generic Scan Tool}.

(3% How to erase DTC (No Tools)
Note: If the diagnostic trouble code is not for A/T related items (see EC-2), skip step 2.

1.

2.

If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least

7 seconds and then turn it “ON” again.
Perform “SELF-DIAGNOSTIC PROCEDURE (Without CONSULT)” in AT section titled “TROUBLE

DIAGNOSIS”, “Self-diagnosis”. (The engine warm-up step can be skipped when performing the diagno-

sis only to erase the DTC.)
Change the diagnostic test mode from Mode 1l to Mode | by turning the mode selector on the ECM. (See

EC-46.)

EC-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

;W

Malfunction Indicator Lamp (MIL) =

1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is a bulb g3

1 check.
e if the malfunction indicator lamp does not light up, refer to EL
section ("WARNING LAMPS”} or see EC-321. i
2. When the engine is started, the malfunction indicator lamp
’ should go off.

If the lamp remains on, the on board diagnostic system has Lo

Mattunction indicator detected an engine system malfunction.

|amp SEF2415

ON BOARD DIAGNOSTIC SYSTEM FUNCTION
The on board diagnostic system has the following four functions,

. . FIE
Diagnostic Test Mode |
1. BULB CHECK . This function checks the MIL bulb for damage (blown, open circuit, @l
etc.). Ll
If the MIL does not came on, check MIL circuit and ECM test mode
selector. (See next page.) e
2. MALFUNCTION : This is a usual driving condition. When a malfunction is detected twice B
WARNING in two consecutive driving cycles (two trip detection iogic), the MiL will
light up to inform the driver that a malfunction has been detected.
The following malfunctions will light up or blink the MIL in the 1st trip. AT
e “Misfire (Possible three way catalyst damage)”
e “Closed loop control”
e Fail-safe mode TE
Diagnostic Test Mode Nl
3. SELF-DIAGNOSTIC : This functicn allows DTCs and 1st trip DTCs to be read. Eh)
RESULTS
4. FRONT HEATED OXY- : This function allows the fuel mixture condition (lean or rich), monitored
GEN SENSOR MONI- by front heated oxygen sensor, to be read. 58
TOR
MIL flashing without DTC RA
If the ECM is in Diagnostic Test Mode li, MiL may flash when engine is running. In this case, check ECM test
mode selector following “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page. _
Refer to “HOW TO SWITCH DIAGNOSTIC TEST MODES” on next page. B
" Diagnostic Diagnostic
Condition Test Mode | Test Mode 1l &7
Engine
stopped SELF-DIAGNOSTIC
BULB CHECK P
Ignition switch ._‘,& RESULTS BS
in “ON" posi- g
tion Engine FRONT HEATED EX)
() | s | waruNeTiON | gey senson
@ q MONITOR )
(&,
EL
4
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) {Cont’d)
HOW TO SWITCH DIAGNOSTIC TEST MODES

—

CE ) Tusn ignition switch “ON”. NG Check MIL circuit. {(See NG Repair harness or connector.
{Do nat start engine.) EC-321.)
) D
! '
Diagnostic Test Mode | — MALFUNC- Check whether ECM test No Repair or replace ECM test mode
TION INDICATOR LAMP CHECK. yes | Mode selector can be p| selector.
Refer to EC-45. turned counterclockwise.
MIL should come on. D
OK
N C—‘- D Diagnostic Test Mode |
v "™ — MALFUNCTION WARNING.
Start engine. Refer io EC-45.
hd
NG Check MIL circuit. (See NG »| Repair harness or connectors.

(Turn diagnostic test mode selector on
ECM fully clockwise)
MIL should turn off.

‘LOK

Wait at least 2 seconds.

EC-321.)

OK

h i

Check ECM fail-safe.
{See EG-76.)

OK

(Turn diagnostic test mode selector
fully counterclockwise.)

'

¢ Switching the modes is not possible when the engine

is running.

& When ignition switch is turned off during diagnosis,
power to ECM will drop after approx. 7 seconds.
The diagnosis will automatically return to Diagnostic

Test Mode I.

¢ Turn back diagnostic test mode selector to the fully
counterclockwise position whenever vehicle is in use.

DIAGNOSTIC TEST MODE |l
— SELF-DIAGNOSTIC RESULTS

€ ° 3

Start engine.

Y

A 4

Diagnostic Test Mode |l
— FRONT HEATEL OXYGEN SEN-
SOR MONITOR

*1: If the selector is turned fully counterclockwise at this time, the emis-
sion-related diagnostic information will be erased from the backup

memorty in the ECM.

The following emission-related diagnostic information is cleared
when the ECM memory is erased.

. Freeze frame data

. Test values
. Others

SO RN

EC-46

. Diagnostic trouble codes
. 1st trip diagnostic trouble codes

. 1st trip freeze frame data
. System readiness test (SRT) codes




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL) (Cont’d) )
DIAGNOSTIC TEST MODE I—BULB CHECK @

In this mode, the MALFUNCTION INDICATOR LAMP on the instrument panel should stay ON. If it remains
OFF, check the bulb. Refer to EL section (“WARNING LAMPS") or see EC-321.

DIAGNOSTIC TEST MODE |—MALFUNCTION WARNING
MALFUNCTION -
INDICATOR LAMP Condition =
ON When the malfunction is detected or the ECM’s CPU is malfunctioning.
OFF No malfunction. @
e These Diagnostic Trouble Code Numbers are clarified in Diagnostic Test Mode Il (SELF-DIAGNOSTIC
RESULTS).

DIAGNOSTIC TEST MODE II—SELF-DIAGNOSTIC RESULTS

In this mode, the DTC and 1st trip DTC are indicated by the number of blinks of the MALFUNCTION INDI-
CATOR LAMP. 25
The DTC and 1st trip DTC are displayed at the same time. If the MIL dces not illuminate in diagnostic test
mode 1 {Malfunction warning), all displayed items are 1st trip DTCs. If only one code is displayed when the
MIL illuminates in diagnostic test mode Il (SELF-DIAGNOSTIC RESULTS), it is a DTC; if two or more codes ol
are displayed, they may be either DTCs or 1st trip DTCs. DTC No. is same as that of 1st trip DTC. These

unidentified codes can be identified by using the CONSULT or GST. A DTC will be used as an exampie for
how to read a code.

i
Example; Diagnostic trouble code No. 0102 and No. 0403
0.6 03 06 03
"T Ar
ON [ = ]
' 1 \ F
OFF
{ !
if §
-~
09 ' 03 21 06 0.9 21 BT
Unit: second
Diagnestic trouble code No. 0102 Diagnostic trouble code No. 0403 SEF298Q
Example: Diagnostic trouble code No. 1003 F“‘
0.6 03

. _T - jT [

OFF SMMU—MI—H J—!—I—Lﬂ B

4 S -

08 09 03 2.

Diagnostic trouble code No. 1003 Unit: second
SEF162PA

Long (0.6 second) blinking indicates the number of ten digits, and short (0.3 second) blinking indicates the FS
number of single digits. For example, the malfunction indicator lamp blinks 10 times for 6 seconds (0.6 sec x

10 times) and then it blinks three times for about 1 second (0.3 sec x 3 times). This indicates the DTC “1003”

and refers to the malfunction of the park/neutral position switch. BT
in this way, all the detected malfunctions are classified by their diagnostic trouble code numbers. The DTC
“0505” refers to no malfunction. (See DIAGNOSTIC TROUBLE CODE INDEX, EC-2.)

HOW TO ERASE DIAGNOSTIC TEST MODE li (Self-diagnostic resuits) [FA

The diagnostic trouble code can be erased from the backup memory in the ECM when the diagnostic test mode

is changed from Diagnostic Test Mode Il to Diagnostic Test Mode I. {Refer to “HOW TO SWITCH DIAGNOS-
TIC TEST MODES” on previous page.) EL

s If the battery is disconnected, the diagnostic trouble code will be lost from the backup memory
after approx. 24 hours.

e Be careful not to erase the stored memory before starting trouble diagnoses.

EC-47 187
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Malfunction Indicator Lamp (MIL) (Cont’d)
DIAGNOSTIC TEST MODE II—FRONT HEATED OXYGEN SENSOR MONITCR

In this mode, the MALFUNCTION INDICATOR LAMP displays the condition of the fuel mixture (lean or rich)
which is monitored by the front heated oxygen sensor.

MALFUNCTION INDICATOR LAMP

Fuel mixture condition in the exhaust gas

Alr fuel ratio feedback control
condition

ON

Lean

OFF

Rich

Closed loop systemn

*Remains ON or OFF

Any condition

Open loop system

*: Maintains conditions just before switching to open loop.

To check the front heated oxygen sensor function, start engine in Diagnostic Test Mode H. Then warm it up
until engine coolant temperature indicator points to middle of gauge.

Next run engine at about 2,000 rpm for about 2 minutes under no-load conditions. Make sure that the MAL-
FUNCTION INDICATOR LAMP comes ON more than 5 times within 10 seconds with engine running at 2,000
rem under no-load.

OBD System Operation Chart

RELATIONSHIP BETWEEN MIL, 1ST TRIP DTC, DTC, AND DETECTABLE ITEMS

¢ When a malfunction is detected for the first time, the 1st trip DTC and the 1st trip freeze frame data are
stored in the ECM memory.

e When the same malfunction is detected in two consecutive trips, the DTC and the freeze frame data are
stored in the ECM memory, and the MIL will come on. For details, refer to “Two Trip Detection Logic” on
EC-34.

e The MIL will go off after the vehicle is driven 3 times with no malfunction. The drive is counted only when
the recorded driving pattern is met (as stored in the ECM). If ancther malfunction occurs while counting,
the counter will reset.

e The DTC and the freeze frame data will be stored until the vehicle is driven 40 times (driving pattern A)
without the same malfunction recurring (except for Misfire and Fuel Injection System). For Misfire and Fuel
Injection System, the DTC and freeze frame data will be stored until the vehicle is driven 80 times (driv-
ing pattern C) without the same malfunction recurring. The “TIME” in “SELF-DIAGNOSTIC RESULTS”
mode of CONSULT will count the number of times the vehicle is driven.

¢ The 1st trip DTC is not displayed when the self-diagnosis results in “OK” for the 2nd trip.

SUMMARY CHART

Misfire Except the lefts

3 (pattern B}

Fuel Injection System

3 (pattern B)

ltems

MIL (goes off}

3 (pattern B)

DTC, Freeze Frame Data (no
display)
1st Trip DTC (clear)

1st Trip Freeze Frame Data
(clear}

80 (patiern C}) 80 {pattern C} 40 {pattern A}

1 {pattern C), *1 1 (pattern C), ™1 1 (pattern B)

1,2 1, *2 1 (pattern B)

Details about patterns “A”, "B”, and "C" are on EC-50, 52.
*1: Clear timing is at the moment OK is detected.
*2: Clear timing is when the same malfunction is detected in the 2nd trip.
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OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS FOR

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
“MISFIRE” <EXHAUST QUALITY DETERIORATION>, “FUEL INJECTION SYSTEM”

satisfies with B but not C.

satisfies with C but not B.

This driving pattern

This driving pattern

NG
Detection

...........................................................

Detection

This driving pattern satisfies with B and C patterns.
NG

-

p

<uleled BuALgm

lights up.

MIL

= 1st i
T

<BlBQ dWeld 873314 (dul 1st) 2 21Q (di s>

EL
DX
189

SEF3925

trip DTC and the 1st trip freeze frame data will be stored
in ECM.

*6: The 1st trip DTC and the 1st trip freeze frame data will be
(pattern C) without the same malfunction after DTC is

1st trip freeze frame data will be cleared.
stored in ECM.

*8: 1st trip DTC will be cleared when vehicle is driven once

cleared at the moment OK is detected.
*7: When the same malfunction is detected in the 2nd trip, the

*5: When a malfunction is detected for the first time, the 1st

EC-49

any longer after vehicle is driven 80 times (pattern C) with-

When the same malfunction is detected in two consecutive
out the same malfunction.

trips, MIL will light up.
*2: MIL will go off after vehicle is driven three times (pattern

trips, the DTC and the freeze frame data will be stored in
{The DTC and the freeze frame data still remain in ECM.}

ECM.
*4: The DTC and the freeze frame data will not be displayed

B) without any malfunctions.
*3: When the same malfunction is detected in two consecutive

*1:
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

(Driving pattern B)

Driving pattern B means the vehicle operation as follows:

All components and systems should be monitored at least once by the OBD system.

e The B counter will reset when the malfunction is detected once regardiess of the driving pattern.
e The B counter will be counted up when driving pattern B is satisfied without the malfunction.

e The MIL will go off when the B counter reaches 3. (*2 in “OBD SYSTEM OPERATION CHART”)

{Driving pattern C)
Driving pattern C means the vehicle operation as follows:
(1) The following conditions should be satisfied at the same time:
Engine speed: (Engine speed in the freeze frame data) +375 rpm
Caleulated load value: (Calculated load value in the freeze frame data} x (1£0.1) [%]
Engine coolant temperature (T) condition:
o When the freeze frame data shows lower than 70°C (158°F), “T” should be lower than 70°C (158°F).
& When the freeze frame data shows higher than or equal to 70°C (158°F), “T” should be higher than or
equal to 70°C (158°F).
Exampie:
If the stored freeze frame data is as follows;
Engine speed: 850 rpm, Calculated ioad value: 30%, Engine coolant temperature: 80°C (176°F)
To be satisfied with driving pattern C, the vehicle should run under the following conditions:
Engine speed: 475 - 1,225 rpm, Calculated load value: 27 - 33%, Engine coolant temperature: more
than 2 70°C (158°F)
The C counter will be cleared when the malfunction is detected regardless of (1).
The C counter will be counted up when (1) is satisfied without the same malfunction.
The DTC will not be displayed after C counter reaches 80.
The 1st trip DTC will be cleared when C counter is counted once without the same malfunction after DTC
is stored in ECM.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

RELATIONSHIP BETWEEN MIL, DTC, 1ST TRIP DTC AND DRIVING PATTERNS EXCEPT FOR

“MISFIRE <EXHAUST QUALITY DETERIORATION>", “FUEL INJECTION SYSTEM”

This driving pattern satisties with A and B patferns.

This driving pattern

= & o = = = - = i 0% [ o =
i) = ity ) = = i, [ s i & 7 (=)

w

8

[l

n

w

W

satisfies with A but not B.

NG

— Thig driving pattern

OK

satisfies with B but not A.

/

Detection

Detection

<uigied Buaugs

lights up.

A MIL

= goes off.

<BIBQ ewelq szaau4 (di 1sy) % 01q (dn is))>

trip DTC and the 1st trip freeze frame data will be stored

in ECM.
*6: 1si trip DTC will be cleared after vehicle is driven once

*5: When a malfunction is detected for the first time, the 1st

When the same malfunction is detected in two consecutive

trips, MIL will light up.
*2: MIL will go off after vehicle is driven three times (pattern

*1:

B) without any malfunctions.
*3: When the same malfunction is detected in two consecutive

(pattern B} without the same malfunction.
*7: When the same malfunction is detected in the 2nd trip, the

EL

trips, the DTC and the freeze frame data will be stored in

ECM.
*4: The DTC and the freeze frame data will not be displayed

st trip freeze frame data wiil be cleared.

any longer after vehicle is driven 40 times {pattern A) with-

out the same malfunction.

o)

(The DTC and the freeze frama data still remain in ECM.)

191
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD System Operation Chart (Cont’d)

EXPLANATION FOR DRIVING PATTERNS EXCEPT FOR “MISFIRE <EXHAUST QUALITY
DETERIORATION>", “FUEL INJECTION SYSTEM”

{Driving pattern A)

Engine
coolant
temperature

°C (°F)

70 (158)

40 {104)
20 (B8]

Fb‘\_(z) Engine coolant temperature should change more than 20°C
H - (68°F) after starting engine.

Engine
speed

rpm

400
0

AEC574

e The A counter will be cleared when the malfunction is detecied regardless of (1) - (4).
e The A counter will be counted up when (1) - (4) are satisfied without the same malfunction.
e The DTC will not be displayed after the A counter reaches 40.

(Driving pattern B}

Driving pattern B means the vehicle operation as follows:

All compenents and systems should be monitored at least once by the OBD system.

e The B counter will be cleared when the malfunction is detected once regardiess of the driving pattern.
® The B counter will be counted up when driving pattern B is satisfied without any malfunctions.

e The MIL will go off when the B counter reaches 3 (*2 in “OBD SYSTEM OPERATION CHART”).
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

[ — CONSULT Gl

-Data link connector \ CONSULT INSPECTION PROCEDURE -
Yt 1. Turn ignition switch OFF. 5
2. Connect “CONSULT” to data link connector for CONSULT.
(Dafa link connector for CONSULT s located behind the fuse __
box cover.) B

il
I‘—\C?

‘QW&H

Hood lock release handle !
I i T SEFP428

3. Turn ignition switch ON.
NISSAN 4. Touch “START".
CONSULT EE
START
T
I SUB MODE
SBR455D
5. Touch "ENGINE". AT
[ SELECTLSYSTEM ]
| ENGINE ] —
| |
l |
SEF895K

6. Perform each diagnostic test mode according to each service
[l setectoamone [ procedure.

IWOHK SUPPORT For further information, see the CONSULT Operation Manual. ER

| DATA MONITOR

| ACTIVE TEST

| SRT- OBD TEST VALUE

| FUNCTION TEST

l
| SELF-DIAG RESULTS 1
|
|
|
|
s

EF374S,

I seectomamope  [X]
|ECM PART NUMBER | [F&
|
|
|
|

|
SEF374Q
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
ECCS COMPONENT PARTS/CONTROL SYSTEMS APPLICATION

DIAGNOSTIC TEST MODE
SELF-DIAGNOSTIC
ltem WORK RESULTS*1 DATA ACTIVE FUNC- | SRT-OBD

SUP- FREEZE monor | TEST TION TEST
PORT FRAME TEST VALUE
DATA*2

X

Camshaft position sensor

Mass air flow sensor

Engine coolant temperature sen-
sor

Front heated oxygen sensor
Rear heated oxygen sensor
Vehicle speed sensor

Throttle position sensor X
Tank fuel temperature sensor
EVAP control system pressure
sensor

Absolute pressure sensor
EGR temperature sensor
INPUT Intake air temperature sensor
Crankshaft pesition sensor
{OBD)

Ignition switch (start signal)
Closed throttle position switch X
Closed throttle position switch
(throttle position sensecr signal)
Air conditioner switch

=
H XX XK XXX X XX
ad

o) O R x] o= x|

>
=

Park/Neutral position switch X
Power steering oil pressure
switch

Swirl control valve control
vacuum check switch

> XX X

>
>

Battery voltage

> =
=
>

Injectors

X (Igni-
Power transistor (Ignition timing} X tion sig-
nal)

>
>
>

IACV-AAC valve X X

ECCS COMPONENT PARTS

EVAP canister purge volume X
control vajve

Air conditioner relay

Fuel pump relay X

>

EGRC-solenoid valve X

Swirl control valve control sole-
noid valve

P o S

OUTPUT | Front heated oxygen sensor
heater

Rear heated oxygen sensor
heater

Torgue converter clutch sclencid
valve

s
=

EVAP canister purge control
solenoid valve

EVAP canister vent contro! valve

Vacuum cut valve bypass valve

MAP/BARC switch solenoid
valve

bR P P e

x| o |X|X]| X

Calculated load value X

X: Applicable

*1: This item includes 1st trip DTCs.

*2: This mode includes 1st trip freeze frame data or freeze frame data. The items appear on CONSULT screen in freeze frame data
mode only if a 1st trip DTC or DTC is detected. For details, refer to EC-36.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)
FUNCTION )

Diagnostic test mode Function

This mode enables a technician to adjust R4
same devices faster and more accurately by

Work support following the indications on the CONSULT

unit. EM

Self-diagnostic resufts such as 1st trip DTC,
Self-diagnostic resulis DTCs and 1st trip freeze frame dafa or freeze LE
LG

frame data can be read and erased quickly.”1

Data monitor Input/Output data in the ECM can be read.

Diagnostic Test Mode in which CONSULT

drives some actuators apart from the ECMs
and also shifts some parameters in a speci-
fied range. FE

Active test

The status of system menitoring tests and the

SAT-OBD test value test valuesitest limits can be read.

G
Conducted by CONSULT instead of a techni- N
Function test cian to determine whether each system is
“OK” or "NG”. [
ECM part numbers ECM part numbers can be read.
*1: The following emission-related diagnostic information is cleared when the ECM memory is erased. AT
1. Diagnostic trouble codes o
2. 1st trip diagnostic trouble codes
3. Freeze frame data i
4. 1st trip freeze frame data
5. System readiness test (SRT) codes
6. Teslt values B
7. Others
WORK SUPPORT MODE (=i
WORK ITEM CONDITION USAGE

THRTL POS SEN ADJ CHECK THE THROTTLE POSITION SENSOR SIGNAL. | When adjusting throtile position EIA,
ADJUST IT TO THE SPECIFIED VALUE BY ROTATING sensor initial position
THE SENSCR BODY UNDER THE FOLLOWING COND!-

TIONS. BE

® SN SW “ON”

® ENG NOT RUNNING

& ACC PEDAL NOT PRESSED a7

IGNITION TIMING AD.J ® |[GNITION TIMING FEEDBACK CONTROL WILL BE When adjusting initial ignition

HELD BY TOUCHING “START”. AFTER DOING SC, timing N
ADJUST IGNITION TIMING WITH A TIMING LIGHT BY R
TURNING THE CRANKSHAFT POSITION SENSOR,

IACV-AAC VALVE ADJ SET ENGINE SPEED AT THE SPECIFIED VALUE UNDER AT
THE FOLLOWING CONDITIONS. =
® ENGINE WARMED UP
® NO-LOAD 0

FUEL PRESSURE RELEASE ® FUEL PUMP WILL STOP BY TOUCHING “START” When releasing fuel pressure -

DURING IDLING. from fuel line
CRANK A FEW TIMES AFTER ENGINE STALLS. =
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

SELF-DIAGNOSTIC MODE

DTC and 1st trip DTC
Regarding items of “DTC and 1st trip DTC”, refer to “EMISSION-RELATED DIAGNOSTIC INFORMATION

ITEMS” (See EC-41.)

Freeze frame data and 1st trip freeze frame data

Freeze frame data
item™

Description

DIAG TROUBLE
CODE
[PXXXX]

ECCS component part/control system has a trouble code, it is displayed as “PXXXX". [Refer o “Alpha-
betical & P No. Index for DTC (EC-2).]

FUEL SYS DATA

“Fuel injection system status” at the moment a malfunction is detected is displayed.

Cne mode in the following is displayed.

“MODE 2”: Open loop due to detected system malfunction

“MODE 3" Open loop due to driving conditions (power enrichment, deceleration enrichment)
“MODE 4": Ciosed loop - using oxygen sensor(s) as feedback for fuel control

“MODE 5": Open loep - has net yet satisfied condition to go to closed loop

CAL/LD VALUE [%]

The calcufated load value at the moment a malfunction is detected is displayed.

COOLANT TEMP
{°C] or [°F]

The engine coolant temperature at the moment a malfunction is detscted is displayed.

S-FUEL TRIM [%]

“Shaort-term fuel trim” at the moment a malfunction is detected is displayed.
The short-term fuel trim indicates dynamic or instantaneous feedback compensation to the base fuel

schedule.

L-FUEL TRIM [%]

“Long-term fuel trim” at the moment a malfunction is detected is displayed.
The lang-term fuel trim indicates much more gradual feedback compensation to the base fuel schedule

than short-term fuel trim.

ENGINE SPEED
[rpm]

The engine speed at the moment a malfunction is detected is displayed.

VHCL SPEED [km/h]
or [mph]

The vehicle speed at the moment a malfunction is detected is displayed.

ABSOL PRES [kPa]
or [kg/cm?] or [psi]

® The intake manifold absolute pressure at the moment a malfunction is detected is displayed.

*: The items are same as those of 1st trip freeze frame data.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE

CONSULT (Contd)

Monitored item ECM Main
[Unit] input . Description Remarks
. signals
signals
CMPS-RPM ® Indicates the engine speed computed
(POS) [rpm] O O from the POS signal (1° signal) of the
camshaft position sensor.
CMPS-RPM ® [ndicates the engine spead computad ® The accuracy of detection becomes poor
(REF) [rpm] from the REF signal {180° signal) of the if engine speed drops below the idle mpm.
O camshaft position sensor. @ (i the signal is interrupted while the
engine is running, an abnormal value
may be indicated.
MAS AIR/FL SE [V] ® The signal voltage of the mass air fow | ® When the engine is stopped, a certain
O O sensor is displayed. value is indicated.
COOLAN TEMP/S ® The engine coolant temperature (deter- | ® When the engine coolant temperature
f*CJ or [°F] mined by the signal voltage of the engine sensor is open or short-circuited, ECM
O O coolant temperature sensor) is displayed. enters fail-safe mode. The engine cool-
ant temperature determined by the ECM
is displayed.
FR O2 SENSOR [V] ® The signal voltage of the front heated
O O oxygen sensor is displayed.
RR 02 SENSOR [V] ® The signal voltage of the rear heated
O O oxygen sensor is displayed.
FR 02 MNTR ® Display of front oxygen sensor signal @ After turning ON the ignition switch,
[RICH/LEAN] during air-fuel ratio feedback control: “RICH” is displayed until air-fuel mixture
RICH ... means the mixture became ratio feedback control begins.
“rich”, and control is being affected ® When the air-fuel ratio feedback is
O O toward a leaner mixture. clamped, the value just before the clamp-
LEAN ... means the mixture became ing is displayed continuously.
“lean”, and control is being affected
toward a rich mixture.
RR 02 MNTR ® Display of rear heated oxygen sensor ® When the engine is stopped, a certain
[RICH/LEAN] signal: value is indicated.

RICH ... means the amount of oxygen
downstream three way catalyst is rela-
tively small.
LEAN ... means the amount of oxygen
downstream three way catalyst is rela-
tively large.

VHCL SPEED SE
[km/h] or [mph]

O

O

The vehicle speed computed from the
vehicle speed sensor signal is displayed.

NOTE:

Any monitored item that does not match the vehicle being diagnosed is deleted from the display automaticaily.

EC-57
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Bescription

Remarks

BATTERY VOLT [V]

O

The power supply voltage of ECM is dis-
played.

THRTL POS SEN [V]

O

The throtile position sensor signal volt-
age is displayed.

TANK F/TMP SE [°C]
or [°F]

The fuel temperature judged from the
tank fuel temperature sensor signal volt-
age is displayed.

EGR TEMP SEN [V]

The signal voltage ol the EGR tempera-
ture sensor is displayed.

INT/A TEMP SE [*C]
or [°F]

The intake air temperature determined by
the signal voltage of the intake air tem-
perature sensor is indicated.

START SIGNAL
[ON/OFF]

Indicates [ON/OFF] condition from the
starter signal.

® After starting the engine, [OFF] is dis-
played regardless of the starter signal.

CLSD THL/P SW
[ON/OFF]

Indicates [ON/OFF] condition from the
closed throttle position switch signal.

AIR COND SIG
[ON/OFF]

Indicates [ON/OFF] condition of the air
conditioner switch as determined by the
air conditioner signal.

P/N POSI SW
[ON/CFF]

Indicates [ON/OFF] condition from the
park/neutral position switch signal.

PW/ST SIGNAL
[ON/OFF]

O OO 0O

[ON/OFF] condition of the power steering
oil pressure switch determined by the
power steering oil pressure signat is indi-
cated.

IGNITION SW
FON/OFF]

Indicates [ON/QFF] condition from igni-
tion switch.

SWL CON VC SwW
[ON/OFF]

O OO 00000 OO O

Indicates [ON/OFF] condition of swirl
control valve control vacuum check
switch determined by ECM according to
the input signal.

ON ... Atmospheric pressure

CFF ... Vacuum pressure

INJ PULSE [msec]

O

Indicates the actual fuel injection pulse
width compensated by ECM according to
the input signals.

¢ When the engine is stopped, a certain
computed value is indicated.

B/FUEL SCHDL
[msec]

O

“Base fuel schedule” indicates the fuel
injection pulse width programmed into
ECM, prior to any fearned on-board cor-
rection.

IGN TIMING [BTDC]

Indicates the ignition timing computed by
ECM according to the input signals.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

Monitored item
[Unit]

ECM
input
signals

Main
signals

Description

Remarks

IACV-AAC/V [%]

O

® |ndicates the idle air control valve (AAC
valve) control value computed by ECM
according to the input signals.

PURG VOL C/V [step]

¢ [ndicates the EVAP canister purge vol-
ume control valve computed by the
engine control module according to the
input signals.

® The opening becomes larger as the
value increases.

AJF ALPHA [%]

® The mean value of the air-fuel ratio feed-
back correction factor per cycle is indi-
cated.

& When the engine is stopped, a certain
value is indicated.

® This data also includes the data for the
air-fuel ratio learning control.

EVAP SYS PRES [V]

® The signal voltage of EVAP control sys-
tem pressure sensor is displayed.

AIR COND BLY
[ON/OFF]

® The air conditioner relay control condition
(determined by ECM according to the
input signal} is indicated.

FUEL PUMP ALY
[ON/OFF]

® [ndicates the fuel pump relay control con-
dition determined by ECM according to
the input signals.

SWRL CONT S/v

® The control condition of the swirl control
valve control solenoid valve (computed
by the ECM according to the input sig-
nal) is indicated.
ON ... Swirl control valve is closed
OFF ... Swirl control valve is cpen

EGRC SCLWV
[ON/OFF]

® The control condition of the EGRC-sole-
noid valve {determined by ECM accord-
ing to the input signal) is indicaled.
ON ... EGR operation is cut-off
OFF ... EGR is operational

TCC SOV

® The control condition of the torque con-
verter clutch solenocid valve {determined
by ECM according to the input signal) is
indicated.
ON ... Lock-up is cancelled
OFF ... Lock-up is operational

VENT CONTH
[ON/OFF]

® The control condition of the EVAP canis-
ter vent control valve (determined by
ECM according to the input signal} is
indicated.

ON ... Closed

OFF ... Open

FR 02 HEATER

® |ndicates [ON/OFF] condition of front
heated oxygen sensor heater determined
by ECM according to the input signals.

VGV BYPASS/V
[ON/OFF]

@ The control condition of the vacuum cut
valve bypass valve {determined by ECM
aceording to the input signal} is indicated.
ON ... Open

CFF ... Closed

EC-59
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont'd)

Monitored item
fUnit]

ECM
input
signals

Main
signals

Description

Remarks

PURG CONT SV
[ON/OFF}

The control condition of the EVAP canis-
ter purge control solenoid valve {(com-
puted by the engine control module
according to the input signals} is indi-
cated.

ON ... Canister purge is cperational
OFF ... Canister purge cperation is cut-
off

RR 02 HEATER

Indicates [ON/OFF] condition of front
heated oxygen sensor heater determined
by ECM according to the input signals.

CAL/LD VALUE [%)]

“Calculated load value” indicates the
value of the current airflow divided by
peak airflow.

ABSOL TH-P/S [%]

“Absolute throttle positicn sensor” indi-
cates the throttle opening computed by
ECM according to the signal voltage of
the throttle position sensor.

MASS AIRFLOW
[g-m/s]

Indicates the mass airflow computed by
ECM according to the signal voltage of
the mass airflow sensor.

MAP/BARO SW/V
[MAP/BARO]

The control condition of the MAP/BARO
switch solenoid valve (determinad by
ECM according to the input signal) is
indicated.

MAP ... Intake manifold absolute pres-
sure

BARO ... Barometric pressure

ABSOL PRES/SE [V]

The signal voltage of the absolute pres-
sure sensor is displayed.

VOLTAGE
[v]

Voltage measured by the voltage probe.

PULSE
[msec] or [Hz] or [%]

Puise width, frequency or duty cycle
measured by the pulse probe.

® Only “#” is displayed if item is unable to
be measured.

® Figures with “#”s are temporary ones.
They are the same figures as an actual
piece of data which was just previously
measured.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

ACTIVE TEST MODE

TEST ITEM CONDITION JUDGEMENT CHECK ITEM {REMEDY)
° . -
Egr?cliri‘t?énﬂemm 1o fhe orgmat frouble If trouble symptom disappears, see ® Hamess and connector
L INJECTION T L J inj
FUE @ Change the amount of fuel injection CHECK ITEM. * EE;;:?Z:::;SW on sensor
using CONSULT. ¥d
® Engine: After warming up, idie the
IACV-AAC/ OPEN- engine. Engine speed changes according to the | ® Harness and connector
ING ® Change the IACV-AAC valve opening | opening percent. ® |ACV-AAC valve
percant using CONSULT.
#® Engine: Retumn to the original trouble
L ]
ENG COOLANT condition If trouble symptom disappears, see ® gr?rri]r?esscgglgriotr:;fdeor;ture sensor
TEMP ® Change the engine coolant tempera- | CHECK ITEM, gne P
- ® Fuel injactors
ture using CONSULT.,
® Engine: Return to the criginal trouble
condition It trouble symptom disappears, see
IGNITION TIMING | ® Timing light: Set CHECK [TéMp ppears, ® Adjust initial ignition timing
® Retard the ignition timing using CON- '
SULT.
& Engine: After warming up, idle the ® Harness and connector
engine. ® Compression
® Air conditioner switch "QFF” . ) ® |njectors
T
POWER RALANCE ® Shift lever “N* Engine runs rough or dies. ® Power transistor
® Cut off each injector signal one at a ® Spark plugs
time using CONSULT. ® |gnition coils
® |gnition switch: ON (Engine stopped)
® Tum the fuel pump relay “ON" and Fuel pump relay makes the operating ® Harness and connector
FUEL PUMP ,
UEL PUMP RELAY “OFF" using CONSULT and ifsten to | sound. ® Fuel pump relay
operating sound.
® |gnition switch: ON
EGRC SOLENOID ® Turn solenoid valve “ON" and “OFF" | Sclencid valve makes an operating ® Hamess and connector
VALVE with CONSULT and listen to operat- | socund. ® Solenoid valve
ing sound.
P - .
igg:u;nei\;v;tchégN ® Hamess and connector
SWIRL CONT SOL . 9 l_i'p (o “ .. | Solencid valve makes an operating ® Solenoid valve
Turn solenoid valve "ON" and “"OFF .
VALVE ) . sound. ® Swirl control valve
with CONSULT and listen to operat-
. ® vacuum hose
ing sound.
SELF-LEARNING ® in this test, the coefficient of self-learning contro! mixture ratic retuns 1o the original coefficient by touching “CLEAR" on
CONT the screen.
® Engine: Alter warming up, run enging

PURG VOL CONT/

at 1,500 rpm.

Change the EVAP canister purge vol-
ume control valve opening step using
CONSULT.

Engine speed changes according to the
opening step.

® Hamess and connector
® EVAP canister purge volume control
valve

PURG CONT S/V

Start engine.

Turn the EVAP canister purge control
solenoid valve “ON" and "OFF" using
CONSLILT and listen for operating
sound.

EVAP canister purge control solenocid
valve makes an operating sound.
Check vacuum signal for EVAP canister
purge control valve.

VC ON ... Vacuum exists.

VC QFF ... Vacuum does ngt exist.

® Harness and connectar

® CVAP canister purge contro! solenoid
valve

® Vacuum hose

MAP/BARC SW/V

ignition switch: ON

(Engine stopped)

Turn the MAP/BARO switch solenoid
valve between “MAP” and “BARO"
using CONSULT and listen for operat-
ing sound.

MAP/BARO switch solenoid valve makes
an operating sound.

® Harness and connector
® MAP/BARO switch solenoid valve

TANK F/TEMP SEN

Change the tank fuel temperature using CONSULT.

EC-61
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST MCDE

FUNCTION TEST

ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® |gnition switch: ON
SELF-DIAG (Engine stopped) L
RESULTS ® Displays the results of on Objective system

board diagnostic system.

® [gnition switch: ON
(Engine stopped)

® Harness and connector
® Throtle position sensor

CLOSED THROTTLE | ® Closed throttle position Throttle valve: opened OFF (Closed throttie position

POSH switch circuit is tested when switch)

(CLOSED throttle is opened and @ Throttle pesition sensor

THROTTLE POSI- closed fully. (“iDLE POSI- {Closed throttle position

TION SWITCH CIR- TION" is the test item name switch) adjustment

CuIm) for the vehicles in which idle | Throttle valve: closed ON ® Throttle linkage
is selected by throttle posi- ® Verify operation in DATA
tion sensor.) MONITOR mode.

® Harness and connector
® [gnition switch: ON ® Throttle position sensor

THROTTLE POS| {Engine stop;?ed) . Range (Throttle valve fully More than ] Throttle position sensor

SEN CKT ® Throttle position sensor cir- | opened — Throttle valve fully 3.0V adjustment
cuit is tested when throttle | closed) ® Throtile linkage
is opened and closed fully. # Verify operation in DATA

MONITOR mode.
® |gnition switch: ON ® Harness and connector
(Fngine stopped) OUT OF N/P-RANGE OFF ® Neutral position switch/

PARK/NEUT POSI e . L .

SW CKT ® Inhibitor/Neutral position Inhibitor switch .
switch circuit is tested when (| n/P.BANGE ON ® Linkage + Inhibitor switch
shift lever is manipulated. adjustment

¢ Ignltlgn switch: ON ® Harness and connector
(Engine stopped) @ Fuel pump
FUEL PUMP ® Fuel pump circuit is tested | There is pressure pulsation on the fuel ® Fuel pump relay
CIRCUIT by checking the puisation in | feed hose.

fuel pressure when fuel tube
is pinched.

® Fusl filter clogging
® Fuel level

EGRC SOL/V CIR-
cuiT

® [gnition switch: ON
{Engine stopped)

® EGRC-solenoid valve gircuit
is tested by checking scle-
noid valve operating noise.

The soienoid valve makes an cperating

sound every 3 seconds.

® Harness and connector
® EGRC-solenoid valve

START SIGNAL
CIRCUIT

& Ignition switch: ON —
START

® Siart signal circuit is tested
when engine is started by
operating the starter. Battery
voltage and engine coofant
temperature before
cranking, and average bat-
tery voltage, mass air flow
sensor cutput voltage and
cranking speed during
cranking are displayed.

Start signal: OFF — ON

® Harness and connector
® [gnition switch
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

FUNCTION TEST
ITEM

CONDITION

JUDGEMENT

CHECK ITEM (REMEDY)

PW/ST SIGNAL
CIRCUIT

® [ghition switch: ON
{Engine running)

® Power steering circuit is
tested when steering wheel
is rotated fully and then set
to a straight line running
position.

Locked position ON

Neutral position OFF

® Harness and connector

® Power steering ail pressure
switch

® Power steering oil pump

SWRL CONT S/
CIRCUIT

® (gnition switch: ON
(Engine stopped)

® Swirl control valve controf
solenocid valve circuit is
tested by checking solenoid
valve operating sound.

The solenoid valve makes an operating
sound every 3 seconds.

® Harness and connecior
® Solenoid valve

® Swirl control valve

® Vacuum haose

VEHICLE SPEED
SEN CKT

® Vehicle speed sensor circuit
is tested when vehicle is
running at a speed of 10
km/h (6 MPH} or highsr.

Vehicle speed sensor input sighal is
greater than 4 km/h (2 MPH)

® Harness and connector
® Vehicle speed sensor
® Spesdometer

IGN TIMING ADJ

® After warming up, idle the
engine.

® |gnition timing adjustment is
checked by reading ignition
timing with a fiming light
and checking whether it
agrees with specifications.

The timing light indicates the same value
on the screen.

® Adjust ignition timing (by
moving camshaft position
sensor or distributor)

® Camshaft position sensor
drive mechanism

MIXTURE RATIO
TEST

® Air-fuel ratio feedback circuit
(injection system, ignition
system, vacuum system,
etc.) is tested by examining
the front heated oxygen
sensor cutput at 2,000 rpm
under non-loaded state.

Frant heated oxygen sensor COUNT: More
than 5 times during 10 seconds

@ (NJECTION 8YS (injector,
fuel pressure regulator, hay-
ness or connector)

® iGNITION SYS (Spark plug,
power transistor, igniion
cail, harness or connecter)

® VACUUM SYS (Intake air
leaks}

® Front heated oxygen sensor
circuit

® Front heated oxygen sensor
operation

® Fuel pressure high or low

® Mass air flow sensor

POWER BALANCE

@ After warming up, idle the
engine.

® |njector operation of each
cylinder is stopped one after
anothar, and resultant
change in engine rotation is
examined to evaluate com-
bustion of each cylinder.
{This is only displayed for
models where a sequential
multiport fuel injection sys-
tem is used.)

Difference in engine speed is greater than
25 rpm before and after cutting off the
injector of each cylinder.

® |njector circuit {Injector, har-
ness or connector}

® [gniticn circuit (Spark plug,
power transistor, ignition
coil, harness or connector)

® Compression

® Valve timing

EC-63
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
FUNCTION TEST
ITEM CONDITION JUDGEMENT CHECK ITEM (REMEDY)
® After warming up, idle the @ Harmess and connactor
engine.
] - I
® |ACV-AAC valve system is . . ) . IP_‘CV AAGC valve -
. Difference in engine speed is greater than | ® Air passage restriction

IACV-AACHV tested by detecling change 150 bot h f inais at | bet ir inlet and JACY-
SYSTEM in engine speed when rom between when valve opening is a etween air inlet an

IACV-AAC valve opening is
changed 0 0%, 20% and
80%.

80% and at 20%.

AAC valve
® |AS (Idle adjusting screw)
adjustment

*EVAP (SMALL
LEAK)

# After warming up, idle the
engine etc,

® EVAP system is tested by
using the evaporative gas
pressure in the fuel tank or
engine intake manifold pres-
sure.

® EVAP control system has no leak.
® EVAP control system operates properly.

® Incorrect fuel fank vacuum
relief valve

® Incorrect fuel filler cap used

® Fuel filler cap remains open
or fails to close.

® Foreign matter caught in
fuel filler cap.

® | pak is in line between
intake manifold and EVAP
canister purge control valve.

® Foreign matter caught in
EVAP canister vent control
valve.

® EVAP canister or fuel tank
leaks

® EVAP purge line tube leaks

® EVAP purge ling rubber
tube bent.

® Biocked or bent rubber tube
to EVAP control system
pressure sensor

® EVAP canister purge control
valve

® EVAP canister purge vol-
ume ceontrol valve

® EVAP canister purge control
solenold valve

® Absolute pressure sensor

® Tank fuel temperature sen-
s0r

® MAP/BARC switch solenoid
valve

® Blocked or bent rubber tube
to MAP/BARO switch sole-
noid valve

® | oose or disconnected rub-
ber tube

® O-ring of EVAP canister
vent control valve is missing
or damaged

*: Always select “SINGLE TEST” with CONSULT when performing the “FUNCTION TEST".

EC-64



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
REAL TIME DIAGNOSIS IN DATA MONITOR MODE

CONSULT has two kinds of triggers and they can be selected by touching “SETTING” in “DATA MONITOR”
mode.

1. “AUTO TRIG” {Automatic trigger):

® The maliunction will be identified on the CONSULT screen in real time.

In other words, DTC/1st trip DTG and malfunction item will be displayed at the moment the malfunc-
tion is detected by ECM.
DATA MONITOR can be performed continuously until 2 malfunction is detected. However, DATA MONI-
TOR cannot continue any longer after the malfunction detection.

2. "MANU TRIG” (Manual trigger):

e DTC/1st trip DTC and malfunction item will not be displayed automatically on CONSULT screen even
though a malfunction is detected by ECM.

DATA MONITOR can be performed continuously even though a malfunction is detected.
Use these triggers as follows:
1. "AUTO TRIG”

e While trying to detect the DTC/1st trip DTC by performing the “DTC CONFIRMATION PROCEDURE”",
be sure to select to “DATA MONITOR {AUTO TRIG)” mode. You can confirm the maliunction at the
moment it is detected.

® While narrowing down the possible causes, CONSULT should be set in “DATA MONITOR (AUTO
TRIG)” mode, especially in case the incident is intermittent.

When you are inspecting the circuit by gently shaking (or twisting) the suspicious connectors, compo-
nents and harness in the "DTC CONFIRMATION PROCEDURE”, the moment a malfunction is found
the DTC will be displayed. (Refer to Gl section, “Incident Simulation Tests” in “HOW TCO PERFORM
EFFICIENT DIAGNOSIS FOR AN ELECTRICAL INCIDENT™.)

2. “MANU TRIG”

o |f the malfunction is displayed as soon as “DATA MONITOR” is selected, reset CONSULT to “MANU
TRIG". By selecting “MANU TRIG” you can monitor and store the data. The data can be utilized for fur-
ther diagnosis, such as a comparison with the value for the normal operating condition.

|y setect moniror mem | [l seT aecompinacono | [ [ sET Recoroine cono |

ECM INPUT SIGNALS IWCCRETEI vanu R | [ avto TR | IEANRGTE
MAIN SIGNALS m LONG TIME m LONG TIME

SELECTION FROM MENU I
I
I
I

I |

I |
| |
I |
| I
I |

T | | -
B ] I | -

I
|
I
I

seriNg || START

“SETTING” “AUTC TRIG" “MANU TRIG”
A malfunction can be A malfunction can not be
displayad on “DATA displayed on “DATA
MONITOR” scrasn MONITOR” screen
automatically if detected. automatically even if
detected.
SEF5290
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool [GST): Sample

SEF138P

Data link connect

Hood lock release handle

N\

4
o/

/

SEF2433

VTX GENERIC OBD Il
FROGRAM CARD

Press [ENTER]

Sample screen*

SEF398S

OBD I} FUNGCTIONS

FO: DATA LIST

F1: FREEZE DATA

F2: DTCs

F3: SNAPSHOT

F4: CLEAR DIAG INFO
F5: 02 TEST RESULTS
F7: ON BOARD TESTS
F8: EXPAND DIAG PROT
F9: UNIT CONVERSION

Sample screen”

SEF416S

206

Generic Scan Tool (GST)

DESCRIPTION
Generic Scan Tool (OBDI scan tool) complying with SAE J1978
has 7 different functions explained on the next page.

1IS0O9141 is used as the protocol.
The name “GST"” or “Generic Scan Tool” is used in this service

manual.

GST INSPECTION PROCEDURE

1. Turn off ignition switch.

2. Connect “GST” to data link connector for GST. (Data link con-
nector for GST is located under LH dash panel near the fuse
box cover.)

3. Turn ON ignition switch.
4. Enter the program according to instruction on the screen or in

the operation manual.
(*: Regarding GST screens in this section, sample screens are
shown.)

5. Perform each diagnostic mode according to each service pro-
cedure.

For further information, see the GST Operation Manual of the

tool maker.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Generic Scan Tool (GST) (Cont’d)
FUNCTION

Diagnosfic test mode Function

This mode gains access to current emission-related data values, including analog

MODE 1 READINESS TESTS
inputs and outputs, digital inputs and outputs, and system status information.

This mode gains access to emission-related data value which were stored by ECM
MQDE 2 {FREEZE DATA) during the freeze frame. [For details, refer to “Freeze frame data and 1s{ trip freeze
frame data” (EC-56).]

This mode gains access 10 emission-related power train trouble codes which were

MODE 3 DT
© Cs stored by ECM.

This mode can clear all emission-related diagnostic information. This includes:
Clear number of diagnostic trouble codes (MODE 1}

Clear diagnostic frouble codes (MODE 3}

Clear trouble code for freeze frame data (MODE 1)

Clear freeze frame data {MODE 2}

Clear heated oxygen sensor test data {MODE 5)

Resei staius of system monitoring test (MODE 1)

Clear on board monitoring test results (MODE 6 and 7}

MODE 4 CLEAR DIAG INFG

This mode gains access to the on board heated oxygen sensor monitoring test

MODE 5 (02 TEST RESULTS) resulls

This made accesses the results of on beard diagnostic monitoring tests of specific

MODE 6 (ON BOARD TESTS) components/systems that are not continuously monitorad.

This mode enables the off board test drive to obtain test results for emission-related
MODE 7 (ON BOARD TESTS) powertrain components/systems that are continuously monitored during normal driv-
ing conditions.

EC-67
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TROUBLE DIAGNOSIS — Introduction

Introduction
Sensors The engine has an ECM to control major systems such as fuel
control, ignition control, idle air control system, eic. The ECM
% Actuators accepts input signals from sensors and instantly drives actuators.
It is essential that both input and output signals are proper and

ECM
. stabie. At the same time, it is important that there are no problems
7 » such as vacuum leaks, fouled spark plugs, or cther problems with

74 the engine.

It is much more difficult to diagnose a problem that occurs intermit-
tently rather than continuously. Most intermittent problems are
meroasn]  caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the

- - ‘ replacement of good parts.
INFO. Q){_N/”‘* A visual check only may not find the cause of the problems. A road
— test with CONSULT (or GST} or a circuit tester connected should

R £ 0 k( CAUSE 9 be performed. Follow the “Work Flow” on EC-70.

@ - Before undertaking actual checks, take a few minutes to talk with
/ a customer who approaches with a driveability complaint. The cus-
PoF 2 tomer can supply good information about such problems, espe-
! cially irtermittent ones. Find out what symptoms are present and

under what conditions they occur. A “Diagnostic Worksheet” like
the example on the next page should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically
controlled engine vehicle.

U\
)
U

SEF233G

SEF234G
Diagnostic Worksheet
KEY POINTS There are many operating conditions that lead to the malfunction
of engine components. A good grasp of such conditions can make
WHAT ... Vehicle & engine model troubleshooting faster and more accurate.
WHEN ..... Date, Freguencies In general, each customer feels differently about a problem. It is
WHERE..... Road conditicns important to fully understand the symptoms or conditions for a
HOW ... Operating conditions, customer complaint.
Weather conditions, Utilize a diagnostic worksheet like the one on next page in order
Symptoms to organize all the information for troubleshooting.

Some conditions may cause the malfunction indicator lamp to

sErFeo7l!  come on steady or blink and DTC to be detected. Examples:

e Vehicle ran out of fuel, which caused the engine to misfire.

e Fuel filler cap was left off or incorrectly screwed on, allowing
fuel to evaporate into the atmosphere [for models with EVAP
{SMALL LEAK) diagnosis].
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TROUBLE DIAGNOSIS — Introduction

WORKSHEET SAMPLE

Diagnostic Worksheet (Cont’d)

Customer name MR/MS Maodel & Year VIN
Engine # Trans. Mileage
Incident Date Manuf. Date In Service Date
Fuel and fuel filler ca 0O Vehicle ran out of fuel causing misfire
P [0 Fuel filler cap was left off or incorrectly screwed on.
CI Impossible to start O] No combustion U Partial combustion
, . O] Partial combusticn affected by throttle position
0 Startability [ Partiai combustion NOT affected by throttle position
0 Possible but hard to start L= Others | |
1 i O No fast idle O Unstable O High idle 1 Low idle
9 O Others | 1
Symploms
] Stumble O Surge O Knock O Lack of power
O Driveability 1 Intake backfire O Exhaust backfire
1 Others | ]
[J At the time of start CJ While idling
O Engine stall [ While accelerating O While decelerating
U Just after stopping [ While loading
Incident oGcurrence [ Just after delivery (1 Recently
I In the moming Il At night L1 In the daytime
Frequency J All the time 0] Under certain conditions [J Sometimes
Weather conditions 1 Not affected
Weather (1 Fine O Raining L Snowing £ Others [ ]
Temperature L1 Hat L1 Warm L Cooal L2 Cold L1 Humid °F
1 Cald 1 During warm-up C After warm-up
Engine conditions Engine speed | . | . | | | | |
0 2,000 4,000 6,000 8,000 rpm
Road conditions 0 In town G In suburbs I Highway O Off read (up/down)
[J Not affected
[ At starting ) While idfing C) At racing
[J While accelerating O While cruising
Driving conditions [J While decelerating O While turning (RH/LH)
Vehicle Speed 1 L 1 : ) T R | L 1 L
10 20 30 40 50 60 MPH
Malfunction indicator lamp O Turned on O Not turned on
EC-69
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TROUBLE DIAGNOSIS — Work Flow

Work Flow

CHECK IN

'

CHECK INCIDENT CONDITIONS
Listen to customer complaints. (Get symptoms.}

.

CHECK DTC AND FREEZE FRAME DATA
Check and print out (wiite down} (1st trip) Diagnostic Trouble Code (DTC) and | STER I
Freeze Frame Data (Pre-check). Then clear.

It DTC is not avaifable even if MIL lights up, check ECM faitl-safe. {Refer to EC-76.)
Also check related service bulietins for information.

Symptoms No symptoms, except MIL
collected. lights up, or (1st trip) DTC
exists at STEF Il
¥
Verify the symptom by driving in the condition the cus- 4
tomer described. ............................................................................................ STEP Hl
Normal Code Malfunction Code
{at STEP 1) (at STEP 1)
y v
INCIDENT CONFIRMATION UL P oty

Verify the (1st trip) DTC by petforming the “DTC CONFIRMATION PROCEDURE”.

'

.| Choose the appropriate action. e STEP V

Malfunction Code {at STEP ! or V) lNormaI Code {at both STEP ! and 1V)

BASIC INSPECTION

............................................................... »| SYMPTOM BASIS (at STEP 1 or 1)
v
Perform inspections

according to Symptom

Matrix Chart.
v 7
TROUBLE DIAGNOSIS FOR DTC PXXXX. STEP VI
REPAIR/REPLACE
NG| FINAL CHECK
Confirm that the incident is completely fixed by performing BASIC INSPECTION and STEP VI

DTC CONFIRMATION PROCEDURE (or OVERALL FUNCTION CHECK). Then,
erase the unnecessary (already fixed)} 1st trip DTCs in ECM and A/T contro! unit,

¢0K
CHECK QUT
If completion of SRT is needed, drive the vehicle
under the specific pattern.
Refer to EC-37,

*1: If the incident cannot be duplicated, see “Incident Simulation Tests” of “HOW TO PERFORM EFFICIENT DIAGNO-
SIS FOR AN ELECTRICAL INCIDENT” in Gl section.

*2: If the on board diagnostic system cannot be performed, check main power supply and ground circuit (See TROUBLE
DIAGNOSIS FOR POWER SUPPLY EC-89).

210 EC-70



TROUBLE DIAGNOSIS — Work Fiow

Description for Work Flow

STEP

DESCRIPTION

STEP |

Get detailed information about the conditions and the environment when the incident/symptom occurred using the
“DIAGNOSTIC WORK SHEET”, EC-68.

STEP |l

Befare confirming the concemn, check and write down {print out using CONSULT or Generic Scan Tool} the (1st
trip} Diagnostic Trouble Code (DTC) and the {1st trip} freeze frame data, then erase the code and the data. {Refer
to EC-43.) The (1st trip) DTC and the (1st trip) freeze frame data can be used when duplicating the incident at
STEP I & IV.

Study the relationship between the cause, specified by (1st trip) DTC, and the symptom described by the customer.
(The “Symplom Matrix Chart” will be useful. See EC-77.)

Also check related service bulleting for information.

STEP I

Try to confirm the symptom and under what conditions the incident occurs.

The “DIAGNOSTIC WORK SHEET” and the freeze frame data are useful to verify the incident. Connect CONSULT
to the vehicla in DATA MONITOR (AUTO TRIG) mode and check real time diagnosis resuilts.

H the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gi section.)

If the malfunction code is detected, skip STEP IV and perform STEP V.

STEP IV

Try to detect the (1st trip) Diagnostic Trouble Code by driving in (or performing) the “DTC CONFIRMATION PRO-
CEDURE". Check and read the (1st trip) DTG and (1st trip} freeze frame data by using CONSULT or Generic Scan
Tool.

During the (1st trip) DTC verification, be sure to connact CONSULT to the vehicle in DATA MONITOR (AUTO
TRIG) mode and check real time diagnosis results.

If the incident cannot be verified, perform INCIDENT SIMULATION TESTS. (Refer to Gl section.)

In case the “DTC CONFIRMATION PROCEDURE” is nct available, perform the “OVERALL FUNCTION CHECK”
instead. The (1st trip) DTC cannoct be displayed by this check, however, this simplified “check” is an effective alter-
native.

The “NG” result of the "OVERALL FUNCTION CHECK?” is the same as the (1st trip) DTC detaction.

STEP V

Take the appropriate action based on the results of STEFP | through V.

If the malfunction code is indicated, proceed to TROUBLE DIAGNOSIS FOR DTC PXXXX.

If the nermal code is indicated, proceed to the BASIC INSPECTION on next page. Then perform inspections
according to the Symptomn Matrix Chart. (Refer to EC-77.)

STEP VI

Identify where to begin diagnosis based on the relationship study between symptom and possible causes. Inspect
the system for mechanical binding, loose connectors or wiring damage using (tracing) “Harness Layouts”.

Gently shake the related connectors, components or wiring harness with CONSULT set in "DATA MONITOR
(AUTO TRIG)” mode.

Check the voltage of the refated ECM terminals or monitor the cutput data from the related sensors with CON-
SULT. Refer to EC-79, 83.

The “DIAGNOSTIC PROCEDURE" in EC section contains a description based on open circuit inspection. A short
circuit inspection is also required for the circuit check in the DIAGNOSTIC PROCEDURE. For details, refer to Gl
section ("HOW TO PERFCORM EFFICIENT BDIAGNOSIS FOR AN ELECTRICAL INCIDENT”, “Circuit Inspection™).
Repair or replace the maifunctioning parts.

STEP Vil

Once vou have repaired the circuit or replacad a component, you need to run the engine in the same conditions
and circumstances which resulted in the customer’s initial complaint.

Perform the "DTC CONFIRMATION PROCEDURE” and confirm the normal code {Diagnostic trouble code No.
P00OO00 or 0505] is detected. If the incident is still detected in the final check, perform STEFP VI by using a different
method from the previous cone,

Betore returning the vehicle to the customer, be sure to erase the unnecessary (already fixed) (1st trip) DTC in°

£CM and A/T controi unit. (Refer to EC-43.)

EC-71
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection

Precaution:

Perform Basic Inspection without electrical or mechanical
loads applied;

e Headlamp switch is OFF,

¢ Air conditioner switch is OFF,

e Rear window defogger swiich is OFF,

e Steering wheel is in the straight-ahead position, etc.

seri421| | BEFORE STARTING
1. Check service records for any recent

irs that may indicate a related
SR P repairs t
El N - problem, or the current need for sched-

j Data link connector \ uled maintenance.

2. Open engine hood and check the foi-
lowing:

® Harness connectors for improper con-
nections

® Vacuum hoses for splits, kinks, or
improper connections

® Wiring for improper conneciions,
pinches, or cuts

Hood lock release handle

| ! serz42s| [E] v
[ CONNECT CONSULT TO THE VEHICLE.
B IGN TIMING AD. B [:] Connect “CONSULT” to the data link con-~
nector for CONSULT and select

IGNITION TIMING FEEDBACK “ENGINE"” from the menu. Refer to

CONTROL WILL BE HELD BY EC.53.

TCOUCHING START.

AFTER DOING 50, ADJUST

IGNITION TIMING WITH A 4

TIMING LIGHT BY TURNING DOES ENGINE START? No , Goto A .

THE CAMSHAFT POSITION v

SENSCR. Yes

| START | ; “
$EF555N| | CHECK IGNITION TIMING. o Adjust ignition timing by
@ 1. Warm up engine sufficiently. turning camshaft position
= 2. Select “IGN TIMING ADJ” in sensor.
"WORK SUPPORT” mode.

3. Touch “START".
4. Check ignition timing at idle
using timing light.
Ignition timing:
M/T 10°+2° BTDC
AT 10°22° BTDC {in “N”
position}

; Throttle position -

sensor harness = . .
& connector 47/ @ . Warm up engine sufficiently.
N W 2. Stop engine and disconnect
1> L throttle position sensor harness
A SEF2655 connector.

3. Start engine.
4. Check ignition timing at idle
using timing light.
Ignition timing:
M/T 10°+2° BTDC
A/T 10°£2° BTDC (in “N”
positicn)

lOK

{Go to next page.)

Y

SEF284G
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TROUBLE DIAGNOSIS — Basic Inspection

B IGN TIMING ADJ B [}

IGNITION TIMING FEEDBACK
CONTROL WILL BE HELD BY
TOUCHING START.

AFTER DOING S0, ADJUST
IGNITION TIMING WITH A
TIMING LIGHT BY TURNING
THE CAMSHAFT POSITION
SENSOR.

START j

SEF546N

Basic Inspection (Cont’d)

®

0 l

CHECK IDLE SPEED ADJ. SCREW INI-
TIAL SET RPM (BASE IDLE SPEED).
1. Select “IGN TIMING ADJ” in
“WORK SUPPORT"” mode.
2. When touching “START”, does
engine speed fall to 75050 rpm
(A/T in “N” position)?

NG

o~

AL Throttle position
~Zsensor harness —

= conne%or L ~
NG B
K
SEF2455

OR
When disconnecting throttle posi-
tion sensor harness connector,
does engine run at 75050 rpm
{A/T in “N” position)?

OK

¥

h 4

Adjust base idie speed by
turning idle speed adjusi-
ing screw.

¢ MONITOR
THRTL POS SEN
ENGINE SPEED
CLOSED THL/SW

Y7 NOFALL []

1.2V
iQ00rpm
ON

[

RECORD |

SEF814T

! el
Closed throttle position

switch harness connector
P " SEF1588

mseanneer  Closed throttle

Ei} position switch

connector

CHECK CLOSED THROTTLE POSITION
SWITCH IDLE POSITION.
1. Select "A/T", then “DATA
MONITOR" mode with CON-
SULT.

2. Select “ENGINE SPEED" and
“CLOSED THL/SW” from the
menu.

3. Read “CLOSED THL/SW” sig-
nal under the following condi-
tion:
® Haise engine speed o 2,000

rpm.
® Gradually lower engine
speed.
“GLOSED THL/SW™ signal should
turn “ON™ at 1,000£150 rpm with
transaxle in “N" position.

NG

OR

1. Disconnect throttle position sen-
sor hamess connector and
closed throttle position switch
harness connactor.

2. Check continuity between
closed throttle position switch
terminals and under the
following conditions.
® Raise engine speed to 2,000

rpm.
® Gradually lower engine
speed.
Continuity should exist {closed
throttle position switch closes) at
1,000+150 rpm with transaxie in
“N” position.

lOK

Reconnect throttle position sensor har-
ness connactor and closed throttfe posi-
tion switch harness connector.

Adjust continuity signal by
rotating throttle position
sensor body.

r

RESET IDLE POSITION

MEMORY.

1. Warm up engine suffi-
ciently.

2. Select “CLSD

THL/P SW” in

“DATA MONI-

TOR” mode

{Manual trigger;

with CONSULT,

then stop
engine.

3. Reconnect throttle posi-
tion sensor harness
connector and closed
throttle position switch
harness connector,

4, Turmn ignition switch
“ON”.

5. Turn ignition switch
“OFF" and wait at least
7 seconds.

6. /@ Repeat steps 4.
\g/ and 5. until

“CLSD THLP
SW” in “DATA
MONITQOR"
mode with CON-
SULT changes
to “ON".

.'i}:? Repeat sieps 4.
A2/ and 5. 20 times.

SEF403T

v

(Go to next page.)
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TROUBLE DIAGNOSIS — Basic Inspection

Basic Inspection (Cont’d)

CHECK TARGET IDLE SPEED. NG | adjust idle speed. Refer to
Read the engine idle speed in | EC-28.
“DATA MONITOR" mode with

CONSULT.
M/T = 80050 rpm
A/T = 800£50 rpm
(in “N” position)
OR
@ Check idle speed.
M/T = 80050 rpm
AST = 80050 rpm
{in “N”* position)

OK

A4
After this inspection, unnecessary diag-
nostic trouble code No. might be dis-
played.

Erase the stored memory in ECM and A/T
control unit.

Refer to “ON BOARD DIAGNOSTIC SYS-
TEM DESCRIPTION" (EC-34) and "HOW
TO ERASE DTC” in AT section.

OK

Y
INSPECTION END
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Inspection &l
Priority Chart

If some DTCs are displayed at the same time, perform inspections one by one based on the following prior-  [3
ity chart.

Priority Detected items (DTC) =
1 ® ECM {POB05, 0301) & Camshaft position sensor circuit ® Engine coolant temperature sensor ’
(P0340, 0101) circuit (P0115, 0103) (P0125,
G908} L&
® Mass air flow sensor circuit ® Vehicle speed sensor circuit @ [gnition signal circuit {P 1320,
(PO100, 0102) (PO500, 0104) 0201)
® Throitle position sensor circuit ® Intake air temperature sensor cir- @ Park/Neutral position switch circuit
(P0120, 0403) cuit (PO110, 0401) (PO705, 1003)
® EGRC-solenoid valve circuit ® Tank fuel temperature sensor EH
(P1400, 1005) (PO180, 0402)
2 ® EGR {emperature sensor circuit #® Crankshaft position sensor circuit @ Front heated oxygen sensor circuit
(P1401, D305) (P0335, 0802), (P1336, 0905) (PO130, 0303} G,
® Absolute pressure sensor circuit ® Front heated oxygen sensor heater ® Rear heated oxygen sensor circuit
(PG105, 0803) circuit {PO135, 0901) (P0O136, 0707) oIT
1
® MAP/BARO switch solenoid valve  ® EVAP control system pressure ® EVAP canister purge volume con- - ”
circuit (P1105, 1302) sensor circuit (P0O450C, 0704) trol valve circuit (P1445, 1008}
® EVAP canister purge control valve/ @ EVAP canister vent control valve ® EVAP control system purge flow &
solenoid valve circuit (P0443, circuit (P0446, 0903} monitoring (P1447, 0111}
0807)
=
® Vacuum cut valve bypass valve ® T/C clutch solencid valve (P1550, @ Closed throttle position switch cir- T
{P1441, 0801) 0904) cuit (P0510, 0203)
@ Rear heated oxygen sensor heater ® Swirl control valve control vacuum ED
circuit {P0141, 0902) check switch (P1165, 0112)
3 ® EGR function (P0400, 0302) ® Misfire (PO300 - PO304, 0701 - ® Fuel infection system function
0605) (P0O172, 0114), (PO171, 0115) P,
@ EGRC-BPT valve function @ Closed loop control ® Three way catalyst function
{P0402, 0306) (P0130, 0307) (P0420, 0702) i
fyte
® IACV-AAC valve circuit ® EVAP control system (small leak)
{PC505, 0205) (PQ440, 0705)
® Swirl control valve control solenoid B
valve (P1130, 1004)
2T
BT
4
EL
[y
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TROUBLE DIAGNOSIS — General Description

Fail-Safe Chart

The ECM enters fail-safe mode, if any of the following DTCs is recorded due to the open or short circuit. When
the ECM enters the fail-safe mode, the MIL illuminates.

DTC No.
CONSULT ECM* Detected items Engine operating condition in fail-safe mode
GST
P0100 0102 Mass air flow sensor cir- | Engine speed will not rise more than 2,400 rpm due to the fuel cut.
cuit
P0110 0401 Intake air temperature The ECM controls on the assumption that the intake air temperature is
sensor circuit 20°C (68°F).
PO115 0103 Engine coolant tempera- | Engine coolant temperature will be determined by ECM based on the time
ture sensor circuit after turning ignition switch “ON” or “"START”.
CONSULT displays the engine coolant temperature decided by ECM.
. Engine coolant temperature decided
Condition (CONSULT display)
Just as ignition switch is turned ON or N 5
START 20°C (68°F)
More than approx. 6 minutes after igni- o o
tich ON or START 80°C (176°F)
20 - 80°C (68 - 176°F)
Except as shown above (Depends on the time)
P0120 0403 Throttle position sensor | Throttle position will be determined based on the injected fuel amaunt and
circuit the engine speed.
Therefore, acceleration will be poor.
Condition Driving condition
When engine is idling Narmal
When accelerating Poor acceleration
Unable to Unable to | ECM ECM fail-safe activating condition
access ECCS | access The computing function of the ECM was judged to be malfunctioning.
Diagnostic When the fail-safe system activates (i.e., if the ECM detects a malfunction
Test Mode condition in the CPU of ECM), the MALFUNCTION INDICATOR LAMP on

the instrument panel lights to warn the driver.

However it is not possible 10 access ECCS and DTC cannot be confirmed.
Engine control with ECM fail-safe

When ECM fail-safe is operating, fuel injection, ignition timing, fuel pump
operation and IACV-AAC valve operation are controlled under certain limita-
tions.

ECM fail-safe operaticn

Engine speed Engine speed will not rise more than 3,000 rpm

Fuel injection Simultaneous multiport fuel injection system

lgnition timing Ignition timing is fixed at the preset valve

Fuel pump relay is "ON” when engine is running and “OFF”

Fuel pum
pump when engine stalls

IACV-AAC valve Full open

Replace ECM, if ECM fail-safe condition is confirmed.

*: in Diagnostic Test Mode I (Self-diagnostic results)

EC-76



TROUBLE DIAGNOSIS — General Description

Symptom Matrix Chart W
SYMPTOM
= i
— @] T
Z s L
o [ as == i S
o Q 4 Elo|z|@ B
> ] <t =lo (vl
w N z | @ E [0 %
- £12|2 Gl 2| o
ue | E al=z|21=
fE L« | o g BT | % - E q
» g 5138 |uwlz e lc_: &§l2|a Reference page o
= = =
=] |g @|%|a|Elz|z|Z2|2(8]3
E £ olE|(Z|5|0|5 8T o}
T2 = TIT|E|E |2 = =
fiZ21e|S512|o0|al=|k Lo |E|lw|o
g2 8|2 =2lY || |w|lw B2
Pihig|lz|sloleg|3 521201 %
clolel&lsliz|Zl=|8lE|alalz|alz
Zlulz|c|ole|z|alsiz|%|8 5ol
SHEHEEBEEREEE B .-
< | OO =5 =
< L 202 > > = e
T|G|Z|6|STIE|2|a B3|l |E]|c|B8 g
Warranty Symptom Code AAAB[AC [AD | AE | AF |AG [AH | AJ |AK AL [AMHA [ 1P [ 1X
Fuel Fuel pump circuit LEN BN ENONR L RS O O EC-309 .
Fuel pressure regulator system o o0 |8 e e . EC-25 Lol
Injector circuit LER BE BEGRR ®® L] EC-303
g Evaporalive emission system Olo|olo| 8|10l O @] EC-20 i
T Air Positive crankcase ventilation system SIS NCEECER ARG EORRORNG) OO EC-24 [T
% ncorrect idle speed adjustment O10 OlOolO10 @] EC-28
£ Swirl control valve circuit olo . EC-243 )
E IACV-AAC valve circuit o oo | |® oo @ O 0 EC-221 Al
.a IACV-FICD solenoid vaive circuit OlOIO]IOI0lCiIOolOlO @) EC-317
5 [lgnition Incorrect ignition timing adjustment OlOle e e L BN L EC-28
= Ignition circuit | ® & o | LA . EG-256 TF
& EGR EGRC-solenaid valve circuit oleio|O IS £C-267
EGR system LR NN NN NN BN BN NE BN L ] EC-176
Main power supply and ground circuit e | ®|® |0 OO O10 ) EC-89 ElN]
Air conditioner circuit SOOI 101010 O O HA section
ECCS Camshalt position sensor circuit e & &0 o OO O EC-171
Mass air flow sensor ciscuit ¢ 9| |0 o ® (D O EC-88 e
Front heated oxygen sensor circuit e o e e . EC-129 P
e Engine coolant temperature sensorcircuit | @ | @ (@ || @ | @ | @ [ | ) L EC-113, 124
i) Throttle position sensor circuit LN J LEE NN NN NN [ ] EC-118 o
th =
= Incorrect throttle position sensor adjust- | Ol |0 ® @) EC-72 TR
c(.g mant
8 Vehicle speed sensor circuit O1C ) O EC-217
ECM ClO|IC|{O|O|O|0(C 0|0 EC-76, 230 BR
Start signal circuit O EC-306
Park/Neutral positicn switch circuit @] O O10 O EC-232
Power steering oil pressure switch circuit O OO EC-313 &7
® ; High Possibility ltem (continued on next page)
(; Low Possibility tem
RS
byl
EL
By
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TROUBLE DIAGNOSIS — General Description
Symptom Matrix Chart (Cont’d)

SYMPTOM

SYSTEM

— Engine mechanical & othar Reference page

HIGH IDLE/LOW IDLE
EXCESSIVE FUEL CONSUMPTION
EXCESSIVE QOIL CONSUMPTION

OVERCOOLS

& | HESITATION/SURGING/FLAT SPOT

& | SPARK KNOCK/DETONATION

& | LACK OF POWER/POOR ACCELERATION
& | ROUGH IDLE/HUNTING

Z | IDLING VIBRATION

£ | SLOW/NO RETURN TO IDLE

2 | OVERHEATS/WATER TEMPERATURE HIGH
Z| BATTERY DEAD (UNDER CHARGE)

= | OVERCHARGING

I
M
po
—
X
=
E

Wharranty Symptormn Code

Fuel Fuel tank

Fuel piping

Vapor lock

Valve deposit

Poor fuel {Heavy weight gascline, Low
octane)

Air Air duct

Air cleaner

Air leakage from air duct
{Mass air flow sensor — throttle body)}

®| ®| 3| HARD/NO START/RESTART (EXCP. HA)

O
L

@]

O

Cop o O] (O

OO

Throttle body, Throttle wire FE section

Air leakage from infake manifold/
Collector/Gasket

O
O

O

Cranking Battery
Alternator circuit
Starter circuit

EL section

O

OlC| & (8| O (GO O |G| ®| & ENGINE STALL
ClCl O el O |80 O |2 |O

Q
OO O] O |80 OO

O
ClCl o || C |eCI O O] |O
O & (O C |C|C] O |0 |O

ol
010
0](@]

Flywheel/Drive plate

Clutch interlock switch CL section

Inhibitor switch AT section

Engine Cylinder head

Cylinder head gasket

Cylinder block

Piston

Piston ring

Connecting rod

Bearing

Crankshaft

Valve Timing chain

mechanism { Camshatt

Intake valve

Exhaust valve

Exhaust Exhaust manifold/Tube/Muffler/Gasket
Three way catalyst

Lubrication | Qil pan/Oil strainer/Qil pump/Qit filter/Qil
gallery

Oit level (Low)/Filthy oil

Cooling Radiatcr/Hose/Radiator filler cap
Thermostat

Water pump

Water gallery

Cooling fan

Coolant level {low)/Contaminated coolant

LR llelle

OISO eO(O[0] @ DO e|O| e ¢ Ol e|e(OCIO|0| o o e e e8|/C0iC| O (O ©

CIOOROIO0] O | o o|C| OO | #|O1D[OI0I0|0
QOOCIoDIIL] O [Ofe| e eO|siC|CIC|IODCDI0]|e
sllelelielelielel N Nell lelelelelell lele]ele]e]e)
Ol |DOI0I0I0| o o o 00|00 |0 e|O|O
QleO|O|eOI0| O |O)e| e aO|OICICIO| 8OO | 0| e
slle]ollele]olelNonielel silele]alloil lle]lell le]e]le
ollelollelelclolNeoNiell | ofe]l el ellelele]elele]ele
& O

O|leO| oo e

® ; High Possihility llem
); Low Possibility Item
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TROUBLE DIAGNOSIS — General Description

Remarks:

CONSULT Reference Value in Data Monitor =

Mode

® Specification data are reference values.
® Specification data are output/input values which are detected or supplied by the ECM at the connector.
* Specification data may not be directly related to their components signals/values/operations. E

i.e. Adjust ignition timing with a timing light before monitoring IGN TIMING, because the monitor may show the specification data
in spite of the ignition timing not being adjusted to the specification data. This IGN TIMING monitors the data calculated by the
ECM according to the signals input from the camshaft position sensor and other ignition timing related sensors.

® [f the real-time diagnosis results are NG and the on board diagnostic system results are OK when diagnosing the mass air flow LG

sensor, first check to see if the fuel pump control circuit is normal.

MONITOR ITEM

CONDITION

SPECIFICATION

CMPS-RPM (POS)

® Tachometer: Connect

CMPS-RPM (REF)

® Run engine and compare tachometer indication with the CONSULT value.

Almost the same speed as the CON-
SLULT value.

® Engine: After warming up idie 13- 1.7V F%
® Air conditioner switch QFF ' )
MAS AIR/FL SE ® Shift lever “N
® No-load 2,500 rpm 1.7 -2V L
ol
COQLAN TEMP/S ® Engine: After warming up More than 70°C (158°F}
FR O2 SENSCR 0- 0.3V < Approx. 0.6 - 1.0V o
T
® Engine: Afier warming up Maintaining engine speed at 2,000 rpm LEAN « RICH
FR O2 MNTR Changes more than 5 times
during 10 seconds. )
&
RR 02 SENSOR 0 - 0.3V <> Approx. 0.6 - 1.0V ol
® Engine: After warming up Maintaining engine speed at 2,000 rpm
RRE G2 MNTR LEAN < RICH
. o : .
VHCL SPEED S ® Turn drive wheels and compare speedometer indication with the CONSULT Almost the same speed as IiF
value the CONSULT value
BATTERY VOLT ® [gnition switch: ON {Engine stopped} 11 - 14V
.
BL
® (aniti iteh: Throttle valve fully closed 0.3-07V
THRTL POS SEN Igmtl_on switch: ON
(Engine stopped) Throltle valve fully opened Approx. 4.0V
EGR TEMP SEN ® Engine: After warming up Less than 4.5V [F
START SIGNAL ® gnition switch: ON — START — ON OFF — ON — OFF
e posiion on R
. . _—
CLSD THLP SW Ignrtlpn switch: ON
{Engine stopped) Throttle vaive:
. CFF
Slightly open i
Ciy
Air conditioner switch COFF QFF
® Engine: After warming up, idle the
AIR COND SIG engine Air conditioner switch ON ON
Compressor operates.) &
{Cormp p g
Shift lever “P” or “N” ON
P/N POSI 8W ® |gnition switch: ON
Except above OFF .
; . " RS
‘ ) ) Steering wheel in neulral position OFF
PW/ST SIGNAL ® S:gir::: After warming up, idle the (ferward direction)
The steering wheel is turned ON Eil
IGNITION SW ® |gnition switch ON — OFF — ON ON — OFF — ON
® Engine is running at a speed of less than 3,600 rpm. OFF o
SWL CON VO SW )
® Except above ON
® Engine: After warming up Idle 2.4 .32 msec
@ Air conditioner switch OFF T ) =l
INJ PULSE ® Shift lever “N” EL
® No-load 2,000 mpm 1.9 - 3.2 msec.
Mo
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TROUBLE DIAGNOSIS — General Description

CONSULT Reference Value in Data Monitor
Mode (Cont’d)

MONITOR ITEM CONDITION SPECIFICATION
ldle 1.0 - 1.6 msec
B/FUEL SCHDL
2,000 rpm 0.7 - 1.3 msec
[die 10° BTDC
IGN TIMING @ Engine: After warming up "
® Air conditioner switch: OFF 2,000 rpm More than 25° BTDC
® Shift lever “N” Idle 20 - 40%
IACV-AACH ® No-load
2,000 rpm —
Vehicle stopped 0 step
PURG VOL C/V
Vehicle running —_
A/F ALPHA ® Engine: After warming up Maintaining engine speed at 2,000 rpm [ 52 - 1569%
EVAP SYS PRES ® Ignition switch: ON Approx. 3.4V
AIR COND BLY ® Ajr conditioner switch: OFF — ON OFF — ON
® [gnition switch is tumed to ON (Operates for 5 seconds}
® Engine running and cranking ON
FUEL PUMP RLY ® When engine is stopped (Stops in 1.0 seconds)
® Except as shown above OFF
® Engine is running at a speed of less than 3,600 rpm. ON
SWRL CONT 8/V
® Except above OFF
® Engine: After warming up Idle ON
EGRC SOL/V ® AIrICDndIiIOI":EE,SWItChZ OFF
® Shift lever: “N .
® No-load Revving up to 1,500 - 2,000 rpm OFF
VENT CONT/N @ |gnition switch: ON OFF
® Engine speed: Idle oN
® Engine ceolant temperature below 40°C {104°F)
TCC S0V ® Engine: After warming up
® Engine coolant temperature above 2,000 rpm OFF
40°C (104°F)
® Engine speed: ldle ON
FR O2 HEATER
® Engine speed: Above 3,000 rpm OFF
VC/V BYPASS/YV ® |gnition switch: ON OFF
‘ . ldle OFF
PURG CONT S/V ® Engine: After warming up
2,000 rpm ON
® Engine speed: Below 6,000 rpm ON
RRA 02 HEATER
® |gnition switch: ON (Engine stopped) OFF
® Engine: After warming up Idle 16.8 - 34‘7:’4’ (2WD models)
® Air conditioner switch: OFF 15.9 - 33.2% (4WD models)
CAL/LD VALUE @ shi -
Shift lever N 2 500 14.1 - 27.6 % (2WD models)
& No-load 20 Pm 13.3 - 26.1 % (4WD models)
. iti itch: Throitie valve fully closed 0.0%
ABSOL THP/S Ignmpn switch: ON
(Engine stopped) Throttie valve fully opened Approx. 84%
® Engine: After warming up Idie 1.8 - 6.5 gm/s (2WD models)
® Air conditioner switch: OFF 2.1 - 6.0 gm/s (4WD models)
MASS AIRFLOW . appn
® Shift lever "N 5500 rom 7.7- 15.0 gnvs (EWD models)
® No-lcad : P 6.8 - 13.3 gm/s (4WD models)
® |gnition switch: ON BARO
MAP/BARO SW/V
® Engine speed: Idle (More than 5 seccends after starting engine) MAP
Engine is nat running Approx. 4.4V
ABSOL PRES/SE ® Engine: After warming up Idle (More than 5 seconds after starting
engine) Approx. 1.2V
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TROUBLE DIAGNOSIS — General Description

Major Sensor Reference Graph in Data Monitor
Mode

The following are the major sensor reference graphs in “DATA MONITOR” mode. A
(Select “HI SPEED” in “DATA MONITOR” with CONSULT.)

THRTL POS SEN, ABSOL TH-P/S, CLSD THL/P SW i

Below is the data for “THRTL POS SEN”, “ABSOL TH-P/S” and “CLSD THL/P SW” when depressing the
accelerator pedal with the ignition switch “ON”,

The signal of “THRTL POS SEN” and “ABSOL TH-P/S” should rise gradually without any intermittent drop or [ &
rise after “CLSD THL/P SW” is changed from “ON" to “OFF”.

CLSD THL/P SW -00"09 ABSOL TH=P/S -00"09 THRTL POS SEN -00"09
10:22 +02"69 10:22 % +02"69 10:22 x0.1V +02"69
OFF ON 0 25 50 75 100 0 13 26 38 51
e {* A S T T
Release " FE
"y .y "
; i G
Full i ] -
Depress ; :
! H
i P serossp| [T

CMPS-RPM (REF), MAS AIR/FL SE, THRTL POS SEN, RR 02 SENSOR, FR 02 SENSOR, INJ .
PULSE AT
Below is the data for “CMPS-RPM (REF)”, “MAS AIR/FL SE”, “THRTL POS SEN”, “RR 02 SENSOR”, “FR

02 SENSOR” and “INJ PULSE" when revving quickly up to 4,800 rpm under no load after warming up engine ==
sufficiently, ‘
Each value is for reference, the exact vaiue may vary.

863
o
S
? “ iFi5
£ \"'-.q. * “CMPSRPM(REF)" should increase gradually
=3 ‘\' -y - =3y 5
] Pl "o, while depressing the accelerator pedal and R&
% k= "--.,ﬁ_ should decrease gradually after releasing
= T, the pedal without any intermittent drop orrise.
0 @w ..’*‘5..,_ ﬂ
g ...... —"-""--....r ---------------
adq
83° '3
ST
e
855 7 s
o%
3%
2- ] B
>0 .
g e ' + “MAS AIR/FL SE” should increase when g
= - iy
% N N depressing the accelerator pedai and should
A sy, Ly
T T o M decrease at the moment "THRTL POS SEN" is
€ v closed (accelerator pedal is released). &l
<, 2l
Wy
< e
=3° 'y
SEF0S9P | O

EC-81 221



TROUBLE DIAGNOSIS — General Description
Major Sensor Reference Graph in Data Monitor
Mode (Cont’d)

© o~
S © w
o
o O
T+
o - .
] P
1>—_ © - + “THRTL PCS SEN" should increase while
- 2 B depressing the accelerator pedal and should
o decrease while releasing it.
W
ol 24
o
E &8 © A
O M~ @
S © A
o = T
[ -
TF
> T .
p H
?; & y . » “RA 02 SENSOR” may increase immediately after
o depressing the accelerator pedal and may
8 decrease after releasing the pedal.
=
(AN
[
8]
P - eenerenenennsd
£ & ° a
© r~ ©
o p we
o o3 ©
S o
TR
o
[
=
-
C o
o N -
e * 7
O S e, gm0 “FROO2 BENSOR" may increase immediately atter
% . : depressing the accelerator pedal and may
o % - : . : decrease after releasing the pedal.
oy ; .
o8 | e
8oz
© M O -
C o o
[
2
vy -
puid
D .,
o K.
2 -
+ “INJ PULSE” sheuid increase when depressing
. the accelerator pedal and should decrease
w w4 . when the pedal is released.
2 )
o R s
S«
e B -
Z g ° ry

SEF2685
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TROUBLE DIAGNOSIS — General Description

Under the front passenger’s seat

\ECM (ECCS control medule)
/

——/
protector

SEF197P

SEF3671

ECM Terminais and Reference Value

PREPARATION

1. ECMis located behind the front passenger seat side dash. For

this inspection, remove the front passenger side dash.

2. Remove ECM harness protector.

3. Perform all voltage measurements with the connectors con-
nected. Extend tester probe as shown to perform tests easily.

ECM HARNESS CONNECTOR TERMINAL LAYOUT

Ho1102{103( [104]105106
HO7M08[10Y o412
113[114[115; [116[117[118

laoja1] [53l54]55|

kajaslaes758[5960] [51

47jagl62l63]4]65
“ @@@@

1]

SEF064F

EC-83
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IFIE
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TF

e}

el
7]

oo
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TROUBLE DIAGNOSIS — General Description

ECM INSPECTION TABLE
Specification data are reference values and are measured between each terminal and (ECCS ground).

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
Engine is running.
[ L T 0.3-06v"
Idle speed
1 W Ignition signal
|[Engine is running. |
L Approximately 0.8V*
Engine speed is 2,000 rpm
[Engine is running.|
2 W/G Ignition check Approximately 12V*
Idle speed
'Engine is running.‘
3 W Tachometer Approximately 0.9V*
ldle speed
’Engine is runru'ng.[
ltgnition switch “OFF”| 0-1V
Less than 7 seconds after tumning ignition
4 L/R ECCS relay (Self-shutoff) switch “OFF".
lignition switch “OFF”
BATTERY VOLTAGE
7 seconds passed after turing ignition switch | (11 - 14v)
"OFF”
e - - 0.4V
5 R EVAP canister purge vol- ‘Engme 15 runmrm gA‘IE)TER$rVOLTAGE
6 LG ume control valve I__ ldle speed (11 - 14V)
|Ignition switch “ON"[
F((;Ir\ls seconds after turning ignition switch Approximately 1V
8 W/R Fuel pump relay [Engine s running.]
|Ignition switch "ON”I BATTERY VOLTAGE
L 5 seconds after tuming ignition switch “ON” {11 - 14v)
Engine is running.
10 B/P ECCS ground L Engine ground
Idle speed
Engine is running.
Both air conditioner switch and blower switch | APProximately 1V
15 | G/R Air conditioner relay are "ON".
[Engine is running | BATTERY VOLTAGE
Air conditioner switch is “OFF”. (11 - 14V)
— - - 0.4V
16 G EVAP canister purge vol- [Engine is running. | gATTEH‘?rVOLTAGE
17 v ume control vaive L idle speed (11 - 14V)
{lgnition switch “ON”| 0-1v
18 R/wW Malfunction indicator lamp

[Engine is running.|

L Idle speed

BATTERY VOLTAGE
(11 - 14V)

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscape.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL ITEM
COLOR CONDITION (DC voltage)
NQ.
‘Engine is running.|
19 B/P ECCS ground |_ Engine ground
Idle speed
|anition switch "ON” Approximately OV
20 | OR Start signal BATTERY VOLTAGE
o Th START
| gnition switch “STA | 11 - 14V)
[Engine is running.J
Both air conditioner switch and bfower switch | APproximately OV
21 | GR Air conditioner switch are "ON". (Compressor operates)
‘Engine is running.| BATTERY VOLTAGE
Air conditioner switch is “"OFF”. (11 -14v)
|ignition switch “ON”
Neutral position switch Gear position is “Neutral position” (M/T mod- | Approximately OV
(M/T models) 8ls)
22 ' H K L 3 kil
LB Inhibitor switch (AT mod- Gear position is “N” or “P” (A/T models)
els) [Ignition switch “ON”
|_ Approximately 5V
Except the above gear position
|Jgniti0n switch “ON”
T 0.3-07V
L— Accelerator pedal released
23 w Throttle position sensor
|Igni1ion switch “ON”
L_ Approximately 4V
Accelerator pedal fully depressed
|Eng‘me is running.|
|_ ‘ ) ) ov
- 5 Power steering oil pres- Steering wheel is being turned.
sure switch [Engine is running. |
Approximately 5V
Steering wheel is not being turned.
Engine is running. : ~ *
26 | WL | Vehicle speed sensor [ L | Apgmx’mate'y 18-24v
Slowly rotating front wheels {AC voltage)
IIgnition switch “ON"| {Warm-up condition} BATTERY VOLTAGE
. v Throttle position switch Accelerator pedal released {11 -14v)
(Closed position) [Tgrition switch “ON”
Approximately OV
Accelerator pedal depressed
) Approximately O - 4.8V
Intak
28 YiL sr::szralr temperature |Engine is running.‘ Output voltage varies with
intake air temperature,
lEngine is running.‘
oV
; Engine speed is above 3,600 rpm.
a0 RIY Swirl control valve control

vacuum check switch

|Engine is runnmgj

L Engine speed is less than 3,600 rpm.

Approximately 4.8V

*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)

EC-85

El

a3
if
.Lr\‘f'»‘

(e

e

Bl

F 2,
(i)

225



226

TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
“gnition switch “OFF”| ov
38 B/W Ignition switch BATTERY VOLTAGE
[Ignltlon switch “ON I (1 - 14v)
[Engine is running.]
32 B ECCS ground B Engine ground
Idle speed
40 GY Camshaft position sensor . - . .
A tely 0.3V
44 R (Reference signal) [Engine is running. | pproximately
Camshaft position sensor —— - : *
. Approximately 2.5V
4 G (Position signal) |Engme is running | pp y
|Engine is running.‘
_ ) Approximately OV
a2 W Front heated oxygen sen- Engine speed is betow 3,000 rpm.
sor heater ‘Engine is running.i BATTERY VOLTAGE
Engine speed is above 3,000 rpm. (11 -14v)
| | Engine ground
Engine is running. {Probe this terminal with
43 B ECCS ground -
9 L Idie speed & tester probe when
measuring.)
|Engine is running.J _
e . Front heated oxygen sen- I | 0 - Approximately 1.0V
™ v sar — Ailter warming up sufficiently and engine speed | (periodically changes)
is 2,600 rpm.
[Engine is running.| (Warm-up condition)
L 1.3-17V
Idle speed
47 B Mass air flow sensor
|Engine is running.] (Warm-up condition}
l_ 1.7 -2V
Engine speed is 2,500 rpm.
48 W Mass air flow sensor [Engine is running.| (Warm-up condition) 0.005 - 0.0V
ground Idie speed
49 P Sensors’ power supply |Ignition switch “ON” Approximately 5V
IEngine is running.‘ {Warm-up condition)
50 B/G Sensors’ ground 0.001 - 0.02V
ldle speed
Approximately O - 4.8V
Engine cooclant tempera- — - Qutput voltage varies with
51 LG/R ture sensor |Engme i runnlng.| engine coolant tempera-
ture.
]Engine is runningJ
Rear heated oxygen sen- .
52 | W sor Alter warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm.
53 R Crankshaft position sensor {Engine is running.| (A/T: N range, M/T: Neutral) More than 0.2V*
(OBD) Idle speed (Air conditioner switch “OFF”".) (AC range)
56 | G/R _ — BATTERY VOLTAGE
o1 &R Power supply for ECM |Ign|t|on switch “ON | (11 - 14V)

*. Average voltage for puise signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
{Ignition switch “ON"|
Approximately 4.4V
Engine is not running
57 i Absolute pressure sensocr |Engine is running.|
Idle speed (More than 5 seconds after starting | APProximately 1.2V
engine)
; Engine is running. :
58 R Dat_? link connector for | |_ L Approximately 9V
Gs ldle speed (GST is disconnected.)
|Engine is running.‘ (Warm-up condition)
L Less than 4.5V
Idle speed
62 G/OR EGR temperature sensor
{Engine is running.‘| (Warm-up condition)
l_ 0-30V
EGR system is operating.
Approximately 0 - 4.8V
k
63 L :Z;S;:jel temperature |Engine is running_l Qutput voltage varies with
fuel temperature.
G4 Y |Engine is runnl'ng.| Approximately 0.1V
Data link connector for . v
65 CONSULT Idle speed (Connect CONSULT and select Approximately 4 - 9
67 L EVAP control system ‘Ignition switch "ON”{ Approximately 3.4V
pressure sensor
Y LTAGE
70 R/G Power supply (Back-up) |Ignition switch “OFF”| ﬁ:‘TTFR') VOLTAG
- Na—— BATTERY VOLTAGE
[Ilgnition switch “ON”. (1 - 14V)
1 W - C - L
10 G IACY-AAG valve [ Engine is runn|ng._| (Warm-up condition)
0-7V
L Engine speed is 2,000 rpm
102 W/B Injector No. 1
104 1 W/R Injector No. 3 _ ‘ BATTERY VOLTAGE
|Engine s running. |
107 | wiL Injector No. 2 (11 -14v)
109 WG Injector No. 4
|Engine is running.| (Warm-up condition) BATTERY VOLTAGE
|— Engine speed is 2,000 rpm. (11 - 14V)
103 WL EGRC-solenocid valve
|Engine is running.} (Warm-up condition)
[_ 0-1v
Idle speed
105 | wn EVAF canister purge con- |Engine is running. | BATTERY VOLTAGE
tral solengid valve Idle speed {11 - 14V}
Engine is running. ;
106 | BP EGC$ ground [ B ! Engine ground
Idle speed

*. Average voltage for pulse sighal (Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS — General Description

ECM Terminals and Reference Value (Cont’d)

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO. )
EVAP canister vent con- — TR BATTERY VOLTAGE
108 | R trol valve llgnltion switch “ON (11 - 14V)
[Engine is running.]
110 B ECCS case ground Approximatety OV
ldle speed
[Engine is running.|
0-1V
11 ay Swirl control valve control Idle speed
solenoid vaive |Engine is running.] BATTERY VOLTAGE
Engine speed is above 3,600 rpm. (11 - 14V)
|Engine is running.|
112 B/P ECCS ground |_ Engine ground
Idle speed
Engine is running. BATTERY VOLTAGE
113 G/R Current return l l v
Idle speed (11 -14V)
lEngine is running.|
i: Idle speed _ Approximately OV
Engine coolant temperature is below 40°C
(104°F)
Torque canverter clutch
14Uy solenoid valve [Engine fs running.|
After warming up BATTERY VOLTAGE
Engine coolant temperature is above 40°C (11 - 14V)
(104°F)
Engine speed is 2,000 rpm
[Engine is running.]
|_ ‘ Approximately OV
15 " Rear heated oxygen sen- Engine speed is below 6,000 rpm.
sor heater |Ignition switch “ON” BATTERY VOLTAGE
Engine is stopped. (11 - 14V)
|Ignition switch “ON” 0-1v
MAP/BARO switch sole- |Engine is running|
N6 [WR | vaive BATTERY VOLTAGE
ldle speed (More than 5 seconds after starting | (11 . 14v)
engine)
Vacuum cut valve bypass — — BATTERY VOLTAGE
117 Y valve Ignition switch “ON (11 - 12V)
|Engine is running. |
18 B/P ECCS ground Engine ground

L Idle speed

*: Average voltage for pulse signal {Actual pulse signal can be confirmed by oscilloscope.)
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

(]

Main Power Supply and Ground Circuit el
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-

WIRE DATA
MINAL
COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.|
ngnition switch “OFF”J 0-1v
Less than 7 seconds after turning ignition
4 L/R ECCS relay (Self-shutoff) switch “OFF".
|Ignition switch “OFF”I
BATTERY VOLTAGE
7 seconds passed after turning ignition switch (11 - 14V)
“OFF”
[Engine is running.|
10 B/P ECCS ground Engine ground
Idle speed
‘Engine is running.|
19 B/P ECCS ground Engine ground
Idle speed
llgnition switch “OFF”J ov
38 B/W Ignition switch BATTERY VOLTAGE
ngmtlon switch “ON (11 - 14V)
|Engine is running.]
39 B ECCS ground Engine ground
Idle speed
—— . Engine ground
ngine is running. . . .
43 B ECGS ground 1 } {Probe this terminal with
Idle speed & tester probe when
measuring.)
56 G/R — — e BATTERY VOLTAGE
&1 &R Power supply for ECM “gnmon switch “ON J (1 - 14V)
ERY VOLTAGE
70 R/G Power supply {Back-up) Ugnftion switch “OFF”| BATT OLTAG
(11 - 14V)
|Engine is running.]
106 B/P ECCS ground |__ Engine ground
Idle speed
|Engine is running.l
110 B ECCS case ground L_ Approximately OV
Idle speed
|Engine is running.]
112 B/P ECCS ground Engine ground
Idle speed
Engine 1s running.
113 G/R Current return | L l BATTERY VOLTAGE
Idle speed (11 - 14V)
|Engine is running.|
118 B/P ECCS ground Engine ground
ldle speed
EC-90



TROUBLE DIAGNOSIS FOR POWER SUPPLY
Main Power Supply and Ground Circuit

(Cont’d) @l
S ey WOV — CONRECT
[| ECM ]q_cuuuecrunu % G INSPECTION START
38
{ ‘,
& Start engine. No | CHECK POWER SUP- gzl
Is engine running? PLY-.

o = 1. Turn ignition switch
'i}: Yes “ON”, LT‘:

2. Check voltage between
SEFD65P ECM terminal and

ground with CONSULT
E Gd s or tester.

HS. Voltage: Battery volt-
— age

Il Ecm  |o|connecToR]f If NG, check the following. SE
' ® Harness for open or

70
short between ECM and ’\
ignitioh switch L
If NG, repair harness or
@[}ﬂ ﬂ connectors,
® o 1 o T

h 4

Go to “CHECK GROUND ¢
CIRCUIT” on next page. £

W CONHECT
[ ecm |olconnecTor]| HS. Ej] B v

SEF080S

e CHECK POWER SUPPLY-I NG | Check the followin TF
Y . N q.
1. Stop engine. "] ® 10A fuse
L 2. Chack voltage between ECM terminal ® Hamess connectors
® S and ground with CONSULT or . Zl]
_l tester. ® Fusible link,
L Voltage: Battery voltage ® Harness for open or short
4 - oK between ECM and battery |5,
@@ @ If NG, repair harmess or con-
MECR94B nectors,
m DISCONNECT E GISCOMNECT ‘r
Eé’} @@ Gé} CHECK POWER SUPPLY-HI. OK,| Go to "CHECK GROUND
- - - 1. Turn ignition switch “ON" and then CIRCUIT” on next page. BE
B “OFF™.
| EGM?‘C:[.C;?NNECTOﬂ > 2. Check voltage between ECM terminals
AL 2 68, &), (113 and ground with CON- &7
SULT or tester. Case-1: Battery voltage does [
Voltage: not exist for a few
After turning ignition switch “OFF”, seconds.
@ battery voltage will exist for a few Case-2: Battery voltage exists RS
seconds, then drop to approxi- for more than a few
SEF085R mately OV. seconds.
BT
NG
Case-2 .| Go to “CHECK ECCS Hids
Case-1 RELAY" an next page.
v

® EN

(Go to next page.)

1B
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

SEF082S

Ny ey
i) =
]
LXK
3.
D &

!

SEF804P

w

m GISCONNECT E DISCONNECT
AE: TAE

“ ECM HCONNECTORH B
F]

1]

5]

SEF207P

SEF511P

T

MAE

[ Ecm  lofconnecTor]|

10 - 19 . 39 - 43 - 106
_110 . 112 . 118 ,

-

Main Power Supply and Ground Circuit

(Cont’d) ®
D) l
CHECK HARNESS CONTINUITY NG Repair harness or connec-
BETWEEN ECCS RELAY AND ECM. " tors.
1. Disconnect ECM harness connector.
2. Discannect ECCS relay.
3. Check harness continuity between ECM
terminals 66), 1), @ and terminal
Continuity should exist.
If OK, check harness for short.
OK
Y
CHECK VOLTAGE BETWEEN ECCS NGL Check the following.
RELAY AND GROUND. "| ® Fusible link (Brown)
Check voltage between terminals @ @ ® Harness for open or
and ground with CONSULT or tester. short between ECCS
Voltage: Battery voltage relay and battery
If NG, repair harness or
OK connectors.
¥
GHEGK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
Check harness continuity between ECM "] tors.
terminal and terminal (1).
Continuity should exist.
If OK, check harness for short.
OK
¥
CHECK ECCS RELAY. NG | Replace ECCS relay.
1. Apply 12V direct current between relay
terminals and
2. Check continuity between relay iermi-
nals and @
12v (() - (2)) applied:
Continuity exists.
No voltage applied:
No continuity.
OK
v
NG

CHECK GROUND CIRCUIT.

1. Tum ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM

terminals 19, (9, @9, @, (09,
, @ and engine ground.

Continuity should exist.
It OK, check harmess for short.

OK

Y

Check ECM pin terminals for damagse and
check the connection of ECM harness
connector.

[Q]

|

SEF0868

¥

INSPECTION END

EC-92

Check the following.

® Joint connector-1

® Harness for open or
short between ECM and
ground

If NG, repair harness or

connectors.




TROUBLE DIAGNOSIS FOR DTC P0100

S
4 @ﬁ’i.\! = /2 N
s ass=
S AR
; I s . \\
Mass air flow sensor .’\
harness connector ™ 42| AECTEIA

Mass Air Flow Sensor (MAFS)

COMPONENT DESCRIPTION

The mass air flow sensor is placed in the stream of intake air. It
measures the intake flow rate by measuring a part of the entire
intake flow. It consists of a hot wire that is supplied with electric
current from the ECM. The temperature of the hot wire is controlled
by the ECM a certain amount. The heat generated by the hot wire
is reduced as the intake air flows around it. The more air, the
greater the heat loss.

Therefore, the ECM must supply more electric current to the hot
wire as air flow increases. This maintains the temperature of the
hot wire. The ECM detects the air flow by means of this current

change.

ECM TERMINALS AND REFERENCE VALUE

Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL | ITEM CONDITION (OC voliage)
NO.
[Engine is running.| (Warm-up condition)
l_ 1.3-1.7V
Idle speed
47 B Mass air flow sensor
[Engine is running.| (Warm-up condition)
I_ 1.7 -21V
Engine speed is 2,500 rpm.
Mass air flow sensor |Engine is running.] (Warm-up condition)
48 W L 0.005 - 0.02V
ground Icie speed

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
i iti sWi
MAS AIRFL SE ® Shift lever "N”
® No-load 2,500 rpm 1.7 -2.1V
® Engine: After warming up dle 16.8 - 34.7% (2WD models)
® Aj iti itch: 15.9 - 33.2% (4WD models)
CAL/LD VALUE Alr.COl"IdItIOPe’I” switch: OFF {
® Shift lever °N 5500 rom 14.1 - 27.6 % (2WD models)
® No-load PP 13.3 - 26.1 % (4WD models)
® Engine: After warming up 1.8 - 6.5 gvs (2WD models)
o Air condit itch ldle 2.1 - 8.0 gm/s (4WD models)
MASS AIRFLOW Jr. condftlca:le: switch: OFF : :
® Shift lever "N 5500 rom 7.7- 16.0 g'm/s (2WD models)
® No-load ’ P 6.8 - 13.3 gm/s (4WD models)
EC-93
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic

heck Itern
Trouble Malfunction is detected when ... © ?C ’
(Possible Cause)
Code No.
PC100 A) An excessively high or low voltage from the sensor is | ® Harness or connectors
o102 sent to ECM.” (The sensor circuit is open or shorted.}

B)C) Rationally incorrect voltage is sent to ECM, com-
pared with the calculated value by camshaft posi-
tion sensor signal and throttle position sensor sig-
nal.

® Mass air flow sensor

*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. (Refer to EC-76.)

Engine operating condition in fail-safe mode

Engine speed will not rise more than 2,400 rpm due to the fuel cut.

EC-94



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION @l
# MONITOR ¥ NOFAL [ PROCEDURE
CMPSsRPM(REF) 80Crpm Perform “Procedure for malfunction A” first. If the 1st trip DTC 5

cannot be confirmed, perform “Procedure for malfunction B”.
If there is no problem on “Procedure for malfunction B”, per-
form “Procedure for malfunction C”, “OVERALL FUNCTION =
CHECK". o

Procedure for malfunction A

RECORD | 1) Turmn ignition switch “ON" and wait at least 6 seconds. z

SEFT19T 2) Select “DATA MONITOR” mode with CONSULT.

3) Start engine and wait at least 3 seconds.

OR
% MONITOR v NOFALL [] G@ 1) Turn ignition switch “ON” and wait at least 6 seconds.
: ] Start engine and wait at least 3 seconds. __
3) Select “MODE 7” with GST. GE
OR

1) Turn ignition switch “ON” and wait at least 6 seconds.
2) Start engine and wait at least 3 seconds. CL
3) Turn ignition switch “OFF”, wait at least 7 seconds and

then turn “ON".

CMPS-RPM(REF) 800rpm
COOLAN TEMP/S 85°C

4) Perform “Diagnostic Test Mode Il (Self-diagnostic [T

RECORD results)” with ECM.
SEF715T
Procedure for malfunction B AT
1} Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT. T=
3) Start engine and warm it up sufficiently. ‘
4) Run engine for at least 10 seconds at idle speed.
OR eD
& 1) Tum ignition switch “ON". -
2) Start engine and warm it up sufficiently.
3) Run engine for at least 10 seconds at idle speed. =5
4) Select “MODE 7" with GST. re
OR
‘hoy 1) Turn ignition switch “ON". BA

2} Start engine and warm it up sufficiently.

3) Run engine for at least 10 seconds at idle speed.

4) Turn ignition switch “OFF”, wait at least 7 seconds and :
then turn “ON”. Bk

5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P0100

Engine spesd

Mass air flow
sensor voltage

NG

84 48 32 16 0

J‘/Jf/""--..“'-n/‘-—._/ S

X10Qrpm
CMPS«RPM{REF)

51 38 26 13 0
X0.1v

MAS AIR/FL SE

OK

l

|

|

1
Y
\_‘_

"
]

|

|

64 48 32 16 0

X100rpm
CMPS«RPM{REF)

51 38 26 13 0
MAS AIF{/FL SE

SEF9455
FUEL SYS #1 QPEN
FUEL SYS #2 UNUSED
CALC LOAD 22%
COOLANT TEMP 30°C
SHORT FT #1 0%
LONG FT #1 2%
ENGINE SPD 1000RPM
VEHICLE SPD Okm/h
IGN ADVANCE eﬂ
INTAKE AIR 26°C
MAF 0.0gm/sec
1,51 0.680V
CoFTaTat 0%
023 B1,52 0.080V
SEFC03P|
—_ CONNECT
| EcM___ o[ conNECToR]| .

<

@

0]

/]

SEF999N

Mass Air Flow Sensor (MAFS) (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of mass air flow
sensor. During this check a 1st trip DTC might not be confirmed.

Procedure for malfunction C

® 2

Turn ignition switch “ON".
Start engine and warm it up sufficiently.

3) Select “DATA MONITOR” mode with CONSULT.
4) Check the voltage of mass air flow sensor with “DATA
MONITOR”.
5) Check for linear voltage rise in response to increases to
about 4,000 rpm in engine speed.
OR
(@) 1) Turn ignition switch “ON".
2/ 2) Start engine and warm it up sufficiently.
3) Select “MODE 1" with GST.
4} Check the mass air flow with “MODE 1”.
5) Check for linear mass air flow rise in response to
increases to about 4,000 rpm in engine speed.
OR
(Noy 1} Turn ignition switch “ON”.
& 2) Start engine and warm it up sufficiently.
3) Check the voltage between ECM terminal and
ground.
4) Check for linear voltage rise in response to increases to
about 4,000 rpm in engine speed.
EC-96



TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

l A
BATTERY
s - Detectable line for DTC _
— m—  Non-detectable line for DTG E|
Reler to
FUSIBLE “EL-POWER".

5-EJMLE|:|-E-.*_EEF%_H_

T
w
el G/A
ECCS o
EET [3] oL
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(1] @20 BT
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TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

DIAGNOSTIC PROCEDURE

'Engine ground
TN

INSPECTION START

v

e
/

|L_ecm [o[connecTosl|
47

[Q]

Disconnect and reconnect harness connectors
in the circuits. Then retest.

Trouble is not fixed.

h 4

Check ECM pin terminals for damage and
check the connection of ECM harness connec-
tor. Reconnect ECM harness connector and
retest.

¥

INSPECTION END

SEF091S

EC-98

~
0.1 injector & CHECK SHIELD CIRCUIT. NG | Repair hamess or connectors.
/ 1. Turn ignition switch “OFF",
(m16) 2. Loosen and retighten engine ground screws.
3. Remove joint connector-1.
(W15 4. Check the following.
® Continuity between joint connector-1 termi-
(</ nal and ground
7 SEFOB9S ® Joint connector-1
(Refer to “HARNESS LAYOUT” in EL sec-
lion.)
Y Front ‘ )\ Continuity should exist.
] > ﬁ/‘\ / If OK, check harness for shont. Then recon-
w ‘bu‘.\\ /7 nect joint connector-1.
Al [N OK
AN
S TNNASS ‘,
N Iy mAy ’ NG .
@ G =) \__!__ / ) CHECK POWER SUPPLY. »| Check the following.
-] “ -‘ = a4 | 1. Disconnect mass air flow sensor harness ® Harness for open or short
4 d]) H‘F" connector. between mass air flow sen-
(@ -\ ﬁ' 2. Turn ignition switch “ON". sor and ECM
< \-‘ 3 ‘ 3. Check voltage between terminal @ and ® Harness for open or short
Mass air flow sensor) < 4’\ ground with CONSULT or tester. between mass air flow sen-
harness connector = Y2 A EC131A Voltage: Battery voltage sor and ECCS relay
If NG, repair harmess or con-
oK nectors.
& DISCOHNECT @ . E
T.5. ié:] @) H b4
CHECK GROUND CIRCUIT. NG Repair harness or connectors.
1. Turn ignition switch “OFF". "
7 2. Disconnect ECM harness connector.
3. Check harness continuity between terminal
@ and ECM terminal .
Continuity should exist.
i OK, check hamess for short,
SRS OK
= h 4
SEF088S NG :
CHECK INPUT SIGNAL CIRCUIT. o| Repair hamness or connectors.
E DIECOMNEET I Check harness continuity between terminai (1) v
GEDJ @'Ea) and ECM terminal @7).
LES T.S. EE} Continuity should exist.
r—n - If OK, check harness for short.
[ ecm ™ [o]connecTor]| TaTa —
18
) 4
CHECK COMPONENT NG | Replace mass air flow sensor.
(Mass air flow sensor). "
Refer to “COMPONENT INSPECTION” on next
page.
OK
SEF0805 b4




TROUBLE DIAGNOSIS FOR DTC P0100

Mass Air Flow Sensor (MAFS) (Cont’d)

COMPONENT INSPECTION &l
Mass air flow sensor
1. Turn ignition switch “ON". A%
2. Start engine and warm it up sufficiently.
3. Check voltage between terminal (1) and ground.
=T
N
Conditions Voltage V
] Ignition switch "ON” {Engine stopped.} Less than 1.0
C—//'(S\ I:lar%%}gnnfg%gr ldle (Engine is warmed-up sufficiently.) 13-17 e
2,500 rpm 1.7-2.3
ldle to about 4,000 rpm™ 1.3 - 1.7 to Approx. 4.0

*: Check for linear voltage rise in response to increases to about 4,000 rpm
in engine speed.

4. If NG, remove mass air flow sensor from air duct. Check hot
wire for damage or dust.

SEF893J

=
I

2

)
=1
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TROUBLE DIAGNOSIS FOR DTC P0105

Absolute
pressure sensor

SEF428Q
5| ;
45} X
> 4
8:3'5 : Ambient
£ 87 | barometic
D25 !
>l : pressure
‘é_ 15k Vacuum
E !
Cost !
0 1 . 1
13.3 106.6
(100, 3.94) (800, 31.50}
Pressure kPa (mmHg, inHg)
(Ahsolute pressure) SEF9465

Absolute Pressure Sensor

COMPONENT DESCRIPTION

The absoclute pressure sensor is connected to the MAP/BARO
switch solenoid valve by a hose. The sensor detects ambient baro-
metric pressure and intake manifold pressure and sends the volt-
age signal to the ECM. As the pressure increases, the voltage
rises. The absolute pressure sensor is not used to control the
engine system. It is used only for on hoard diagnosis.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground}.

TER-
WIRE DATA
MINAL ITEM NDITION
COLOR co © (DC voltage)
NO.
49 P Sensors’ power supply IIgnition switch “ON”| Approximately 5V
|Engine is running.| (Warm-up condition)
50 B/G Sensors’ ground 0.001 - c.02V
ldle speed
’Ignition switch “ON”[
Approximately 4.4V
Engine is not running
57 L Absolute pressure sensor |Engine S running.]
Idle speed (Mocre than 5 seconds after starting Approximately 1.2V
engine)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM

CONDITION SPECIFICATION

ABSOL PRES/SE

® Engine: After warming up

Engine is not running Approx. 4.4V

Idle (More than 5 seconds after

starting engine) Approx. 1.2V

EC-100



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble L Check ltems
Code No. Malfunction is detected when ... (Possible Cause)
PO105 A) An excessively low or high voltage from the sen- |® Harness or connectors
0803 sor is sent to ECM. {Absolute pressure sensor circuit is open or
shorted.)
® Absoclute pressure sensor
B) A low voltage from the sensor is sent to ECM ® Absolute pressure sensor
under heavy load driving conditions.
C) A high voltage from the sensor is sent 1o ECM ® Hoses
under light load driving conditions. (Hoses between the intake manifold and absolute
pressure sensor are disconnected or clogged.)
® |ntake air leaks
® Absolute pressure sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥ MONITOR  + NoFalL [ PROCEDURE
CMPS«RPM(RER) Orpro Perform “Procedure for malfunction A’ first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for maifunction B”,
“OVERALL FUNCTION CHECK". If there is no probiem on
“Procedure for malfunction B”, perform “Procedure for mal-
function C”.
Procedure for malfunction A
RECORD = 1) Turn ignition switch “"ON". _
[ co ISEF422T 2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 6 seconds.
OR

G@) 1) Turn ignition switch “ON" and wait at least 6 seconds.
= 2) Select "MQODE 7" with G3T.
OR

T/o”@ 1) Turn ignition switch “ON” and wait at least 6 seconds.
s 2} Turn ignition switch “OFF” and wait at least 7 seconds.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)’ with ECM.
If the 1st trip DTC cannot be confirmed, perform “Procedure for
malfunction B”, “OVERALL FUNCTION CHECK” on next page.

EC-101
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TROUBLE DIAGNOSIS FOR DTC P0105

¥ MONITOR v NOFAIL []
CMPS*RPM(REF) 800rpm
COOLAN TEMP/S 85°C
RECORD ]
SEF715T)
% MONITOR % NO FAIL
ABSOL PRES/SE 4.4V
RECORD
SEF5770)
ENGINE SPD .vvvovvoer 0RPM
COOLANT TEMP - 69°C
VEHICLE SPD
IGN ADVANCE oo 0°
CALC LOAD ..., 0.0%
INTAKE AIR ...
FUEL SYS #1 ... " oL
FUEL SYS #2 . UNUSED
SHORT FT #1 .0.0%
LONG FT #1 . T0.0%
0PSSBT ST .. 0,000V
O2FT 81 S1 o 0.0%
Ozs Bl Sz 0000V |seFsisn
m CONNECT
Hs.
HEI CONNECTOR]I
57
)
LIEY “ee
SEF0335

Absolute Pressure Sensor (Cont’d)
Procedure for malfunction C

—
—r

®

L N
S

oL

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.

Start engine and let it idle.

Wait at least 20 seconds.

U1 B Q0 by —
e mpa e Nt ongtt”

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine.
Let engine idle and wait at least 20 seconds.
Select "MODE 7” with GST.

OR

NGO
JOOLS,

N

D KA~
e S

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine.

Let engine idle and wait at least 20 seconds.

Turn ignition switch “OFF”.

Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of absolute pres-
sure sensor circuit. During this check, a 1st trip DTC might not be

confirmed.

Procedure for malfunction B

® 3

Turn ignition switch “ON”.
Select “ABSOL PRES/SE” in “DATA MONITOR” mode
with CONSULT.

3) Make sure that the voitage of “ABSOL PRES/SE” is
more than 1.74 [V].
OR
@E 1) Turn ignition switch “ON".
2) Select "MAP” in “MODE 1" with GST.
3) Make sure that the pressure of “MAP” is more than 46

kPa (0.47 kg/cm?, 6.7 psi).
OR

sy 1
2)

Turn ignition switch “ON”.
Make sure that the voltage between ECM terminal 79
and ground is more than 1.74 [V].

If the 1st trip DTC cannot be confirmed, perform “Procedure for
malfunction C” above.

EC-102



TROUBLE DIAGNOSIS FOR DTC P0105

Absolute Pressure Sensor (Cont’d)

EC-AP/SEN-01
e
ABSOLUTE el
PRESSURE
SENSOR
ml( - = : Detectable line for DTC EL
m—: Non-detectable line for OTC
[ R K
B/G L p Le
e —fn-
( ®
(al 1
| I
I {
1 1
| I
| I :
I i FE
] I
] 1
: :
| [ GL
I 1
I 1
i 1
! I o
' * I T
F 1
I 1
I !
[ I )
v Y A}
N - =
0 TF
| |
P P P
IGe]l [T8] =l el onT RE
] JOI
CONNECTCR-1
)
FA
2=]] = i
T
B/G L P B B B
Bl [l [ =] |
GND-A PRES AVCC GND-C | ECM (ECCS o )
CONTROL E\M
MODULE) Sl
B B
Refer io last page (Foldout page;. @@
ik
BT
| > ]
=
(2]3) av
alls!
1014102 |103| [104F105]106 38
42
orptosfrog| f11of1t1]112
113114 )115) |118[117]118 29 EL
(D3

AECD40A
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TROUBLE DIAGNOSIS FOR DTC P0105

'Engine grg_@\gjb

IRV/oN

Absolute Pressure Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

If the trouble is duplicated after “Procedure for maifunction A
or B”, perform “Procedure A” below. If the trouble is dupli-
cated after “Procedure for malfunction C”, perform “Proce-

dure B”’ on next page.
Procedure A

INSPECTION START

'

IL‘|
’ \/_bhs\.olute
<

pressure Sensor—.
R N\

R

® o

SEF(948
P A E®

SEF0955
B
E DISCONNECT (_‘
A& ®
1
a .ﬂ
= SEFQSES,
m DISCONNECT (1 MSCONKECT
A& 4 E
[ Ecm |o[conneeTon]| 6B,
by
SEF097S8

CHECK SHIELD CIRCUIT, NG | Repair hamess or connec-
1. Turn ignition switch “OFF”. tors.
2. Loosen and retighten engine ground
SCrews.
3. Remove joint connector-1.
4. Check the following.
® Continuity_between joinl connector-1
terminal @ and ground
® Joint connector-1
(Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
It OK, check harness for short. Then
reconnect joint connector-1.
OK
v
CHECK POWER SUPPLY. NG Check the following.
1. Disconnect absolute pressure sensor har- ® Joint connector-1
ness connector. @ Harness for open or
2. Turn ignition switch “"ON”. short between absolute
3. Check voltage between terminal @ and pressure sensor and
engine ground with CONSULT or tester. ECM
Voltage: Approximately 5V if NG, repair harness or
connectors.
OK
E ¥
CHECK GROUND CIRCUIT. NG.; Repair harness or connec-
1. Turn ignition swilch “OFF". tors.
2. Check harness continuity between ter-
minal and engine ground.
Continuity should exist.
If OK, check harness for shon.
OK
¥
CHECK INPUT SIGNAL CIRCUIT. NG »| Repair hamess or connec-
1. Disconnect ECM harness connector. tors.
2. Check hamess continuity between ECM
terminal and terminal @
Continuity should exist.
If OK, check harness for short.
l OK
NG

CHECK COMPONENT
{Absolute pressure sensor).
Refer to “"COMPONENT INSPECTION”,

Y

EG-106.
LOK

Disconnect and reconnect harmess con-
nectors in the circuit. Then retest.

+ Trouble is not fixed.

{Go to next page.}

EC-104

Replace absolute pressure
sensor.




TROUBLE DIAGNOSIS FOR DTC P0105

@) 5

YAbsulule pressure Vacuum
sensor gauge
SEF718T)

—
j% Improper connection

SEF109L

Absolute Pressure Sensor (Cont’d)

®
!

Chack ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-

nectar and retest.

INSPECTION END

Procedure B

INSPECTION START

CHECK COMPONENT

{Absolute pressure sensor}.

Refer to “COMPONENT INSPECTION”
on next page.

Y

lox

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-

nector and retest.

INSPECTION END

EC-105

h 4
’_CHECK VACUUM SOURCE TO ABSO- NG CHECK VACUUM HOSE.
LUTE PRESSURE SENSOR. Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks or
2. Stop engine. improper connection.
3. Disconnect vacuum hose betwesn If NG, repair or replace the
absolute pressure sensor and MAP/ hose.
BARO switch solenoid valve.
4. Install vacuum gauge between absolute OK
pressure sensor and MAP/BARQ switch
soleneid valve.
5. Restart engine and let it idle. v
6. Read the indication of vacuum gauge at !
idle speed. CHECK INTAKE SYSTEM.
Vacuum pressure: Check intake system for air
Approx. -66.7 kPa leaks.
(=500 mmHg, -19.69 inHg, -9.67
psi)
oK
= v
CHECK HOSE BETWEEN ABSOLUTE NG.; Repair ar reconnect hose.
PRESSURE SENSCR AND MAP/BAROC
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF”".
2. Check hose for clogging, cracks or
improper connection.
J OK
NG

Replace absolute pressure
Sensor.

=
==

=

JeE

el

S5
@

log)
=

—y
ey L
Sl

153
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TROUBLE DIAGNOSIS FOR DTC P0105

HAacTiveTesTH [

MAP/BARO swwv MAP

zzzzzz=== MONITOR —=z=zzzz-:-
CMPS*RPM(REF) BOOrpm
MAP/BARQ SW/V MAP
ABSOL PRES/SE 1.3V

[ BARO |HNII

SEF7F13T

BACcTVETESTR [

MAP/BARO sW/  Baro

========= MONITOR =====zx=--
CMPS*RPM(REF) 800rpm
MAP/BARO SW/ BARO
ABSOL PRES/SE 4.3V

MAP

SEF714T|

Absolute Pressure Sensor (Cont’d)
COMPONENT INSPECTION

Absolute pressure sensor
1. Start engine and warm it up sufficiently.
2. Perform "MAP/BARO SW/V” in “ACTIVE TEST” mode with
CONSULT.
3. Check the following.
e When “MAP” is selected, "ABSOL PRES/SE" indicates
approximately 1.3V.
¢ When “BARQO” is selected, “ABSOL PRES/SE” indicates
approximately 4.3V.
4. If NG, check MAP/BARO switch solenoid valve.
(1) Turn ignition switch “OFF".
(2) Remove MAP/BARQO switch solencid valve.
{3) Check air passage continuity.

Air passage Air passage
Condition continuity continuity

between @ and between @ and @

12V direct current supply

between terminals @ Yes No
and @
No supply No Yes

Absolute pressure ,

sensor

SEF098S

(4) If NG, replace MAP/BARC switch solenoid valve; if CK, go
to step 5.

5. Remove absolute pressure sensor with its harness connector
connected.

6. Remove hose from absolute pressure sensor.

7. Tumn ignition switch “ON"” and check output voltage between
terminal 2) and engine ground.

The voltage should be 3.2 to 4.8 V.

8. Use pump to apply vacuum of -26.7 kPa (-200 mmHg,
—7.87 inHg, —-3.87 psi) to absolute pressure sensor as shown
in figure and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION:

Always calibrate the vacuum pump gauge when using it.

9. If NG, replace absolute pressure sensor.

EC-106



TROUBLE DIAGNOSIS FOR DTC P0110

= Qﬁ% Intake Air Temperature Sensor o

e

\:ir cleaner COMPONENT DESCRIPTION
. i’;‘;’ggrature The intake air temperature sensor is mounted to the air duct. The  [l4

sensor harness connector | SENSOF detects intake air temperature and transmits a signal to the
: ECM.

The temperature sensing unit uses a thermistor, which is sensitive [E[i{
to the change in temperature. Electrical resistance of the thermistor
decreases in response to the temperature rise.

This sensor is not used o control the engine system. ltis used only L
for the on board diagnosis.

SEF099S
20+ (Reference data)
19k i .
§: Intake acl(r: 1eor;perature Volt\?ge Resistance ki) B
g 4 Acceptable (°F) V) EH
o 2f 20 {68) 35 21-29
[5]
8 18r 80 (176) 123 0.27 - 0.38 o
‘@
€ 04f *: These data are reference values and are measured between ECM terminal
0.2+ {Intake air temperature senser) and ECM terminal @3 (ECCS ground).
01 270 26 60 80 100 (AT
(-4) (32) (68) (104)(140)(178) (212)
Tempaerature °C (°F) SEF012P
Ar
ON BOARD DIAGNQOSIS LOGIC "
Diagnostic
|
Trouble Code Malfunction is detected when .. Che?ck tems TE
No (Possible Cause)
PO110 A) An excessively low or high voltage from the sensor is | ® Harness or connectors
0401 sent to ECM.* (The sensor circuit is open cor shorted.) El)]

........................................................................................... ® Intake air temperature sensor
B) Rationally incorrect voltage from the sensor is sent to
ECM, compared with the voltage signal from engine [
coclant temperature sensor.

*: When this malfunction is detected, the ECM anters fail-safe mode and the MIL lights up. (Refer to EC-76.)

Engine operating condition in fail-safe mode

lza)
o)

The ECM controls on the assumption that the intake air temperature is 20°C
(68°F).

&0
=)

=20
@2

EC-107 247



TROUBLE DIAGNOSIS FOR DTC P0110

¥ MONITOR 7 NoFalL []
CMPS-RPM(REF) Grpm
RECORD
SEF4227
% MONITOR ¥ NO FAIL
COOLANTEMP/S  30°C
RECORD
SEFQ02P
FUEL SYS #1 OPEN
FUEL SYS #2 OPEN
CALC LOAD 0%
COOLANT TEMP 31°G
SHORT FT #1 0%
LONG FT #1 0%
SHORT FT #2 0%
LONG ET #2 0%
ENGINE SPD ORPM
VEHICLE SPD OMPH
IGN ADVANCE 1.0°
INTAKE AIR 25°C
SEF549P

248

intake Air Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.
3) Wait at least 5 seconds.
OR
1} Tumn ignition switch “ON” and wait at least 5 seconds.
2) Select MODE 7 with GST.
OR
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Turn ignition switch “OFF", wait at least 7 seconds and
then turn “ON".
3) Perform “Diagnostic Test
results)” with ECM.

Mode Il (Self-diagnostic

Procedure for malfunction B

1) Lift up vehicle and open engine hood.
2)

Wait until engine coolant temperature is less than 90°C

(194°F).

(a) Tum ignition switch “ON".

(b} Select “DATA MONITOR” mode with CONSULT.

(c) Check the engine coolant temperature.

(d} If the engine coolant temperature is not less than
90°C (194°F), tum ignition switch “OFF” and cool
down engine.

e Perform the following steps before engine coolant tem-

perature is above 890°C (194°F).

3) Turn ignition switch “ON".

4) Select “DATA MCNITOR” mode with CONSULT.

Start engine.

Shift selector lever to “D” position.

Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for

2 minutes.

5)
6)
7)

OR

Lift up vehicle and open engine hood.

Wait until engine coolant temperature is less than 90°C

{194°F).

{a} Turn ignition switch “ON”.

{b} Select MODE 1 with GST.

{c) Check the engine coolant temperature.

{(d) If the engine coolant temperature is not less than
90°C (194°F), turn ignition switch “OFF” and cool
down engine.

e Perform the following steps before engine coolant tem-

perature is above 90°C {194°F).

3) Start engine.

4) Shift selector lever to “D” position.

5) Hold vehicle speed at 70 to 80 km/h (43 to 50 MPH) for

a
—
S

2 minutes.
6) Select MODE 7 with GST.
OR
EC-108



TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)

1) Lift up vehicle and open engine hood. &
— Py 2) Wait until engine coolant temperature is less than 90°C
“ ECM  |C[ coNNECTOR H Ej] s, (194°F).
3 (@) Turn ignition switch “ON”. A

(b) Check voltage between ECM terminal &) and ground.
Voltage: More than 1.0 (V)

(c) If the voltage is not more than 1.0 (V), turn ignition [l
switch “OFF” and cool down engine.

.,ﬁ v e Perform the following steps before the voltage is below

a ® € 1.0V. LG

= 3) Start engine.

SEF006P 4) Shift selector lever to “D” position.
5} Hold vehicle speed at 70 to 80 kmv/h {43 to 50 MPH) for
2 minutes.
6) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON". FE
7} Perform “Diagnostic Test Mode I (Seif-diagnostic
resuits)” with ECM. :

T
AT
TP

P

HA
EL

1D

EC-109 249



TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (Cont’d)

EC-IATS-01

= : Deteclable line for DTC
wewe : Non-detectable line for DTC

INTAKE AIR
AAAA TEMPERATURE
ey SENSOR

((ED)]
L] |L2]j
YiL B/G
¥/L B/G
[rzs]l [50]
ND-A ] ECM (ECCS
™ G CONTROL
MODULE)
]
GY
I 1
101[102[+03| |104]105]106 [20]21]22]23] 38

24]25)28|27]28] |42

BSROBRRY [
34135]36]37

107|108]109| |110)111]112
113[114{115] FHEI11T|118

W H s.

AECO41A

250 EC-110



TROUBLE DIAGNOSIS FOR DTC P0110
Intake Air Temperature Sensor (Cont’d)

[
/=== —==_>~| DIAGNOSTIC PROCEDURE @i
Ny
o=
Front ~~&:Air cleaner housing INSPECTION START M
- Intake air temperature
¥ EM
CHECK POWER SUPPLY. NG_‘ Repair harness or connec-
1. Turn ignition switch “OFF"". 7| tors.
2. Disconnect intake air temperature sen- LG

sor harness connector.
MEF465F| | 3. Turn ignition switch "ON".
4, Check voltage between terminal (1)

DISCONNECT and ground.
- Approximately 5V EE
oK
B Y NG eL
CHECK GROUND CIRCUIT. Check the following.
ﬂ 1. Turn ignition switch “OFF”. | ® Harness for open or
D o 2. Check harness continuity between ter- short between ECM and MT
= minal @ and engine ground. intake air temperature
SEF1015 Continuity should exist. sensor
If OK, check harness for short. if NG, repair harness or AT
E OK connectors.
E DISCONKECT (ci@ ‘r
TS. E} CHECK COMPONENT NG | Replace intake air tem- TE
ﬁl@ (Intake air temperature sensor). i perature sensor.
Refer to “COMPONENT INSPECTION”
on next page. Ee:
] - |
Lo ,_I_]_ Disconnect and reconnect hamess con- A

= nectors in the circuit. Then retest.
SEF102S

Trouble is not fixed. B

Y
Check ECM pin terminals for damage and
check the connection of ECM harness

connector.

Reconnect ECM harness connector and

retest. .
&T

¥
INSPECTION END 28

BT
[H2,
=
1D
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TROUBLE DIAGNOSIS FOR DTC P0110

Intake Air Temperature Sensor (Cont’d)
COMPONENT INSPECTION

Intake air temperature sensor
Check resistance as shown in the figure.

I_—I SEF1038
20r (Reference data)
8F Intake air temperature Resistance k)
6r o o
g ar Acceptable cer
g 2 20 (68) 21-29
g 08 80 (176) 0.27 - 0.38
& o4}
o2l If NG, replace intake air temperature sensor.
g

20 0 20 40 50 80 100
(-4) (3_'?-_’) {68} (104) (1;@)(1;6)(212
emperature "C (°F) SEFO12P

252 EC-112



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS) &l

s Terminal
ensor
COMPONENT DESCRIPTION
The engine coolant temperature sensor is used to detect the M
engine coolant temperature. The sensor modifies a voltage signal
” from the ECM. The modified signal returns to the ECM as the _
engine coolant temperature input. The sensor uses a thermistor ]
O which is sensitive to the change in temperature. The electrical
/ resistance of the thermistor decreases as temperature increases. .
Gashket ﬂ:'u”ﬁ
SEF594K|
o0t (Reference data)
or Engi lant t - .
§- ngine coc:uartg empera Voltage* Resistance oE
4r Accepiable (V) (k€2) =
g ceep o o
: C (°F)
§ 100 —10 (14) 4.4 7.0-11.4
W 08 ol
g gar 20 (68) 3.5 21-289 e
o.2f 50 (122) 2.2 0.68 - 1.00
OV 5 525 a6 eo 85 100 90 (194) 0.9 0.236 - 0.260 T
(-4} (32) (68}{104)(140)(176)(212)
Temperature °C (°F) serorepl ™ These data are reference values and measured between ECM terminal 61)
(Engine coolant temperature sensor) and ECM terminal (ECCS groundj). &T
ON BOARD DIAGNOSIS LOGIC -
Diagnostic Check it
Trouble Code Malfunction is detected when ... E.)C ems
(Possible Cause)
No. Bl
PO115 ® An excessively high or low voltage from the sensor is | ® Harness or connectors
0103 sent to ECM.* {The sensor circuit is open or shorted.) )
® Engine coolant temperature sensor F&
*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. (Refer to EC-76.)
B
Engine operating condition in fail-safe mode
Engine coolant temperature will be determined by ECM based on the time L
after tuming ignition switch “ON” or “START". Bt
CONSULT displays the engine coolant temperature decided by ECM.
. Engine coolant temperature decided 8T
Candition (CONSULT display)
Just as ignition switch is turned ON or N . .
START 20°C (B8°F) R
More than approx. 6 minutes afler igni- o o
ticn ON or START B0°C (176°F) B
=
20 - 80°C {68 - 176°F)
Except as shown ahove (Depends on the time)
HA
EL
[p

EC-113
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TROUBLE DIAGNOSIS FOR DTC P0115

7x MONITOR  <¢ NOFAIL D

CMPSsRPM(REF)

Qrpm

RECORD

SEF422T

Engine Coolant Temperature Sensor (ECTS)

(Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

E 2

3)
= 1
D )

Turn ignition switch “ON".
Select “DATA MONITOR” mode with CONSULT.
Wait at least 5 seconds.
OR
Turn ignition switch “ON” and wait at least 5 seconds.
Select “MODE 7" with GST.
OR
Turn ignition switch “ON” and wait at least 5 seconds.
Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-114



TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

(Cont'd) g
EC-ECTS-01 R,
Bl
A : Dctectable line for DTC
— : Non-detectable line for DTC
LG
ENGINE COOLANT FE
AR, TEMPERATURE
LALLS SENSOR
M8
[ L2} 2L
B/G LGAR
T
AT
" TF
S
B/G LGAR
|_l_I I—l—| ER
[50] [511 =
- ECM (ECTS
GND-A ™ CONTROL
MODLILE) -
S
RS
=T
L]
=
o
H&
101[102]+05] [104 505 108 = __
107[108f108] [110]314f112 =
11a{11a115| [118]117}1+8 TV H.S.
13

AECO42A
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TROUBLE DIAGNOSIS FOR DTC P0115

>

N

A

fra
No.1
J

N/

injector -

Engine coolant
temperature sensor

harness connector SEF1048

Engine Coolant Temperature Sensor (ECTS)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

A€ QO

[

CHECK POWER SUPPLY.

1. Tumn ignition switch “OFF”.

2. Disconnect engine cooclant temperature
sensor harmess connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @
and ground with CONSULT or tester.
Voltage:

Approximately 5V

NG

OK

E v

_| Repair harmess or connec-
| tors.

Glz
D
= SEF5315R
B]
DISCGNNECT
112)
i
= SEF516R

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.

If OK, check harness for short.

NG

OK

h 4

.| Check the following.

® Harness for open or
short between ECM and
engine coolant tempera-
ture sensor

It NG, repair harness or

connectors.

CHECK COMPONENT

{Engine coclant temperature sensor),
Refer to “COMPONENT INSPECTION"
on next page.

NG

OK

Y

Disconnect and reconnect harness con-
nectors in the circuits. Then retest.

Trouble is not fixed.

h 4

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

Y

INSPECTION END

EC-116

Replace engine coolant

| ternperature sensor.




TROUBLE DIAGNOSIS FOR DTC P0115

Engine Coolant Temperature Sensor (ECTS)

. (Cont'd) &l
COMPONENT INSPECTION
Engine coolant temperature sensor [
Check resistance as shown in the figure.
(Reference data) B
Temperature °C (°F) Resistance kf}
20 (68) 21-29 e
SEF152P 50 (122) 0.68 - 1.00
” 90 (194) 0.236 - 0.260
10+
g: If NG, replace engine coolant temperature sensor. _
a 4 Acceptable 5
PR
£ 1o}
& 04r
0.2¢
0 552930 &0 80 10 BT
20 0 20 40 60 80 100 v
(-4} (32) (68)(104) (111(}) (176) 212)
Temperature °CG {°F) SEFO12P
&T
T7
Pl
FiE,
(=5
Fs
H4
£
(D
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TROUBLE DIAGNOSIS FOR DTC P0120

f
,,g

A

. 9
\-"“\

— 2
—

.

GRS ) oz

:\LJ/ asul
A (

(=D A,
. P

Throttle body

) “@@'\

N o
Throttle position. >
sensor harness
connector

SEF1068

Throttle Position Sensor

COMPONENT DESCRIPTION

The throttle position sensor responds to the accelerator pedal
movement. This sensor is a kind of potentiometer which transforms
the throttle position into output voltage, and emits the voltage sig-
nal to the ECM. In addition, the sensor detects the opening and
closing speed of the throttle valve and feeds the voltage signal to

the ECM.

Idle position of the throttle valve is determined by the ECM receiv-
ing the signal from the throttle position sensor. This controls engine
operation such as fuel cut. The throttle pasition sensor unit contains
a built-in “Wide open and closed throttle position switch”.

Supply voltage: 5V
{Applied batween terminal
Ne. 1 and 3)

Output voltage between
terminal No. 2 and 3)

e

=
. m
Wide open =
throttle ©
position o
roél switch ZO
s Closed E 4.0
= throttle E
] 5 { =
NE s } pasition 2
6 J switch £
! £ 50 ~
5 "B Throttie o /
2 »position o
sensor g
L s |
R 45
5
o]

90 135

Throttle valve opening angle {deg)

SEF1055

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vohtage)
NO.
|Ignition switch “ON”I
I_ 03-07V
Accelerator pedal released
23 W Throttle position sensor
Pgnition switch “ON"
Approximately 4V
Accelerator pedal fully depressed
49 P Sensors’ power supply }Ignition swilch “ON"| Approximately 5V
[Engine is runningﬂ {(Warm-up condition)
50 B/G Sensors’ ground |_ 0.001 - 0.02v
Idle speed
EC-118



TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE G

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION A
° iti iteh: Throttle valve fully closed 0.3-0.7V
THRTL POS SEN Igmhpn switch: ON Y
(Engine stopped) Throttle valve fully opened Approx. 4.0V =
™ iti itch: Throttle valve fully closed 0.0%
ABSOL THE/S Igmtl'on switch: ON Yy C
{Engine stopped) Throttle valve fully opened Approx. 84% Lo

ON BOARD DIAGNOSIS LOGIC

Diagnostic Check ltems
Trouble Malfunction is detected when ... .
{Pcssible Cause)

Code No. -
PO120 ® An excessively low or high voltage from the sensor is | ® Harness or connectors FE
0403 sent o ECM.* {The sensor circuit is open or shorted.)

® Voltage sent to ECM is not practical when compared | ® Throtile position sensor L
with mass air flow sensor and camshaft position sen- :
50t sighals.

*: When this malfunction is detected, the ECM enters fail-safe mode and the MIL lights up. (Refer to EC-78.) MT
Engine operating condition in fail-safe mode 7
fﬁ
Throttle position will be determined based on the injected fuel amount and the
engine speed.
Therefore, acceleration will be poor. 7
Condition Driving condition
When engine is idling Normal PD
When accelerating Poor acceleration
B
RA
BR
8T
BT
(4
EL
DX

EC-119 259



260

TROUBLE DIAGNOSIS FOR DTC P0120

7 MONITOR

THRTL POS SEN
ABSOL TH-P/S

2 NO FAIL ]

0.48V
0.0%

RECORD |

u

SEFQ24P

THRTL POS SEN
x0.1V  +03'54 15:

15:38
G

NG data
00°00

13 26 3 51 ©

THRTL POS SEN

CK data

0000
+03754
a8 5]

38 XBV
1328

» l‘

ABSOL THeP/S oo™
15:38 Yo

00
+03°54 1
25 50 og

ABSOL THePIS
:38 %

% 3 750

| J

»

THRTL ABSOL
TH/

THRTL ABSOL
0S TH/PO

. PO .
1538 SEN  SEN 1588 SEN SEN
V) W) (%)
0036 2.14 39.9 00'46 288 574
00"37 220 413 00°47 3.00 605
00"38 226 427 00"48 3.12 633
00"39 232 444 00'49 3.24  €6.1
00"41 226 427 00'60 3.34 689
00°42 220 413 00"51  3.46 71.4
00"43 258 504 00'52 356 742
0044 266 525 00"53 3.68 77.0
00"45 276 549 00"54 380 798
SEF021P
. €
ECM |O|CONNECTOH|

43 (ground)

L
® ©

SEF022P

Throttle Position Sensor (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the throttle
position sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

B 3

Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 7 seconds.
3) Turn ignition switch "ON".
4) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
TOR” mode with CONSULT.
5) Select “THRTL POS SEN” and “ABSOL TH-P/S” in
“DATA MONITOR” mode with CONSULT.
6) Press RECORD on CONSULT SCREEN at the same
time accelerator pedal is depressed.
7} Print out the recorded data and check the following:
e The voltage when accelerator pedal fully released is
0.3-0.7V.
e The voltage rise is linear in response to accelerator
pedal depression.
e The voltage when accelerator pedal fully depressed
is approximately 4V.
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 7 seconds.
3} Turn ignition switch "ON".
4) Check the voltage between ECM terminal @ and @3
{(ground) and check the following:
e The voltage when accelerator pedal fully released is
0.3-0.7V.
e The voltage rise is linear in response to accelerator
peda! depression.
e The voltage when accelerator pedal fully depressed
is approximately 4V.
EC-120
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Throttle Position Sensor (Cont’d)

EC-TPS-01

THROTTLE
POSITION
SENSOR
w mmmm : Detectable line for DTG 5
| 3 |I > fi | 3 —  Non-detectable line for DTC
B/G W P qu
i
Plahil B —
[ o=
| =~ -
1 ) oo
! t HE
t !
t 1
i 1
i ! + I
1 1 - RS
1 1
| ! I I )
1 1 ,
i 1 P P P [
1 1
| : Il [}l izl ﬁﬁIJOINT
i A ) M CONNECTOR-1 Ny
| i &T
1 + 1 I 5%
] 1
I ) I 25 I 1 I
I 1 I—.—l I—T—I
| ! P T|:
1 1 B I
] t
i ‘
1 1
i I ~
i 1 B
I, - ~a
l/
~ 1 p
i
®
B/G W P [FA
[ED] [Fe]l
GND-A TVO1 AVCC ggﬂ%gg?s _
Di =)
MODULE) B B BR
o
&l
Refer to last page (Foldout page). T
e
By
=] )
- o M112 ﬁﬁ@
. 144

juiry
o
[ %)
z

o

101|102]103) J104{105{106 3839 J40]4

42143

107]108]109] J110]111]112

113114 115] (1161117118 B0

Eﬁﬁ
=&
B
EO‘!
Bl B
EaE
HoB
B e
Bl
2]=]8]
fil
I

[T
Lf_D/’:;\‘s

AECO43A
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TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

ADJUST THROTTLE POSITION SEN-
SOR.
Perform BASIC INSPECTION, EC-72.

1

J\ v EThrottle position/ ="~
% sensor harness )
conneclor SEF1085
E DISCONNECT ™
A€ 3
=
1]2[3)
B N
SEF107S
%ﬁ DISCONNECT
A€ ®
’ﬂ
SEF108S)

m DISCONNECT & DISCONNECT
A€ [AE€

[_Ecu ﬁCONNECTOH”

23

OK
v
CHECK SHIELD CIRCUIT. NG.; Repair harness or connec-
1. Turn ignition switch “OFF”. tors.
2. Leosen and retighten engine ground
SCrews.
3. Remove joint connector-1.
4. Check the following.
® Continuity between joint connector-1
terminal and ground
® Joint connector-1
{Refer to “HARNESS LAYOUT” in EL
section.}
Continuity should exist.
It OK, check harness for short. Then
reconnect joint connector-1.
OK
h 4
CHECK POWER SUPPLY. NGL Check the following.
1. Disconnect throttle position sensor har- “| ® Joint connactor-1
ness cohnector. ® Harness for open or
2. Turn ignition switch "ON". short between throtile
3. Check voltage between terminal @ position sensor and
and ground with CONSULT or tester. ECM
Voltage: Approximately 5V If NG, repair harness or
connectors.
OK
E’ ¥
CHECK GROUND CIRCUIT. NG.; Repair hamess or connec-
1. Turn ignition switch “"OFF". tors.
2. Check harness continuity between ter-
minal and engine ground.
Continuity should exist.
If OK, check harness for short.
OK
¥
CHECK INPUT SIGNAL CIRCUIT. NG> Repair harness or connec-
1. Discannect ECM harness connector. tors.
2. Check harness continuity between ECM
terminal and terminal .
Continuity should exist.
If OK, check harness for short.
OK
¥
NG

CHECK COMPONENT

{Throttle position sensor}.

Refer toc “COMPONENT INSPECTION”
on next page.

Y

Replace throllle position
sensor. To adjust it, per-
form BASIC INSPECTION,
EC-72.

SEF566P

$OK

{Go to next page.)

EC-122




TROUBLE DIAGNOSIS FOR DTC P0120

Throttle Position Sensor (Cont’d)

®
l

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

J Trouble is not fixed.
y

Check ECM pin terminals for damage and
check the connection of ECM harmess
connector, Reconnect ECM harmess con-
neclor and retest.

4

INSPECTION END

DESCHNECT o Throttle body
&0 P

"X Throttle position -

- —
sensor harness =

SEF1098

COMPONENT INSPECTION
Throttle position sensor

Turn ignition switch “OFF”.

PO

throttle valve manually.

Start engine and warm it up sufficiently.

Disconnect throtile position sensor harness connector.
Check resistance between terminals (2) and (3 while opening

Throttle valve conditions

Resistance at 25°C {77°F)

Completely closed

Approximately ¢.5 kil

Partially open

0.5- 4.0k

Completely open

Approximately 4.0 k{2

If NG, replace throttle position sensor.

To adjust throttle position
INSPECTION”, EC-72.

EC-123

sensor,

perform

“BASIC

Eid

(RE

FE

E
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TROUBLE DIAGNOSIS FOR DTC P0125

Terrninal
Sensor
.
Gasket/
SEFR94K|

20F

18:

er
a 4T Acceplable
-
g °f
g 1.0}
% osf
W
2 0.4t

0.2F

0.1 R L N L N "

20 0 20 40 60 80 100
{-4) {32} {68)(104) (148) {176)(212)
T °C {°F
emperature °C {°F} SEF012P

ON BOARD DIAGNOSIS LOGIC

Engine Coolant Temperature (ECT) Sensor

COMPONENT DESCRIPTION

The engine coolant temperature sensor is used to detect the
engine coolant temperature. The sensor modifies a voltage signal
from the ECM. The modified signal returns to the ECM as the
engine coolant temperature input. The sensor uses a thermistor
which is sensitive to the change in temperature. The electrical
resistance of the thermistor decreases as temperature increases.

{Reference data)

Epein:e::;zlrint Voltage® Resistance
°C (°F) M) (k)
-10{(14) 4.4 7.0-11.4
20 (68) 35 2.1-2.9
50 (122) 2.2 0.68 - 1.00
90 (194) 0.9 0.236 - 0.260

*. These data are reference values and measured betweepn ECM terminal @
(Engine coolant temperature sensor) and ECM terminal @3) (ECCS ground).

Diagnostic

Trouhle Malfunction is detected when ... Ch?Ck ftems
{Possible Cause)
Code No.
P0125 ® Rationally incorrect voltage from the sensor is sent to | ® Harness or connectors
0908 ECM, even when some time has passed after starting {High resistance in the circuit)

the engine.

loop fuel control.

® Engine coolant temperature is insufficient for closed

® Engine coolant temperature sensor
® Thermostat

EC-124



TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor

(Cont'd) Gl
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the engine &
coolant temperature sensor circuit. During this check, a 1st trip
DTC might not be confirmed.
Note: If both DTC P0115 (0103) and P0125 (0908) are displayed, El
first perform TROUBLE DIAGNOSIS FOR DTC P0O115.
(See EC-113.)
1} Turn ignition switch “ON’".
| RECORD do B) 2} Select “GCOOLAN TEMP/S" in “DATAMONITOR” mode
- with CONSULT.

3 MONITOR Y& NO FAIL
COOLAN TEMP/S 30°C

3) Start engine and run it at idle speed.

e 4) Check that the engine coolant temperature rises to
CALG LOAD 22;’(/% 20°C (68°F) or more within 13 minutes. (Be careful not
SOSLANT TEMP 3003{, to overheat engine.) FE
ERGINE SPD 1000RE1 ————OR
VEHICLE SPD 050’“6’3 Gﬂ;gp 1) Turn ignition switch “ON". N
R AINCE 26°C 2) Select “MODE 1” with GST. G,
MAR STTLE POS 0.0gmigee 3) Start engine and run it at idle speed.
025 LOCATION 4) Check that the engine coolant temperature rises to
Oz5 B1.ST 0oy 20°C (68°F) or more within 13 minutes. (Be careful not [T
028 B1,52 0.080V to overheat engine.)
SEFDO3P
voy 1) Turn ignition switch “ON”. &7
o @H » C f(ﬁ_H < 2) Probe voltage meter between ECM terminal &) and
ground.
r et =Y ey 3) Start engine and run it at idle speed. TE
|___ECM __ |0} GONNECTCR | EE}J 4) Check that voltage of engine coolant temperature
57

changes to less than 3.5 (V) within 13 minutes. (Be

careful not to overheat engine.) BB
f\ﬁ\

b @

0
il
Jen

SEF0D4P

£

M

Bl

i
=1

=0
@2
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
(Cont’d)

EC-ECTS-01

W : Dctectable line for DTC
— : Non-detectable line for DTC

ENGINE COOLANT

_@_ TEMPERATURE
SENSOR

R =

B/G LG/H

&

T

B/G LG/

[Eal {57]

- ECM (ECCS

GND-A W CONTROL
MODULE)

52
Gy

1011102103 [104[105

107]108]108] |110[111
F13pa15] |116117

AECO42A
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TROUBLE DIAGNOSIS FOR DTC P0125

No.1 injector

J\ /’

\ temperature sensor

\ (7
A Engine coolant -/ & ‘.

i

!

, i
P

N

I
‘e,
iy
L,

b

U

harness connector SEF1048)
& DISCONNCGT
a»
’
P O
GY 1
SEF645R

Engine Coolant Temperature (ECT) Sensor

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

(8]

E DISCONNECT
VK 3
12

[Q]

!

SEF846R

v
CHECK POWER SUPPLY. NG_ Repair harness or connec-
1. Turn ignition switch “CFF". tors.
2. Disconnect engine coolant temperature
sensar harmess connectar.
3. Turn ignition switch “ON".
4. Check voltage between terminal @
and ground with CONSULT or tester.
VoHage:
Approximately 5V
OK
E A4
CHECK GROUND CIRCUIT. NG | Gheck the following.
1. Turn ignition switch “OFF". ® Harness for open or
2. Check harmess continuity between ter- shor between ECM and
minal @ and engine ground. engine cootant tempera-
Continuity should exist. ture sensor
If OK, check harness for short. i NG, repair harness or
connectors.
oK
h 4
CHECK COMPONENT NG | Replace engine coolant
(Engine coolant temperature sensor). temperature sensor.
Refer to “COMPONENT INSPECTION™
on next page.
OK
Y
NG

CHECK THERMOSTAT OPERATION.
When the engine is cold [lower than 70°C
(158°F)] condition, grasp lower radiator
hose and confirm the engine coolant does
not flow.

OK

¥

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

h 4

Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest,

Y

INSPECTION END

EC-127

CHECK COMPONENT
{Thermostat).

Refer to LC section.

If NG, replace it.

FE

e
=

BT

Al

R

B
=] ity

EL

(8
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TROUBLE DIAGNOSIS FOR DTC P0125

Engine Coolant Temperature (ECT) Sensor
N (Cont’d)

COMPONENT INSPECTION

Engine coolant temperature sensor
Check resistance as shown in the figure.

(Reference data)
Temperature °C (°F) Resistance k(1
20 (68) 2.1-29
SEF152P| 50 (122) .68 - 1.0
” 90 (194) 0.236 - 0.260
10}
g' If NG, replace engine coolant temperature sensor.
g ar Acceptable
|
5 o8f
& 04r
02
0.1l 2 L L
40 60 100

2070 20 )
{-4) (32} (68) (104) [140)(176}(212)
Temperature “C {"F}

SEFQ12P|
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TROUBLE DIAGNOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S) &

COMPONENT DESCRIPTION

The front HO2S is placed into the exhaust manifold. It detects the il
amount of oxygen in the exhaust gas compared to the outside air.

The sensor has a closed-end tube made of ceramic zirconia. The
zirconia generates voltage from approximately 1V in richer condi- E¥
tions to OV in leaner conditions. The sensor signal is sent to the
ECM. The ECM adjusts the injection pulse duration to achieve the
Zirconia tupe ideal air-fuel ratio. The ideal air-fuel ratio occurs near the radical G
change from 1V to OV.

Louver
Holder

Heater pad

e
Nz

SEF463R
=
= 1 a
> BE
Lol
g
"g’ Al
= bl
=
=
S
a H o
Rich =~—— Ideal ratic ——= Lean 1
Mixture ratio
SEF2880
ECM TERMINALS AND REFERENCE VALUE AT
Specification data are reference values and are measured between each terminal and (ECCS ground).
TER- TF
WIRE DATA
Mrilr\(leL COLOH ITEM CONDITION (DG voltage)
) -
T
{Engine is running. |
W Front heated oxygen sen- 0 - Approximately 1.0V
46 sor After warming up sufficiently and engine speed | (periodically change) =
is 2,000 rpm. i
CONSULT REFERENCE VALUE IN DATA MONITOR MODE B
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION -
e
FR O2 SENSOR 0 - 0.3V & Approx. 0.6 - 1.0V i

s . LEAN < RICH

. . Maintaining engine speed at 2,000
® Engine; After warming u i a9
FR 02 MNTR 9 g up pm Changes more than 5 times )

during 10 seconds.

ON BOARD DIAGNQSIS LOGIC

Dlaggzs;;c;:uble Malfunction is detected when ... (ngs‘?g:a IE?;:JSSG) BY
PO130 ® An excessively high voltage from the sensor is sent to ECM. ; ® Harness or connectors
0303 ® The voltage from the sensor is constantly approx. 0.3V. {The sensor circuit is open or shorted.) e
® The maximum and minimum voltages from the sensor do not | ® Front heatea oxygen sensor
reach the specified voltages. ® Fuel pressure
® The sensor does not respond between rich and lean within ® |njectors =
the specified time. ® |ntake air leaks

e

Hsip

EC-129 269
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TROUBLE DIAGNQOSIS FOR DTC P0130

Front Heated Oxygen Sensor (Front HO2S)

(Cont’d)
% MONTOR ¢ NoFaL [ OVERALL FUNCTION CHECK
ms"i'lifgf_(ggm ?93%7\;"”‘ Use this procedure to check the overall function of the front heated
COOLAN TEMP/S 844G oxygen sensor circuit. During this check, a 1st trip DTC might not
FR 02 SENSOR 0.37V be confirmed. ) , o
FR 02 MNTR LEAN 1) Start engine and warm it up sufficiently.
INJ PULSE 2 6msec 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
AF ALPHA 101% TOR" mode with CONSULT, and select “FR Q02 SEN-
I} SOR” and “FR O2 MNTR".
| RECORD | 3) Hold engine speed at 2,000 rpm under no load during
SEF405T the following steps.

4) Touch “RECORD"” on CONSULT screen.

5) Check the following.

e “FR 02 MNTR” in “DATA MONITOR” mode changes
from “RICH"” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle | 1121314151

FR 02 MNTR R-L-R-L-R-L-R-L-R-L-R

R = “FR 02 MNTR”, “RICH”

L = “FR O2 MNTR”, “LEAN”

e “FR 02 SENSOR” voitage goes above 0.6V at least
once.

e “FR O2 SENSOR” voltage goes below 0.3V at least
once.

h 3 L -
CMPS FR o _
17:51 *RPM Q2 e MaX'mU"j » i 3 * Maximum voltage
833%5);} ( f N Y A P Y should be over 0.6V
09"13 2050 0.19 AL L B at least one time.
09"11 2050 0.18 e S '
09"09 2050 0.18 © 23 o oot .
" 9 ! . . o « Minimum voltage
gg--gg ggg; glg 5 i ,*l ". ! ].‘ ! 'ul ooy :‘ should be below 0.3V
09'03 5050 0.03 2 i ; Vo | :' O at least one time.
09"01 2012 0.43 O K A
GRAPH E:. E Minimum
e SEF217T
CONNECT OR
Gy 'ﬁ'. 1) Start engine and warm it up sufficiently.
HS. 3, &/ 2} Set voltmetegarobes between ECM terminal @8 (sensor
2\s“""u signal) and (engine ground).
“ = OFCDNNECTDE” -" =5 3) Check the following with engine speed held at 2,000
N rpm constant under no lcad.
F'—"]D ® ¢ Malfunction indicator lamp goes on more than 5 times
within 10 seconds in Diagnostic Test Mode Il (FRONT
HEATED OXYGEN SENSOR MONITOR).
® The maximum voliage is over 0.6V at least one time.
’{J ' cfS\H e The minimum voltage is below 0.3V at least one time.
SEF085P
EC-130



TROUBLE DIAGNOSIS FOR DTC P0130
Front Heated Oxygen Sensor (Front HO2S)

(Cont’d) al
_ El
IGNITION SWITCH
ONor START e  Detectable ling for DTC
——— Non-detectable line for DTC L@

Refer to "EL-FOWER".

] -
BAW
| FE
B
3 N
I FRONT GL
HEATED
OXYGEN
SENSOR -
it [

JOINT
’ CONNECTOR-1

S Wittt 2
= e ———— =
\l___...__.______.._._.
Pl
e
L——~d

Er
By
By

i — @ =
-

O2HF 0z8F  @ND-c |ECM(ECCS
CONTROL
MODULE)
R
Refer to last page (Foldout page).
— B
o
JLE=
10t{102[103] |1oa]i05 106 38
1o7[108{109] [110]111]112 42 3L
113[114]115] [116]117) 118 <
15

AEGC304A
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TROUBLE DIAGNOSIS FOR DTC P0130

{Engine grou

RS
T
Ne.1 injector
./

o

i
SEF089S
[,
Front heated oxygen
sensor harness connector
r
2 > - AEC134A
DISCONNECT & DISCONNECT
I T 71 e
I ECM <] CONNECTOR|| \Llels/
45
- .h]
@%) SEF377R

Front Heated Oxygen Sensor (Front HO2S)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK SHIELD CIRCUIT.
1. Turn ignition switch “OFF".
2. Loosen and retighten engine ground
SCrews.
3. Remove joint connector-1.
4. Check the following.
* Continuity between joint connector-1
terminal and ground
® Joint connector-1
(Refer to “HARNESS LAYOUT" in EL
section.)
Continuity should exist.
If OK, check harness for short. Then
reconnect jeint connector-1.

NG Repair harness or connec-

QK

h 4

tors.

CHECK INPUT SIGNAL CIRCUIT,

1. Disconnect front heated oxygen sensor
harness connector and ECM hamess
connector.

2. Check harness continuity between ECM
terminal and terminal @
Continuity chould ayist,

3. Check harmness continuity between ECM
terminal {or terminal @) and
ground.

Continuity should not exist.
If OK, check harness for short.

272

NG Repair harness or connec-

tors.

¥ OK

®

{Go to next page.)

EC-132



TROUBLE DIAGNOSIS FOR DTC P0130

M ACTIVETEST D

SELF-LEARN 100%
CONTROL

=== MONITOR == ===
CMPS-RPM (REF)  812rpm
COOLAN TEMP/S  93°C

FR 02 SENSOR 0.81v

AF ALFHA 102%
L]

L
CLEAR

|

AECH47

Front Heated Oxygen Sensor (Front HO2S)
(Cont’d)

®

l

CLEAR THE SELF-LEARNING DATA
1. Start engine and warm it up sufficiently.

®

2. Select "SELF-LEARNING
CONT” in “ACTIVE TEST"
mode with CONSULT.

3. Clear the self-learning control
coefficient by touching
“CLEAR".

4. Run engine for at least 10 min-

utes at idle speed.

Is the 1st trip DTC P0O171 or
P0172 detected? Is it difficult
to start engine?

Yes

OR

2. Turn ignition switch “OFF” and

walit at least 7 seconds.

3. Disconnect mass air flow sensor

harness connector, and restart
and run engine for at least 3
seconds at idle speed.

4. Stop engine and reconnect

mass air flow sensor harness
connector.

5. Make sure 1st trip DTC No.

0102 is displayed in Diagnostic
Test Mode L.

6. Erase the diagnostic test mode

I {Self-diagnostic results)
memary. Make sure diagnostic
trouble code No. 0505 is dis-
played in Diagnostic Test Mode
I

7. Run engine for at least 10 min-

utes at idle speed.

is the 1st trip DTC 0114 or
0115 detected? Is it difficult to
start engine?

No
¥

Disconnect and reconnect harness con-
nectors in the circuit. Then retaest.

Trouble is not fixed.
v

Go to “TROUBLE DIAG-
NOSIS FOR DTC P0171,
PO172”, EC-148, 153.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

NG

OK

v

INSPECTICN END

EC-133

Replace front heated oxy-
gen Sensor.

@

=

=
&
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TROUBLE DIAGNOSIS FOR DTC P0130

Closed Loop Control
e The closed loop control has one trip detection logic.

Diagriostic Check ltems
Trouble Malfunction is detected when ... (Possible Cause)
Code No.
P0O130 @& The closed loop control function does not operate ® The front heated oxygen sensor circuit is open or
0307 even when vehicle is driving in the specified condition. shorted.
® Front heated oxygen sensor
® Front heated oxygen sensor heater
A OVERALL FUNCTION CHECK
Use this procedure to check the overall function of the closed loop
CMPS-RPM(REF) ~ 2137rpm control. During this check, a 1st trip DTC might not be confirmed.
MAS AIR/FL SE 1.96V 1) Start engine and warm it up sufficiently.
COOLAN TEMP/S 84°C 2) Select “MANU TRIG” and “HI SPEED” in “DATA MONI-
FR 02 SENSOR 0.37v TOR” mode with CONSULT, and select “FR 02 SEN-
FR O2 MNTR LEAN SOR" and “FR 02 MNTR".
INJ PULSE 2.6msec 3) Hold engine speed at 2,000 rpm under no load during
| the following steps.
RECORD 4) Touch “RECORD” on CONSULT screen.
SEF084P 5) Check the following.

s “FR 02 MNTR” in “DATA MCNITOR" mode changes
from “RICH” to “LEAN" to “RICH” 5 times in 10 sec-
onds.

5 times (cycles) are counted as shown below:
cycle 1112131415
FR O2 MNTR R-L-R-L-R-L-R-L-R-L-R
R = “FR O2 MNTR", "RICH"
L =“FR O2 MNTR”, “LEAN"
CR
1) Start engine and warm it up suificiently.
2) Check that malfunction indicator lamp goes on more

than 5 times in 10 seconds while keeping at 2,000 rpm
in Diagnostic Test Mode || (FRONT HEATED OXYGEN
SENSOR MONITOR).

DIAGNOSTIC PROCEDURE

Refer to TROUBLE DIAGNOSIS FOR DTC P0130, EC-129.
Refer to TROUBLE DIAGNOSIS FOR DTC P0135, EC-135.

EC-134



TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater @)
SYSTEM DESCRIPTION
- bild
Camghaft position sensor Engine speed R
ECM Front
- Engine coolant temperature (ECCS ,| heated oxy- | E[
Engine coolant temperature sensor o] contror qon senoor
) module) heater
Amount of intake air

Mass air low sensor

h 4
—
i
&

The ECM performs ON/OFF control of the front
heated oxygen sensor heater corresponding to the Engine speed {rpm) | Engine condition
engine conditions.

Front heated oxygen
sensor heater

Above 3,000 — OFF

[E
Heavy load after OFF
Below 3,000 warm-up
Except above ON G,
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground). L)
TER-
WIRE DATA &
MINAL COLOR ITEM CONDITION (DC voltage) AT
NO.
Engine is running. com
r 4[ Approximately OV 1
a2 W Front heated oxygen sen- Engine speed is below 3,000 rpm.
sor healer | Engine s running. | BATTERY VOLTAGE EE
|— Engine speed is above 3,000 rpm. (11 - 14V)
i
CONSULT REFERENCE VALUE IN DATA MONITOR MODE A
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION (R
® Engine speed: Idle ON
FR 02 HEATER
® [Cngine speed: Above 3,000 rpm OFF BR
ON BOARD DIAGNOSIS LOGIC
ST
Diagnostic Trouble L Check ltems
f
Code No. Malfunction is detected when (Possible Cause)
PC135 ® The current amperage in the front heated oxygen ® Harness or connectors BS
0901 sensor heater circuit is out of the normal range. (The front heated oxygen sensor heater circuit is
(An improper voltage drop signal is sent to ECM open or shorted.} .
through the front heated oxygen sensor heater.) ® Front heated oxygen sensor heater BT
EL

EC-135 275
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TROUBLE DIAGNOSIS FOR DTC P0135

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
¥t MONITOR vt NO FAIL [] PROCEDURE
CMPSsRPM(REF) 800rpm 1) Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 6 seconds at idle
speed.
OR
@) 1) S;aerédengine and run it for at least 6 seconds at idle
[ RECORD 2) Turn ignition switch “OFF” and wait at least 7 seconds.
SEF71T 3) Start engine and run it for at least 6 seconds at idle
speed.
4) Select “MODE 3” with GST.
OR
fvay 1) Start engine and run it for at least 6 seconds at idle
e speed.
2} Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".
3) Perform “Diagnostic Test Mode 1" (Seif-diagnostic
results) with ECM.
¢ When using GST, “DIAGNOSTIC TROUBLE CODE CON-

FIRMATION PROCEDURE" should be performed twice as
much as when using CONSULT or ECM {Diagnostic Test
Mode Il) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM {Diagnostic Test Mode I} is recommended.

EC-136



TROUBLE DIAGNOSIS FOR DTC P0135
Front Heated Oxygen Sensor Heater (Cont’d)

&l
il
IGNITION SWITGH _ ER
ON or START . : Detectable line for DTC h
muen © Non-deteciable line for DTC
Refer to “EL-POWER’.
LG
15A )
Biw -
BAN FE
=1
FRONT
HEATED L
OXYGEN G
SENSOR
V62
N ] o
W W
. i
<fe
I | i
| I '“\T
i | ——
1 |
|
e
! ! IF
I 1 B
| 1
o z] [
' L JOINT .
= ) CONNECTOR-1 P
| | Wi
[
.
A
L
B
w W B | =2
Fel Gl (= ®
O2HF  02SF  GND-C |ECM(ECCS
CONTROL I -
MODULE) BR
B B
-+ =
or
Refer to last page (Foldout page). -
e
-
aGY BT
I 1 i
B,
101[102{103] [104]105]106 3
1o7)108l108| [110)111j112 29
t13[114]115} [116]177]118 3 =
(DX

AEC305A
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TROUBLE DIAGNOSIS FOR DTC P0135

[
Front heated oxygen
sensor harness connector

>

/

AEG134A

Front Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY.

1. Disconnect front heated oxygen sensor
harness connector.

2. Turn ignition switch “ON".

3. Check voltage between terminat @ and
ground.
Voltage: Battery voltage

NG

Check the following.

® 15A fuse

® Harness for open or short
between front heated
oxygen sensor and fuse

If NG, repair harness or

connectors.

-
(112]s

MSGONNEGT
A€

KD Cn

-

AEC743

-

. DISCONHECT

|Of CONNECTOR ||

[ Ecm

mscmmec‘r

123

42

Q]

SEF1115

g
TS

DISCONNECT

(&)

SEF5860Q

3 lOK

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check hamess continuity between termi-
nal @ and ECM terminal .
Continuity should exist.

If OK, check haress for short.

NG

¢OK

Repair harness or connec-
tors.

CHECK COMPONENT
{Front heated cxygen sensor heater).
Refer to "COMPONENT INSPECTION”

NG

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit, and retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTICN END

COMPONENT INSPECTION

Replace front heated oxy-
gen sensor.

Front heated oxygen sensor heater

Check resistance between terminals 3} and (¥).
Resistance: 2.3 - 4.3() at 25°C (77°F)

Check continuity between terminals (2) and (1), & and 2.
Continuity shouid not exist.

If NG, replace the front heated oxygen sensor.

CAUTION:

Discard any heated oxygen sensor which has been dropped
from a height of more than 0.5 m (19.7 in) onto a hard surface

such as a concrete floor; use a new one.

EC-138




TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S) &l

H g Holder COMPONENT DESCRIPTION ,

e / The rear heated oxygen sensor (Rear HO2S), after three way [
3 catalyst, monitors the oxygen level in the exhaust gas.

Even if switching characteristics of the front heated oxygen sensor
are shifted, the air fuel ratio is controlled to stoichiometric, by the [kl
signal from the rear heated oxygen sensor.

This sensor is made of ceramic zirconia. The zirconia generates
voltage from approximately 1V in richer conditions to 0V in leaner LG
conditions.

Under normal conditions the rear heated oxygen sensor is not used ﬂ

S A Z
E\} .\\\I\-\:::\\“ ,‘/‘/\'{{/{\(‘r\"\‘\\\, .

Zirconia tube

SEF227R

for engine control operation.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

i
[

TER-
WIRE DATA =
MINAL COLOR ITEM CONDITION (DG voltage) &L
NO.
[Engine is runningj WIT
Rear heated oxygen sen- . i
52 w sor L After warming up sufficiently and engine speed | O - Approximately 1.0V
is 2,000 rpm.
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. +E
MONITOR ITEM CONDITION SPECIFICATION
RR 02 SENSOR intaini i 0 - 0.3V ¢» Approx. 0.6 - 1.0V .
® Engine: After warming up Maintaining engine speed at 2,000 EH
RR 02 MNTR rpm LEAN « RICH
ON BOARD DIAGNOSIS LOGIC B

The rear heated oxygen sensor has a much longer switching time between rich and lean than the front heated
oxygen sensor, The oxygen storage capacity of the three way catalyst causes the longer switching time. To
judge the malfunctions of rear heated oxygen sensor, ECM monitors the sensor's voltage value and the [F&
switching response during the various driving condition such as fuel-cut.

D'aggzzt"ecgg‘?“b'e Malfunction is detected when .. (Pgsh;g:; 'g’;sse) Bl
P0136 ® An excessively high voltage from the sensor is sent to ECM. | ® Harness or connectors
Q707 ¢ The maximum and minimum voltages from the sensor are not (The sensor circuit is open or shorted.) ST
reached to the specified voltages. ® Rear heated oxygen sensor
® |t takes more time for the sensor to respond between rich and | ® Fuel pressure
lean than the specified time. ® Injectors S
® |ntake air leaks

(878

EC-139 279



280

TROUBLE DIAGNOSIS FOR DTC P0136

BaciveTESTE [

FUEL INJECTION
MONITOR

CMPSRPM (POS)
AR O2 SENSOR

25%

725rpm
0.94V

M _up_ ][ DWN J[Qd|

SEFB15T)

CONNECT
€ R

ECM

IO[ CONNECTOR|[

52

43

SEF2188

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the rear heated
oxygen sensor circuit. During this check, a 1st trip DTC might not
be confirmed.

®

1)
2)

3)

Start engine and warm it up sufficiently.
Select “FUEL INJECTION” in “ACTIVE TEST” mode,
and select “RR 02 SENSQOR"” as the monitor item with
CONSULT.
Check “RR 02 SENSOR" at idle speed when adjusting
“FUEL INJECTION” to +25%.
“RR 02 SENSOR” should be above 0.48V at least
once when the “FUEL INJECTION” is +25%.
“RR 02 SENSOR” should be below 0.43V at least
once when the “FUEL INJECTION” is —25%.

OR

1)

3)

4)

Start engine and warm it up sufficiently.

Set voltmeter probes between ECM terminals & (sen-
sor signal) and @ (engine ground).

Check the voitage when racing up to 4,000 rpm under
no load at ieast 10 times.

{depress and release accelerator pedal as soon as pos-
sible)

The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

If the voltage can be confirmed in step 3, step 4 is
not necessary.

Keep vehicle at idling for 10 minutes, then check the
voltage. Or check the voltage when coasting from
80 km/h (50 MPH]) in 3rd gear position.
The voltage should be above 0.48V and below 0.43V
at least once during this procedure.

-01"43
+04"65

RR 02 SENSOR

x0.01V

09:22

The voltage should be above

0.48V at least one time

The voltage should be below
0.43V at least one time.
SFF2195

EC-140



TROUBLE DIAGNOSIS FOR DTC P0136

Rear Heated Oxygen Sensor (Rear HO2S)
(Cont’d)

IGNITION SWITCH ER' R ROZ-O 1 Méﬂ—ﬁ

ON or START

Aefer to
154 *EL-POWER".

m : Detectable line for DTG
———  Non-gdetectable fine for DTC EM

El:}-é-ﬂ:l-g e/ O
&

REAR HEATED
OXYGEN SENSCR
FE
ILL) L2y L))
G/R B GY
€L
[T
G/R B GY -
------- ------ e A
e R
R W B
i \fi TF
I g 1
] 1
1 1
: : FD
| W= = - 1
< 10
g | A,
[ [4]
I | CONNECTOR-1
& - I
RA&
B [=3
R W 5 BR
115 52l .ﬁ
02HR o2sR | ECM (ECCS u
CONTROL B B
MODULE) e - sT
Refer to last page (Foldout page).
N@®  AD@ B
M51
32/ &y 34/ GY
IRl
I 1
101[102]103| }osf105|106 20]21]72]23) 38 el
107]108{109| |110]111§112 42
[20fs0fan]22]33] (g
113[114[15| [116]117}118 T 5 R B
123

AEG306A
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TROUBLE DIAGNOSIS FOR DTC P0136

tEngine grg@@ ,

JQK\
!

SEF089S

&7
Rear heated oxygen
sensor hamess connector

P _

AEC1354A

e

<

<l

m

' HS.
ECM |2 CONNEGTOR||

52

IL

=

I

€6 M€

SEF114S
=
A€ G
AT
3[4/
Lﬂ
= SEF1153

Rear Heated Oxygen Sensor (Rear HO2S)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h

CHECK SHIELD CIRCUIT.
1. Turn ignition switch "OFF”.
2. Loosen and refighten engine ground
SCIeWs,
3. Remove joint connector-1.
4. Check the following.
® Continuity_between joint connector-1
terminal and ground
® Joint connector-1
(Refer to “HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short. Then
reconnect joint connector-1.

NG

Repair harness or connec-

lOK

tors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect rear heated oxygen sensor
harness connector and ECM harness
connector.

. Check hamess continuity hetween ECM
terminal and terminal @
Continuity should exist.

3. Check harness continuity between ECM
terminal (or terminal (2)) and
ground.

Continuity should not exist.
If OK, check harness for short.

NG

Check the following.

iOK

" ® Harness connectors

@s), @D

® Harness for open or short
between rear heated oxy-
gen sensor and ECM

If NG, repair harmess or con-

neciors.

CHECK GROUND CIRCUIT. NG | check the following.
Check harness continuity between terminal | ® Harness connectors
and engine ground. @6D).
Continuity should exist. ® Joint connector-1
Iif QK, check harness for short. ® Harness for open or short
between rear heated oxy-
OK gen sensor and engine
ground
It NG, repair harness or coh-
nectors.
Disconnect and reconnect harness connec-
tors in the circuit. Then retest.
l Trouble is not fixed.
NG

Check ECM pin terminals for damage and
check the coennection of ECM hamess con-
nector. Reconnect ECM harness connector

Replace rear heated oxy-

and retest.
l OK

INSPECTION END

EC-142
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater

SYSTEM DESCRIPTION

Camshaft position sensor

Engine speed

ECM
(ECCS

The ECM performs ON/OFF control of the rear
heated oxygen sensor heater corresponding 1o the

engine speed.

control
module)

¥

Rear

OPERATION

» heated oxy-
gen sensor
heater

Engine speed rpm

Rear heated oxygen sensor
heater

Above 6,000

OFF

Below 6,000

ON

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DC vollage)

NO.

{Engine is running. |
Approximately OV
"s R Rear heated oxygen sen- Engine speed is below 6,000 rpm.
sor heater ﬂgnition switch “ON”| BATTERY VOLTAGE
Engine is stopped. {11 - 14V)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM

CONDITION

SPECIFICATION

® Engine speed; Below 6,000 rpm ON
RR 02 HEATER
® |gnition switch: ON (Engine stopped) OFF
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Malfunction is detected when ...

Code No. (Possible Cause)
PO141 ® The current amperage in the rear heated oxygen ® Harness or connectors
0902 sensor heater circuit is out of the normal range. (The rear heated oxygen sensor heater circuit is

{An improper valtage drop signal is sent to ECM
through the rear heated oxygen sensor heater.}

open or sherted.)

® Rear heated oxygen sensor heater

EC-143
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
+ MONITOR  + NOFALL ] PROCEDURE
CMPSYRPM(REF) 800rpm 1} Turn ign_ition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 6 seconds at idle
speed.
OR
@ 1) Start engine and run it for at least 6 seconds at idle
= speed.
RECORD 2) Turn ignition switch “OFF” and wait at least 7 seconds.
SEF712T 3) Start engine and run it for at least 6 seconds at idle
speed.
4) Select “MODE 3” with GST.
OR
oy 1) Start engine and run it for at least 6 seconds at idle
~ speed.
2) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”,
3) Perform “Diagnostic Test Mode Il (Self-diagnostic

results)” with ECM.

When using GST, “DIAGNOSTIC TROUBLE CODE CON-
FIRMATION PROCEDURE” should be performed twice as
much as when using CONSULT or ECM (Diagnostic Test
Mode Hl) because GST cannot display MODE 7 (1st trip
DTC) concerning this diagnosis. Therefore, using CON-
SULT or ECM (Diagnostic Test Mode ) is recommended.
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TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

&
[ES
IGNITION SWITGH
ON or START
Refer to .
18A |“EL-POWER". s  Detectable line for DTC [EM
@ — : Non-detectable line for DTC
iy 10
IS
(400
W
=]
REAR HEATED
OXYGEN SENSOR
-
G/R B GY
I | @
e
G/R B GY i
= @
R w B i
I
i'_" ‘‘‘‘ :l TP
1 1
1 1
I 1
I ! B
k1@ )
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* ] |conNnecTOR-
R W ) i
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CONTROL B
MODULE) ® -
' |
B B
= 87
(T
Refer to last page (Foldout page). .
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TROUBLE DIAGNOSIS FOR DTC P0141

(&7

Rear heated oxygen
sensor hamess connector

2

/

AEC135A

Rear Heated Oxygen Sensor Heater (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

MSCONNECT

&

|=

2l | &

SEF2208
B8]
ISCONNECT & DISCONNECT
A€ s
te] e
[ ecm  Jo]connecTon]| >
1i5
SEF2215

CHECK COMPONENT
(Rear heated oxygen sensor heater).
Refer to “COMPONENT INSPECTION” on

next page.
L OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

L Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-146

CHECK POWER SUPPLY. NG | Check the following.

1. Turn ignition switch "OFF”, "| ® Hamess connectors

2. Disconnect rear heated oxygen sensor .
harness connector. ® 15A fuse

3. Turn ignition switch “ON". ® Harness for open ar short

4. Check voltage between terminal @ and between rear heated axy-
ground. gen sensor and fuse
Voltage: Battery voltage If NG, repair harness or con-

oK nectors.
B

CHECK GROUND CIRCUIT. NG | Check the following.

1. Tum ignition switch “OFF”. | ® Harness connectors

2. Disconnect ECM harness connector. ,

3. Check harness continuity between termi- ® Harness for open or short
nal (1) and ECM terminal (115). between ECM and rear
Continuity should exist. heated oxygen sensor
If OK, check harness for short. If NG, repair harness or can-

nectors.
lOK
NG

Replace rear heated oxy-
gen sensor.




TROUBLE DIAGNOSIS FOR DTC P0141

Rear Heated Oxygen Sensor Heater (Cont’d)

COMPONENT INSPECTION &
.s. @ - @a) Rear heated oxygen sensor heater N
i Check the following. )
tﬁj} 1. Check resistance between terminais (@) and (3.
Resistance: 11.4 - 17.4(} at 25°C (77°F) i
[Q] 2. Check continuity. [
T e Terminal No. Continuity
TS, %———w @and . 3. @ N LS
DISCONNECT i 0
& \\ @and 0. @. @
if NG, replace the rear heated oxygen sensor.
Q] CAUTION:
Discard any heated oxygen sensor which has been dropped

{

from a height of more than 0.5 m {(19.7 in) onto a hard surface [Z
such as a concrete floor; use a new one.

\J

A r

IMSCONNECT

3
[Q] T

SEF116S

P
et

)
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TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function {Lean side)
ON BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoretical
mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The ECM cal-
culates the necessary compensation to correct the offset between the actual and the theocretical ratios.

in case the amount of the compensation vaiue is extremely large (the actual mixture ratio is too lean), the ECM
judges the condition as a fuel system malfunction and lights up the MIL (2 trip detection logic).

ECM
Density of oxygen in exhaust gas (ECCS -
Front heated oxygen sensor (Mixture ratio feedback signal) » control * Injectors
module)
Diagnostic Trouble . Check Items
Malfu ni
Code No. alfunction is detected when {Possible Cause)
PO171 ® Fuel injection system does not operate properly. ® Intake air leak
0115 ® The amount of mixture ratio compensation is too large. @ Front heated oxygen sensor
(The mixture ratio is too lean.) ® Injectors

® Exhaust gas leak

@& incorrect fuel pressure
® | ack of fuel

@ Mass air flow sensor

DIAGNOSTIC TROUBLE CODE CONFIRMATION
WACTVETESTE [ PROCEDURE (Overall)
gg"\lFT';EOALRN 100% 1) Start engine and warm it up sufficiently.
__________ MONITOR ===zm==== 2) Turn ignition switch “OFF” and wait at least 7 seconds.
"""""""""""" 3) Turn ignition switch “ON” and select “SELF-LEARN
gggﬁ;ﬁﬂg rang/EsF) 750rpm CONTROL” in “ACTIVE TEST"” mode with CONSULT.
e ) . . .
FR Op SENSOR 0_5195;\’ 4) C(I:viaEr Atge self-learning control coefficient by touching
A/F ALPHA % .
10 5) Select “DATA MONITOR” mode with CONSULT.
] CLEAR ] 6) Start engine again and run it for at least 10 minutes at
SEF423T) idle Speed.

The 1st trip DTC should be detected at this stage, if a
malfunction exists.

7) Wit is difficult to start engine at step 6, the fuel injection
system has a malfunction, too.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-151. If engine does not start, check exhaust and
intake air leak visually.

OR

EC-148



TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)
(Contd) el
[@ 1) Start engine and warm it up sufficiently.
~E 2) Turn ignition switch “OFF" and wait at least 7 seconds.
3) Disconnect mass air flow sensor harngss connector.
Then restart and run engine for at least 3 seconds at
idle speed. 55
4} Stop engine and reconnect mass air flow sensor har- =
ness connector.
5) Select “"MODE 7” with GST. Make sure 1st trip DTC
P0100 is detected.
6) Select “MODE 4” with GST and erase the 1st trip DTC
P0100.
7) Start engine again and run it for at least 10 minutes at
idie speed.
8) Select “MODE 7”7 with GST. The 1st trip DTC P0171
should be detected at this stage, if a malfunction exists.
9) If itis difficult to start engine at step 8, the fuel injection
system has a malfunction.
Crank engine while depressing accelerator pedal. if
engine starts, go to "DIAGNOSTIC PROCEDURE”,
EC-151. If engine does not start, check exhaust and
intake air leak visually. [T
OR
@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 7 seconds. &I
3) Disconnect mass air flow sensor harness connector.
4y Start engine and run it for at least 3 seconds at idle
speed. TF
5) Stop engine and reconnect mass air flow sensor har-
ness connector. i
6) Turn ignition switch “ON”. PR
7} Perform Diagnostic Test Mode Il (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected. P2
8) Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode 1.
9) Perform Diagnostic Test Mode Il {Self-diagnostic k&
results) with ECM. Make sure DTC 0505 is detected.
10} Start engine again and run it for at least 10 minutes at
idle speed. BH
The 1st trip DTC (115 should be detected at this stage,
if a malfunction exists.
11) If it is difficult to start engine at step 10, the fuel injec- &I
tion system also has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”, [&
EC-151. If engine does not start, check exhaust and
intake air leak visually.
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TROUBLE DIAGNOSIS FOR DTC P0171

BATTERY

FUSIBLE
LINK

@D, ED

Fuel Injection System Function (Lean side)
(Cont’d)

IGNITION SWITCH
ON or START

15A

Refer tc “EL-PCWER".

EC-FUEL-O1

s : Detectable line for DTC
— - Non-detectable fine for DTC

w/B -
=
FRONT
HEATED
Ii"-’il OXYGEN
| SENSOR
IGNITION - - 6D
s g 7 BT
(D) w w
L] A -
9 L
AV el B -
I N |
| | B
| |
1 |
' . =1 IGE
I ' JOINT
: '[ CONNECTOR-1
—
I i IR
1 1 1
I I I | 1 I—ITI—I
B/W BW B/W BW i i B
1 1
=1 =1 =1 =1l [ ! 4
INJECTOR INJEGTOR INJECTOR INJEGTOR ! :
é NO. 1 é NO. 2 é NO. 3 é NO. 4 ! |
! ]
L L] L] L <1
WI/B \ni/L WI.fF\ WI/G
W/B WL W/R WG w W B ®
[ie?] fio7]l [Fe4]l (sl e [E=]
TNJ# INJ#z NJ#3 INJ# OzHF O2SF  GND-C FE%I%S
SONTROL
MODULE] B B
+ L
@B @ie

o~

101

103} |104]105[106

107

108} |110]111[112

13

15) |116]117{118

EC-150

Refer to last page (Foldout page).
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TROUBLE DIAGNOSIS FOR DTC P0171

SEF099P|
/&
Front heated oxygen
sensor harness connector
)
~

P _

AEC134A
’E DISCONMECT DISCONNECT
M€ A€
[_EcM " [e[connecToR] 7773
45 I
AECTAT

Fuel Injection System Function (Lean side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before the three way catalyst.

NG

> Repair or replace.

¢0K

EHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2. Disconnect front heated oxygen sensor
harness connector and ECM harness con-
nector.

3. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

4, Check hamess continuity between ECM
terminal {or terminal {2} and ground.
Continuity should not exist.

If OK, check harness for short.

CHECK INTAKE AIR LEAK. NG | Repair or replace.
Start engine and run it at idle. Listen for an "
intake air leak after the mass air flow sensor.
B Lo
NG

| Repair harness or connec-

J,OK

7| tars.

CHECK FUEL PRESSURE.
1. Release fuel pressure to zero.
Refer to page EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idie:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/cm?®, 43 psi)

NG

Y

Check fuel pump and cir-

¢0K

cuit. Refer to EC-309.

CHECK MASS AIR FILOW SENSOR.
Check “MASS AIR FLOW" in

“DATA MONITOR” mode with
CONSULT.
1.8 - 6.5 g'm/sec: at idling (2WD)
2.1 - 6.0 g-m/sec; at idling (4WD)
7.7 - 15.0 g-m/sec: at 2,500 rpm
(2wD)
6.8 - 13.3 g'm/sec: at 2,500 rpm
{4AWD)

OR

NG

.| Check connectors for

Check “mass air flow” in MODE 1
with GST.

1.8 - 6.5 g'm/sec: at idling (2WD)
2.1 - 6.0 g-m/sec: at idling (4WD)
7.7 - 15.0 g-mfsec: at 2,500 rpm

(2WD)

6.8 - 13.3 g-m/sec: at 2,500 rpm

{4WD)

e

v OK
(Go to next page.)

EC-151

7| rusted terminals or loose

connections in the mass air
flow sensor circuit or engine
grounds.

I Refer to EC-93.

I
G

T

AT

E&

i

291



292

TROUBLE DIAGNOSIS FOR DTC P0171

Fuel Injection System Function (Lean side)

Chack ECM pin terminails for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-152

n 3
B ACTIVE TEST B L__l (CO t d)
*** POWER BALANCE *** l
=== MONITOR = = =
CMPS-RPM{REF) g gé(fm CHECK FUNCTION OF INJECTORS. NG [ pgriorm TROUBLE DIAG-
MAS AIR/FL SEN 038} 1. Instell ali parts removed. *| NOSIS FOR NON-DE-
IACV-AAC/HY 41% 2. Start engine. TECTABLE ITEMS,
3. Perform “POWER BALANCE" in “Injectors”, EC-303.
1 2 3 4 “ACTIVE TEST” mode with Repair harness or connec-
I—”—I |—J RESET CONSULT. tors.
I I l | 4. Make sure that each circuit pro-
MEF354F duces a momentary engine
speed drop.
C OR
C “ 3. Listen to each injector operating
C’-‘ AR / Q sound.
Ky = = Clicking noise should be
-
ALl Click heard.
. t idle ¢
Yok oK
Confirm that the engine is cooled down
- Suitable 100l and there are no fire hazards near the
- vehicle.
74 Cliek
Cy
th
serraoL| [B]
1. Turn ignition switch “OFF”.
= 2. Remove injector assembiy.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected to injector gallery.
1. Disconnect ignition coil harness connec- NG‘ Replace injectors from
tor. "| which fue! does not spray
2. Crank engine for about 3 seconds. Make out.
sure that fuel sprays out from injectors.
l OK
SEF5950



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)

ON BOARD DIAGNOSIS LOGIC

With Mixture Ratio Self-Learning Control, the actual mixture ratio can be brought closely to the theoretical A
mixture ratio based on the mixture ratio feedback signal from the front heated oxygen sensor. The ECM cal-
culates the necessary compensation to correct the offset between the actual and the theoretical ratios. .
In case the amount of the compensation value is extremely large (the actual mixture ratio is too rich), the ECM EH
judges the condition as a fuel system malfunction and lights up the MIL (2 trip detection logic).

ECM ILG
Density of oxygen in exhaust gas (ECCS ‘
Front heated oxygen sensor - > ¥ Injectors
(Mixture ratio feedback signal) control
module)
Diagnostic Trouble o Check ltems FE
Code No. Malfunction is detected when ... (Possible Cause) =
PO172 ® Fuel injection system does not operate properly. ® Front heated oxygen sensor
0114 ® The amount of mixture ratio compensation is too large. ® Injectors Gl
(The mixture ratio is too rich.) ® Exhaust gas leak
® |ncorrect fuel pressure
® Mass air flow sensor [T
AT
BACTWVETESTR [ DIAGNOSTIC TROUBLE CODE CONFIRMATION

SELF_LEAHN 1000/6 PROCEDURE (Overall) o
CONTROL E 1} Start engine and warm it up sufficiently. i

========== MONITOR ====zz==== - 2) Turn ignition switch “OFF” and wait at least 7 seconds.
CMPS-RPM (REF)  750mpm 3) Turn ignition sgvnch ON” and select ‘SELF-LEARN 20
COOLAN TEMP/S 93°C CONTROL” in “ACTIVE TEST" mode with CONSULT. %

FR 02 SENSOR 0.91V 4) Clear the self-learning control coefficient by touching

A/F ALPHA o 100% “CLEAR”.

LEAF{ B) Select "DATA MONITOR” mode with CONSULT. FA

| C lmm 6) Start engine again and run it for at least 10 minutes at

idle speed. )
The 1st trip DTC P0172 should be detected at this A
stage, if a malfunction exists.

7Y If it is difficult to start engine at step 6, the {fuel injection
system has a malfunction, too.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE”,
EC-156. If engine does not start, remove ignition plugs
and check for fouling, etc.

OR

W

|G
=3

@
'_-ﬂ

mE

) Start engine and warm it up sufficiently. RS

) Turn ignition switch “OFF” and wait at least 7 seconds.

) Disconnect mass air flow sensor hamess connector.
Then restart and run engine for at least 3 seconds at BT
idle speed.

4}y Stop engine and reconnect mass air flow sensor har-

ness connector. 5 &

5) Select “MODE 7” with GST. Make sure 1st trip DTC

P0100 is detected.
6) Select “MODE 4" with GST and erase the ist trip DTC EL
P0100.

7) Start engine again and run it for at ieast 10 minutes at

idle speed. [

8) Select “MODE 7” with GST. The 1st trip DTC PO172

should be detected at this stage, if a malfunction exists.

EC-153 293
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TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side)
(Cont’d)

9)

If it is difficult to start engine at step 8, the fuel injection
system has a malfunction.
Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-156. if engine does not start, remove ignition plugs
and check for fouling, etc.

OR

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at least 7 seconds.
Disconnect mass air flow sensor harness connector.
Start engine and run it for at least 3 seconds at idle
speed.

Stop engine and reconnect mass air flow sensor har-
ness connector.

Turn ignition switch “ON”.

Perform Diagnostic Test Mode I (Self-diagnostic
results) with ECM. Make sure 1st trip DTC 0102 is
detected.

Erase the 1st trip DTC 0102 by changing from Diagnos-
tic Test Mode Il to Diagnostic Test Mode I.

Perform Diagnostic Test Mode |l (Self-diagnostic
results) with ECM. Make sure DTC 0505 is detected.

10) Start engine again and run it for at least 10 minutes at

idle speed.
The 1st trip DTC 0114 should be detected at this stage,
if @ malfunction exists.

11) Hf it is difficult to start engine at step 10, the fuel injec-

tion system also has a malfunction.

Crank engine while depressing accelerator pedal. If
engine starts, go to “DIAGNOSTIC PROCEDURE",
EC-1586. If engine does not start, remove ignition plugs
and check for fouling, eic.

EC-154



TROUBLE DIAGNOSIS FOR DTC P0172

Fuel Injection System Function (Rich side) )
(Cont’d) G

EC-FUEL-01

BATTERY IGNITION SWITCH
ON or START =
v Refer to "EL-POWER".
I%pj mmmm : Detectable line for DTC Uﬁ
FUSIBLE — Non-detectable line for DTG =
& LINK, Ble
N M . €20
2] |
W/B i -
=1 S
FRONT EE
HEATED
wiB OXYGEN
r‘jm SENSOR ~
IGNITION 3 5 (€D 5L
s g L Iz
w w
acc @45, -
BT
3
3] L .
BAW l"~--*. -
1
| | B
| |
. . =1 =
| | JOINT TFE
: : CONNECTOR-1 l
-
i i ()
@ v ) - ﬁ h 1
1 1
1 1 1 )
I I I P L P
BV BAW BNV BAW I | B
1 1
z ]l =1t ITE =1 ! ! { s
INJECTOR INJECTOR INJECTOR INJEGTOR : : =2
é NO. 1 é NQ. 2 é NO. 3 é NO. 4 | |
: !
Ll OJ (N R 1
WI/B v\i/L waH WI/G
wiB WiL W/R WiG w W B ® B
B
[fiz]l [zl 104 (o] =21 [ze]l M=)
N INJEZ INJ#3 INJ#a OZHF 02SF  GND-C FE%"Q;S
GONTROL o
MODULE) B B 8T
+= %
19 (e
Reter to last page (Foldout page).
- : .
______________ < B
|
|
I I- E@' h ! ﬂ
| 2|,
i (&
101102)s03] {104] 105|108 L
107|10ef108| [110]111]112
H3|14h1s) |11e)117]118
AEC308A
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TROUBLE DIAGNOSIS FOR DTC P0172

SEF099P
2N
Front heated oxygen
sensor hamess connector
T
-
2 > . AEC134A
'E CISCOMNECT DHSCOMKECT
A€ A€
]
ECM__ [o[CONNECTOR|| (772
T d
—a o
} = J
AECT717

Fuel Injection System Function (Rich side)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

¢0K

Repair or replace.

CHECK INTAKE AIR LEAK.
Start engine and run it at idie. Listen for an
intake air leak after mass air flow sensor.

NG

- lOK

b4

Repair or replace.

CHECK FRONT HEATED OXYGEN SEN-

SOR.

1. Turn ignition switch “OFF”.

2, Disconnect front heated oxygen sensor
hamess connector and ECM harness con-
nector.

3. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

4. Check harness continuity between ECM
ferminal (or terminal (2)} and ground.
Continuity should not exist.

If OK, check harness for shor.

NG

lOK

.| Repair harness or connec-
| tors.

CHECK FUEL FRESSURE.
1. Release fuel pressure to zero.
Refer to page EC-25.
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
(2.4 kg/cm?, 34 psi)
A few seconds after ignition switch is
turned OFF to ON:
Approx. 294 kPa
(3.0 kg/em?, 43 psi)

NG

J,OK

Check fuel pump and cir-
cuit. Refer to EC-309.

CHECK MASS AIR FLOW SENSOR.

Check “MASS AIR FLOW” in
“DATA MONITOR” mode with

CONSULT.

1.8 - 6.5 g-m/sec: at idling (2WD)

2.1 - 6.0 g-m/sec: at idling (4WD)

7.7 - 15.0 gm/sec: at 2,500 rpm

NG

(2WD)
6.8 - 13.3 gm/sec: at 2,500 rpm
(AWD)

OR

Check “mass air flow” in MODE 1

with GST.

1.8 - 6.5 g-m/sec: at idling (2WD)
2.1 - 6.0 g'm/sec: at idling (4WD)
7.7 - 15.0 g-m/sec: at 2,500 rpm
2wD)

6.8 - 13.3 g-m/sec: at 2,500 rpm
(4WD)

v OK
(Go to next page.)

EC-156

Check connectors for
rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-93.




TROUBLE DIAGNOSIS FOR DTC P0172

B ACTIVE TEST D

=* POWER BALANCE ***

MONITOR = = =
CMPS-RPM(REF) 737tpm
MAS AIR/FL SEN  0.98V
IACV-AACHN A1%

-

RESET

MEF354F

Fuel Injection System Function (Rich side)

(Cont’d)
®

l

CHECK FUNCTION OF INJECTORS.
1. install all parts removed.
2. Start engine.

3. Perform "POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

4. Make sure that each circuit pro-
duces a momentary engine
speed drop.

oR

NG

v

Perform TROUBLE DIAG-
NOSIS FOR NON-DE-
TECTABLE ITEMS,
“Injactors”, EC-303.
Repair harness or connec-
tors.

3. Listen to each injector operating
sound.
Clicking noise should be

®

heard.
l OK

1. Turn ignition switch “OFF™.

2. Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injectors con-
nected to injector gallery.

Click
i,
-— Suitable tool
71 Click
Cr, 4
SEF730L

.

Confirm that the engine is cooled down
and there are no fire hazards near the

vehicle.

1. Disconnect all injecter harness cennec-
tors.

2. Disconnect ignition coil harness connec-
tor.

3. Crank engine for about 3 seconds.
Make sure fuel does not drip from injec-
tor.

Drips

l Does not drip.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

Replace the injectors from
which fuel is dripping.

EC-157

Gl

R,

SE
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TROUBLE DIAGNOSIS FOR DTC P0180

Sy

Fuel pump and tank;
Right side — fuel temperature
~frame sensor harness /

Tank Fuel Temperature Sensor

COMPONENT DESCRIPTION

The tank fuel temperature sensor is used to detect the fuel tem-
perature inside the fuel tank. The sensor modifies a voltage signal

/fconr)ector g .
-~A/ from the ECM. The modified signal returns to the ECM as the fuel
\ temperature input. The sensor uses a thermistor which is sensitive
\-\QJ \ R to the change in temperature. The electrical resistance of the ther-
Vb mistor decreases as temperature increases.
\\ \‘8 Q Front
1
\ ' MEF468FA
20 (Reference data)
2 Fluid temperature Voltage* Resistance
6 ° a
g 4r Acceptable C R V) (ki2)
e 2F 20 (68) a5 23-27
_.fg PR 50 (122) 22 0.79 - 0.90
& O4r *. These data are reference values and measured between ECM terminal &3 (Tank
0.2F fuel temperature sensor} and ECM terminal {ECCS ground).
3§ 0 a0 50 80 190
(-4) (32) (68) (104 (140}(176) (212)
Temperature °C (°F} SEFO19P
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunetion is detected when ... Ch_ECk Hems
No. {Possible Causes)
P0180 ® An excessively high or low voltage is sent to ECM. ® Harness or connectors
0402 ® Rationally incorrect voltage is sent to ECM, compared (The sensor circuil is open or shorted.)
with the voltage signals from engine coolant tempera- | ® Tank fuel temperature sensor
ture sensor and intake air temperature sensor.
DIAGNOSTIC TROUBLE CODE CONFIRMATION
% MONITOR ¢ NOFALL [_] PROCEDURE
CMPS-RPM(REF) Orpm @ 1) Turn ignitien switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
3) Wait at least 12 seconds.
OR
G&E 1) Turn ignition switch “ON” and wait at least 12 seconds.
2} Select “MODE 7" with GST.
OR
[ RECORD | aay 1) Tumn ignition switch “ON” and wait at least 12 seconds.
serazzr| > 2) Turn ignition switch “OFF”, wait at least 7 seconds and

then turn “ON".
3) Pertorm “Diagnostic Test Mode |l
results)” with ECM.

(Self-diagnostic

EC-158



TROUBLE DIAGNOSIS FOR DTC P0180

Tank Fuel Temperature Sensor (Cont’d)

(&
EC-TFTS-01
B
mmmm : Detectable (ine for DTC E)
mwee - Non-detectable line for DTC
LG

FUEL TANK
EAND GAUGE UNIT
AL/ {TANK FUEL EE
TEMPERATURE tr
= L4 | SENSOR)
L B/G -
Pl
| GAT
L B/G
(c2)
2 T
L B/G
=
P
L G R,
3]l Irsal
y ECM (ECCS o
TFUEL GND-A CON"IgFiOL aF
MCDULE)
8T
O] _
1]z|3l4]s] (T2 23N @D B
sl7lslelta "y \al5ls/ “ay
| p—1 Hi
101[t02|103] f104]105}106
Torfrosfioe| hiofiadiiz
113|114]115 J118]117]118 EL
X

AECQ49A
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TROUBLE DIAGNOSIS FOR DTC P0180

I
- N
' Fuel pump and tank
Right side - fuel temperature
. frame sensor harness
__~—-tonnector

MEF468FA

Tank Fuel Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

'

—
&
(mn

D
@n

CHECK POWER SUPPLY. NG | Check the following.
1. Disconnect tank fuel temperature sensor "o Harness connectors
harness connector. (2.
2. Turn ignition switch “ON". ® Harness for open or short
3. Check voltage between terminal @ and between ECM and tank
ground with CONSULT or tester. fuel temperature sensor
Voltage: Approximately 5V if NG, repair harness or con-
oK nector.
: l
CHECK GROUND CIRCUIT. NG ! Check the following.
1. Turn ignition switch “OFF”. *| ® Harmess connectors
2. Check harness continuity between termi- 2,
nal @ and body ground. ® Harness for open or short
Continuity should exist. between ECM and tank
i OK, check harness for short. fuel temperature sensor
lOK If NG, repair harness or con-
nectors.
NG | Replace tank fuel tempera-

CHECK COMPONENT
(Tank fuel temperature sensor).
Refer to “COMPONENT INSPECTION” on

Y

next page.
l OK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

i Trouble is nat fixed.

Check ECM pin terminals for damage and
check the connection of ECM hamess con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-160

iure sensor.




TROUBLE DIAGNOSIS FOR DTC P0180
Tank Fuel Temperature Sensor (Cont’d)
COMPONENT INSPECTION

Tank fus| tomperature Tank fuel temperature sensor

sensor connector .
DiscOwneLT Check resistance by heating with hot water or heat gun as shown Kid
in the figure.

Hot water

(Reference data) Ep

Temperature °C {°F) Resistance k(}
20 (68) 23-27 LG
AECA454 50 (122) 0.79 - 0.90

20f If NG, replace tank fuel temperature sensor,

-

— o s DO M A0
— T

Acceptable F=

Resistanca k{}

-

oo o o=

20 0 20 40 60 80 100
(-4} (32) (68)(104)(140)(176)(212)
Temperature °C {°F)

SEF012P

\ag)

@i
=1

B

BT

==
Js=

EL

X

EC-161 301



302

TROUBLE DIAGNOSIS FOR DTC P0300 - P0304

No. 4 - 1 Cylinder Misfire, Multiple Cylinder
Misfire
ON BOARD DIAGNOSIS LOGIC

If a misfire occurs, the engine speed will fluctuate. If the fluctuation is detected by the crankshaft position sen-
sor (OBD), the misfire is diagnosed.
The misfire detection logic consists of the following two conditions.

Engine speed ECM

Crankshaft position sensor {OBD)

1. One Trip Detection Logic (Three Way Catalyst Damage)
When a misfire is detected which will overheat and damage the three way catalyst, the malfunction indi-
cator lamp (MIL) will start blinking; even during the first trip. In this condition, ECM monitors the misfire
every 200 revolutions.
If the misfire frequency decreases to a level that will not damage the three way catalyst, the MIL will change
from blinking to lighting up.
(After the first trip detection, the MIL will light up from engine starting. If a misfire is detected that will cause
three way catalyst damage, the MIL will start blinking.)

2. Two Trip Detection Logic (Exhaust quality deterioration)
When a misfire that will not damage the three way catalyst (but will affect exhaust emission) occurs, the
malfunction indicator lamp will light up based on the second consecutive trip detection logic. In this
condition, ECM monitors the misfire for every 1,000 revolutions of the engine.

DlagggjchErsubIe Malfunction is detected when ... (PS:;;:; ltg;;ze)
PO300 (0701} ® Multiple cylinders misfire. ° Impro_pgr spark plug .
® |nsufficient compression
® incorrect fuel pressure
P0301 {0608) ® No. 1 cylinder misfires. ® EGR valve
® The injector circuit is open ar shorted
P0302 (0607) ® No. 2 cylinder misfires. ® Injectors
® Intake air leak
P0303 (0606) # No. 3 cylinder misfires. ® The ignition secondary circuit is open or
shorted
P0304 (0605) ® No. 4 cylinder misfires ® Lack of luel
' ' ® Magnetized flywheel (drive piate)

DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCEDURE (Overall)

@ 1) Turn ignition switch “ON”, and select “DATA MONITCR” mode with CONSULT.
2) Start engine and warm it up sufficiently.
3) Turn ignition switch “OFF” and wait af least 3 seconds.
4) Start engine again and drive at 1,500 - 3,000 rpm for at least 3 minutes.
Hold the accelerator pedal as steady as possible during driving.
Note: Refer to the freeze frame data for the test driving condition.
CR

@ 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 3 seconds.
3) Start engine again and drive at 1,500 - 3,000 rpm for at least 3 minutes.
Hold the accelerator pedal as steady as possible during driving.
4) Select “MODE 77 with GST.
Note: Refer to the freeze frame data for the test driving condition.

OR
@ ) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 3 seconds.
3) Start engine again and drive at 1,500 - 3,000 rpm for at least 3 minutes.
Hold the acceierator pedal as steady as possible during driving.
4) Perform “Diagnostic Test Mode [l (Self-diagnostic results)” with ECM.

EC-162
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WACTVETESTH | |

* ¥ % POWER BALANCE % % %
MONITOR

A — —

CMPS.RPM (REF}  82Brpm
MAS AIR/FL SE 1.53v
IACV-AAC/HN 26%
—
B2 e es
[l

SEF584N

—

Injector harness
connector

 (for No.2 cylinder)__
YU

ove to test other injectors

ey . WS SEF1225

SEF1561
Ignition wire
\
- Spark plug
Y 0N
= SEF451R
D ;
OB &,
14, Click
Crey
- Suitable tool
71 Chiek
Cr. 4
SEF730L

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

!

CHECK FOR INTAKE AIR LEAK.
Start engine and run it at idle speed. Listen
far an intake air leak.

NG

lOK

.| Discover air leak location
| and repair.

CHECK EXHAUST GAS CLOGGING.
Stop engine and visually check exhaust
tube, three way catalyst and muffler for

NG

dent.
OK

Repair or replace it.

PERFORM POWER BALANCE TEST.
1. Perform “POWER BALANCE” in
“ACTIVE TEST” mode.

2. Is there any cylinder which does
not produce a momentary
engine speed drop?

OR

No

When disconnecting each injector
harness connector one at a time, is
there any cylinder which does not
produce a momentary engine

®

speed drop?
l Yes
B

Go to on next page.

CHECK SPARK PLUGS.
1. Turn ignition switch “QFF".
2. Remove the spark plugs and check for

NG

fouling, etc.
OK

Repair or replace spark
plug(s).

CHECK IGNITION SPARK.

1. Disconnect ignition wire from spark
plug.

2. Connect a known good spark plug to
the igniticn wire.

3. Place end of spark plug against a suit-
able ground and crank engine.

4. Check for spark.

NG

¥

OK

CHECK COMPONENT

(Ignition wires).

Refer ta “COMPONENT
INSPECTION”, EC-165.

OK

lNG

Replace.

Check ignition coil, power
transistor and their circuits.
Refer to EC-261.

CHECK INJECTOR.

1. Install all parts removed.

2. Start engine.

3. Does each injector make an operating
sound at idle?

No

v Yes

(Go to next page.)

EC-163

Check injector(s) and cir-
cuit(s). Refer to EC-303.

14

[Elli]

LG

MR
| Jl'};\&

303
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SEC547A

\ it I
// Throttle body
/ )

SEF2365

No. 4 - 1 Cylinder Misfire, Multiple Cylinder

Misfire (Cont’d)
®

l

CHECK EGR FUNCTION.
Perform “Procedure for malfunction B”
“OVERALL FUNCTION CHECK”, EC-179.

NG

Repair EGR system.

lOK

[ CHECK FUEL PRESSURE.
1. Release fuel pressure to zero. (Refer to
page EC-25.)
2. Install fuel pressure gauge and check
fuel pressure.
At idle:
Approx. 235 kPa
{2.4 kg/cm?, 34 psi)

NG

Check fuel pump and cir-

lOK

7| cuit.

CHECK COMPRESSION PRESSURE.
® Check compression pressure.
Standard:
kPa (kgfcm?2, psi)/300 rpm
1,236 (12.6, 179)
Minimum:
kPa (kg/cm?, psi)/300 rpm
1,040 (10.6, 151)
Difference between each cylinder:
kPa (kg/cm?, psi)/300 rpm
98 (1.0, 14)

NG

Check pistons, piston rings,

'LOK

| valves, valve seats and cyl-
inder head gaskets.

Check "MASS AIR FLOW” in
“DATA MONITOR” mode with
CONSULT.

1.8 - 6.5 g-m/sec: at idling (2WD)
2.1 - 6.0 gm/sec: at idling (4WD)
7.7 - 15.0 gm/sec: at 2,500 rpm
(2wD)

6.8 - 13.3 g-m/sec: at 2,500 rpm
{(4WD}

CR

CHECK IGNITION TIMING. NG_ Adjust ignition timing.
Perform BASIC INSPECTION, EC-72. >

lOK
CHECK MASS AIR FL OW SENSOR. NG | Check connectors for

Check “mass air flow” in MODE 1
with GST.

1.8 - 6.5 g-m/sec: at idling {(2WD)
2.1 - 6.0 gm/sec: at idling (4WD)
7.7 - 15.0 g'm/sec: at 2,500 rpm

(2WD)

6.8 - 13.3 g-mfsec: at 2,500 rpm

(4WD)

l,OK

(Go to next page.)

EC-164

rusted terminals or loose
connections in the mass air
flow sensor circuit or engine
grounds.

Refer to EC-93.

If NG, repair or replace it.




TROUBLE DIAGNOSIS FOR DTC P0300 - P0304
No. 4 - 1 Cylinder Misfire, Multiple Cylinder

= . s
Misfire (Cont’d) @
! HIA
CHECK SYMPTOM MATRIX CHART. NG | Repair or replace.
Check items on the rough idle symptom in "
“Symptom Matrix Chan”, EC-77, £
i OK
Some tests may cause a st trip DTC to LG
be set.

Erase the 1st trip DTC from the ECM
memory after performing the test. Refer to
EC-43.

I BE
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector oL
and retest.

v WIT
INSPECTION END

A7

COMPONENT INSPECTION "

Ignition wires N

1. Inspect wires for cracks, damage, burned terminals and for B
improper fit.

2. Measure the resistance of wires to their distributor cap termi- __
nal. Move each wire while testing to check for intermittent ST
breaks.

Resistance: .

e o 13.6 - 18.4 kQ(¥/m (4.15 - 5.61 k(V/ft) at 25°C (77°F) s

If the resistance exceeds the above specification, inspect igni-

tion wire to distributor cap connection. Clean connection or

SEF174P

replace the ignition wire with a new one. BT

EC-165 305
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Core —

/
3 ﬂ?&f/m

L Permanent magnet

SEF956N

Crankshaft position

C:sensor (OBD)

harness connecior
SEF1245

Front left brake hose

Crankshaft Position Sensor (CKPS) (OBD)

COMPONENT DESCRIPTION

The crankshaft position sensor {OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

This sensor is not used to control the engine system. It is used only
for the on board diagnosis of misfire.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltags)
NO.
LEngine is running.l (Warm-up condition)
50 B/G Sensors’ ground |_ 0.001 - 0.02V
Idle speed
e . Crankshaft position sensor [Engine is running.| (A/T: N range, M/T: Nautral) More than 0.2V*
(OBD) I— Idle speed (Air conditicner switch “OFF".) (AC range)
*: Average voltage for pulse sighal (Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck items
(Possible Cause)
No.
P0335 ® The proper pulse signal from the crankshaft position ® Harness or connectors
0802 sensor (OBD) is not sent to ECM while the engine is {The crankshaft position sensor (OBD} circuit is
running at the specified engine speed. open.)
® Crankshaft position sensor (OBD)

EC-166
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Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d) el
# MONITOR 3 NoFalL [ DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS*REM(REF) 800rpm PROCEDURE V&,

1} Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 10 seconds at idle £y

speed.
OR
‘=1 1) Start engine and run it for at least 10 seconds at idle LG
L RECORD @) speed.
SEF712T 2) Select “MODE 7" with GST.
OR
voy 1) Start engine and run it for at least 10 seconds at idle
- speed.

2) Turn ignition switch “OFF”, wait at least 7 seconds and 2
then turn “ON",

3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM. GL

M

X

EC-167 307
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Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
EC-CKPS-01
CRANKSHAFT
POSITION m : Detectable tine for DTC
SENSOR {OBD) — : Non-detectable line for DTC
[ =l
R G
ok P =~
I I
1 |
' :
N L .
i I
1 I
[ .
- e = . ——
. . @
E4
_______ -
G - LiGs
R G
_________ —-
B ERRCEEEEE - @ ®
1
i | |
' |
1
I I _I
( I
1 : B B
L _ -
) It = Al
JOINT
a BG = To EC-ECTS L |conecron-
— Q -
- — |G
B/G L2dy L
\ @ = cG=P ToEG-TPS is B
R BIG ®
=1 [Em]
RGC/S GND-A BCM (ECCS
CONTROL
MODULE) B B
= =+
Mi3
Reter to last page (Feldout page).
AT
11213
M43
LA HE AT
101(102[103] [104[105]106
1o7[108[100] f11ofr11f112
1131114115] [118]117]118
AECU63A
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{Engine ground

SEFQ89S

Crankshaft Position Sensor (CKPS) (OBD)

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

2Nnsor

G

Front left brake hose

Crankshaft position

harngss connector

(OED)

SEF124S

==

D ECM

O CONNECTOR

[@]

SEF1265

E

A€ &

<]

(112

]

SEF1275

CHECK COMPONENT
[Crankshaft position sensor (OBDY)].
Refer tc “COMPONENT INSPECTION"

on next page.
j OK

Disconnect and reconnect hamess conneg-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-169

A 4

CHECK SHIELD CIRCUIT. NG | Repair hamess or connec-

1. Turn ignition switch “OFF". "] tors.

2. Loosen and retighten engine ground
SCrews.

3. Remove joint connector-1.

4. Chack the following.
® Continuity between joint connector-1

terminal and ground
® Joint connector-1
(Refer to "HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If OK, check harness for short. Then
reconnect joint connector-1.
oK
v

CHECK INPUT SIGNAL CIRCUIT. NGk Check the following.

1. Disconnect crankshaft posilion sensor "| ® Harness connectors
(OBD} harness connector and ECM ,
harness connector. ® Harness for open or shont

2. Check harness continuity between ECM hetween ECM and crank-
terminal and terminal shaft positicn sensor
Continuity should exist. (OBD)

H OK, check harness for short. f NG, repair harness or con-
nectors.
OK
E ¥

CHECK GROUND CIRCUIT. NG | Check the following.

1. Turn igrition switch “"OFF. "| ® Harness connectors

2. Reconnect ECM harness connector. @

3. Check harness continuity between ter- ® Harness for open or short
minal and engine ground. between ECM and crank-
Continuity should exist. shaft position sensor
If OK, check harness for short. {OBD)

If NG, repair harness or con-
OK nectors.
A
NG

Replace crankshaft posi-
tion sensor (OBD).

&2

[l

o)
25

M7

i,
i)

]

e
=24

7]
o)

=i
@R

|

=&,

EL

(oK
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SEF960N

ol

SEF151P

Crankshaft Position Sensor (CKPS) (OBD)
{Cont’d)

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1.

ALMN

Disconnect crankshaft position sensor (OBD) harness connec-
tor.

Loosen the fixing bolt of the sensor.

Remove the sensor.

Visually check the sensor for chipping.

Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5() at 20°C
{68°F)

EC-170
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Rotor head
Light Sealed
amitting s Y cover
diode _E 22
Photo diode . .
Ignition coil
with power
transistor
SEF998R

180° signal slit for No. 1 cylinder

il .
\\\\\\\\\H\LI-UH h’f"/j/f///f 1a signal slit
e ,
& >
ol

5 180° signal slit

g
)
L

=

—

Z &/
\2, $
2 S
, S
2, &
“ 1 \\‘\\\\\
/"‘f"-'f"f'f'm“||\ln\\‘.\\\'\)‘

Rotor plate SEFB53B

Camshaft Position Sensor (CMPS)

COMPONENT DESCRIPTION

The camshaft position sensor is a basic component of the ECCS.
It monitors engine speed and piston position. These input signals
to the ECM are used to controt fuel injection, ignition timing and
other functions.

The camshaft position sensor has a rotor plate and a wave-form-
ing circuit. The rotor plate has 360 slits for a 1° signal and 4 slits
for a 180° signal. The wave-forming circuit consists of Light Emit-
ting Diodes (LED) and photo diodes.

The rotor plate is positioned between the LED and the photo diode.
The LED transmits light to the photo diode. As the rotor plate turns,
the slits cut the light to generate rough-shaped pulses. These
pulses are converted into on-off signals by the wave-forming circuit
and sent to the ECM.

The distributor is not repairable and must be replaced as an
assembly, except distributor cap.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {ECCS ground).

TER-
WIRE DATA
MINAL | o ITEM CONDITION (DG voltage)
NO.
40 Gy Camshaft position sensor —— . .
. tely 0.3V*
44 R (Reference signal) [Engine is running ] Approximately 0
Camshatft position sensor e - )
. SV
41 G (Position signal) |Eng|ne IS running | Approximately 2.5

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)

ON BOARD DIAGNOSIS LOGIC

Diagnostic

—_ Check items
Trc)ul'l)\llf-c:J Code Malfunction is detected when ... (Possible cause)
P0O340 & FEither 1° or 180° signal is not sent to ECM for the ® Harness or connectors
0101 first few seconds during engine cranking. {The camshaft position sensor circuit is open or

specified engine speed.

® Fither 1° or 180° signal is not sent to ECM often
enough while the engine speed is higher than the

® The relation between 1° and 180° signal is not in the
normal range during the specified engine speed.

shorted.)
® Camshaft positicn sensor
& Starter motor (Refer to EL section.}
@ Starling system circuit (Refer to EL section.)
® Dead (Weak) battery

EC-171

Gl
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¥r MONITOR % NO FAIL I:l

CMPS«RPM{REF)

800rpm

RECORD

SEF712T)

Camshaft Position Sensor (CMPS) (Cont'd)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Note: Before performing the following procedure, confirm that
battery voltage is more than 10.5V.

®

Turn ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.

2} Start engine and run it for 2 seconds. (If engine does not
run, crank engine for at least 2 seconds.)
OR
= 1) Startengine and run it for 2 seconds. (If engine does not
= run, crank engine for at least 2 seconds.)
2) Select "MODE 77 with GST.
OR
@@ 1) Start engine and run it for 2 seconds. (If engine does not
- run, crank engine for at least 2 seconds.)
2) Turn ignition switch “OFF”, walt at least 7 seconds and
then turn “ON”.
3) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.,
EC-172
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Camshaft Position Sensor (CMPS) (Cont’d)

BATTERY
mmm : Detectable line for OTC
Refer fo e . Non-detactable line for DTC
FuspLe | ESPOWER.
Blﬂ LINK
" @@
Li_l N
W
I —
o
|
WoOw
[z I
Lh]ECCS
” RELAY DISTAIBUTOR
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9 POSITION SENSOR)
]
LR GA
JOINT
L - B'IEZ-— CONNECTOR-1
—
=
0
I |. l—:
@ maeee—— | :
I
]
| 1
| | I—l—|
I ! =]
| ——— |
- —
k'l--. - — -
R
n —_-
.IGYﬂ
n
LR GA G/R GMm G R GY ®
IF 1 [l [fe1]l el [l a1l [l
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B B
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Refer to last page (Foldout page).
_
B T
bl W12 { 1} 1
(oD @2 Lo @@
: 2[3] w G
I o e e e e e e
I 1
101 |102]103] 104|105 e
107|108]109] [110]:11 s
513] 114118 [118]117 19
AECO50A

EC-173

)

=
=
=

ERE

P&,

R

313



314

TROUBLE DIAGNOSIS FOR DTC P0340

'Engine g_rggp@ J

!

W

T

'/»(/

e

Camshaft position sensor and power
_- transistor harness connector SEF1285

AE O E

L]
(A[2]3]4]

SEF1293)

B S— —
€ QHUE

| ECM__[O] CONNECTDH" 31415[6)
41 40 v 44
I

| =

SEF1305,

Camshaft Position Sensor (CMPS) (Cont’d)
DIAGNOSTIC PROCEDURE (DETECTABLE CIRCUIT)

INSPECTION START

¥

CHECK SHIELD CIRCUIT.

1. Turn ignition switch “OFF".

2. Loosen and retighten engine ground
SCrews,

3. Remove joint connector-1.

4, Check the following.
® Continuity between joint connector-1

terminal and ground

#® Joint connector-1

{(Refer to “HARNESS LAYOUT” in EL

section.)
Continuity should exist,
i OK, check harness for short. Then
reconnect joint connector-1.

NG

Repair harness or connec-

lOK

tors,

CHECK POWER SUPPLY.

1. Disconnect camshaft position sensor
harness connector.

2. Turn ignition switch "ON".

3. Check voltage between terminal @ and

ground with CONSULT or tester.
Voltage: Battery voltage

NG

.| Check the following.

OK

| ® Harness for open or short

between camshaft posi-
tion senscor and ECM

® Harness for open or short
between camshaft posi-
tion sensor and ECCS
relay

If NG, repair hamess or

connectors.

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF".
2. Disconnect ECM harness connector.

3. Check harness continuity between termi-

nal {4) and ECM terminal (1°

na&terminal @ and ECM terminals
o, (9

(180° signal).
Continuity should exist.
If OK, check harness for short.

NG

.| Repair harness or connec-

lOK

1 tors.

CHECK COMPONENT
(Camshaft position sensor).
Refer to "COMPONENT INSPECTION”

NG

Replace camshaft position

an naxt page.
l OK

Disconnect and reconnect harness connec-

tors in the circuit. Then retest.

l Trouble is not fixed,

Check ECM pin terminals for damage and

check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retes,
INSPECTION END
EC-174

| sensor.
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Camshaft Position Sensor (CMPS) (Cont’d)

DIAGNOSTIC PROCEDURE (NON-DETECTABLE
CIRCUIT)

T
K Eﬁ} @a) INSPECTION START [t

SIEIREE l

o)

ER
CHECK GROUND CIRCUIT. NG | Check the following.
IE 1. Disconnect camshaft position sensor | @ Joint connector-1
harness connector. ® Hamess for open or short Le
[ 2. Check harness continuity between termi- between camshaft posi- =
“aEF131S nal @ and engine ground. tion sensor and greund
Continuity should exist. If NG, repair hamess ot
If OK, check harness for short. connectors.
l OK
CHECK COMPONENT NG | Replace camshaft position FE
(Camshaft position sensar. | sensor.
Refer to “COMPONENT INSPECTION”
below. GL
l OK
Disconnect and reccnnect harness connec- MT

tors in the circuit. Then retest.

l Trouble is not fixed.

AT
Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest. TF
INSPECTION END B
FA
= P }ﬁ COMPONENT INSPECTION o
“F'I agr
Hs 'E} Camshaft position sensor

@RCEED) 1. Start engine.

§ 2. Check voltage between terminats @), @ and ground with DC
range.
9 o7
B G i .
Condition Terminals Voltage
(@ and ground Approximately 0.3v* S
4 Engine running at idle -
- (4} and ground Approximately 2.5V*
SEF750R
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by BT

oscilloscope.)

If NG, replace distributor assembly with camshaft position sen-
Sor. F&
3. Visually check signal plate for damage or dust.

EL

AEC148A
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SYSTEM DESCRIPTION

EGR Function

Engine speed

Camshaft position sensor

Mass air flow sensor

Y

Amount of intake air

Engine coolant temperature sensor

ECM
Engine coolant temperature {(ECCS

Ignition switch

*| control
module)
Start signal

Throttle position

h 4

Throttle position sensor

This system cuts and controls vacuum applied to the
EGR valve to suit engine operating conditions. This
cut-and-control operation is accomplished through
the ECM and the EGRC-solenoid valve. When the
ECM detects any of the following conditions, current
flows through the solenoid valve. This causes the

EGRC-

Engine starting
Engine stopped
Engine idling

port vacuum to be discharged into the atmosphere
and the EGR valve remains closed.

solenoid
valve

b4

Low engine coolant temperature

Excessively high engine coolant temperature
Mass air flow sensor malfunction

EGR and vacuum

EGRC-BFT
valve

| wIgnition switch (power supply)|
L'———-- ~—ECM

—=ECM
temperature sensor
—»

Throtile
body

SEF641Q

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-

WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.| (Warm-up condition)
50 B/G Sensors’ ground 0.001 - 0.02V
ldle speed
|Engine is running.‘ (Warm-up condition)
Less than 4.5V
Idle speed
62 G/OR EGR temperature sensor
IEngine is running. [ {Warm-up condition)
0-3.0v
EGR system is operating.
|Engine is running.] {Warm-up condition} BATTERY VOLTAGE
Engine speed is 2,000 rpm. (11 - 14V)
103 WiL EGRC-solenoid valve
|Engine is running.i {Warm-up condition)
0-1v
Idie speed
EC-176
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EGR Function (Cont’d)
COMPONENT DESCRIPTION

Exhaust gas recirculation (EGR) valve

The EGR valve controls the amount of exhaust gas routed to the [&
intake manifold. Vacuum is applied to the EGR valve in response
to throttle valve opening. The vacuum controls the movement of a
taper valve connected to the vacuum diaphragm in the EGR valve. [E

SEF783K]

EGRC-solenoid valve

The EGRC-solenoid valve responds to signals from the ECM.
When the ECM sends an ON (ground} signal, the coil in the sole- =
noid valve is energized. A plunger will then move to cut the vacuum
- signal (from the throttle body to the EGR valve).

Vacuum When the ECM sends an OFF signal, the vacuum signal passes el
signal through the solenoid vaive. The signal then reaches the EGR valve. ~

To EGR valve

To intake
air flow f

MU
SEF240PD
ON BOARD DIAGNOSIS LOGIC AT
EGR temperature If the absence of EGR flow is detected by EGR temperature sen-
Sensor sor under the condition that calls for EGR, a low-flow malfunction =
is diagnosed.
EGR If EGR temperature sensor detects EGR flow under the condition
temperature that does not call for EGR, a high-flow malfunction is diagnosed.
ECM PA
SEF073P
Diagnostic Trouble N Check items
Code No. Malfunction is detected when ... (Possible Cause)
P0400 A) The exhaust gas recirculation (EGR) flow is exces- | ® EGR valve stuck closed BR
0302 sively low during the specified driving condition. ® EGRC-BPT valve leaking
® Passage blocked
® EGRC-solenoid valve &T
#® Tube leaking for EGR valve
® EGR temperature sensor
................................................................................................................................................................................ S
B) The exhaust gas recirculation {EGR) flow is exces- |® EGRC-solenoid valve
sively high during the specified driving condition. ® EGR valve leaking or stuck open
@ EGR temperature sensor EM

OVERALL FUNCTION CHECK

Use this procedure to check the overall EGR function. During this check, a 1st trip DTG might not be con- F&
firmed.

Before starting with the following procedure, check the engine coolant temperature of the freeze frame data EL
with CONSULT or Generic Scan Tool.

if the engine coolant temperature is higher than or equal to 55°C (131°F), perform only “Procedure for mal-
function A”. o
If the engine coolant temperature is lower than 55°C {(131°F)}, perform both “Procedure for malfunction A” and
“Procedure for malfunction B”. In this case, check DTCs in the ECM and perform inspections one by one based

on “INSPECTION PRIORITY”, refer to EC-75.
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TROUBLE DIAGNOSIS FOR DTC P0400

= EGR temperature
- sensor harness

&%/ﬂ

SEF618T

A€ CAE &

—

G [ ecw lo] connecor]|

50

[Q]

SEF1345

EGR Function (Cont’d)
Procedure for malfunction A

1) Start engine and warm it up sufficiently.
2) Check for the EGR valve lifting when revving from 2,000 rpm
up to 4,000 rpm under no lcad.
EGR valve should lift up and down without sticking.
It EGR valve does not lift up and down, try again with either of the
following methods:
& Select “EGRC SOLENOID VALVE” in “ACTIVE TEST”
mode with CONSULT and turn the sclenoid valve
“OFF".
.@. e Disconnect EGRC-solenoid valve harness connector.
(The 1st trip DTC for EGRC-solenoid valve will be
displayed, however, ignore it.)
3) Check voltage between EGR temperature sensor harness con-
nector terminai (1) and ground at idle speed.
Less than 4.5V should exist.
4)  Turn ignition switch “OFF”.
Check harness continuity between EGR temperature sensor
harness connector terminal (2) and ECM terminal 6o,
Continuity should exist.
5) Perform “COMPONENT INSPECTION”, “EGR temperature
sensor’, EC-183.

Overall function check

N,

ak

Check the EGR valve
lifting when revving
engine from 2,000 rpm
up to 4,000 rpm.

SEFE42Q

EC-178




TROUBLE DIAGNOSIS FOR DTC P0400

EGR Function (Cont’d)

Procedure for malfunction B <l
mactvetesT® [ 1) Start engine.

EGRC SOLAV ON 2) Turn EGRC-solenoid valve “ON” in “ACTIVE TEST” B
__________ MONITOR ========—= mode with CONSULT. -
“c-n;;;;:r\n REF) _:;5_8_0_ """ 3) Check for the EGR valve lifting when revving from 2,000

. om rpm up to 4,000 rpm under no load. y
EGR TEMP SEN 408V EGR valve should be closed and should not lift up. i
OR
Gn,gg 1)  Confirm the engine coolant termperature is lower than Le
mION/OFFH OFF | 55°C (131°F) in “Mode 1" with generic scan tool. e
SEF&19T Perform the following steps before its temperature

becomes higher than 55°C (131°F).

2) Start engine.

T 3) Checkfor the EGR valve lifting when revving from 2,000
. B @(w ’f& rpm up to 4,000 rpm under no load.
I

EGR valve should be closed and should not lift up. &

ECM HCONNECTOH]' OR 7
T T vy 1) Confirm the voltage between ECM terminals &) and ,
is higher than 2.08V. GL
Perform the following steps before the voltage becomes
lower than 2.08V.
2) Start engine. MT
® & 3)  Check for the EGR valve lifting when revving from 2,000

SEFB20T)

rpm up to 4,000 rpm under no load.

EGR valve should be closed and should not lift up. #T

Overall function check

Check the EGR valve
lifting when revving

engine from 2,000 rpm 3
up to 4,000 rpm. P

SEF642Q oy
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TROUBLE DIAGNOSIS FOR DTC P0400
EGR Function (Cont’d)

IGNITION SWITCH
ON or START s : Detectable line for DTC
Reter 1o "EL-FOWER" e Non-detectable line for DTC
] |
BAW
B/wW
| iEGHC-
m SOLENOID
VALVE EGR
(M3) TEMPERATLRE
% - SENSOR
[2]
1 2
WL I—ITI-—l LL:i'-l_I
G/OR B/G
WL G/OR B/G
= [62] [50] ECM (ECCS
EGR EGRTS GND-A CONTROL
MODULE)

[ ] T4
MdF BP

101102 (103[ 104 [105[106
107]108[109( [110]111[112
13| 114{115 [1i6]117[118

33
43
50

AEC302A
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TROUBLE DIAGNOSIS FOR DTC P0400

Aa /
Vacuum haose I

connected

to EGR valve  SEF1358

[

W AcTvVETEST Hi

EGRC SOLNV OFF

========== MONITOR ==z=======
CMPS«RPM(REF)

[ oN_|onorF| IR

SEF724T)

EGR Function (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK VACUUM SOURCE TO EGR
VALVE.
1. Start engine and warm it up sufficiently.

3. Check for vacuum existence.
Vacuum should not exist at idle.

4, Check for vacuum existence when rev-
ving from 2,00C rpm up to 4,000 rpm
with the following methods.

OR

OK

h 4

2. Disconnect vacuum hose to EGR valve.

—
ﬁ% Improper connection

SEF109L

BecrC soLyv CIRcur il
DOES THE SOLENOID
VALVE MAKE
AN OPERATING SOUND

EVERY 3 SECONDS?

NEXT NO YES

MEFS57D

BMACTVETESTH [ ]
ON

EGRC SOL/V

= =MONITOR = = =
CMPS.RPM{REF) Orpm

MEF298F

® Seclect “EGRC SOLENOID
VALVE” in "ACTIVE TEST"
mode with CONSULT and furn
the solenoid valve “OFF”.

@ ® Discornect EGRC-solenoid
valve harness connector. (The
1st trip DTC for EGRC-sofe-
noid valve will be displayed,
however, ignore it.)

Vacuum should exist when revving
engine.

NG
B Y

CHECK VACUUM HOSE.
Check vacuum hose for clogging, cracks
or improper connection,

NG

h 4

CHECK COMPONENTS
(EGR valve, and EGRC-
BPT valve).

Refer to “COMPONENT
INSPECTION" on next

page.

NG

¥

Replace malfunctioning
component(s).

CHECK COMPONENT
{EGRC-solencid valve).
E 1. Turn ignition switch “ON".
2. Perform “EGRC SOLYV CIR-
CUIT” in “FUNCTION TEST"
mode with CONSULT.

NG

OR

1. Turn ignition switch “ON".

2. Turn EGRC-solenoid valve “ON”
and “OFF” in “ACTIVE TEST"
mode with CONSULT and check
operating sound.

OR

B

Turn ignition switch “"ON".
Check operating sound of the
solenoid valve when disconnect-
ing and cennecting EGRC-sole-
noid valve harness connector.
(The DTC or 1st trip DTC for the
EGRC-solencid valve will be
displayed, however, ignore it.}

®

Yy OK

®

(Go to next page.)

EC-181

Replace EGRC-solenoid
valve.

i

o

H&
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EGR Function (Cont’d)

®
}

NG

CHECK COMPONENT »| Replace EGRC-solenoid
(EGRC-solenoid valve). valve.
Refer to “COMPONENT INSPECTION”
on next page.
oK
h 4
CHECK COMPONENT NGr Replace EGRC-BPT valve.

(EGRC-BPT valve).
Refer to “COMPONENT INSPECTION”
below.

OK
A 4

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

v

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM hamess con-
nector and retest.

v

Check resistance of EGR termperature

Sensor.
Refer to “COMPQNENT INSPECTIQN"
on next page.

v

INSPECTION END

EGR valve

MEF137D

SEFD83P

COMPONENT INSPECTION

EGR valve
Apply vacuum to EGR valve vacuum port with a hand vacuum
pump.

EGR valve spring should lift.
If NG, replace EGR valve.

EGRC-BPT valve

1. Plug one of two ports of EGRC-BPT valve.

2. Vacuum from the other port and check for leakage while apply-
ing a pressure above 0.981 kPa (100 mmH.,O, 3.94 inH,0)
from under EGRC-BPT valve.

3. If a leakage is noted, replace the valve.

EC-182
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BATTERY

MEC488B

b et

SEFB43Q

10,000

1,000

100

Resistance k2

10

(32)

1 1 — ]
50 100 150 200
(22 (12)  (302)  (392)

Temperature °C (°F)

SEF526Q

EGR Function (Cont’d)
EGRC-soienoid valve
Check solenoid valve, foliowing the table as shown below:

Air passage Air passage
Conditions continuity continuity
between @ and between @ and ©
12V direct current supply
between terminals @ Yes No
and @
No supply No Yes
If NG, replace the solenoid valve.
EGR temperature sensor
Check resistance change and resistance value.
{Reference data)
EGR temperature Voltage Resistance
°C (°F) (V) (M)
0 (32) 4.81 79-97
50 (122) 2.82 0.57 -0.70
100 (212) 0.8 0.08 - 0.10

if NG, replace EGR temperature sensor.

EC-183
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TROUBLE DIAGNOSIS FOR DTC P0402

EGRC-BPT Valve Function

ECM
Ignition switch
(power supply) 7
Th . <]
rattle | Air duct
body ==
} EGRC-solengid valve
Air
filter
ECM
EGR valve
EGR
temperature
Sensor
Exhaust pressure * EGRC-BPFT

————- Intake
manifoid

valve

Exhaust
manifoid

SEF453FB

SYSTEM DESCRIPTION

The EGRC-BPT valve monitors exhaust pressure to activate the diaphragm, controlling throttle body vacuum
applied to the EGR valve. In other words, recirculated exhaust gas is controlled in response to positioning of
the EGR valve or to engine operation.

ON BOARD DIAGNOSIS LOGIC

if too much EGR flow exists due to an EGRC-BPT valve malfunction, off idle engine roughness will increase.
If the roughness is large, then the vacuum to the EGR valve is interrupted through the EGRC-solenoid valve.
If the engine roughness is reduced at that time, the EGRC-BPT valve malfunction is indicated.

Diagnostic Trouble L Check Items
Code No. Malfunction is detected when ... (Possible Cause)

P0402 ® The EGRC-BPT valve does not operate properly. ® EGRC-BPT valve

0306 ® Misconnected rubber tube

® Blocked rubber tube
® intake manifold EGR passage

394 EC-184



TROUBLE DIAGNOSIS FOR DTC P0402
EGRC-BPT Valve Function (Cont’d)

@

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGRC-BPT valve. During this check, a 1st trip DTC
might not be confirmed.
1. Disconnect the rubber tube to the EGRC-solencid valve at the intake manifold.
2. Disconnect the rubber tube to the EGRC-solencid valve at the EGRC-BPT valve.
Connect the intake manifold and the EGRC-BPT valve. (The intake manifold vacuum will be directly applied )
to the EGRC-BPT valve.) &
3. Start engine.
4. Check for the EGR valve lifting with engine at less than 1,500 rpm under no load.

EGR valve should remain closed.
5. Check the EGR valve lifting when revving from 2,000 rpm up to 4,000 rpm under no load.
EGR valve should lift up, and go down without sticking when the engine is returned to idle.
6. Check rubber tube between EGRC-solenoid valve and throttle body for misconnection, cracks or block-

ages.
e
EGRC-BPT valve IFE
&L
EGR valve
' N

Check the EGR valve lifting T

LT
[

Removed EGR hose AEC124A RJ—\

L&
s

COMPONENT INSPECTION ;

EGRC-BPT valve

1) Plug one of two ports of EGRC-BPT valve. e
2) Vacuum from the other port and check leakage without apply-
ing any pressure from under EGR-BPT valve.

Leakage should exist. EL

X No pressure
SEF172P
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ON BOARD DIAGNOSIS LOGIC

Three Way Catalyst Function

ECM {ECCS control module}

Front
heated
oxygen

sensor

Exhaust
gas

Rear

heated
oxygen
sensor

Three
way
catalyst

Y

The ECM monitors the switching frequency ratio of
front heated oxygen sensor and rear heated oxygen
sensor.

A three way catalyst with high oxygen storage
capacity will indicate a low switching frequency of
rear heated oxygen sensor. As oxygen storage
capacity decreases, the rear heated oxygen sensor
switching frequency will increase.

When the frequency ratio of front heated oxygen
sensor and rear heated oxygen sensor approaches
a specified limit value, the three way catalyst mal-
function is diagnosed.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause)

P0o420 ® Three way catalyst does not operate properly.

® Three way catalyst

0702 ® Three way catalyst does not have enough exygen storage ® Exhaust tube

capacity.

@ |ntake air leak
® |njectors
® |njector leak

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the three way catalyst. During this check, a 1st trip DTC
might not be confirmed.

¥ MONITOR % NO FALL [ ]

CMPS-RPM(REF)  2137rpm
MAS AIR/FL SE 1.96V
COOLANTEMP/S  84°C

FR 02 SENSOR 0.37V

FR 02 MNTR LEAN
RRO2SENSOR 130V

RR 02 MNTR RICH

RECORD

SEFQ97P

®

Start engine and warm it up sufficiently.

Set “MANU TRIG” and “HI SPEED”, then select “FR 02
SENSCR”, “RR 02 SENSOR”, “FR 02 MNTR”, “RR
02 MNTR"” in "DATA MONITOR” mode with CONSULT.
Touch “RECORD” on CONSULT screen with engine
speed held at 2,000 rpm constant under no load.
Make sure that the switching frequency between
“RICH” and “LEAN” of “RR O2 MNTR” is much less
than that of “FR 02 MNTR”.

Switching frequency ratio =

Rear heated oxygen sensor switching frequency
Front heated oxygen sensor switching frequency

This ratio should be less than 0.6 {2WD models) and
0.8 (4WD models).
If the ratio is greater than above, the three way catalyst
is not operating propetiy.

OR

EC-186



TROUBLE DIAGNOSIS FOR DTC P0420

Three Way Catalyst Function {Cont’d)

- CA) E:l &/ 2) Set voltmeter probes between ECM terminals @ (front
HS. Gj] q @ heated oxygen sensor signal) and (engine ground),

and ECM terminals 3 (rear heated oxygen sensor sig- &

(F) 1) Startt engine and warm it up sufficiently. al

ECM  |O|CONNECTOR nal) and @ (engine ground).
4% 43 52 R 3} Keep engine speed at 2,000 rpm constant under no
SN\ load. [E]
12 1;5 4) Make sure that the voltage switching frequency (high &
0~ % low) between ECM terminals 62 and @3 is much less
o o 5 o C—’f@—H than that of ECM terminals @ and @3. LG

Switching frequency ratio =

SEF098P

Rear heated oxygen sensor voltage switching fre-
quency

Front heated oxygen sensor voltage switching fre- =
quency

This ratio should be less than 0.6 (2WD models) and Al
0.8 (4WD models). e
If the ratio is greater than above, it means three way
catalyst does not operate properly.

Note: If the voltage at terminal @) does not switch periodi-
cally more than 5 times within 10 seconds at step 3, |
perform TROUBLE DIAGNOSIS FOR DTC Po130 T
(Front heated oxygen sensor) first. (See page
EC-129))
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Three Way Catalyst Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

.

CHECK EXHAUST SYSTEM.
Visually check exhaust tubes and muffler

NG

SEF09%P

E]

AEQ

[ Ecm  Jo|connecTonrl|
102, 104, 107, 10%
_

oo |

for dent.
OK

Repair or replace it.

CHECK EXHAUST AIR LEAK.
Start engine and run it at idle. Listen for an
exhaust air leak before three way catalyst.

NG

SEF621T,

lOK

h 4

Repair or replace.

CHECK INTAKE AIR LEAK.
Start engine and run it at idle. Listen for an
intake air leak after mass air flow sensor.

NG

h 4

g lOK

Repair or replace.

CHECK INJECTORS.

1. Refer to WIRING DIAGRAM for
Injectors, EC-303.

Stop engine and then turn ignition switch
“ON”.

Check voltage between ECM terminals
, , , or and ground
with CONSULT or tester.

Battery voltage should exist.

. Turn ignition switch “OFF”.

2.

3.

NG

lOK

Remove injector assembly.
Refer to EC-26.
Keep fuel hose and all injecters connected

¥

Perform TROUBLE DIAG-
NQOSIS FOR NON-DE-
TECTABLE ITEMS, “Injec-
tors". (See page EC-303.)
Repair harness or connec-
tors.

to injector gallery.

1. Turn ignition switch “OFF”.

2. Disconnect camshaft position sensor
harness connector,

3. Turn ignition switch “ON".
Make sure fuel does not drip from injec-
tor.

Drips

h

Replace the injectors from
which fuel is dripping.

lDoes not drip.

Trouble is not fixed

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector
and retest.

-
>

Replace three way catalyst.

i Trouble is fixed.

INSPECTION END

EC-188




TROUBLE DIAGNOSIS FOR DTC P0440

Evaporative Emission (EVAP) Control System &
(Small Leak) _

Note: If both DTC P0440 and P0446 are displayed, perform TROUBLE DIAGNOSIS FOR P0446 first. (See jia
EC-207.)

ON BOARD DIAGNOSIS LOGIC

' Bk
This diagnosis uses two methods to detect leaks in the EVAP purge line.
The first method, the pressure test, makes use of vapor pressure in the fuel tank. The second method, the
vacuum test, makes use of engine intake manifold vacuum. LG

Pressure test

The EVAP canister vent control valve is closed to shut the EVAP purge line. The vacuum cut valve bypass
valve will then be opened to clear the line between the fuel tank and the EVAP canister purge control valve.
The EVAP control system pressure sensor can now monitor the pressure inside the fuel tank.

If prassure increases, the ECM will check for leaks in the line between the vacuum cut valve and EVAP can- [E
ister purge control valve. If no pressure does not increase, the ECM will perform the “Vacuum test”.

Vacuum test : oL

If pressure does not increase in the “Pressure test”, the ECM will check for leaks in the line between the fuel
tank and EVAP canister purge control valve, under the following “Vacuum test” conditions. ,
The vacuum cut valve bypass valve is opened to clear the line between the fuel tank and the EVAP canister T
purge control valve. The EVAP canister vent control valve will then be closed to shut the EVAP purge line off.

The EVAP canister purge volume control valve and EVAP canister purge control valve are opened to depres-
surize the EVAP purge line using intake manifold vacuum. After this occurs, the EVAP canister purge control AT
valve and EVAP canister purge volume control valve will be closed.

EVAP canister

==
EVAP centrol system pressure se? purge controf m Ie

solenoid valve

Vacuum cut valve bypass valve
EVAP shut valve .
\ ED)
®\ EVAP canister
urge control valve
Fuel tank Vacuum EVAP purg EA,
cut vaive |canister

EVAP canister—

EVAP canister

vent control purge volume |JE?-?‘

valve control valve SEFT820 iy
B
8T
BT
(4
L
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Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

Diagnostic
Trouble Code
No.

N Check Items
Malfunction is detected when ... (Possible Cause)

P0440 ® EVAP control system has a leak. ® Incorrect fuel tank vacuum reliet valve

0705 ® EVAP control system does not operate properly.

® Incorrect fuel filler cap used

® Fuel filler cap remains open or fails o close

@ Foreign matter caught in fuel filler cap

® Leak is in line between intake manifold and EVAP
canister purge control valve.

Foreign matter caught in EVAP canister vent control
valve.

EVAP canister or fuel fank leaks

EVAP purge line (pipe and rubber tube} leaks

EVAP purge line rubber tube bent

Blocked or bent rubber tube to EVAP control system
pressure sensor

Loose or disconnected rubber tube

EVAP canister purge control valve

EVAP canister purge volume control valve

EVAP canister purge control solenoid valve
Absolute pressiire sensor

Tank fue! temperature sensor

MAP/BARO switch solenoid valve

Blocked or bent rubber tube to MAP/BARO switch
solenoid valve

O-ring of EVAP canister vent control vailve is missing
or damaged

CAUTION:

e Use only a genuine fuel filler cap as a replacement. If an incorrect fuel filler cap is used, the MIL

may come on.

e If the fuel filler cap is not tightened properly, the MIL may come on.
& Use only a genuine rubber tube as a replacement.

DIAGNOSTIC TROUBLE CODE CONFIRMATION

l FREEZE FRAME DATA

[ seLecT Diag MoDE  [4]] PROCEDURE
I WORK SUPPORT J —~ CAUTION:
lSELF-DIAG RESULTS | e Always sefect “SINGLE TEST” with CONSULT when
performing the “FUNCTION TEST".

| DATA MONITOR | e Perform “FUNCTION TEST” when the fuel level is
| ACTIVE TEST m _[ less than 3/4 full. If not, inspect fuel filler cap and fuel
[FUN CTIONTEST ] tank separately. Refer to EC-193.

I 1) Select “EVAP (SMALL LEAK)" in “FUNCTION TEST”

mode with CONSULT.

SEF373Q 2) Make sure that “OK” is displayed with “EVAP (SMALL

LEAK)”. (If “NG" is displayed, refer to “DIAGNOSTIC
PROCEDURE".)
3) Check fuel filler cap and fuel tank when the fuel tank is

more than 3/4 full.
Refer to “DIAGNQOSTIC PROCEDURE”, EC-193.
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Evaporative Emission (EVAP) Control System

(Smali Leak) (Cont’d)

B 3

Start engine and warm it up sufficiently.
Check voltage between ECM terminal & and ground

Check voltage between ECM terminal &) and ground.

Perform the following procedure before the voltage

If the voltage drops below 0.8V,

cool down the engine and perform the entire proce-

Check voltage between ECM terminal @8 and ground.

Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON” and wait at least 12 seconds.
Restart engine and let it idle for at least 70 seconds.

2)
{Voltage 1).
Voltage: 1.9 - 4.2V
3}

Voltage: 0.8 - 1.5V
drops bhelow 0.8V.
dure aver again.

4)
Voltage: 1.9 - 4.1V
5)
6)
7)
8)

consecutively.
Gear position:

Vehicle speed:

Engine speed:

Maintain the following conditions for at least 40 seconds

Suitable gear position
50 - 70 km/h (31 - 43 MPH)
1,500 - 2,500 rpm

9) Decelerate the vehicle to 0 km/h and let engine idle.
10) Maintain the following conditions for at least 5 seconds

consecutively.
Gear position:

Vehicle speed:

Engine speed:

ii155 or 552’! position
40 - 60 km/h (25 - 37 MPH)
1,500 - 2,500 rpm

11} Perform steps 9, 10 more than 10 times.
12) Decelerate the vehicle to 0 km/h and let engine idle.
13) Maintain the following condition for at least continuous

10 seconds.
Gear position:

Vehicle speed:

Engine speed:

Suitable gear position
40 - 80 km/h (25 - 50 MPH)
1,000 - 3,000 rpm

14) Decelerate the vehicle to 0 km/h and let engine idle,
then wait at least 11 minutes.
15) Check voltage between ECM terminal and ground

{Voltage 2).

Voltage: 1.9 - 4.2V

16) Check voltage decrease between voltage 1 and 2.
Voltage 1 - Voltage 2 2 0.1V

17) Check voltage between ECM terminal @3 and ground

(Voltage 3).

Voltage: 0.3 - 0.7V
18) Maintain the following conditions for 9 minutes measur-
ing voltage between ECM terminal @3 and ground (Volt-
age 4) after 12 minutes have passed from restarting

engine in step 7.
Gear position:
Vehicle speed:
Engine speed:

Suitable gear position

20 - 80 km/h (12 - 50 MPH)
800 - 2,200 rpm (A/T models)
800 - 3,000 rpm (M/T models)

Voltage 4 - Voltage 3 = 0.5V (2WD M/T)

0.7V (2WD A/T)
0.8V (4WD)

19) Stop the vehicle, turn ignition switch “OFF”, wait at least
7 seconds, and then turn “ON”.

20) Perform
results})” with ECM.

EC-191
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332

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)
NOTE:

Hold the accelerator pedal as steady as possible during
driving in steps 8, 10, 13 and 18.

If the driving conditions do not conform to those specified
in steps 8, 10, 13 and 18, the procedure must be performed
again under the specified conditions.

It is better that the fuel level is low.

While warming up the engine or idling it for more than 30
seconds, keep the engine hood open. Close the engine
hood before driving the vehicle.
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TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d) l
DIAGNOSTIC PROCEDURE

T
m INSPECTION START T

=i
il it
CHECK FUEL FILLER CAP. NG | 1. Open fuel fitler cap, then
1. Check that fuel filler cap does not g clean cap and fuel filler e
remain open, closes properly and does neck threads using air
SEF434Q not contain foreign matter. blower.
2. Check for genuine fuel filler cap design. 2. Replace with genuine
E E\fA{P/-\P'_—t 3. Check fuel tank vacuum relief valve. fuel filler cap.
canister purde Refer to “EVAPORATIVE EMISSION
volume control valve "
AN SYSTEM”, EC-20. EE
oK
B v oL
CHECK COMPONENT NG | Replace EVAP canister
Air c!eaner (EVAP canister purge volume contrel ! purge volume control
/ hou/s’mg ~ valve). valve. T
/{ - Refer to “COMPONENT INSPECTION”,
SEF141S|| EC-196.
OK A
© ; ~
EUAD damsier CHECK COMPONENT NG | Replace EVAP canister TE
) purge control valveX {EVAP canister purge control valve}. " purge control valve.
JA FA Refer to “COMPONENT INSPECTION", .
\J” / EC-197. D
(//’ o
g i FA
So= : N
SEF14zs| | CHECK COMPONENT G_ Replace EVAP canister
(EVAP canister vent control valve). "1 vent control valve. B,
D] & Refer to “COMPONENT INSPECTION”, -
/ : N - “; EC-197.
~ %4 BIE
I JoK o
&5 / ®
/ QG {Go to next page.) &T
Y clﬂ‘/ .,
) . EVAP canister vent\ 25}
\\ contral valve V\
NN/ SEF1438
HlA
EL

133

EC-193 333
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4|

N
Throttle body

.

s EVAP canister purge

‘vﬁ \ control solenoid valve
kA -

” ‘
7\%

o
A=
\

1("
3 \
/

AEC136-A
Macrivetest® [
PURG CONT $/V N
(PURG CONT VAC) VG ON
zzz======z MONITOR =zzzzz=====
PURG CONT S/V ON
CMPS*RPM {(REF} 2000rpm
CLSD THL/P SW OFF

B ON/OFFI[ OFF

SEF098T

/K

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
®

l

CHECK COMPONENT (EVAP canister
purge control solenoid valve).

@ 1. Disconnect vacuum hose to

EVAP canister purge control
2. Start engine.

vaive.

3. Perform “PURG CONT S/V” in
“ACTIVE TEST” mode.

4, Select “ON” on CONSULT
screen to turn on “PURG CONT
S,

5. Check vacuum hose for vacuum
when rewving engine up to 2,000
rpm.

Vacuum should exist.

NG

OR
. Start engine and warm it up suf-
ficiently.
2. Stop engine.
. Lift up the vehicle.
4. Disconnect vacuum hose to
EVAP canister purge control

W

Check the following.

& EVAF canister purge con-
trol solenoid valve
Refer to “COMPONENTS
INSPECTION”, EC-197.

® Vacuum hoses for clog-
ging or disconnection
Refer to “VYacuum Hose
Drawing”, EC-22.

housing

SEF0945

CHECK COMPONENT
(MAP/BARQ switch solenoid valve).
Refer to “COMPONENT INSPECTION”,

Air cleaner <

housing
/ \(
SEF1485

EC-198.
lOK

(Go to next page.)

EC-194

valve.
TN 5. Start engine.
P 6. Check vacuum hose for vacuum
/ when revving engine up to
2,000 rpm.
Vacuum should exist.
CK
SEF148%
A 4
CHECK COMPONENT NG | Replace absolute pressure
o {Absolute pressure sensor). | sensor.
.Absolute Refer to “COMPONENT INSPECTION”,
(fg/r{essure seﬂsor\_( EC-197.
oK
A 4
Air cleaner NG

. | Replace MAP/BARO
" | switch solenoid valve.
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=

/

Right sice -~ fuel temperature

- frame sensor harness
> //?onnector
T
= )
) E /
1 —

]
- \

Fuet pump and ta

”

MEF468FA

Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)

l
CHECK COMPONENT NG Replace tank fuel tempera-
{Tank fuel temperature sensor}. ture sensor.
Refer to “COMPONENT INSPECTION",
EC-198.
OK
¥
NG

CHECK EVAP PURGE LINE.

Check EVAP purge line {pipe, rubber tube,
fuel tank and EVAP canister) for cracks or
fmproper connection.

Refer to “EVAPORATIVE EMISSION
SYSTEM,” EC-20.

OK

h 4

Clean EVAP purge line (pipe and rubber
tube) using air blower.

'

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-195

.| Repair or reconnect the

hose.

W5a
20

jwz
|

=)
G

335
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Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d)
COMPONENT INSPECTION

harness connector.

EVAP canister purge volume control valve
1. Disconnect EVAP canister purge volume controf valve

—eeer—— ]

SEF353Q

Bacrverest [

PURG VOL CONT/ 20Step

—zzzzz==== MONITOR z===zzzzz==:
CMPS<RPM(REF) Orpm
FRO2 MNTR RICH
A/F ALPHA 100%
THRTL POS SEN 0.48Y

[Qull_uP_| DWN JiQd]

SEF507R

2. Check resistance between the following terminals.

terminal (2) and terminals (1), 3
terminal (5) and terminals (@), (&)
Resistance:
Approximately 300 [At 25°C (77°F)]

Reconnect EVAP canister purge volume control vaive
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold coflector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch “ON”.
Perform “PURG VOL CONT/N” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control valve shaft moves smoothly forward and
backward according to the valve opening.
if NG, replace the EVAP canister purge volume centrol
valve.

OR

SEF763P

EVAP canister purge
volume control valve

2
Air cleaner

e
/ housing
e

\
// SEF141S

Disconnect EVAP canister purge volume control valve
harness connector.
Check resistance between the following terminals.
terminal @) and terminals (1), (3)
terminal (5) and terminals (8), (&
Resistance:

Approximately 300} [At 25°C (77°F)]
Reconnect EVAP canister purge volume control valve
harness connector.
Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)
Turn ignition switch "ON" and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.
If NG, replace the EVAP canister purge volume control
valve.

EC-196



TROUBLE DIAGNOSIS FOR DTC P0440
Evaporative Emission (EVAP) Control System

(Small Leak) (Cont’d) a
EVAP canister purge control solenoid valve
Check air passage continuity. WA
Air passage Alr passage
Condition continuity continuity ]

between @ and between @ and ©

12V direct current supply Yos No ﬁ
between terminals LG

SEF312Q Ne supply No Yes

If NG, replace solenoid valve.

FE

GL

MT

EVAP canister purge EVAP canister purge control valve AT
control valve Check EVAP canister purge control valve as foliows:

1. Plug the port ®. =F

2. Apply pressure [80.0 kPa {600 mmHg, 23.62 inHg, 11.60 psi)]
to port &). Then keep it for 15 seconds, and check there is no

leakage. 5[
3. Repeat step 2 for port ©. =

=0
T

SEF285PA

EVAP canister vent control valve

Check air passage continuity.
QTN Bl

- Air passage continuity '
o g\)\ Condition petween (&) and
o ””98 12V direct current supply between ter- 8T
) No
_ minals @ and @
5.1 - 6.3 N'm No supply Yes .
{0.52 - 0.64 kg-m, . . pRiet
BATTERY 45.1 - 55.6 in-lb) If NG, clean valve using air blower or replace as necessary.

SEF969S]  Make sure new O-ring is installed properly.

Absolute pressure sensor

m CONNECT . )
. e 1. Remove absolute pressure sensor from bracket with its har-
— ness connector connected. [

,2 2. BRemove hose from absolute pressure senscr.

g
=

Absolute pressure
sensor

3. Turn ignition switch “ON” and check output voltage between
terminal (2} and engine ground. EL
The voltage should be 3.2 tc 4.B V.

4, Use pump to apply vacuum of —-26.7 kPa (-200 mmHg, -7.87
inHg, --3.87 psi} to absolute pressure sensor as shown in fig- gy
ure and check the output voltage.

The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

EC-197 337
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—=-=oooozs MONITOR =s===z====
CMPS*RPM(REF) F00rpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

Bactverest B [

MAP/BARO swWv  MAP

[ BArRO |V

SEF500R

z======—== MONITOR =z=z=z==z==z:
CMPSRPM{REF) 7Q0rpm
MAPR/BARC SW/V BARO
ABSOL PRES/SE 4.3V

Bactverestl [

MAP/BARO Sw/  Baro

ARO[ INVITINN

SEF498R

BATTERY

MEC488B

Hot water

Tank fuel temperature
sensor connector
DISCONNECT

Evaporative Emission (EVAP) Control System
(Small Leak) (Cont’d)

CAUTION:
Always calibrate the vacuum pump gauge when using it.

5. If NG, replace absolute pressure sensor.

MAP/BAROQ switch solenoid valve

1. Start engine and warm it up sufficiently.
2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” mode
with CONSULT.
3. Check the following.
e When "MAP” is selected, “ABSOL PRES/SE” indi-
cates approximately 1.3V.
& When “BARO" is selected, “ABSOL PRES/SE” indi-
cates approximately 4.3V.
4. If NG, replace solenoid valve.
OR
@ Remove MAP/BARO switch solenocid vaive.
2. Check air passage continuity.

a—h

Air passage Air passage
Condition continuity continuity

between @ and between @ and ©

12V direct current supply

between terminals @ Yes No
and @
No supply No Yes

3. If NG, replace solencid valve.

Tank fuel temperature sensor

Check resistance by heating with hot water or heat gun as shown
in the figure.

{Reference data)

Temperature °G (°F) Resistance k(}
20 (68) 23-27
50 (122) 0.79 - 0.90

AEC145A

If NG, replace tank fuel temperature sensor.

EC-198



TROUBLE DIAGNOSIS FOR DTC P0443

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve

i)
E

SYSTEM DESCRIPTION

Camshaft position sensor Engine speed _ S
Engine coolant temperature sensor Engine coolant temperature - EVAP canister LG

ECM » purge control sole- ¥
Closed throttle position switch Closed throttle position {ECCS noid valve

con;rc;l Vacuum
Vehicle speed sensar Vehicle speed - mocule) signal

v -

Ignition switch Start signal EVAP canister =

h 4

purge control valve

=

[ L

Ignition switch “START”

Closed throttle position ‘
Low or high engine coolant temperature [y
During deceleration

Engine stopped

This system controls the vacuum signal applied to
the EVAP canister purge control valve.

When the ECM detects any of the following
conditicns, current does not flow through the EVAP
canister purge control solenoid valve.

[ BN BN BN BN BN

The solenoid valve cuts the vacuum signal so that Low vehicle speed (M/T models) AT

the EVAP canister purge control valve remains

closed. .
T

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

PD
TER-
WIRE DATA
MINAL | .o on ITEM CONDITION (DC voltage)
NO. =8,
; _ Engine is running.
105 WIR EVAP cam_ster purge con | L | E:?TT;E;!/Y VOLTAGE
trol solenoid valve Idle speed (11 - ) A
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. BE:
MONITOR ITEM CONDITION SPECIFICATION
Idle OFF ST
PURG CONT S/V | ® Engine: After warming up
2,000 rpm ON
BT
To EVAP canister purge control valve COM PONENT DESCRIPTION
Intake f , EVAP canister purge control solenoid valve
manifold To intake ] ) ) )
vacuum air duct The EVAF canister purge control solenoid valve responds to sig- :
signal <o nals from the ECM. When the ECM sends an OFF signal, the

vacuum signal (from the intake manifold to the EVAP canister 2l
purge control valve} is cut. =
When the ECM sends an ON (ground) signal, the vacuum signal

passes through the EVAP canister purge control solenoid valve. o)
The signal then opens the EVAP canister purge control valve.

SEF673PA

EC-199 339
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Evaporative Emission (EVAP) Canister Purge

Control

Vacuum signai from
EVAP canister purge
control solenoid
valve

EVAP canister purge
control valve

When the

Ta EVAP
" 4 canister
purge volume
From control vaive
EVAP
canister ‘Q (‘
" 4 3
SEF3430A

EVAPORATIVE EMISSION SYSTEM DIAGRAM

Valve/Solenoid Valve (Cont’d)

EVAP canister purge control valve

vacuum signal is cut by EVAP canister purge control

solenoid valve, EVAP canister purge control valve closes.,

EVAP cantrol system pressure sensor

Vacuum cut valve bypass vaive
EVAP shut valve—\

EVAP canister
purge control
solencid valve

r

EVAP canister

Fuel tank
cut valve

\i% EVAP

canister

purge control valve

EVAP canister

EVAF canister
vent control \é
valve

purge volume
control valve

SEF782Q

Diagnostic Check ltems
Trouble Code Malfunction is detected when __.. .
No. (Possible Cause)
P0443 A) An improper voltage signal is sent to ECM through ® Harness or connectors
0807 EVAP canister purge conirol solenoid valve, {The EVAP canister purge control solenoid valve cir-
culit is open or shorted.)
® EVAP canister purge control solencid valve
B} EVAP canister purge controf valve does not operate |® EVAP canister purge control valve
properly (stuck open). ® EVAP canister purge control solenoid valve
® Vacuurm hoses for clogging or disconnection
® EVAP control system pressure sensor
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
Perform “Procedure for malfunction A” first. H the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”
on next page.
Procedure for malfunction A
# MONITOR  + NoFalL [] 1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode with CONSULT.
CMPS*RPM(REF .
(REF) orem 3) Wait at least 5 seconds.
— OR
@ 1) Turn ignition switch “ON™ and wait at least 5 seconds.
g/ 2) Select “MODE 7” with GST.
OR
@ 1) Turn ignition switch “ON” and wait at least 5 seconds.
: 2) Turn ignition switch “OFF”, wait at least 7 seconds and
RECORD then turn “ON". . _ .
| SEF422T 3) Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM.
EC-200
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Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d) &
* MONITOR — ~r NOFAIL Procedure for maifunction B
CMPSsRFM (POS3) 2000rpm 1) Lift up vehicie. [il &,
SS&LQEET.;ES”?ES ggkfn/h 2) Turn ignition switch “ON” and select “DATA MONITOR”
. mode with CONSULT.
TANKF/TMP SE e 3) Start engine and warm it up sufficiently. =R
4) Check that tank fuel temperature is above 0°C (32°F).
5) Turn ignition switch “OFF” and wait at least 7 seconds.
6) Turn ignition switch “ON” and wait at least 12 seconds. ¢
| RECORD 7) Start engine and let it idle for at least 70 seconds.
SEFs16T 8) Maintain the following conditions for at least 10 sec-
onds.

Gear position:
“2” or “D” range (A/T)
“3rd” or “4th’’ gear (M/T) BE
Vehicle speed:
50 - 80 km/h (31 - 50 MPH)
Engine speed; cL
1,500 - 2,500 rpm
Coolant temperature:
Less than 100°C (212°F) T

dr
T
— OR
VEHICLE SPD ... & 1) Liftup vehicle.
IGN ADVANCE .....cccoecccourreen.. BO® = 2) Turn ignition switch “ON” and select "MODE 1" with 7%
%ﬁLPC LOAD .. GST.
MAF T 3) Start engine and warm it up sufficiently.
MHROITLEPOS vt DO 4) Check that voltage between ECM terminal and [0
EHEt gzg #1 c ground is less than 4.2V.
SHORT FTfﬁ e 5) Turn ignition switch “OFF” and wait at least 7 seconds.
ONGEL# oo 6) Turn ignition switch “ON” and wait at least 12 seconds. Ef
OZFTB1 ST i O, 7) Start engine and let it idle for at least 70 seconds.
O25B152. i O SEF519R 8) Maintain the following conditions for at least 10 sec-
onds. B
'@ A Gear position:
PHs. Ejl (l@ “2” or “D” range (A/T)
=Tal “3rd” or “4th” gear (M/T) BE
EcM__Jojcounecton] @ ¢ Vehicle speed:
® 50 - 80 km/h (31 - 50 MPH)
cfé)\ y Engine speed: a7
1,500 - 2,500 rpm
Coolant temperature:
_f] Less than 100°C (212°F) =5
& L 9) Select “MODE 7" with GST.
SEFB17T
8T
NH’LJ’,@-\‘A
ElL

EC-201 341
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Evaporative Emission (EVAP) Canister Purge

Control Valve/Solenoid Valve (Cont’d)

OR

T =
A€ @ |
[_ecm |:z|CONNEGTDF|” @ g;

W

Lift up vehicle.

Start engine and warm it up sufficiently.

Check that voltage between ECM terminal and
ground is less than 4.2V.

4) Turn ignition switch “OFF” and wait at least 7 seconds.
5) Turn ignition switch “ON” and wait at least 12 seconds.
o 9—'[—_[ 6) Start engine and let it idle for at least 70 seconds.
= 7} Maintain the following conditions for at least 10 sec-
SEF817T onds.
Gear position:
2" or “D” range (A/T)
“3rd” or “4th” gear (M/T)
Vehicle speed:
50 - 80 km/h (31 - 50 MPH)
Engine speed:
1,500 - 2,500 rpm
Voltage between ECM terminai &) and ground:
More than 0.8V
8) Turn ignition switch “"OFF", wait at least 7 seconds and
then turn “ON”.
9} Perform “Diagnostic Test Mode Il (Self-diagnostic
results)”’ with ECM.
EC-202
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Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

&

EC-CANIV-01 i

IGNITION SWITCH : EN
ON or START mmmm : Detectable line for DTC
Refer to “EL POWER". = : Non-detectable line for DTC
10A
LG
WIfB
W/B
: Fe
@ = wB=pTo EL METER
| |
BAV
I oL
Bav BT
r.-| EVAP CANISTER
1 plRae
CONTROL
SOLENOID
VALVE AT
| ER{ QR
W/R
TF
PD
B,
W/R
[Fosil 5
oPC EGM (EGCS BR
CONTROL
MODULE)
(u112) .
(D) &
RS
1)
G HA
101]102|103| |104| 105|106 1]2]3] 4] 20121[z2[23 R E EL
107{108]108] |110]111]112 HOERN O 22]25[26127]28] [42]43 Ly
29]a0]31]32]33] 45150 W HS
113[114| 1151 [118]117] 118 BEE o A S S.
[

AEC310A

EC-203 343
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S

~Throttle :"7}’ =
O
& -

— EVAP canister purge control
solenmd harmess connector

e

AEC137A

2
'll.

,(?
V7

£

A

N>

CHSCONNECT

& G
i

T

TS.

G

o

=  SEF488R

‘8]

HE 6 €

[><]

[of connEcTOR|| 1

ECM

105

[@]

SEF489R

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE
Procedure for malfunction A

INSPECTION START

l

CHECK POWER SUPPLY. NG | Check the following.
1. Disconngct EVAP canister purge control "| ® 10A fuse
solenoid valve harness connector. ® Hamess for open or short
2. Turn ignition switch “ON". between EVAF canister
3. Check voltage between terminal @ purge control solenoid
and ground with CONSULT or tester. valve and fuse
Voltage: Battery voltage If NG, repair harness or
l oK connectors.
CHECK OUTPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
1. Tum ignition switch “OFF”. | tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal and terminal (2)
Continuity should exist.
If OK, check harness for short.
l OK
NG

CHECK COMPONENT

{EVAP canister purge control solencid
valve).

Refer to “COMPONENT INSPECTION”,
EC-206.

Y

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM hamess connector

and retest.

INSPECTION END

EC-204

Replace EVAP canister
purge contral solenoid
vaive.
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- N

EVAP

purge
2

Ak F\\ \/
canister

controi valve™
[ ~

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

Procedure for malfunction B

INSPECTION START

|

(S
SEF1428
macTiveTesTH [
PURG CONT S/
(PURG CONT VAC) VC ON
z—=z-==—= MONITOR ===z==zzz=:
PURG CONT S/V ON
CMPS*RPM (REF) 2000rpm
CLSD THL/P SwW OFF
I (ON/OFF][ OFF |
SEF(98T)

CHECK VACUUM SIGNAL.
1. Disconnect vacuum hose to
EVAP canister purge control
2. Start engine.

valve.

3. Perform “PURG CONT S/V" in
“ACTIVE TEST” mode.

4, Select "ON” on CONSULT
screen to turn on “PURG CONT
ST

5. Check vacuum hose for vacuum
when revving engine up to 2,000
rpm.

Vacuum should exist.
OR

NG

CHECK COMPONENTS

. Start engine and warm it up suf-
ficiently.

2. Slop engine.

. Lift up vehicle.

. Disconnect vacuum hose to
EVAP canister purge control
valve.

5. Start engine.

6. Check vacuum hose for vacuum

when revving engine up to

2,000 rpm.

Vacuum should exist.

=

LOK

(EVAP canister purge con-
trol solenocid valve).

Refer ta “COMPONENTS
INSPECTION” on next

page.

OK

v

Check vacuum hoses for
clogging or disccnnaction.
Refer to “Vacuum Hose
Drawing”, EC-13.

SEF148S

CHECK COMPONENT
(EVAP canister purge contrel valve).
Refer o “COMPONENT INSPECTICN” on

NG

. | Replace EVAP canister

next page.
IOK

Go to "TROUBLE DIAGNQOSIS FOR DTC
P0450", “EVAP Control System Pressure

Sensor’, EC-212.
‘LOK

purge control valve.

CHECK EVAPORATIVE EMISSION LINE.
Check EVAP purge line hoses for leak or
clogging.

Refer to “Evaporative Emission Line

NG

. | Repair EVAP purge line

Drawing”, EC-22.
l OK

INSPECTION END

EC-205

| hoses.

Fe

"
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T
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BATTERY

SEF313G

EVAP canister purge
control valve

SEF285PA

Evaporative Emission (EVAP) Canister Purge
Control Valve/Solenoid Valve (Cont’d)

COMPONENT INSPECTION

EVAP canister purge control solenoid valve
Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and ©
12V di
irect cur.rent supply Yes No
between terminals
No supply No Yes

If NG, replace solenoid valve.

EVAP canister purge control valve
Check EVAP canister purge control valve as follows.

1. Plug the port ®.

2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi}]
to port ®). Then keep it for 15 seconds, and check there is no

leakage.

3. Repeat step 2 for port ©.

EC-206
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Coil

Atmaospheric pressure

Canister side

Spring
SEF378Q

Plunger

/

et e
P [Y f, -

s/
/ - tlﬂ/ / C

N

- EVAP canister vent

>
control valve m
SEF1435

AN

Evaporative Emission (EVAP) Canister Vent
Control Valve

Note: If both DTC P0440 and P0446 are displayed, perform
TROUBLE DIAGNOSIS FOR P0446 first.

COMPONENT DESCRIPTION

The EVAP canister vent control valve is located on the EVAP can-
ister and is used to seal the canister vent.

This solenoid (the EVAP canister vent control valve) responds to
signals from the ECM.

When the ECM sends an ON signal, the coil in the solenoid valve
is energized.

Aplunger will then move to seal the canister vent. The ability to seal
the vent is necessary for the on board diagnosis of other evapora-
tive loss system components.

This solenoid valve is used only for diagnosis, and usually remains
opened.

When the vent is closed, under normal purge conditions, the
evaporative logs system is depressurized and allows “EVAP Con-
trol System (Small Leak)” diagnosis.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @) (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage}
NO.
EVAP canister vent con- — — BATTERY VOLTAGE
108 R ol valve Ilgnltlon switch “ON | (11 - 14V)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM CONDHTION SPECIFICATION
VENT CONTNV ® [gnition switch: ON OFF
ON BOARD DIAGNOSIS LOGIC

Diagnostic
I Check Items

TroulT\I‘:iJ Code Malfunction is detected when ... (Possible Cause)

Po446 A) An improper vollage signal is sent to ECM through ® Harness or connectors

0803 EVAP canister vent conirol valve. {EVAP canister vent control valve circuit is open or

properly.

B) EVAP canister vent control valve does not operate L]

shorted.)

EVAP canister vent control valve

® EVAP control system pressure sensor

® Blocked rubber tube to EVAP canister vent control
valve

EC-207

)

i
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r‘)\O-ringa

T 51 - 6.3 N-m
W (0.52 - 0.64 kg-m,
45.1 - 55.6 in-lb)

SEF9695)

BATTERY

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’'d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A”. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”
oh next page.

Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR™” mode with GONSULT.
3) Start engine and wait at least 5 seconds.
OR
) 1} Start engine and wait at least 5 seconds.
2} Select “MODE 77 with GST.
CR
oy 1) Start engine and wait at least 5 seconds.
2} Turn ignition switch “OFF”, wait at least 7 seconds and
then turn "ON".
3} Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM,

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EVAP can-

ister vent control valve circuit. During this check, a 1st trip DTC

might not be confirmed.

Procedure for malfunction B

1) Remove EVAP canister vent control valve from EVAP canister
and disconnect hoses from the valve.

2) Check air passage continuity.

- Air passage continuity
dit
Condition between @ and
12V direct current supply between ter- No
minals @ and @
No supply Yes

Make sure new Q-ring is installed properly.

EC-208



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve (Cont’d)

)

EC-VENT/V-01 s

IGNITION SWITCH E‘[M]
ON or START mmmm : Detectable ling for DTC =
—— : Non-detectable ling for DTC

Refer to “EL-POWER".

154
5] LS
T
“a’ RE
e @@ s
B/W
Gl
BW T
| IEVAP
’Tl CANISTER
YENT
g CONTROL AT
VALVE il
e
R =
I e
PE
R
,—'—|
21 G -

L

T I T
=

Ifios BR
ECM {(ECCS =0
cocv CONTROL
MODULE)
@D 8T
Bt
_ BT
== =
2la]sTs [7]8] @ 1]z{s[a]5] (&) D)
alohihzliaal 7(s[efid S @ 5 o
Ha

101[102frca] [woafros = EL
107[108[109] [110f113
113[114[118] |118]117 w H.5.

AEC311A
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TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent
Control Valve {(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START
v
CHECK POWER SUPPLY. NG.‘ Check the following.
§ 1. Disconnect EVAP canister vent control "| ® Harness connectors
control vaive valve harness connector. @
harness connector 2. Turn ignition switch “ON”, ® 15A fuse
SeFt49s( | 3. Check voltage between terminal @ ® Hamness for open or short
and ground with CONSULT or tester. between EVAP canister
. Voltage: Battery voltage vent control valve and
E DISCONNECT (7_ fUSe
T5. E} "i@ @ OK If NG, repair harness or con-
nectors.
i]2
= B '
CHECK OUTPUT SIGNAL CIRCUIT. NGL Check the following.
1. Turn ignition switch “OFF", | ® Harness connectors
2. Disconnect ECM hamess connector. (2,
3. Check harness continuity between ECM @ Harness for open or short
© e‘ﬂ terminal and terminal (1). between EVAP canister
= SEF150S Continuity should exist. vent control valve and
If OK, check hamness for short. ECM
’E If NG, repair harness or con-
m BISCONNECT @ DISCONHECT OK nectors.
HS. E}l T.5. E} v

oo = CHECK RUBBER TUBE FOR CLOG-
| OfcomnecTor]| ¢ GING.
108 Check obstructed rubber tube to EVAP

canister vent control valve and clean the
rubber tube using air blower.

@ lOK

CHECK COMPONENT NG,# Replace EVAP canister
seF1s1s| | (EVAP canister vent control valve). vent control valve.

Refer to “COMPONENT INSPECTICON”

on next page.

'LOK

CHECK COMPONENT NG.; Replace EVAP control sys-

(EVAP control system pressure sensor). tem pressure sensor.

Refer to “COMPONENT INSPECTION”

on next page.

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess
connector. Reconnect ECM harness con-
nector and retest.

INSPECTION END

350 EC-210



TROUBLE DIAGNOSIS FOR DTC P0446

Evaporative Emission (EVAP) Canister Vent

Control Valve (Cont’d)

o & 0 COMPONENT INSPECTION
O =L -
B EVAP canister vent control valve BL&
ﬁ%\ Check air passage continuity.
0-ring€33 E]
Condition Air passage continuity ‘
T between (&) and
51 -63 N
E] {0.52 - 0.64 r:g-m’ 1?V direct current supply between ter- No L
45.1 - 55.6 in-lb) minals (1) and (@)
SEF969S No supply Yes

If NG, clean valve using air blower or replace as necessary.
Make sure new O-ring is installed properly.

EVAP control system pressure sensor

i}@ 1. Remove EVAP control system pressure sensor with its har-

3|2

SIEIED ness connector connected. TE
EVAF control system

pressure sensor 2. Remove hose from EVAP control system pressure sensor.

3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure. o)

P N 4. Check output voltage between terminal @) and engine ground. i
1 Pressure (Relative to atmospheric pressure) Veltage (V)
= | 0kPa (0 mmHg, 0 inHg, 0 psi) 3.0 - 3.6 P
SEF400S -9.3 kPa (-70 mmHg, -2.76 inHg, ~1.35 psi}) 04-06
F}ii@z
CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAFP control system pressure sensor,

s
=]

ele]
&

o
H&
Mo
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TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative
’ e emission (EVAP)
control system
Q‘ pressure $ensor
M
K

SEF429Q

e = Now N
OW ~ MY WM A,
T T

Qutput voltage V

(=]

1 L
-9.3 +4.0
(70, 2,76, —1.35) {+30, +1.18, +0.58)
Pressure kPa (mmHg, inHg, psi)

{Relative to atmospheric pressure) SEF9545

Evaporative Emission (EVAP) Control System

Pressure Sensor

COMPONENT DESCRIPTION

The EVAP controf system pressure sensor detects pressure in the
purge line. The sensor output voltage to the ECM increases as
pressure increases. The EVAP control system pressure sensor is
not used to control the engine system. It is used only for on board

diagnosis.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {(ECCS ground).

TER-
WIRE DATA

MINAL COLOR ITEM CONDITION (DG voltage)

NQ.

49 P Sensors’ power supply ]Ignition switch “ON”J Approximately 5V

|Engine is running.] (Warm-up condition)
50 B/G Sensors’ ground 0.001 - 0.02V
Idle speed
67 | L EVAP conlrol syslem fignition switch “ON'] Approximately 3.4V
pressure sensor

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
EVAP SYS PRES (@ Ignition switch: ON Approx. 3.4V
ON BOARD DIAGNOSIS LOGIC

Diagnostic Trouble Check ltems

Code No.

Malfunction is detected when ....

{Possible Cause)}

P0450
0704

® An improper voltage signal from EVAP control
system pressure sensor is sent to ECM.

® Harness or connectors

(The EVAP control system pressure sensor circuit
is open or shorted.)

® EVAP control system pressure sensor
® EVAP canister vent control valve (The valve is
stuck open.)

352
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TROUBLE DIAGNOSIS FOR DTC P0450

3¢ MCNITOR  ¥r NOFAIL

CMPSeRPM(REF) orpm
COOLAN TEMP/S 83°C
TANK F/TMP SE 22°C

[

| RECORD

SEF818T

CONNECT
HAE

I ecm|ofconnecTor]l

ﬂ
@ O 1

)
i

BN,

SEF817T)

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1)} Start engine and warm it up sufficiently.
2) Check that tank fuel temperature is above 0°C (32°F).
3) Turn ignition switch “OFF” and wait at least 7 seconds.
4) Turn ignition switch “"ON”.
5) Select “DATA MONITOR” mode with CONSULT.
6) Wait at least 5 seconds.

OR

[
GET

1) Start engine and warm it up sufficiently.
2) Check that voltage between ECM terminal and
ground is less than 4.2V,
3) Turn ignition switch "OFF” and wait at least 7 seconds.
4) Turn ignition switch “ON” and wait at least 5 seconds.
5) Select “MODE 7” with GST.
OR

NO
JuoLs,

1) Start engine and warm it up sufficiently.

2) Check that voltage between ECM terminal and
ground is less than 4.2V.

3) Turn ignition switch “OFF” and wait at least 7 seconds.

4) Turn ignition switch “ON” and wait at least 5 seconds.

5) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON".

6) Perform “Diagnostic Test Mode 1l (Self-diagnostic
results)” with ECM.

EC-213
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TROUBLE DIAGNOSIS FOR DTC P0450

CONNECTOR-1

g

Evaporative Emission (EVAP) Control System
Pressure Sensor (Cont’d)

EC-PRE/SE-01

EVAP CONTROL
SYSTEM
PRESSURE
SENSOR . : Detectable line for DTC
ii“ |L_2__|| |ILI| —  Non-detectable ling for DTC
P L B3
q 3 !
t -— |
1 1
i |
| |
1 |
1 1
1 1
1 ’ |
1 1
1 |
1 1
1 1
1 1
t I
T T R
® )
P L B/G

ECM
AVCC FTPRS GND-A (ECCS

CCONTROL

MODULE)

wle [0

pury

||

Refer to last page (Foldout page).

W H.S.

103]

10|

115

[2of21]2e]ea)  [asfanf [aofa1] [5afsalss] [se]
24|25 ea]27 28] (2 (3] [2a]zs]+e]57]58]s]e0

[29]30]31[32]33]  [3a[5g] l47l48lezle3leales] [7o]
34]35]38]37 56]67]6s]59]

(=]

AECO54A
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TROUBLE DIAGNOSIS FOR DTC P0450

SEF0895

- EVAP control 5
pressure sensor
harness connacior

/

=)

SEF1525

V]

f 2 O
SEF410Q
B
% DISCONMECT
7= A€ C
Q]
|
SEF411Q

A€ C) A€

ECM

|of connecToR|)

(al213

67

[Q]

SEF426R

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK SHIELD CIRCUIT. NG‘ Repair harness or connec-
1. Turn ignition switch “OFF”. 1 tors.
2. Loosen and retighten engine ground
SCrews.
3. Remove joint connector-1.
4, Check the following.
& Continuity_hetween joint connector-1
terminal and ground
® Joint connectar-1
(Refer to “"HARNESS LAYOUT” in EL
section.)
Continuity should exist.
If K, check harness for short. Then
reconnect joint connector-1.
OK
hd
CHECK POWER SUPPLY. NG '\ Gheck the following.
1. Disconnect EVAP control system pres- "] ® Hamess connectors
sure sensor harness connector. )
2. Turn ignition switch “*ON". ® Joint connector-t
3. Check voltage between terminal @ ® Harness for open or short
and engine ground with CONSULT or between EVAP control
iester. system pressure sensor
Voltage: Approximately 5V and ECM
It NG, repair harness or con-
OK nectors.
B| v
CHECK GROUND CIRCUIT. NG | Check the following.
1. Turn ignition switch “OFF". | ® Hamess connectors
2. Check harness continuity between ter- R
minal and engine ground. ® Harness for open or short
Continuity should exist. between ECM and EVAP
If OK, check hamess for short. control system pressure
sensor
OK It NG, repair harness or con-
nectors.
v
NG

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and terminal
Continuity should exist.
If OK, check harness for short.

Y

OK

h 4

CHECK COMPONENT

(EVAP canister vent control valve).
Refer to “COMPONENT INSPECTION”,
EC-211.

v OK

®

{Go to next page.)

EC-215

Check the following.

® Harness connectors
(€

® Harness for open or short
between ECM and EVAP
contrel system pressure
sensor

If NG, repair harness or con-

nectors.

1

ek

355



TROUBLE DIAGNOSIS FOR DTC P0450

Evaporative Emission (EVAP) Control System

Pressure Sensor (Cont’d)
®

|

CHECK COMPONENT NG_‘ Replace EVAP control sys-
(EVAP control system pressure sensor). "1 tem pressure sensor.

Refer to “COMPONENT INSPECTION"
helow.

OK

A4

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector.

Reconnect ECM harness connector and
retest.

A 4
INSPECTION END

m GCONNECT ‘b (‘
A€ G
EVAP control system
pressure Sensor —

COMPONENT INSPECTION

() EVAP control system pressure sensor
1. Remove EVAP control system pressure sensor with its har-

ness connector connected.

356

2. Remove hose from EVAP control system pressure sensor.
® o 3. Use pump to apply vacuum and pressure to EVAP control
system pressure sensor as shown in figure.
4. Check output voltage between terminal (2) and engine ground.
Pressure (Relfative to atmospheric pressure) Voltage (V)
SEF400S| g kPa (0 mmHg, 0 inHg, O psi) 3.0-36
-9.3 kPa (-70 mmHg, -2.76 inHg, —1.35 psi) 04-06

CAUTION:

Always calibrate the vacuum pump gauge when using it.
5. If NG, replace EVAP control system pressure sensor.

EC-216



TROUBLE DIAGNOSIS FOR DTC P0500

Vehicle Speed Sensor (VSS) &l
COMPONENT DESCRIPTION
Vehicle speed The vehicle speed sensor is installed in the transmission. It con-  [#4
pee \ . . . .
sensor tains a pulse generator which provides a vehicle speed signal to
the speedometer. The speedometer then sends a signal to the
ECM. Eii
LG
AEC110

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {ECCS ground).

TER- FE
WIRE DATA
L TEM
MINA COLOR I CONDITION (DC voltage)
NO.
G,
£ngine is running. ; R -
26 WL Vehicte speed sensor | j Apgrommatery 1.8-24V
Slowly rotating front wheels (AG voltage) -
*: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)} -
ON BOARD DIAGNOSIS LOGIC i
Ly
Diagnostic .
Trouble Code Malfunction is detected when ... Che.Ck Hems
(Possible cause) _
No. TE
POS500 ® The almost 0 km/h (0 MPH) signal from the vehicle ® Harness or connector
0104 speed sensor is sent to ECM even when the vehicle is (The vehicle speed sensor circuit is open or shorted.) L
driving. ® Vehicle spead sensor PU
Rl
8T

=l
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TROUBLE DIAGNOSIS FOR DTC P0500

B vEHICLE SPEED SEN CKTH

AFTER TOUCH START.
DRIVE VEHICLE
AT 10km/h {Bmph) OR
MCRE WITHIN 15 sec.

]
| next |[ START |

MEF553D

v MONITOR ¥ NO FalL [
VHCL SPEED SE 20km/h

P/N POSI SW OFF

RECORD ]
SEF841N

FUEL 5YS #1 CLOSED
FUEL SYS #2 UNUSED
CALC LOAD 57
COOLANT TEMP 87
AL
ENGINE SPD 2295RPM
VEHICLE SPD S57TMPH
IGN ADVANCE 340
INTAKE AIR 43°C
MAF 26.2gm/sec
THROTTLE POS 12%
025 LOCATION 3
g2rriel
035 B1,82 0.070V

SEF942N

Vehicle Speed Sensor (VSS) (Cont’'d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of vehicle speed
sensor circuit. During this check, a 1st trip DTC might not be con-

firmed.

1) Jack up drive wheels.

¥

2) Start engine.
3) Perform “VEHICLE SPEED SEN CKT” in “FUNCTION
TEST” mode with CONSULT.

OR
2) Start engine.
3) Read vehicle speed sensor signal in "DATA MONITOR”

mode with CONSULT.

The vehicle speed on CONSULT should be able to
exceed 10 km/h (6 MPH) when rotating wheels with suit-
able gear position.

OR

1) Jack up drive wheels.
2) Start engine.
3) Read vehicle spead sensor signal in “MODE 17 with

GST.
The vehicle speed on GST should be able to exceed 10
km/h (6 MPH) when rotating wheels with suitable gear
position.

OR

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

NOY

TODL&

1) Start engine and warm it up sufficiently.
2) Perform test drive for at least 10 seconds continuously
in the folliowing recommended condition.
Engine speed : 1,400 - 2,500 rpm (A/T models)
1,700 - 2,600 rpm (2WD M/T

models)
1,850 - 2,850 rpm (4WD M/T
modeis)

Intake

manifold vacuum : (A/T models) -53.3 to —-33.3
kPa
{(-400 to -250 mmHg, —-15.75
to -9.84 inHg, -7.73 to -4.83
psi)
(M/T models) -46.7 to -32.0
kPa
(=350 to -240 mmHg, -13.78
to -9.45 inHg, -6.77 to —4.64
psi)

Gear position : Suitable position (except “N” or
“P" position)

3) Stop the vehicle, turn ignition switch “CFF”, wait at least
7 seconds and then turn “ON”.

4) Perform “Diagnostic Test Mode II (Self-diagnostic
results)” with ECM,

Even though 1st trip DTC is not detected, perform the

above test drive at least one more time.

EC-218



TROUBLE DIAGNOSIS FOR DTC P0500
Vehicle Speed Sensor (VSS) (Cont’d)

IGNITION SWITCH EC-VSS-01
ON or START 8
l Refer to “EL-POWER".
10A
mam : Detectable line for DTC B
T — : Non-detectable iine for DTC :
) i
e
JOINT
CONNECTOR-2
.
W/B = W/B —
WiB
=l EE
F1 -
&l
W/B
COMBINATION
| METER
- (SPEEDOMETER)
—— < {bgr = @@
SPEEDOMETER
L@AT
L [ ST
WiL w R e
: E13]} .. J[Ci2
[l Lrl
JOINT W R
CONNEGTOR-2 2
WiL
]
== B 2
B WwiL Iy
W R
B
3 D
EX B
WiL W R
vap ECM (ECCS VEHICLE .
GONTROL SPEED BR
B B B MGDULE) SENSOA
A L L
8T
Refer to last page (Foldout page).
S~ C)
T3 @2 RS
\el718/ ey |
e e e e e e e e e e
[ —
' wD B
1 P2 F31 B Y KL
1| [i7hel s el @D
o
A&
1o1f102f103] [10af10s
107]108}108| |1 10f111
11a}114[118] [116]117 el

(B4
AECOS5A
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HAE B

I Ecm  lofconnecToR]|
28

—

[Q]

BNENERR
6[5]4]

SEF1535

Vehicle Speed Sensor (VSS) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

hd

CHECK INPUT SIGNAL CIRCUIT. NG_ Check the following.
1. Turn ignition switch “OFF". | ® Hamess connectors
2. Disconnect ECM hamess connector ), (s

and combination meter harness con- ® Harness for open or short

nector. between ECM and combi-
3. Check harness continuity between ECM nation metey

terminal @ and terminal @ If NG, repair harness or con-

Continuity should exist. nectors.

if OK, check harness for short.

oK
A
NG

CHECK SPEEDOMETER FUNCTION.
Make sure that speedometer functions

properly.

OK

b

Bisconnect and reconnect hamess con-
nectors in the circuit. Then retest.

v

J Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

h 4

INSPECTION END

EC-220

Y

Check the following.
® Harness connectors

. QD
L P-ICZI?ess connectors
. (&

L l%essf?open or shont
between combination
meter and vehicle speed
sensor

If NG, repair harness or con-

nectors.

Check vehicle speed sensor

and its circuit.

(Refer to EL section.)




TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air @l
Control (AAC) Valve

SYSTEM DESCRIPTION (s

— Engine speed
Camshaft position sensor >
El
- Amount of intake air
Mass air flow sensor > .
e
) Engine coolant temperature
Engine coolant temperature sensor >
" : Start signal
Ignition switch >
FE
Throttle position
Throttle position sensor P | ECM
(ECCS oL
control | IACV-AAC valve
Inhibitor switch (A/T models)/ Park/Neutral position module}
Neutra' position switch (M/T models) " BT
- — - Air conditioner operation
Air conditioner switch BT
. ) ) Power steering load signal
Power steering oi! pressure switch > TE
Battery voltage
Battery > 210
- Vehicle speed
Vehicle speed sensor > EA
]

This system automatically controls engine idle speed to a specified level. Idle speed is controlled through fine IRA
adjustment of the amount of air which by-passes the throttle valve via IACV-AAC valve. The IACV-AAC valve
repeats ON/OFF operation according to the signal sent from the ECM. The camshaft position sensor detects
the actual engine speed and sends a signal to the ECM. The ECM then controls the ON/OFF time of the BR
IACV-AAC valve so that engine speed coincides with the target value memorized in ECM. The target engine
speed is the lowest speed at which the engine can operate steadily. The optimum value stored in the ECM is  _
determined by taking into consideration various engine conditions, such as during warm up, deceleration, and ST
engine load (air conditioner and power steering operation).

ECM TERMINALS AND REFERENCE VALUE RS
Specification data are reference values and are measured between each terminal and {ECCS ground}.
TER- BT
WIRE DATA
MP:réAL COLOR ITEM CONDITION (DC voltage)
R

BATTERY VOLTAGE

Ignition switch "ON".j

(11 - 14V)
101 wiG IACV-AAC valve [Engine is runn‘mg.] (Warm-up condition) EL
Engine speed is 2,000 rpm o
FDX
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TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECGIFICATION
Ir GO Hii{e] W .
IACV-AACH ® Shift lever “N”
® No-load 2,000 rpm T

SEF040E

ON BOARD DIAGNOSIS LOGIC

COMPONENT DESCRIPTION

IACV-ACC valve :

The IACV-AAC valve is moved by ON/OFF pulses from the ECM.
The longer the ON pulse, the greater the amount of air that will flow
through the valve. The more air that flows through the valve, the
higher the idle speed.

Diagnostic

Trouble Code Malfunction is detected when ... Che,Ck ltems
{Possible cause)
No.
PO505 A} The IACV-AAC valve does not operate properly. ® Harness or connectors
0205 {The IACV-AAC valve circuit is open.}

B) The IACV-AAC valve does not aperate properly. ® Harness or connectors

® |ACV-AAC valve

(The IACV-AAC valve circuit is shorted.)
& |ACV-AAC valve

sy MONITOR 5% NO FAIL D

CMPS*RPM{REF) 800rpm
COOLAN TEMP/S 85°C
[ RECORD

SEF715T|

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A

1) Turn ignition switch “ON".
2} Select “DATA MONITOR" mode with CONSULT.
3) Start engine and run it for at least 2 seconds at idle

speed.
OR
& 1} Start engine and run it for at least 2 seconds at idle
speed.
2) Select "MODE 7” with GST.
OR

@@ 1) Start engine and run it for at least 2 seconds at idle
- speed.
2) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-222



TROUBLE DIAGNOSIS FOR DTC P0505

Idle Air Control Vaive (IACV) — Auxiliary Air

Control (AAC) Valve (Cont’d) @
% MONITOR % NoFaL [] Procedure for malfunction B
CMPS-RPM(REF) 800rpm 1) Start engine and warm it up sufficiently. B4
COOLAN TEMP/S 85°C 2) Turn ignition switch “OFF” and wait at least 7 seconds.
3) Tum ignition switch “ON” again and select "DATA
MONITOR” mode with CONSULT, B
4) Start engine and run it for at least 1 minute at idle
speed.

RECORD ] =) Start engine and warm it up sufficiently.

1)
SEF715T = 2) Turn ignition switch “OFF" and wait at least 7 seconds.
3) Start engine again and run it for at least 1 minute at idle
speed.
4) Select “MODE 7” with GST.
OR FE
nan 1) Start engine and warm it up sufficiently.
2} Turn ignition switch “OFF” and wait at least 7 seconds.
3) Start engine again and run it for at least 1 minute atidle 7
speed.
4) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”. YT
5) Perform “Diagnostic Test Mode Il (Self-diagnostic
results}” with ECM.

gl
=
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Idle Air Control Valve (IACV) — Auxiliary Air
Control (AAC) Valve (Cont’d)

EC-AAC/V-01

e - Detectabie line for DTC
— ; Non-detectable line for DTC

IGNITION SWITCH
ON or START

Refer to "EL-POWER”.

15A
R

B/W

,

BAW
2

IACV-AAC
é SCLENOID

VALVE
EN\CD,
W/G
WG
101
1SC ECM(ECCS
CONTROL
MODULE)
Mi12

-
(N (ar)
2

101]102}103} [104]105]106
107]108]109] {110{111]112
113114f115] [118[117]118

sl |

AEC312A
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TROUBLE DIAGNOSIS FOR DTC P0505
Idie Air Control Valve (IACV) — Auxiliary Air

L == Control (AAC) Valve (Cont’d)
~ TN .| DIAGNOSTIC PROCEDURE

W2

IAGV-AAC valve harness cqnneczor‘r’ -
2 \ INSPECTION START Wi,
4 N i
CHECK POWER SUPPLY. NG | Check the following.
= 1. Stop engine. T| ® 15A fuse
2. Disconnect IACV-AAC valve harness ® Harness for open or short o
connector. between [ACV-AAC vaive
seF1545| | 3. Turn ignition switch “ON". and fuse
4. Check voltage between terminal @ and If NG, repair harness or
ground with CONSULT or tester. connectors.
DISCONNECT (. . & Voltage: Battery voltage
1s. E@ '%) ] ok
l o
& -
: CHECK OUTPUT SIGNAL CIRCUIT. NG | Repair hamess or connec-
t. Tumn ignition swilch “OFF". " tors. L
2. Disconnect ECM harness connector,
3. Check harness continuity between ECM
= terminal and terminal (4). WY
D O Contihuity should exist. el
= If OK, check harness for short.
SEF1555
lOK ffa‘T
IE NG

CHECK COMPONENT Replace IACV-AAC valve.
(IACV-AAC valve).

DISCONNECT DSCONNECT
EE:] @@ EE} Refer to “COMPONENT INSPECTION” TF
HS. ; T.5. belaw.
2

IL_Ecm _Jojconnector]| @ LOK .
PO

101 .
Disconnect and reconnect harness connec-
tors in the circuit, Then retest.

Y

@ i Trouhble is not fixed. P&
SEF1565| | Check ECM pin terminals for damage and
check the connection of ECM harness con- A
nector. Reconnect ECM harness connector b
and retest.
} B
INSPECTION END
ST
25
BT
COMPONENT INSPECTION
1ACV-AAC valve
IACV-AAC valve

"& - Disconnect IACV-AAC valve harness connector.

v E} @Ja) e Check IACV-AAC valve resistance.
Resistance: :

’__-_@ Approximately 10Q at 25°C (77°F) =

e Check plunger for seizing or sticking.

® Check for brok ing. ;
r @ eck for broken spring B
_—
SEF3398
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TROUBLE DIAGNOSIS FOR DTC P0510

Throttle position switch
built inte throttie
position sensor

]
;@
E@

SEF1579]

Closed Throttie Position Switch

COMPONENT DESCRIPTION

A closed throttle position switch and wide open throttle pesition
switch are built into the throttle position sensor unit. The wide open
throttle position switch is used only for A/T control.

When the throttle valve is in the closed position, the closed throttle
position switch sends a voltage signal to the ECM. The ECM only
uses this signal to open or close the EVAP canister purge control
valve when the throttle position sensor is malfunctioning.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).

TER-
WIRE DATA

MINAL o o ITEM CONDITION {DC voltage)

NO.

[Ignition switch “ON”] (Warm-up condition) BATTERY VOLTAGE
27 v Throtile position switch Accelerator pedal released (11 - 14V)
(Closed position) [ignition swiich “ON’|
Approximately 0V
Accelerator pedal depressed

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION
o lniion s (9 pouton oN
CLSD THL/P SW Ignm'on switch: ON
{Engine stopped} Throttle valve:
. OFF
Slightly open
ON BOARD DIAGNOSIS LOGIC
Check ltems

Diagnostic Trouble
Code No.

Malfunction is detected when ....

{Possible Cause)

PO510
0203
opened.

® Battery voltage from the closed throttle position
switch is sent to ECM with the throttle valve

® Harness or connectors.
{The closed throttle position switch circuit is
shorted.)

® Closed throttle position switch.

#© 6D

[ Ecm  [o[connecTor]| . féﬁH

27

)

SEF681R

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the closed
throttle position switch circuit. During this check, a 1st trip DTC
might not be confirmed.
1) Start engine and warm it up sufficiently.
2) Check the voltage between ECM terminal @ and ground
under the following conditions.
At idle: Battery voltage
At 2,000 rpm: Approximately 0V

EC-226



TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

@l
A
I : Detectable line for DTC
IGgLIgNsii\g-CH — : Non-detectable ling for DTC
Refer to “EL-POWER". v
aw 2
LS
FE
CL
B/W
Il 5 Il waler
THROTTLE L
POSITION
SWITCH
WIDE  [(CLOSED THROTTLE POSITION
OFF OPEN |SWITCH AND WIDE OPEN Ar
e * THROTTLE POSITION SWITCH)
. -
- ., -
CLCSED OFF TE
K]
Y
Bl
R
),
Y
=] ER
ECM (ECCS
OLE CONTROL
MODULE)
RS
415 -
(415]6) Gy BT
[ L R,
101]102[103 104]105 106 20]21f22]23 18|3s]| J40]a1] Is3]s4]ss @@
py s e | s ot P e | A i B B
29]3031132[33] [Zalsol _l47148le2l6als4]ss w EL
113{1141115] |116{117§118 134]35{38{37{ [51]52| |es]ereslss -
DX

AECO57A
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TROUBLE DIAGNOSIS FOR DTC P0510

* / - ™
Closed throttle position
switch barness connector

Y L iy

SEF1588
— & DISCONNECT
€
&
o
SEF405Q
=1 a4 E g e
HS. T.5.
fl ECM_HCONNECTOR" Z[515)
27
1 Q]
SEF662R

M & 6

o] connecTor]|

27
ulp!
KB S

[ Ecm

SEF663R

Closed Throttie Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK FIC.
Perform “Fast Idle Cam (FIG) inspection
and Adjustment”, EC-27.

v

CHECK POWER SUFPPLY.

1. Turn ignition switch “OFF”.

2. Disconnect throttle position switch har-
ness connector.

3. Turn ignition switch “ON”,

4, Check voitage between terminal (5)
and ground with CONSULT or tester.
Voltage: Battery voltage

NG

OK

E v

Y

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

It OK, check harness far short.

NG

OK

v

Repair harness or connec-
tors.

CHECK INPUT SIGNAL CIRCUIT.
1. Turm ignition switch “ON".
2. Check voltage between ECM terminal
and engine ground.
Voltage: Approx. OV

NG

LOK

Perform BASIC INSPECTION, EC-72.

ADJUST THROTTLE POSITION SWITCH.

lOK

Repair harness or connec-
tors.

CHECK COMPONENT
(Closed throttle position switchy).
Refer to “COMPONENT INSPECTION”

NG

on next page.
l OK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess
connector.

Reconnect ECM harness connector and

retest.

INSPECTION END

EC-228

Replace throttle position
switch.




TROUBLE DIAGNOSIS FOR DTC P0510

Closed Throttle Position Switch (Cont’d)

COMPONENT INSPECTION &l
Gﬁ) == Closed throttle position switch
= Closed throtile 1. Start engine and warm it up sufficiently. [HALA,
6[5[4 = \L;;position switch 2. Turn ignition switch “OFF”.
L\ namess comnector | 3 Disconnect throttle position switch harness connector.
4. Check continuity between terminals &) and & while opening E¥
@ throttle valve manually.
. Throttle valve conditions Continuity LG
Completely closed Yes

SEF1595
Partially open or completely open No

If NG, replace throltle position switch.
FE

MT
&7
TF

FD

[HA,

EL

EC-229 369
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TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module

COMPONENT DESCRIPTION

The ECM consists of a microcomputer, diagnostic test mode
selector, and connectors for signal input and output and for power
supply. The unit controls the engine.

SEC220B
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check ltem
|
Code No. Malfunction is detected when (Possible Gause)
POG05 ® ECM calculation function is malfunctioning. ® ECM
0301 (ECCS control module)

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
; 1) Turn ignition switch "ON",
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine.
4) Run engine for at least 2 seconds at idle speed.

OR
@\ 1) Tum ignition switch “ON”.
@Q 2) Start engine.

3} Run engine for at least 2 seconds at idle speed.
4y Select “Mode 77 with GST.

OR

@40?5 1} Turn ignition switch “ON”,
2) Start engine and wait at least 2 seconds.
3} Turn ignition switch “OFF" and wait at least 7 seconds.
4) Perform “Diagnostic Test Mode ) (Self-diaghostic
results)” with ECM.

DIAGNOSTIC PROCEDURE

INSPECTION START

v

1. Turn ignition switch “ON”.
2. Select “SELF DIAG RESULTS”
mode with CONSULT.
3. Touch “ERASE".
OR
. Turn ignition switch “ON”.
. Select MODE 4 with GST.
3. Touch “ERASE".
OR
. Turn ignition switch “ON".
-~ 2. Erase the diagnostic test mode
II {Self-diagnostic results)
memoty.

v

¢
N

=
N
-

(Go to next page.)

EC-230



TROUBLE DIAGNOSIS FOR DTC P0605

Engine Control Module (ECM)-ECCS Control
Module (Cont’d) @l
®

' A
PERFORM DIAGNOSTIC TROUBLE
CODE CONFIRMATION PROCEDURE.

See previous page. B
Is the DTC P0OB05 (0301) displayed Yes' Replace ECM. LE
again?

¢No

INSPECTION END

EC-231 371
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch

SEF508P

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {ECCS ground).

Park/Neutral Position Switch

COMPONENT DESCRIPTION

When the gear position is “P” (A/T models only} or “N”, park/
neutral position is “ON",
ECM detects the position because the continuity of the line (the
“ON" signal) exists.

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG voltage)
NO.
Ilgnition switch “ON”|
Neutral position switch Gear position is “Neutral position” (M/T mod- | Approximately OV
22 | B (M'T madels) O e g o s
Inhibitor switch (AT mod- Gear position is "N” or “P” (A/T models)
els} [igriifion switch “ON”
Approximately 5V
Except the above gear position

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Specification da

ta are reference values

MONITOR ITEM CONDITICN SPECIFICATION
Shift lever “P” or “N” ON
P/N POS! SW ® [gnition switch: ON
Except above QFF
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Che‘ck ftems
{Possible cause)
No.
PQO705 ® The signal of the park/reutral position switch is not ® Harness or connectors
1003 changed in the process of engine starting and driving. {The neutral position switch or inhibitor switch circuit

is open or shonted.)
® Neutral position switch {M/T models)
® Inhibitor switch (A/T models)

EC-232



TROUBLE DIAGNOSIS FOR DTC P0705

B PARKNEUT POSI Sw CKT I
SHIFT

ouT oF N/P -ranGE
THEN

TOUCH START

| next || START

|

SEF962N

v MONITOR ¥ NOFAIL D
START SIGNAL
CLSD THL/P SW
P/N POSI sW

OFF
ON
ON

| RECORD

SEFO96T

CAONNECT

)

H.S.

[ ecm_ Jo[connector]]
22

_J'_l
B O

SEF160S

Park/Neutral Position Switch (Cont’'d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the park/neutral
position switch circuit. During this check, a 1st trip DTC might not
be confirmed.
1) Turn ignition switch “ON".
= 2) Perform "PARK/NEUT POSI SW CKT” in “FUNCTION
TEST” mode with CONSULT.

OR
2) Select "P/N POSI SW” in “DATA MONITOR” mode with
CONSULT.
3} Check the “P/N POSI SW” signal under the following
conditions.
Condition {Gear position) Known good signal
“N” and “P” (A/T only) position ON
Except the above position OFF
OR

1) Turn ignition switch “ON".
2) Check voltage between ECM terminal @2 and body
ground under the following conditions.

®

Condition (Gear positian)
“N" and “P” {(A/T only) position

Except the above position

Voltage (V) {Known good data)

Approx. 0

Approx. 5

EC-233
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

EC-PNP/SW-01

@: AT models am : Detectabie line for DTC
@ : M/T models — Non-detectable line for DTG
IGNITICON SWITCH
ON or START

Refer tc “EL-POWER™.

T0A
W/B ]
(!
INHIBITOR
] SWITCH
-
o &
2 &

sl
I

v
7 — - i
LB LB Oﬂﬁ @ mm v mp ToEL-START

C
m

E—\QQJ-E]]H-

PARK AND
NEUTRAL

B
-

NEUTRAL

POSITION POSITION
SWITCH o RELAY
OTHERS A

R

—

@:“lm_wE
EE
|Ihm-.—
|
il —
||PmJ

F
I
4

ECM (ECCS
NEUT CONTROL
MODULE)

=
=
o
a
fan)
)

u
e LHUGD AREREyEE @3
W als] T QWE/ ?

101[102]103] [104fr05]10e 20[21[ecfes]  [38[ze] [aofet] i3]
= s vl s s o Toal2sl26127T2] [Zalaa] [a4l4s46f57 56 5960

pafaofar 23] [aefao| Té7Iesleeleafsles 7 HS.
13|14 118 [116]117]118 34]35]36]37 BREER

AEC313A
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TROUBLE DIAGNOSIS FOR DTC P0705

Neutral position switch
SEFS08P

Park/Neutral Position Switch (Cont’d)

DIAGNOSTIC PROCEDURE

Neutral position switch

INSPECTION START

l

TS,

€60

g

=B

“SEF162S

CHECK GROUND CIRCUIT.

1. Disconnect neutral position switch har-
ness connector.

2. Check harness continuity between termi-
nat (2) and body ground.
Continuity should exist.
If OK, check harness for short.

NG

B >

.| Repair harness or connec-
7| tors.

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2, Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

If OK, check harness for short.

NG

B]

1

ECM

22

[0 connecTor]| 9

[@]

lOK

Check the following.

® I&%ges@:gnnecmrs

® Harness for open or short
between ECM and neutral
position switch

If NG, repair hamess or con-

nectors.

CHECK COMPONENT
{Neutral position switch).
Refer to MT section

NG

lOK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

SEF1635

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-235

. | Replace neutral position
| switch.

)

A
EM
LG
FE
GL
M

AT

o)
)
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position Switch (Cont’d)

W / Inhibitor switch (A/T models)
Park an@tral position reiay
%\// INSPECTION START
l
CHECK POWER SUPPLY. NG | Check the following.
1. Turn ignition switch “OFF". | ® 10A fuse
2. Disconnect park and neutral position ® Harness tor open or short
relay. between inhibitor switch
3. Make sure that selector lever is in “P” or and fuse
SEF1843A “N” position. ® Harness for open or short
4, Turn igniticn switch “ON", between inhibitor switch
o e 5. Check voltage between terminal (2) and and park and neutral
EE}] ((iw ground with CONSULT or tester. position relay
T.5. ) W Voltage: Battery voltage If NG, repair harness or
i

OK connector.
l OK

CHECK COMPONENT
{INHIBITOR SWITCH).

I . Refer to AT section.

= E] ¥
SEF1655| | CHECK GROUND CIRCUIT. NG | Repair hamess or connec-
1. Turn ignition switch “QFF". | tors.

2. Check harness continuity between relay

DISCONNECT
.i?53 Eé} @@ terminals (1), (8) and engine ground.
= Centinuity should exist.

it OK, check harness for short.
3l5
] l oK
CHECK INPUT SIGNAL CIRCUIT. NG_ Repair harness or connec-
@ 1. Disconnect ECM harness connector. | tors.
- : 2. Check harness continuity between ECM
= terminal @ and relay terminal @

SEF166S Continuity should exist.
If OK, check hamess for short.

| €6 HE |, &

Y

[“Ecv o] connector] PARK AND NEUTRAL POSITION RELAY |MC | Replace park and neutral
59 1. Apply 12V direct current between relay position relay.
ferminals @ and @

2. Check continuity between relay termi-
nals (3) and (5).
12v (1) - (2)) applied:
@ Continuity exists.
No voltage applied:
SEF167S No continuity
l OK

Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

¥

check the connection of ECM harness con-
nector. Reconnect ECM hamess connector

2]
Bﬂ and retest.

SEF054F]

376 EC-236

* Check ECM pin terminals for damage and INSPECTION END




TROUBLE DIAGNOSIS FOR DTC P1105

SYSTEM DESCRIPTION

Camshaft position sensor

Engine spead

Ignition switch

Start signat

Throtfle position sensocr

Throttle position

Vehicle speed sensor

Vehicle speed

This system allows the absolute pressure sensor to
monitor either ambient barometric pressure or
intake manifold pressure. The MAP/BARQO switch
solenoid valve switches between two passages by
ON-OFF pulse signals from the ECM. {One passage
is from the intake air duct, the other is from the
intake manifold.) Either ambient barometric pres-
sure or intake manifoid pressure is applied to the
absolute pressure sensor.

Manifold Absolute Pressure (MAP)/Barometric ¥
Pressure (BARQ) Switch Solenoid Valve
A,
i B
.| ECM .
°| (ECCS MAP/BARO Lo
control »| swiltch solenoid
module} valve
FE
Gl
Solenoid Conditions
@ |gnition switch is “ON"”. (Engine is not run- BT
ning.)
® For 5 seconds after starting engine
or AT
® More than 5 minutes after the solencid valve
ON shuts OFF.
and TF
® Throttle valve is shut or almost fully shut for
more than 5 seconds
and P

ECM TERMINALS AND REFERENCE VALUE _
Specification data are reference values and are measured between each terminal and {ECCS ground). B

@ Vehicle speed is less than 100 km/h (62

MPH).

EA

TER-
WIRE DATA
MINAL | 0D ITEM CONDITION (OC voltage) )
NO.
Ignition switch “ON” 0-1v &7
MAP/BARQ switch sole- JEngine is running.| )
"6 WR - valve BATTERY VOLTAGE
Idle speed (More than 5 seconds after starting | (11 - 14v) RS
engine) o
CONSULT REFERENCE VALUE IN DATA MONITOR MODE BT
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATICN A
@ |gnition switch: ON BARO
MAP/BARO SW/V
® Engine speed: Idle (More than 5 seconds after starting engine} MAP o
B
103

EC-237
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TROUBLE DIAGNOSIS FOR DTC P1105

Absolute pressure sensor

From air duct '

Intake
manifcld
vacuum
sigral

SEF417Q)

ON BOARD DIAGNOSIS LOGIC

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve
(Cont’'d)

COMPONENT DESCRIPTION

The MAP/BARO switch solenoid valve switches its air flow pas-
sage according to the voltage signal sent from the ECM. When
voltage is supplied from the ECM, the MAP/BARO switch solenoid
turns “ON". Then, the absolute pressure sensor can monitor the
ambient barometric pressure. When voltage is not supplied from
the ECM, the MAP/BARQ switch solenoid valve turns “OFF”. Then,
the sensor monitors intake manifold pressure.

Diagnostic Trouble
Code No.

Malfunction is detected when ...

Check ltems
{Possible Cause}

P1105
1302
voltage to the valve.

fold pressure.

® MAP/BARO switch solenoid valve receives the
voltage supplied though ECM does not supply the

® There is little difference between MAP/BARQ
switch solenoid valve input voltage at ambient
barometric pressure and voltage at intake mani-

® Harness or connectors
{MAP/BARO switch solenoid valve circuit is open
ot shorted.)

® Hoses
(Hoses are clogged or disconnected.)

® Absolute pressure sensor

& MAP/BARQC switch solenoid valve

v NOFalL []

800rpm
85°C

Yr MONITOR

CMPS'RPM(REF)
COOLAN TEMP/S

l RECORD

SEF715T

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

1) Start engine and warm it up sufficiently.
2} Turn ignition switch “"OFF” and wait at least 7 seconds.
3)

Turn ignition switch “ON"" and select “DATA MONITOR”
mode with CONSULT.
Start engine and let it idle.
Wait at least 15 seconds.

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine and let it idle.
Wait at least 15 seconds.
Select “MODE 7 with GST.

OR
Start engine and warm it up sufficiently.
Turn ignition switch “OFF” and wait at least 7 seconds.
Start engine and let it idle.
Wait at least 15 seconds.
Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

EC-238



TROUBLE DIAGNOSIS FOR DTC P1105

Manifold Absolute Pressure (MAP)/Barometric

Pressure (BARQ) Switch Solenoid Valve
(Cont’d)
- EC-SW/V-01
IGNITION SWITCH
ON or START
e : Detectable ling for DTC
15A Refer to “EL-POWER". m— : Non-detectable sine for DTC
(2]
B ]
BAW
[Tl varmaro
SWITCH
SOLENOID
VALVE
[L2])
WiR
W/R
176 o
ECM (ECCS
SOL EOMTROL
MODULE)

ol {25
B
I 1
101[r02fr03] f104 2 58199 T
za25]2e]e778] [aalas @R
107]108[109] fr10 29{30]3113233] [35)0 w
113[11afis| [1s 34]35136]37
AEC314A

(14

EL

B
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TROUBLE DIAGNOSIS FOR DTC P1105

sofenoid valve
f harness

LRSSy connector
"5 .
Air cleansr
housing
SEF1685

&) B,

Vacuum
A

gauge
|
MAP/BARQ switch
solencid valve

SEF418Q

=
Split
Clogaing
==
% Improper connection
: SEF109L

O

B ACTIVETEST Bl

MAP/BARDO SWN  Baro

—=zzz====z MONITOR z=czo=-===
CMPS«RPM(REF) 800rpm
MAP/BARDO SW/A BARQC
ABSOL PRES/SE 4.3V

SEF714T)

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v
CHECK VACUUM SOURCE TO MAP/ NG | CHECK VACUUM HOSE.
BARQ SWITCH SOLENOID VALVE. "1 Check vacuum hose for
1. Start engine and warm it up sufficiently. clogging, cracks or
2. Disconnect vacuum hose connected to improper connection.
MAP/BARO switch solenoid valve. if NG, repair or replace the
3. Check the vacuum pressure with hose.

vacuum gauge at idle speed.

OK

Vacuum pressure:

Approx. —66.7 kPa ¥
(~500 mmHg, -19.69 inHg, -9.67 CHECK INTAKE SYSTEM.
. Check the intake system
psi) .
for air leaks.
OK
B v
CHECK HOSE BETWEEN ABSOLUTE NG Repair or reconnect the
PRESSURE SENSOR AND MAP/BARO "] hose.
SWITCH SOLENOID VALVE.
1. Turn ignition switch “OFF".
2. Check hose for clogging, cracks or
improper connection.
OK K (with /2
(without ) oKt )
KE CHECK POWER
SUPPLY AND
OUTPUT SIGNAL
> CIRCUIT.
1. Turn ignition
switch “ON",
2. Select “MAP/
BARO SW/V7 in
“ACTIVE TEST”
mode with CON-
NG SULT.

+ 3. Touch “MAP”
and “BARO”
alternatively.

4. Check for oper-
ating sound.
,L OK
®

¥

(Go to nexi page.)

EC-240

(Go to next page.)



TROUBLE DIAGNOSIS FOR DTC P1105

DISGONNECT

€

<1

112)

D

SEF1695

Manifold Absolute Pressure (MAP)/Barometric

DISCONNECT

" A&

ECM

116

O| CONNECTOR (112

SEF1705

Pressure (BARO) Switch Solenoid Valve
(Cont'd)
D) l
CHECK POWER SUPPLY. NG‘ Check the following.
1. Turn ignition switch "OFF”. ® 15A fuse
2. Disconnect MAP/BARQ switch solenoid ® Harness for open or
valve harhess connector. short between MAP/
3. Turn ignition switch “ON”. BARQO switch solenoid
4. Check voliage between terminal @ valve and fuse
and ground with CONSULT or tester. if NG, repair harness or
Voltage: Battery voltage connectors.
It OK, check harness for short.
OK
¥
CHECK QUTPUT S!IGNAL CIRCUIT. NGL Repair harness or connec-
1. Tumn ignition switch “"OFF”. tors.
2. Disconnect ECM harness connector.
3. Check harness continuity between ECM
terminal and terminal ®
Continuity should exist.
if OK, check harness for short.
OK
) 4 l
CHECK COMPONENT NG_ Replace absclute pressure
{Absolute pressure sensor}. Sensor.
Refer to “COMPONENT INSPECTION” of
“TROUBLE DIAGNOSIS FOR DTC
PO105”, EC-106.
l oK
r
NG

CHECK COMPONENT

(MAP/BARO switch sclenoid valve).
Refer to “"COMPONENT INSPECTION"”
on next page.

Y

JOK
r

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM hamess
connector. Reconnect ECM harness con-
nector and retest.

A 4

INSPECTION END

EC-241

Replace MAP/BARO
switch solenoid valve.

7
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TROUBLE DIAGNOSIS FOR DTC P1105

MAP/BARO swv  MAP

BAcTiveTESTE [

—===z=zz== MONITOR zz=======
CMPS«RPM(REF) 80Crpm
MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3v

BTG AP

SEF713T)

MAP/BARO SwWA  Baro

ABSOL PRES/SE 4.3V

BAcTiveTESTE [

z==zzzz==== MONITOR =========
CMPS*RPM{REF) 800rpm
MAP/BARC SW/ BARO

SEF714T]|

BATTERY

MEC488B)

Manifold Absolute Pressure (MAP)/Barometric
Pressure (BARO) Switch Solenoid Valve

(Cont'd)

COMPONENT INSPECTION

MAP/BARO switch solenoid valve

1. Start engine and warm it up sufficiently.
2. Perform “MAP/BARO SW/V" in “ACTIVE TEST” mode
with CONSULT.
3. Check the following.
e When “MAP” is selected, “ABSOL PRES/SE” indi-
cates approximately 1.3V.
¢ When "“BARO"” is selected, “"ABSQL PRES/SE” indi-
cates approximately 4.3V.
4. If NG, replace solenoid valve.

® 3

OR

Remove MAP/BARO switch solenoid valve.
Check air passage continuity.

Air passage Air passage
Condition continuity continuity
between @ and between @ and @
12V direct current supply
between terminals Yes No
and @
No supply No Yes

3. If NG, replace solenoid valve.

EC-242



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve

SYSTEM DESCRIPTION

Throttle position sensor

Throttle position (Idle position)

Ignition switch Start signal

Y

Y

Camshaft position sensor Engine speed

ECM
(ECCS
control

Mass air flow sensor

Amount of intake air

Y

madule)

Engine coolant temperature sensor

Engine coolant temperature

Swirl con-
{rol valve
control
solenoid
valve

FE
This system has a swirl control valve in the intake The solenoid valve controls swirl control valve’s
passage of each cylinder. shut/open condition. This solenoid valve is operated ©L
While idling and during low engine speed operation, by the ECM.
the swirl control valve closes. Thus the velocity of Sel controf
the air in the intake passage increases, promoting Throttle posi- ‘T'r Contml Swirl control AT
the vaporization of the fuel and producing a swirl in tion switch | Engine speed | '2 V‘T con dro wir Ton ©
the combustion chamber. (idle position) 5o ei”c" vave
Because of this operation, this system tends to valve Ay
increase the burning speed of the gas mixture, Below
. . - : ON ON Closed
improve fuel consumption, and increase the stabil- 3,600 rpm
ity in running conditions. Less than T8
Also, except when idling and during low engine 3,200 rpm ON Closed
speed operation, this system opens the swirl control OFF
valve. In this condition, this system tends to More than OFF Open PO
- - N - : 4,000 rpm P ‘
increase power by improving intake efficiency via ' P
reduction of intake flow resistance, intake flow. When engine coolant temperature is below 0°C (32°F) swirl
controf valve is kept open. e
ECM TERMINALS AND REFERENCE VALUE o
Specification data are reference values and are measured between each terminal and (ECCS ground). -
TER-
WIRE DATA BE
M’l]l\(f}AL COLOR ITEM CONDITION (DC voliage)
|ErEine is running.} 6. 1v &7
; Idle speed
11 GY Smlnrl c%ntroll valve control —— | 7
Solenold vale [Engine s running. | BATTERY VOLTAGE RS
L Engine speed is above 3,600 rpm. (11 - 14V)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE L
Specification data are reterence values.
MONITOR ITEM CONDITION SPECIFICATION HA
® Engine is running at a speed of less than 3,600 rpm. ON
SWRL CONT S/v
® Except above CFF EL
(DX
EC-243 383
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TROUBLE DIAGNOSIS FOR DTC P1130

) /
-Swirl contrel valve
izontrol solenoid valve

Swirl Control Valve Control Solenoid Valve
(Cont’d)
COMPONENT DESCRIPTION

Swirl control valve control solenoid valve

The swirl control valve control solenoid valve responds to signals
from the ECM. When the ECM sends an ON (ground) signal, the
solenoid valve is bypassed to apply intake manifold vacuum to the
swirl control valve actuator. This operation closes the swirl control
vatve. When the ECM sends an OFF signal, the vacuum signal is

- cut and the swirl control valve opens.
] AEC149A

ON BOARD DIAGNOSIS LOGIC

Diagnostic
Check Items
Trouble Malfunction is detected when ... ?C
(Possible Cause)

Code No.

P1130 A) An improper voltage signal is sent to ECM through ® Harness or connectors

1004 swirl controf valve control solenoid valve. (The swirl control valve control solenoid valve circuit is

open or shorted.)

B) The vacuum signal is not sent to swirl control valve
under specified driving conditions, even though swirl
control valve control solenoid valve is ON.

® Harness or connector
(The swirl control valve control solenoid valve circuit is
open.)

® Swirl control valve control solenoid valve
® |ntake system
{Intake air leaks)
® Hoses
® Swirl control valve
® Swirl control valve control vacuum check switch
® One-way vaive
® Vacuum tank

OFF.

C) The vacuum signal is sent to swirl control valve even
though swirl control valve control sclenoid valve is

® Haress or connector
(The swir control valve control solenoid valve circuit is
sharted.)

® Blocked vacuum pipe or hose

& Swirl control valve control solenoid valve

Note: If DTC P1130 (1004) and P1165 (0112) are displayed, first perform TROUBLE DIAGNOSIS FOR

DTC P1165 (0112). (See EC-251.)

¢ MONITOR ¢ NOFAIL []

CMPS*RPM(REF) Orpm

[ RECORD

SEF422T)|

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE

Perform “Procedure for malfunction A” first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B
and C".

Procedure for malfunction A
1) Turn ignition switch “ON".
2) Select “DATA MONITOR” mode with CONSULT.

3) Wait at least 5 seconds.
OR

EC-244



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve

(Cont'd) el
1) Turn ignition switch “ON” and wait at least 5 seconds.
2) Select “MODE 7" with GST. B

OR
I@ 1) Turn ignition switch “ON" and wait at least 5 seconds.
2) Turn ignition switch “OFF", wait at least 7 seconds and =0
then turn “ON”. =
3} Perform “Diagnostic Test Mocde Il (Seif-diagnostic
results)” with ECM. L6

Procedure far malfunction B n

% MONITOR % NOFalL [] 1) Start engine and warm it up sufficiently.
CMPS'RPM(REF) 800rpm 2) Turn ignition switch “OFF” and wait at least 7 seconds. EE
COOLAN TEMP/S B85°C 3} Turn ignition switch “ON” again and select “DATA
MONITOR" mode with CONSULT.
4) Start engine and run it for at least 20 seconds at idle el
speed. "
CR
&y 1) Start engine and warm it up sufficiently. M7

RECORD =/ 2) Turn ignition switch “OFF” and wait at least 7 seconds.

SEF7157 3) Start engine again and run it for at least 20 seconds at

idle speed.
4) Select "MODE 7” with GST.
OR
@ 1; Start engine and warm it up sufficiently. -2
)

AT

Turn ignition switch “OFF” and wait at least 7 seconds.

Start engine and run it for at least 20 seconds at idle

speed. -

4) Turn ignition switch “OFF”, wait at least 7 seconds and 7D
then turn “ON”.

5) Perform “Diagnostic Test Mode Il {Self-diagnostic __

results)” with ECM. IF%

Ei&

Procedure for malfunction C

% MONITOR % NoFaiL [] 1) Start engine and warm it up sufficiently.
CMPS=RPM(REF) 3800rpm 2) Turn ignition switch “OFF” and wait at least 7 seconds. g
COOLAN TEMP/S 85°C 3) Turn ignition switch “ON” again and select "DATA
MONITOR” mode with CONSULT.
4) Start engine and run it for at least 20 seconds at 3,800 &
rpm under no load.
OR

Ggg Start engine and warm it up sufficiently. s

1)
RECORD 2) Turn ignition switch “OFF” and wait at least 7 seconds.
3) Start engine and run it for at least 20 seconds at 3,800

SEF720T

rom under no load. BT
4} Select “MCDE 7" with GST.
OR
NG ) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 7 seconds.
3) Start engine and run it for at least 20 seconds at 3,800
rpm under no load. g
4y Turn ignition switch "OFF”, wait at least 7 seconds and ~
then turn “ON".
5) Perform “Diagnostic Test Mode Il (Self-diagnostic T
results)” with ECM.

.
S
S

EC-245 385



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve

(Cont’d)

o EC-SWL/V-01
IGNITION SWITCH
ON or START
. : Deteclable line for DTG

. Refer to "EL-POWER". m— : Non-detectable line for DTC

ER

B/W |

s
1)
.

E

mﬁx}g—

SWIRL CONTROL
VALVE
CONTROL SCLENCID
2 VALVE
=)
ay
GY
&
kel
GY
GY
111
ECM (ECCS
swv CONTROL
MODULE}

I~
Aelin@ (P = ED
@Y % DY

101|102[103] H04[105|106
107]108]108] [110]111]112
113|114|115] |[116]117)118

AEC318A

386 EC-246



TROUBLE DIAGNOSIS FOR DTC P1130

: /
-Swirl control valve
scontrol solenoid valve

Swirl Control Valve Control Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

DISCONNECT

Lis

DISCONNECT
4€ &
Gy ECM

iy
(3

O CONNECTOR
11

[Q]

CHECK INPUT SIGNAL CIRCUIT.
1. Turn ignition switch “OFF”.
2. Disconnect ECM hamess connector.
3. Check continuity between terminal @
and ECM terminal @
Continuity should exist.
If OK, check harness for short.

SEF21338

lOK

(Go 1o next page.)

EC-247

Y

CHECK INTAKE SYSTEM. NG‘ Repair intake system.
Check intake system for air leaks. "
~ oK
1) AEG1494A h 4
CHECK VACUUM SOURCE TQ SWIRL NG; Repair vacuum hose.
CONTROL VALVE CONTROL SOLE- "
@@) o7&\, || NoiD vALVE.
Vacuum 1. Start engine and warm it up sufficiently.
@ gauge 2. Disconnect vacuum nhose connected to
< the solenoid valve.
/ 3. Check the vacuum pressure with
vacuum gauge with engine running at
idle under no load.
Manifold vacuum should exist.
Swirl control vaive Minimum vacuum pressure:
control selencid valve -22.7 kPa
I SEFT19T {-170 mmHg, —6.69 inHg)
E] OK
= E ;
J oo CHECK HOSES BETWEEN SWIRL CON- | V® | Repair or recannect the
TROL VALVE CONTROL SOLENOID hose.
VALVE, SWIRL CONTROL VALVE CON-
TROL VACUUM CHECK SWITCH AND
SWIRL CONTROL VALVE ACTUATOR.
1. Turn ignition switch “OFF”.
_ 2. Check hose for clogging, cracks or
j = improper connection.
Q_ Improper connection . OK
v
CHECK POWER SUPPLY. NGL Check the following.
- (‘i@ 1. Disconnect swirl control valve control | ® Hamass connectors
T3. E’E-D] A solenoid valve harmess connector. ED, (ud
2. Turn ignition switch "ON". ® 15A fuse
[=<] 3. Check voltage between terminal @ ® Harness for open or short
1 and ground with CONSULT or tester. between swirl control
Voltage: Battery voltage valve control solenoid
valve and fuse
OK If NG, repair harness or con-
e .ﬂ nectors.
SEF2125 D] v
NG

Check the following.

. I—ges%;j;nnectors
ED.

® Harness for open or shoft
between swirl control
valve control sclenoid
valve and ECM

1§ NG, repair harness or con-

nectors.

rut

)}
£
i

HT

ST

;o
D‘L_L

M

el

B3
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TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Solenoid Valve
(Cont’d)

®
|

CHECK COMPONENT NG Replace vacuum tank.

¥

(Vacuum tank).
Refer to “COMPONENT INSPECTION”
on next page.

OK

v

CHECK COMPONENT NG Replace cne-way valve.

{One-way valve).
Refer to “COMPONENT INSPECTION”
on next page.

OK
h 4
CHECK COMPONENT NG_ Replace swirl control valve
(Swirl controf valve control vacuum check | control vacuum check
switch}. switch.

Refer to “COMPONENT INSPECTION”,
“TROUBLE DIAGNOSIS FOR DTC
P1165", EC-251.

OK

A

CHECK COMPONENT NG | Replace swirl control valve.

Y

(Swirl control vaive).
Refer to “COMPONENT INSPECTION"
on next page.

OK
¥

CHECK COMPONENT NG Replace swirl control valve
{Swirl control valve centrol solenoid | control solenoid valve.
valve).
Refer to “COMPONENT INSPECTION”
on next page.

OK

¥
Disconnect and reconnect hamess con-
nectors in the circuit. Then retest,

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection for ECM harness
connector. Reconnect ECM harness con-
nector and retest.

4
INSPECTION END

388 EC-248



TROUBLE DIAGNOSIS FOR DTC P1130

Swirl Control Valve Control Sclenoid Valve

(Cont'd) &
COMPONENT INSPECTION
Swirl control valve L
Supply vacuum to actuator and check swirl control valve operation.
Condition Swirl control valve E0]
Supply vacuum to actuator Close
No supply Open LG

SEF371H

Swirl control valve control solenoid valve
Check solenoid valve air passage continuity.

FIE

Air passage Air passage
Condition continuity continuity

between @ and between @ and (© 6L

12V direct current supply
BATTERY

betwaen terminals Yes No
and (2 s
No suppl N Y
MEC483R PRY ° oS
i e
if NG, replace soienoid valve. AT
TF
F2
Fbu
One-way valve
Check one-way valve air passage continuity.
Condition Air passage continuity
Blow air from side B to A Yes
, , 8T
Blow air from side Ato B No =
If NG, replace one-way valve. S

AECG140A4

Vacuum tank

Check vacuum tank leakage.
Apply vacuum -80.0 kPa (-600 mmHg, —23.62 inHg, —11.60 psi}. Ha
Then keep it for 10 seconds and check there is no leakage.

[
—

P

EC-249 389



390

TROUBLE DIAGNOSIS FOR DTC P1130

CONNECT
@ 1 (R
AETE
Swirl control valve control
vacuum check switch

!

SEF3785]

Swirl Control Valve Control Solenoid Valve
(Cont’d)
Swirl control valve control vacuum check switch

1.

Disconnect swirl controi valve control vacuum check switch
harness connector.

2. Use vacuum pump to apply vacuum to swirl control valve con-
trol vacuum check switch as shown in tigure.
3. Start engine.
4. Check voltage between terminal (2) and engine ground with
CONSULT or tester.
Pressure Voltage (V)
More than —18.7 kPa Enaine around
(-140 mmHg, -5.51 inHg) gne g
~18.7 10 -22.7 kPa Engine ground or
(=140 to —170 mmHg, i rgx e
-5.51 to -6.69 inHg) PPrOX. 4.
Less than -22.7 kPa
(-170 mmHg, -6.69 inHg} Approx. 4.8
5. W NG, replace swirl control valve control vacuum check switch.

EC-250



TROUBLE DIAGNOSIS FOR DTC P1165

_ , @l
/ wi control velve Sw!rl Control Valve Control Vacuum Check ;
: contrel vacuum check Switch

switch harness £ -
‘ COMPONENT DESCRIPTION B

connectori

The swirl control valve control vacuum check swiich detects
vacuum signal to the swirl control valve, and sends “ON” or “OFF” Eji]
signal to the ECM.
When vacuum is supplied to the valve, the swirl control valve con-

2 Swirl control valve

control vatuum oheck switch trol vacuum check switch sends “OFF” signal to the ECM. 16
e S e NIt The swirl control valve control vacuum check switch is not used to =~

accia1al  control the engine system, it is used for on board diagnosis.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER- FE
WIRE DATA :
M'LNOAL COLOR ITEM CONDITION (DC voltage)
—— : GL
[Engme is runnmg.]
ov
32 Y Swirl control valve control Engine speed is above 3,600 rpm. BT
vacuum check switch [Enginé s running.] I
_I_ Approximately 4.8V
Engine speed is less than 3,600 rpm. 4T
&
ON BOARD DIAGNOSIS LOGIC
Diagnestic Trouble o Check ltems =
Code No. Malfunction is detected when ... (Possible cause)
P1165 The swirl control valve control vacuum check switch | ® Harness or cannectors 0
0112 remains “OFF” under spacified engine conditions. {Swirl control valve control vacuum check switch ¥
circuit is open.)
® Hoses B2
{Hoses are connected incorrectly.) ries
® Swirl control valve control solencid valve
® Swirl control valve control vacuum check switch .
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. 5B
MONITCR ITEM CONDITION SPECIFICATION
@ Engine is running at a speed of less than 3,600 rpm. OFF =
SWL CON VC SW |——2 e ST
® Except above ON
BT
HA
EL
[DX

EC-251 391



TROUBLE DIAGNOSIS FOR DTC P1165

Swirl Control Valve Control Vacuum Check
Switch (Cont’d)

# MONITOR % NOFalL [] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPSeRPM(REF) 3800rpim PROCEDURE
COOGLAN TEMP/S 85°C 1) Start engine and warm it up sufficiently.

2) Turn ignition switch “OFF” and wait at least 7 seconds.

Select “DATA MONITOR” mode with CONSULT.
Start engine and run it for at least 5 seconds at 3,800
rpm under no load.
RECORD OR
SEF720T & 1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF" and wait at least 7 seconds.
3) Start engine and run it for at least 5 seconds at 3,800
rpm under no load.
4) Select “MODE 7" with GST.
OR
1) Start engine and warm it up sufficiently.
2) Turn ignition switch “OFF” and wait at least 7 seconds.
3} Turn ignition switch “ON”.
4} Start engine and run it for at least 5 seconds at 3,800
rpm under no load.
5) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn "ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic
results)” with ECM.

)

3) Turn ignition switch “ON”.
)
)

392 EC-252



TROUBLE DIAGNOSIS FOR DTC P1165

Swirl Control Valve Control Vacuum Check
Switch (Cont’d)

EOM (ECCS EC-S/VCSW-01

CONTROL
MODULE})

p
&
s

s

wmE : Delectable line for DTC
—  Non-getectable line for DTC

BB

SWIRL CONTROL
VALVE CONTROL
VACUUM CHECK
SWITCH

OFF ON
®__ -

-

a
B
101j102(103] |104 20]21]22123 38139 m
107[108|109] (110 42143 112 H s
W - -rr

113

14

116

RO ales] (o]
34|35{36 137

AECOB1A

EC-253

EN

LG
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TROUBLE DIAGNOSIS FOR DTC P1165

—
-Swirl coentrol valve
controf vacuum check
switch harness <5
ector| 2

T Swirl control valve
/contror vacuum check switch
e RV S-174

AEC141A

=
R Improper connection

Bl
€ &
ﬂ
DISCONNECT
A€ &

f

=0

“sEF2168

Swirl Control Valve Control Vacuum Check

Switch (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK HOSES BETWEEN SWIRL CON-
TROL VALVE CONTROL SOLENOID
VALVE, SWIRL CONTROL VALVE CON-
TROL VACUUM CHECK SWITCH AND
SWIRL CONTROL VALVE ACTUATOR.

1. Turn ignition switch “"OFF”,
2. Check hose for clogging, cracks or
improper connection.

NG

oK

IE ¥

Repair or reconnect the
.

hose.

CHECK INPUT SIGNAL CIRCUIT.

1. Turn ignition switch “OFF”,

2. Disconnect swirl control valve control
vacuumn check switch harness connec-
tor.

3. Check voltage between terminal @
and ground with CONSULT or tester.
Volitage: Approximately 5V

NG

OK

v

.| Repair harness or connec-

tors.

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF™.

2. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
if OK, check harness for shori.

NG

OK

¥

Y

Repair harness or connec-
tors.

CHECK COMPONENTS

{Swirl control valve control vacuum check
switch}.

Refer to “COMPONENT INSPECTION”
on nexi page.

NG

OK

h 4

Y

Replace swirl control valve
control vacuum check
switch.

CHECK COMPONENT

(Swirl control valve control solenoid
valve).

Refer to “COMPONENT INSPECTION"
on next page.

NG

Y

OK

A

Disconnect and reconnect hamess can-
nectors in the circuit. Then retest.

I Trouble is not fixed.

®

{Go to next page.)

EC-254

Replace switl control valve
control solenoid valve.




TROUBLE DIAGNOSIS FOR DTC P1165

Swirl Control Valve Control Vacuum Check
Switch (Co%’d) G

i B

Check ECM pin terminals for damage and
check the connection of ECM harness

connector. Reconnect ECM harness con- =r
nector and retest. e

h 4
INSPECTION END

COMPONENT INSPECTION

m CONNECT .
. ijl @ Swirl control valve control vacuum check switch

Swirl control valve control 1. Use vacuum pump to apply vacuum to swirl control valve con-
vacuum check switch trol vacuurn check switch as shown in figure.

2. Start engine.

3. Check voltage between terminal @) and engine ground with Gl
= CONSULT or tester.

]
rS

Pressure Voitage (V) T
More than -18.7 kPa

SEF3785

Engine ground

{-140 mmHg, -5.51 inHg}

~18.7 to -22.7 kPa Engine ground or
{—140 to —170 mmHg, Approx. 4.8

-5.51 to —6.69 inHg) e

Less than -22.7 kPa
{(—170 mmHg, -6.69 inHg)

Approx. 4.8

B
4. If NG, replace swirl control valve control vacuum check switch.

Swirl control valve control solenoid valve
Check solenoid valve air passage continuity.

W
B

Air passage Air passage
Condition continuity continuity

between (&) and between (&) and (©) &7

12V direct current supply

BATTERY betwosn terminals (1) Yes No
and (2) S
No suppl No Yes
MEG4888 iind
If NG, replace solenoid valve.
k)
EL
(D2

EC-255 395



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal
COMPONENT DESCRIPTION
Ignition coil & power transistor (Built into distributor)

1
Ignition cail and The ignition signal from the ECM is sent to and amplified by the
condenser power transistor. The power transistor turns on and off the ignition
hafness connestor I ool primary circuit. This on-off operation induces the proper high

voltage in the coil secondary circuit.

Camshaft position sensor and power
_.— transistor harness connector SEF1285

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NOQ.
[Engine is running.|
|_ 0.3 - 0.6V*
Idle speed
1 W Ignition signal

|Engir|e is running.|
Approximately 0.8V*

Engine speed is 2,000 rpm

{Engine is running.| Approximately 12V°

2 WiG Ignition check

ldle speed
|Engine is running. |
3 W Tachometer Approximately 0.9v*
Idle speed
*: Average voltage for pulse signal (Actual pulse signal can be cenfirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Malfunction is detected when ... ChPka Items
(Possible Cause}
Code No.
P1320 ® The ignition signal in the primary circuit is not sent ® Harness aor connectors
0201 during engine cranking or running. (The ignition primary circuit is open or shorted.)

@ Power transistor

® Resistor

® Camshaft position sensor

® Camshaft position sensor circuit

396 EC-256



TROUBLE DIAGNOSIS FOR DTC P1320

Ignition Signal (Cont’d)

DIAGNOSTIC TROUBLE CODE CONFIRMATION Gl
% MONITOR  ¥r NOFAIL L] PROCEDURE
CMPS-RPMAEF)  800rom Note: If both DTC P0340 (0101) and P1320 (0201) are ;.

displayed, perform TROUBLE DIAGNOSIS FOR DTC
P0340 first. (See EC-171.)
1} Turn ignition switch “ON"". E
2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)

RECORD 1 OR

SEF712T| @ 1} Turn ignition switch “ON”.

2) Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.)
3) Select MODE 7 with GST.
OR FE
1) Turn ignition switch “ON”,
2) Start engine. (If engine does not run, turn ignition switch
to “START” for at least 5 seconds.) @
3) Turn ignition switch “OFF”, wait at least 7 seconds and  ~
then turn “ON”.
4) Perform “Diagnostic Test Mode Il (Self-diagnostic T
results)” with ECM. ‘

AT

TF

Eh,

A4

EC-257 397
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TROUBLE DIAGNOSIS FOR DTC P1320

BATTERY

Jrsms{iodEh

FUSIBLE
LINK

D). E2D

)
ACC N

OFF ."‘ ST
Ol

IGNITION
SWITCH

Ignition Signal (Cont’d)

EC-IGN/SG-01

mm : Detectable line for DTG

e Noni-detectable line for DTC
Raferto “EL-POWER",

B/wW

]

B

== ] CONDENSER
B/W I
2]
DISTRIBUTOR
POWER
IGNITION TRANSISTOR :
é—‘% COIL
|
’ ] =
L Ll
&) w B
L -
]
|‘—-| RESISTOR
|
WG

-

e m———p
[ [
1 1 []
1 1
1 H
L vy
.----‘.n.'

1
wia B W =i
BEm
Tzl 0 Il r ?
SPARK . ECM (ECCS
PLUG IGNCK S ‘“Nlcontrol B 0§ B
MODULE} 4 &1 &
= = = = @D (D @iz
o A o l
i <] = (9 1 ) @D mGED
| CERLED & av 1 @S i
= (wsey |12 16 1)
| 1
1o1[r02fca] [roa 9
17| 108)109] |110 43 5
113]114]18| [118 = Y H.S.
AEC316A
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TROUBLE DIAGNOSIS FOR DTC P1320

Ignition coil and
condenser
harness connector

2

Ignition Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

Turn ignition switch “OFF”, and restart
engine.
Is engine running?

No

¥

&l
FiA,
Yes
> @ (Go to next page.) E

[mCHECK POWER SUPPLY.

EC-259

Camshaft position sensor and powsr NG- Repair hamess or cannec-
- transistor harness connector SEF128S|3 4 ', janition switch “OFF”. " tors.
2. Disconnect ignition coil harness con-
S nector.
o (‘.@ 3. Turn ignition switch “ON".
T5. j 4. Check voltage between terminal @
and ground with CONSULT or tester. FE
Voltage: Battery voltage
B l oK oL
CHECK GROUND CIRCUIT. NG, Repair harness or connec-
1. Turn ignition swiich “OFF”. fors. o
=" 2. Disconnect power transistor harness T
= connector.
sEF1725] | 3. Check harness continuity between ter-
minal and engine ground. 4
E Continuity should exist. &l
F ISCONMECT @ ) If OK, check harness for short.
4 & &
- [C) I TE
112[3]4]8
(lplsalsle) CHECK INPUT SIGNAL CIRCUIT. NG, Repair harness or connec-
1. Disconnect ECM harness connector. tars. -
2. Check harness continuity between ECM PE
terminal and terminal .
@ Continuity should exist.
It OK, check harness for shon. Ea,
= OK
SEF173S v
CHECK COMPONENTS NG, Replace malfunctioning A
(Ignition coil, power transistor). component(s).
Refer to “COMPONENT INSPECTION",
DISCONNECT DISCONNECT -
€0 HE — ”
HS. - ] 1.8. OK
[ Ecm  |o[connecTor]] — Cil2lal41sTe L .
1 Disconnect and reconnect harness con- g7
nectors in the circuit. Then retest.
Trouble is not fixed. .
Check ECM pin terminals for damage and
SEF7451 | check the connection of ECM hamess
connector. Reconnect ECM harmess con- BT
nector and retest.
' HA
INSPECTION END
EL
o3
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DISCSNNECT

€

€

DISCCMNECT

==

’

AEC125A

Ignition Signal (Cont’d)
®

g |

CHECK INPUT SIGNAL CIRCUIT.

1. Stop engine.

2. Disconnect ignition coil harness con-
nector.

. Strip tape covering resistor.

. Disconnect resistor harness connector.

. Disconnect ECM harness connector.

. Check hamess continuity between ter-
minal and terminal @ terminat @
and ECM terminal @

Continuity should exist.
if OK, check harness for short.

D G o

NG

.| Repair harness or connec-

oK

v

1 tors.

CHECK COMPONENTS

{Resistor).

Refer to "COMPONENT INSPECTION”
on hext page.

NG

Replace resistor.

OK

h 4

—=

I

ECM

JofconnecTon]

2

[Q]

=]

SEF1775

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

¥

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest,

h 4

INSPECTION END

EC-260
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AEC1504

Ignition
coil
AEG152A

AEC151A

SEF180S

Ignition Signal (Cont’d)

COMPONENT INSPECTION G
Ignition coil
1. Disconnect ignition coil harness connector. R4

2. Remove distributor cap.
3. Check resistance as shown in the figure.

) - S
Terminal Resistance [at 25°C (77°F)]
@ - Less than 1)
@-@ 7-13 k0 LG

If NG, replace distributor assembly.

MT

Power transistor AT

1. Disconnect camshaft position sensor & power transistor har-
ness connector and ignition coil harness connector. TE
2. Check power transistor resistance between terminals 2 and

®.

Terminals Resistance Result PD
Except 002 OK
and
® o0 NG =y
If NG, replace distributor assembly.
Resistor RA
1. Disconnect resistor harness connector.
2. Check resistance between terminals @ and @. BE
Resistance: Approximately 2.2 kf}
If NG, replace resistor.
SIr
BT
A
EL
DX
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Cor37
/
| Jj ”?‘M
v )
é Coil

Parmanent magnet

SEF956N

Crankshaft position

Csensor (OBD)

harness connector
SEF1245

Front left brake hose

Crankshaft Position Sensor (CKPS) (OBD)
(COG)

COMPONENT DESCRIPTION

The crankshaft position sensor (OBD) is located on the transmis-
sion housing facing the gear teeth (cogs) of the flywheel or drive
plate. It detects the fluctuation of the engine revolution.

The sensor consists of a permanent magnet, core and coil.

When the engine is running, the high and low parts of the teeth
cause the gap with the sensor to change.

The changing gap causes the magnetic field near the sensor to
change.

Due to the changing magnetic field, the voltage from the sensor
changes.

The ECM receives the voltage signal and detects the fluctuation of
the engine revolution.

This sensor is not used to contral the engine system.

it is used only for the on board diaghosis of misfire.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC voltage)
NQC.
[Engine is running.‘ (Warm-up condition)
50 B/G Sensors’ ground L 0.001 - 0.02V
ldle speed
53 R Crankshaft position sensar lEngine is running.} (A/T: N range, M/T: Neutral) More than 0.2V*
{OBD) Idle speed (Air conditioner switch “OFF".) (AC range)
: Average voltage for pulse signal (Actual pulse signal can be confirmed by oscilloscope.)
ON BOARD DIAGNOSIS LOGIC
Diagnostic
Trouble Code Malfunction is detected when ... Ch?Ck ltems
(Possibie Cause)
Na.
P1336 ® A chipping of the flywheel or drive plate gear tooth ® Harness or connectors
0905 {coq) is detected by the ECM. ® Crankshaft position sensor (OBD)
® Flywheel (Drive plate)

EC-262
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Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d) @l
% MONITOR % NoFaiL [] DIAGNOSTIC TROUBLE CODE CONFIRMATION
CMPS-RPM(REF) 80OrPM PROCEDURE LA

1) Turnh ignition switch “ON" and select “DATA MONITOR”
mode with CONSULT.
2) Start engine and run it for at least 2 minutes at idle Efi¢

speed.
OR
G@g,! 1) Start engine and run it for at least 2 minutes at idle LG
RECORD speed.
SEF712T 2) Select “MODE 7” with GST.
OR
1) Start engine and run it for at least 2 minutes at idle
speed.

2) Turn ignition switch “OFF”, wait at least 7 seconds and g
then turn “ON".

3) Perform “Diagnostic Test Mode I (Self-diagnostic
results)” with ECM. EL

H&
EL

[D¢

EC-263 403
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Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)

CRANKSHAFT
POSITION
SENSOR {0OBD)
[N [L2])
R G
r= T CTTIIE S
1 |
1 |
I 1
|t :
| 1
1 ]
t-froooooooit i @ m—
R G
T S .2,
R G

L p———— )

e B/G = To EG-EGTS

= /G = ToEC-TPS

AT -
I 1
m#
— ]
l iy
1 11
1 Iy
1 M
| 11
I 1
1 1
I i
@ o ] i
= =
5 @niu@no | -
R e )

]

T o

EC-CKPS-01

s  Detectable line for DTG
—  Non-detectable line for DTC

1L

JOINT
CONNECTORA1

_W'E

aE

AR

AGCS GND-A ECM (ECCS
CONTROL
MODULE] B B
== =+
Mi5
Refer to last page (Foldout page).

m

103

104[105

106/

107|

109

1o

12

13

115

g7

18

EC-264
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TROUBLE DIAGNOSIS FOR DTC P1336

Crankshaft Position Sensor (CKPS) (OBD)

SEF0895

-

Crankshaft position
sensor (OBD}
harness connector

Front left brake hose SEF1245
& DISCOMNECT
A€ B
22y [_ECM _|o[connEcToR]|
53
SEF1265
E E DISCONNECT
&)

<]

(412

B

SEF127S

(COG) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

A4

1. Turn ignition switch “OFF".

2. Reconnect ECM harness connector.

3. Check harness continuity between ter-
minal @ and engine ground.
Continuity should exist.
If OK, check harness for short.

OK

v

Loosen and retighten the fixing bolt of the
crankshaft position sensor (OBD}. Then
retest.

¢ Trouble is not fixed.

®

(Go 1o next page.)

EC-265

Y

CHECK SHIELD CIRCUIT. NG | Repair harness or connec-
1. Turn ignition switch “"OFF". tors.
2. Loosen and retighten engine ground
SCrews.
3. Remove joint connector-1.
4. Check the foliowing.
® Continuity between joint connector-1
terminal and ground
® Joint connector-1
{Refer to “HARNESS LAYCUT” in EL
section.)
Continuity should exist.
If OK, check harness for short. Then
reconnect joint connector-1.
OK
Y
| cHECK INPUT SIGNAL CIRCUIT. NG | Check the following.
1. Disconnect crankshaft position sensor "] ® Harness connectors
(OBD} harness connector and ECM @
harness connector. ® Harness for open or short
2. Check continuity between ECM terminal between crankshafl posi-
@ and terminal @ tion sensor (OBD) and
Continuity should exist. ECM
If OK, check harness for short. If NG, repair harness or con-
oK nectors.
B v
[ CHECK GROUND CIRCUIT. NG

Check the following.

® Harness connectors
@,

® Harness for open or short
between crankshaft posi-
tion sensor (OBD) and
ECM

If NG, repair hamess or con-

nectors.

[0
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Crankshaft Position Sensor (CKPS) (OBD)

(COG) (Cont’d)
®

'

CHECK COMPONENT

[Crankshaft position sensor (OBD)].
Refer to “COMPONENT INSPECTION"
below.

NG

OK

4

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

v Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector and retest.

v Trouble is not fixed.

.j Replace crankshaft posi-
"] tion sensor (OBD).

Visually check far chipping flywheel {drive
plate) gear tooth (cog).

NG

[

Replace the flywheel (drive
plate}.

OK

¥

INSPECTION END

SEF960N

SEF151P

COMPONENT INSPECTION

Crankshaft position sensor (OBD)

1. Disconnect crankshaft position sensor (OBD) harness connec-

tor.

Remaove the sensor.

oM

Loosen the fixing bolt of the sensor.

Visually check the sensor for chipping.

5. Check resistance as shown in the figure.
Resistance: Approximately 166.5 - 203.5() at 20°C

(68°F)

EC-266
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EGRC-Solenoid Valve &

COMPONENT DESCRIPTION

The EGRC-solenoid valve responds to signals from the ECM. A
[N When the ECM sends an ON (ground) signal, the coil in the sole-
Vacuum noid valve is energized. A plunger will then move to cut the vacuum ‘
signal signal (from the throttle body to the EGR valve). el
When the ECM sends an OFF signal, the vacuum signal passes
through the solenoid valve. The signal then reaches the EGR vaive.

To EGR valve

To intake
air flow f ’
o

LG

SEF240PDy

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER- | e DATA FE
MPL%AL COLOR ITEM CONDITION (DG voltage)
[Engine is running.| (Warm-up condition) BATTERY VOLTAGE
Engine speed is 2,000 rpm. {11-14V)
103 WiL EGRC-sclencid valve MT
|Engine is running.| (Warm-up condition) _
0-1V
Idle speed AT
A
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. TE
MONITOR ITEM CONDITION SPECGIFICATION
® Engine: After warming up 1dle ON EE]
® Air conditioner switch: OFF
FARG SO © Shift lever: "N° Raci to 1,500 - 2,000 OFF
® No-load acing up to 1, -2, rpm =
ON BOARD DIAGNOSIS LOGIC
Diagnostic RA
Trouble Code Malfunction is detected when ... Che_ck Hems
N (Possible Cause)
o. B
P1400 ® An improper voltage signal is sent to ECM through ® Harness or connectors
1005 EGRC-solenoid valve. (The EGRC-solenoid valve circuit is open or shorted.)
® EGRC-solencid valve &7
BT
A
&L
13X
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WEGRC SOLv cIRCUITE
COES THE SCLENOID
VALVE MAKE
AN QPERATING SOUND

EVERY 3 SECONDS?

NexT |[ NO JI YES ]

MEFS82D

mAcnve TesT @ LJ
eerc soLv - ON

= == MONITOR = = =
CMPS-RPM (REF) Orpm

A € O i

ECM ©|{CONNECTOR
103

@ o

AEC639

EGRC-Solenoid Valve (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the
EGRC-solenoid vaive circuit. During this check, a 1st trip DTC
might not be confirmed,.

® 2

Turn ignition switch “ON”.
Perform “EGRC SO/ CIRCUIT” in “FUNCTION
TEST” mode with CONSULT.

CR

® 3

Turn ignition switch “ON”.
Perform “EGRC SOLENOID VALVE” in “ACTIVE
TEST" mode with CONSULT and check the operating
sound, according to ON/OFF switching.

OR

& 3

Start engine and warm it up sufficiently.

Turn ignition switch “OFF” and wait at ieast 7 seconds.
Start engine again.

Check the voltage between ECM terminal and
ground at idle speed.

Voltage: 0.04 - 0.08V

Check that the voltage changes to battery voltage and
retuns to 0.04 - 0.08V when the engine speed
increases to about 2,500 rpm.
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IGNITION SWITCH
ON or START

15A
@ E
B/wW

EGRC-Solenoid Valve (Cont’d)
EC-EGRC/V-01

Refer to “EL-POWER".

EGRC-

mm : Detectable line for DTC
memn | Non-detectable line for DTG

SOLENOID
VALVE
=
s f LT 2o o
WiL
[iog] ECM (ECCS
EGR GONTROL
MODULE}
5
I 1
101j102}103] [104] 105|108 1j2l3] [4] zo[21]22]23 38|3g| l4ola1] Isafsa[ss] |sel
107}i08[109| |110f111|112 HOEER O 12]a3| [44145]4657]58] 5960 m
[19] 29]30[31[32[33]  [3p]sp] 147]48l62l364]5s] w | 475
113yt14)115| [el17{ 18| s [elizis I R e 7]ealss
1
AEC317A

EM

LG

FE

Gl

MT

TF

FD

RS

BT

409
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TROUBLE DIAGNOSIS FOR DTC P1400

SEF1813

€6

_[‘l
P O
SEF182S,
8] — —
€8 He

[=<]

(112

{0l connecTor]|
103

I Ecm

[Q]

SEF1835

BATTERY

MEC488B

EGRC-Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK POWER SUPPLY. NG

Y

1. Turn ignition switch “OFF”,

2. Disconnect EGRC-solenoid valve har-
ness connector.

3. Turn ignition switch “ON".

4. Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Battery voltage

lOK

Check the following.

® 15A fuse

® Harness for open or short
between EGRC-solenoid
valve and fuse

If NG, repair harness or

connectors.

CHECK OUTPUT SIGNAL CIRCUIT. NG

1. Turn ignition switch "OFF”.

2. Disconnect ECM harness connector.

3. Check harness continuity between ECM
terminal and terminal (2).
Continuity should exist.

If OK, check harness for short.

lDK

Repair harness or connec-
tors.

CHECK COMPONENT NG

(EGRC-sotenoid valve).
Refer to “COMPONENT INSPECTION"

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

i Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
necter. Reconnect ECM harness connector

and retest.

INSPECTION END

COMPONENT INSPECTION

EGRC-solenoid valve
Check air passage continuity.

Replace EGRC-solenoid
valve.

Air passage

Condition continuity

between @ and

Air passage
continuity

between @ and ©

12V direct current supply
between terminals

and @

Yes

No

No supply No

Yes

If NG, replace solencid valve.
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f@:
Sensor element EGR Temperature Sensor dﬂ
é COMPONENT DESCRIPTION
C——f The EGR temperature sensor detects temperature changes in the A
) . EGR passage way. When the EGR valve opens, hot exhaust gases
Tightening nut flow, and the temperature in the passageway changes. The EGR _
Gasket temperature sensor is a thermistor that modifies a voltage signal B
Connector sent from the ECM. This modified signal then returns to the ECM
as an input signal. As the temperature increases, EGR temperature
sensor resistance decreases. G
This sensor is not used to control the engine system. It is used only
SEF599K : .
for the on board diagnosis.
{Reference data)
10,000
E EGR temperature Voltage* Resistance
°C {°F) V) (M@) FE
L 0(32) 4.81 7.9-9.7
1,000~ 50 (122) 2.82 0.57 - 0.70 el
- N Acceptable range 100 (212) 08 0.08 - 0.10
3 \
g "n,l *: These data are reference values and measured between ECM terminal -
s T \N (EGR temperature sensor) and ECM terminal 43) (ECCS ground). (H1H)
\
£ 100 |- Wy
@ r !y
3 i ) &
o - "r.. AT
1..
Il'l..
|....
10 "".. TE
[l 1 i L ]
Ll 50 00 160 200
(32) (122) (212) {302) (392) B
Temperature °C (°F) "‘\
SEF626Q
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble o Check Items
Code No. Malfunction is detected when .... (Possible Cause) BR
P1401 A) An excessively low voltage from the EGR tem- |® Harness or connectors
0305 perature sensor is sent to ECM, even when {The EGR temperature sensor circuit is shorted.) a7
engine coolant temperature is low. ® EGR temperature sensor ©
® Malfunction of EGR function, EGRC-BPT valve or
EGRC-solenoid valve -
................................................................................................................................................................................. Fﬁ&
B) An excessively high voltage from the EGR ® Hamess or connectors
temperature sensor is sent to ECM, even (The EGR temperature sensor circuit is open.) }
when engine coolant temperature is high. ® EGR temperature sensor BT
® Malfuncticn of EGR function, EGRC-BPT valve or
EGRC-solenoid valve
&
EL
4
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* MONITOR % NOFAIL []
CMPS*RPM (REF) orpm
COOLAN TEMP/S  20°C

EGR TEMP SEN 43v

INT/A TEMP SE 22°C

SEF651R

Lift up the
EGR valve
by hand.
SEF360Q
m GONNECT (‘
4 € &
O
I ecm lo[connecTor]| c ﬁ: "
28 51 62

_j_l
P &

SEF652R

A & G .5
[ Tl

lolconnecTonl|
62

q

Fany
ol

ECM

= SEF244R

EGR Temperature Sensor (Cont’d)

OVERALL FUNCTION CHECK

Use this procedure to check the overall function of the EGR tem-
perature sensor circuit. During this check, a 1st trip DTC might not

be confirmed.
Procedure for malfunctions A and B

B "

2)

3)
4)

6)

Turn ignition switch “ON” and select “DATA MONITOR”
mode with CONSULT.
Confirm that engine coolant temperature and intake air
temperature are lower than 40°C {104°F). (If necessary,
wait until the temperatures equal atmospheric tempera-
ture.)
Confirm that “EGR TEMP SEN” reading is between
3.45V and 5.0V.
Start engine and warm it up sufficiently.
Run engine at idle for at least 2 minutes.
Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and P0402.
(See pages EC-176 and 184)
Read “EGR TEMP SEN” at about 1,500 rpm with EGR
valve lifted up to the full position by hand.
Voltage should decrease to less than 1.0V.
If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, P0402 and P1400. (See pages EC-176,
184 and 267.)

OR

Turn ignition switch “ON".

Confirm that voltage between ECM terminais &9,
and ground are more than 2.72V. (If necessary, wait
until engine coolant temperature and intake air tem-
perature eqgual atmospheric temperature.)

3) Confirm that voltage between ECM terminal and
ground is between 3.45V and 5.0V.

4) Start engine and warm it up sufficiently.

5) Run engine at idle for at least 2 minutes.

6) Confirm that EGR valve is not lifting. If NG, go to
TROUBLE DIAGNOSES FOR DTC P0400 and P0402.
(See pages EC-176 and 184.)

7) Check voltage between ECM terminal €2 and ground at
about 1,500 rpm with EGR valve lifted up to the full
position by hand.

Voltage should decrease to less than 1.0V.

8) If step 7 is OK, perform TROUBLE DIAGNOSES FOR
DTC P0400, P0402 and P1400. (See pages EC-176,
184 and 267.)
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EGR Temperature Sensor (Cont’d)

EGR
CAN TEMPERATURE
N2 SENSOR

(m8)
N A
G/OR B/G
G/OR B/G
[l [E3]
= ECM (ECCS
EGRTS GND-A |ECM(ECC
MODLILE)
@D

EC-EGR/TS-01

s : Detectable line for DTC
e : Non-datactable line for DTC

j

DY

GY
101f102}103] [104]105r06] __[112]3
107f108f109] [110]411]112 BBE %
113'114'115' 118]117]118| {45 ﬂam

EC-273

AECOD65A

CL

MIT

&

TF

L

IDX
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EGR Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

EGR tempe raiureYr

’

SEF1845

CHECK GOMPONENT
(EGR temperature sensor).
Reter to “COMPONENT INSPECTION” on

CASCONNECT

A€ ®

=A)

next page.
¥ OK

Disconnect and reconnect hamess connec-
tors in the circuit. Then retest.

$ Trouble is not fixed.

“SEF1855

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-274

- sensor harness G
EHECK POWER SUPPLY. N .| Repair harness or connec-
1) Disconnect EGR temperature sensor 7 tors.
harness connector.
2) Turn ignition switch “ON”.
3) Check voltage between terminal @ and
ground with CONSULT or tester.
Voltage: Approximately 5V
B8 LOK
CHECK GROUND CIRCUIT. NG | Check the following.
1) Turn ignition switch “OFF". | ® Hamess continuity
2) Check harness continuity between termi- hetween ECM and EGR
nal and engine ground. temperature sensor
Continuity should exist. If NG, repair harness or
If QK, check harness for short. connector.
i OK
NG

Replace EGR temperature
sensor,




TROUBLE DIAGNOSIS FOR DTC P1401

SEFB43Q)

10,000

1,000

Resistance kQ

100

10

(32)

L 1 .I
50 100 150
(122) (212 {302)
Temperature °C (°F)

200
(392)

SEF526Q)

EGR Temperature Sensor (Cont’d)
COMPONENT INSPECTION

EGR temperature sensor
Check resistance change and resistance value.

{Reference data)

EGR temperature Voltage Resistance
°C (°F) v} (M1))
0 (32) 4.81 7.9-97
50 (122) 2.82 0.57 - 0.70
100 (212) 0.8 0.08 - .10

If NG, replace EGR temperature sensor.

EC-275
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TROUBLE DIAGNOSIS FOR DTC P1441

EVAP canister
Vacuum cut valve

(Vacuum cut valve \8-—?
bypass vaive — ‘5\"___

—

SEF186S

Vacuum Cut Valve Bypass Valve

COMPONENT DESCRIPTION

The vacuum cut valve and vacuum cut valve bypass valve are
installed in parallel on the EVAP purge line between the fuel tank
and the EVAP canister.

The vacuum cut valve prevents the intake manifold vacuum from
being applied to the fuel tank.

The vacuum cut valve bypass valve is a solenocid type valve and
generally remains closed. It opens only for on board diagnosis.
The vacuum cut valve bypass valve responds to signals from the
ECM. When the ECM sends an ON (ground) signal, the valve is
opened. The vacuum cut valve is then bypassed to apply intake
manifold vacuum to the fuel tank.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DC vottage)
NO.
Vacuum cut valve bypass — — BATTERY VOLTAGE
117 Y valve [Ignltlon switch “ON | (1 - 14V)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.
MONITOR ITEM CONDITION SPECIFICATION
VC/V BYPASS/V | ® Ignition switch: ON OFF
EVAPORATIVE EMISSION SYSTEM DIAGRAM
EVAP canister
EVAP control system pressure sensor purge FGHUOJ m
Vacuum cul valve bypass valve solenoid valve
EVAP shut valve—\
s ®\ | | evar canister
Fuel tank Vacuum CVAP purge control valve
cut valve |canister
EVAP canister EVAP canister
vent control \@ purge velume
valve control valve SEF782Q
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble Check ltems

Malfunction is detected when ...

Code No. (Possible Cause)
P1441 A} An improper voltage signal is sent fo ECM ® Harness or connectors
0801 through vacuum cut valve bypass valve. {The vacuum cul valve bypass valve circuit is

properly.

B} Vacuum cut valve bypass valve does not operate

open or shorted.)
® Vacuum cul valve bypass valve

® Vacuum cut valve bypass valve

@ Vacuum cut valve

® Bypass hoses for clogging

® EVAP shut valve

® EVAP control system pressure sensor

416
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Vacuum Cut Vaive Bypass Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE CONFIRMATION Gl
PROCEDURE

Perform “Procedure for malfunction A” first. If 1st trip DTC N

cannot be confirmed, perform “OVERALL FUNCTION
CHECK”’, “Procedure for malfunction B’

Procedure for malfunction A
# MONITOR % NoFaL [] 1) Turn ignition switch “ON”".
3) Start engine and wait at least 5 seconds.
OR
=y 1) Start engine and wait at least 5 seconds. &l
2) Select “MODE 7” with GST. 7
OR
oy 1) Start engine and wait at least 5 seconds. WIT
[ RECORD « 2y Turn ignition switch “OFF"”, wait at least 7 seconds and ™
SEF712T then turn “ON”.
3) Perform “Diagnostic Test Mode It (Self-diagnostic 5T
results)” with ECM. =
TF
\I:Jj\
i
OVERALL FUNCTION CHECK A
Procedure for malfunction B }
1) Remove vacuum cut valve and vacuum cut valve bypass valve BR
as an assembly.
2) Apply vacuum to port (8 and check that there is no suction __
from port @). T
BATTERY 3) F13\{;:)1;;?3&@\/&0uum to port and check that there is suction from
4) Blow air in port (B) and check that there is a resistance to flow RS
out of port @).
5) Supply battery voltage to the terminal.
6) Biow air in port (& and check that air flows freely out of port BT
Cust tank side conp cancier | 1) %ow air in port & and check that air flows freely out of port 0
‘ side ! a
G) N
Jom .

102X

SEF530Q
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TROUBLE DIAGNOSIS FOR DTC P1441
Vacuum Cut Valve Bypass Valve (Cont’d)

- EC-BYPS/V-01

IGNITION SWITCH
ON or START
s : Detectable fine for DTC
Refer to “EL-POWER", m— : Non-delectatle line for DTC
18A
B

OB

VYACUUM CUT VALVE
BYPASS VALVE

ECM (ECCS
cvBv CONTROL
MODULE)

[N (=] = =
slalslelilel@m  [EREE@ dOE
S HON1H2]13]1 4 W 61718910 ™ G

@

101[102|103] 104]105]106
107[108[109] Jt101111]112
113[114|115] J116]117]118

[~

a0fai22f23]  [aefss] [acfel] [53[54[53 .
[oaosTeslz7]28] [a2]as] [a4l2see]57T8]59]60] [e7]
a3l [aals 474862636465 -
“ II 6]57]68]69]

=

AEC318A
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)

check the connection of ECM harness con-
nactor. Reconnect ECM harness conneclor

and retest.

INSPECTION END

EC-279

EP— DIAGNOSTIC PROCEDURE
_ \ Procedure for malfunction A
2 ) VT INSPECTION START
l
— CHECK POWER SUPPLY. NG | Check the following.
o Vacuurn cut valve bypass valve — | | 1. Turn ignition switch "OFF”. "| ® Hamess connectors
harness connector 2. Disconngct vacuurmn cut valve bypass .
valve hamess connector. ® 15A fuse
SEF1875| | 3. Turn ignition switch “ON”. @ Harmness for open or short
4. Check voltage between terminal (1) and betweer vacuum cut valve
greund with CONSLULT or tester. bypass valve and fuse
Voltage: Battery voltage If NG, repair harness or con-
E DISCONNECT nectors
A€ @ B '
- =<1 B
1 NG .
CHECK OUTPUT SIGNAL CIRCUIT. . | Check the following.
1. Turn ignition switch “OFF". | ® Harness connectors
2. Disconnect ECM harness connector. ,
3. Check harness continuity between ECM ® Harness for open or short
terminal and terminal between vacuum cut valve
WD oA Continuity should exist. bypass valve and ECM
=  SEF503R If OK, check harness for shaort. H NG, repair harness or con-
l OK nectors.
DISEONNEST CISCONNECT CHECK COMPONENT NG Replace vacuum cut valve
. . (Vacuum cut valve bypass valve). | bypass valve.
HS. 18 Refer to "COMPONENT INSPECTION” on
next page.
[ ecwm |O| CONNECTOR| = pag
7 L QK
Disconnect and reconnect harmess connec-
tors in the circuit. Then retest.
@ l Trouble is not fixed.
SEF504R| | Check ECM pin terminals for damage and

2

el

il

il
I

=

ol

i
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TROUBLE DIAGNOSIS FOR DTC P1441

Vacuum Cut Valve Bypass Valve (Cont’d)
DIAGNOSTIC PROCEDURE

Procedure for malfunction B

INSPECTICN START

!

Perform “OVERALL FUNCTION CHECK?”, OK | Check EVAP shut valve
EC-277. EVAP purge line hoses
between EVAP canister and
fuel tank for clogging or dis-
connection.

Refer to “EVAPORATIVE
EMISSION (EVAP) SHUT
VALVE" and “Evaporative
Emission Line Drawing”,
EC-21 and EC-22.

h 4

NG

\J

CHECK COMPONENT NG | Replace malfunctioning
(Vacuum cut valve, vacuum cut valve parts.

bypass valve).

Refer to “COMPONENT INSPECTION”

helow,
l OK

Check bypass hoses for clogging. NG Repair or replace hoses.

lOK

Go to “TROUBLE DIAGNOSIS FOR DTC
P04507, “"EVAP Control System Pressure
Sensor”, EC-212.

i OK

INSPECTION END

h 4

COMPONENT INSPECTION

Vacuum cut valve bypass valve
Check air passage continuity.

" Air passage continuity
Condition between g@ and
12V direct current supply hetween terminals Yes
No supply No
. NG, replace vacuum cut valve bypass valve.
_ Vacuum cut vatve Vacuum cut valve
EVAP canister Check vacuum cut valve as follows:
side 1. Plug port € and ® with fingers.
® 2. Apply vacuum to port @ and check that there is no suction
from port B).
3. Apply vacuum to port and check that there is suction from
port {(&).
4, Bilow air in port and check that there is a resistance to flow
out of port ().

Open port © and @.
Blow air in port (&) check that air flows freely out of port (©).
Blow air in port (B) check that air flows freely out of port ©).

420 EC-280
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve

SYSTEM DESCRIPTION [

Engine speed
Camshaft position sensor > o
EH
Amount of intake air -
Mass air flow sensor » LS
Engine coolant temperature
Engine coolant temperature sen- »
s0r
EE
— _ Start signal ECM
Ignition switch * (ECCS EVAP canister 2L
control | PUrge volume
moduie) control vaive
Throttle position T
Throtile position sensor > il
, . )
Density of oxygen in exhaust gas e
Front heated oxygen sensor >
¥9 {Mixture ratio feedback signal)
TF
Fuel temperature in fuel tank
Tank fuel temperature sensor >
Vehicle speed
Vehicle speed sensor > EA

This system controls flow rate of fuel vapor from the EVAP canister. The opening of the vapor by-pass pas- B4
sage in the EVAP canister purge volume control valve changes to control the flow rate. A built-in step motor e
moves the valve in steps corresponding to the ECM output pulses. The opening of the valve varies for opti-
mum engine centrol. The optimum value stored in the ECM is determined by considering various engine con- BE
ditions. When the engine is operating, the flow rate of fuel vapor from the EVAP canister is regulated as the -
air flow changes.

&
ECM TERMINALS AND REFERENCE VALUE ol
Specification data are reference values and are measured between each terminal and @ (ECCS ground).
]
TER- Bg
WIRE DATA
MllJI:;l)AL COLOR ITEM CONDITION (DC voltage)
- BT
5 R
6 LG ; X Engine is running. 0-0.4Vor .
EVAP canister purge vol | BATTERY VOLTAGE M,
16 e ume control valve Idle speed (11 - 14v)
17 | Y
gl
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TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’'d)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION

® Engine: After warming up
® Air conditioner switch: OFF
® Shift lever “N”

® No-load

Vehicle stopped 0 step

PURG VOL C/V
Vehicle running —

COMPONENT DESCRIPTION

The EVAP canister purge volume control valve uses a step motor
to control the flow rate of fuel vapor from the EVAP canister. This
motor has four winding phases. It operates according to the output
pulse signal of the ECM. Two windings are turned ON and OFF in
sequence. Each time an ON pulse is issued, the valve opens or
closes, changing the flow rate. When no change in the flow rate is
needed, the ECM does not issue the pulse signal. A certain volt-
age signal is issued so that the valve remains at that particular

opening.
SEF249P
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble L Check lterns
Malfunct hen ...
Code No. alfunction is detected when (Possible Cause)
P1445 A) An improper voltage signal is sent o ECM ® Hamess or connectors
1008 through the valve. {The valve circuit is open or shorted.)
® EVAP canister purge volume control valve
B} The canister purge flow is detected during the ® EVAP controf system pressure sensor
specified driving conditions, even when EVAP ® EVAP canister purge volume control valve (The
canister purge volume control valve is completely valve is stuck open.)
closed. & EVAP canister purge control valve
® Hoses
(Hoses are connected incorrectly.)
EC-282



TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge

Volume Control Valve (Cont’d) l
DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE [

Perform “Procedure for malfunction A” first. If the 1st trip DTC
cannot be confirmed, perform “Procedure for malfunction B”.

Procedure for malfunction A
1) Lift up vehicle. N
2} Turn ignition switch “ON” and select “DATA MONITOR” LG
mode with CONSULT.
3) Start engine and let it idle for at least 90 seconds.
4) Move selector/gearshift lever to “1" range (A/T) or "1st”

gear (M/T}.

5) Rev engine from idle to 2,000 to 3,000 rpm more than
10 times. Qe

OR
&%) 1) Liit up vehicle.

2) Start engine and let it idle for at least 90 seconds. &L

3) Move selector/gearshift lever to “1” range (A/T) or “1st”
gear (M/T).

4) Rev engine from idie to 2,000 to 3,000 rpm more than (T
10 times.

5} Select "MODE 3” with GST.

OR AT
@89 1) Lift up vehicle.
- 2) Start engine and let it idle for at least 90 seconds.
3) Move selector/gearshift lever to “1” range (A/T) or “1st” T

gear (M/T}.
4) Rev engine from idle to 2,000 to 3,000 rpm more than
10 times. =

B) Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.
6) Perform “Diagnostic Test Mode Il (Self-diagnostic Eg
results)” with ECM.
Procedure for malfunction B

1) Lift up vehicle. B&
2) Turn ignition switch “ON” and select “DATA MONITOR"

w MONITOR 3 NOFALL mode with CONSULT,

CMPSRPM (POS) ~ 2000rpm 3) Start engine and warm it up sufficiently. BlR
COOLAN TEMP/S 80°C 4} Check that tank fuel temperature is above 0°C (32°F).
¥;‘&§;ﬁ?§f ggfg"h 5) Turn ignition switch “OFF” and wait at least 7 seconds.

8) Turn ignition switch “ON” and wait at least 12 seconds. &7

7) Start engine and let it idle for at least 70 seconds.
8) Maintain the following conditions for at least 25 sec-

onds. RS

RECORD Gear position:
SEFB16T “2” or “D” range (A/T) .
“3rd” or “4th” gear (M/T) BT

Vehicle speed:
50 - 70 km/h (31 - 43 MPH) -
Engine speed: R&
1,500 - 2,500 rpm
Coolant temperature:
Less than 100°C (212°F) EL

EC-283 423
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TROUBLE DIAGNOSIS FOR DTC P1445

ENGINE SPD .............. 82563PM
COOLANT TEMP ..............
VEHICLE SPD .. ... OMPH
IGN ADVANCE ......orereeeroome.., 8.0°
CALCLOAD ... 58.9%
MAP .................. . 36KPaA
MAF .
THROTTLE POS ..ovevoeee 0.0%
INTAKE AIR ....vooeeerrceeece

FUEL SYS#1 ...

FUEL SYS #2 .

SHORT FT #1 ..

LONG FT #1 .....

©2s8B1&1 .. ¢.200V
O2FT B St . 0.8%
025B1S2. 0010V |sers19R

CONNECT
A€ @
[_ecm__[o[connecTon]|
63 o,

AEN

v M)
KD O

SEFB17T|

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d)

OR

@ 2

A

LNoa

Lift up vehicie.
Turn ignition switch “ON” and select “MODE 1" mode
with GST.
Start engine and warm it up sufficiently.
Check that voltage between ECM terminal and
ground is less than 4.2V.
Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON" and wait at least 12 seconds.
Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 25 sec-
onds.
Gear position:

#2” or “D” range (A/T)

“3rd” or “4th” gear (M/T)
Vehicle speed:

50 - 70 km/h (31 - 43 MPH)
Engine speed:

1,500 - 2,500 rpm
Coolant temperature:

Less than 100°C (212°F)
Select "MODE 3" with GST.

OR

NG
lrones 1 )

9)

Lift up vehicle.
Turn ignition switch “ON”.
Start engine and warm it up sufficiently.
Check that voltage between ECM terminal and
ground is less than 4.2V.
Turn ignition switch “OFF” and wait at least 7 seconds.
Turn ignition switch “ON” and wait at least 12 seconds.
Start engine and let it idle for at least 70 seconds.
Maintain the following conditions for at least 25 sec-
onds.
Gear position:
“2” or “D” range (A/T)
“3rd” or “4th” gear (M/T)
Vehicle speed:
50 - 70 km/h (31 - 43 MPH)
Engine speed:
1,500 - 2,500 rpm
Voltage between ECM terminal &) and ground:
More than 0.8V
Turn ignition switch “OFF”, wait at least 7 seconds and
then turn “ON”.

10) Perform “Diagnostic Test Mode |l (Self-diagnostic

results)” with ECM.

EC-284



TROUBLE DIAGNOSIS FOR DTC P1445

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve (Cont’d) &l

1 EC-PGCV-01

BATTERY
wmmm : Detectable line for DTC Elill
2 Refer to “EL-POWER", wemme - Non-detectable line for DTC
[ |FUSBLE
BR LINK L@
| .
(3]

EVAP
GANISTER

PURGE

VOLUME -
CONTROL &
VALVE

ECCS

iy L N (M\] T

4 ‘
anl|
[l

S-EJUU\—EJ-E
{ite_of=
'E

-
G/R * Al
I — —f _
@ e ) == TE
ED
P
C 71 ]
ER
LR GR G/A GA R G UG y
Ir= || [E3] || 113 5] sl B |I [|17ii
SSOFF VB VB CHIN EVP EVP EVP Eve | SOMI(ECCS ST
#1 #3 #2 #4 | MODULE)
B
— 3 C T T B
j I
il Fl ENY Q) 2 tME 1 | E22) |
\4sle/ “ay I Il G |
e - Hi
[ |
101[102{103| [104]108]08] _ [1]2fa] [e] 20[21]22]o8 sfas] [aof#1] [sa]4]ss EL
o7l woa]os] [rvolur ] LiLeLrLele] ol | (7 [o4[sT26f27]23] [45]a3] [aal4s[eefs]s8]50k60]
[11]12ft3{14) 253031 ]e2[33]  [agso] J47leleefesfealesl [+ i3]
113[114|115) [16]117]118} is]” Fs[17]1s] 32[as[36]e7 [51752] [66]67]68]63] (D) Y e
| w .S. -

AECU6TA
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- TN
EVAP canister purge
volume control valve

W

Air cleaner
housing

/

SEF1885

D)

®

SEF578Q

(8]

HAE O M4

i

s,
[[_Fom_ [ofconnecTor]| TAVEIEN
& 16 17 / M2 6/\

[Q]

(]
[Q]
[Q]

SEF1895

Evaporative Emission (EVAP) Canister Purge
Volume Control Valve {Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

v

CHECK POWER SUPPLY. NG | Gheck the following.
1. Turn ignition switch “OFF”. 7| ® ECCS relay
2. Disconnect EVAP canister purge vol- ® BR fusible link
ume control valve harness connector. ® Harness for open or
3. Tumn ignition switch “ON". short between EVAP
4. Check voltage between terminals @ canister purge volume
@ and engine ground with CONSULT control valve and fusible
or tester. link
Voltage: Battery voltage ® Harness for open or
short hetween EVAP
oK canister purge volume
control valve and ECM
if NG, repair harness or
connectors.
El ¥
CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Repair harness or connec-
1. Turn ignition switch “OFF". " tors.
2. Disconnect ECM hamness connector.
3. Check harness continuity between
ECM terminal @6 and terminal (1),
ECM terminal A7) and terminal (4),
ECM terminal e and terminal ,
ECM terminal (6} and terminal {6).
Continuity should exist.
If OK, check harness for short.
l oK
CHECK COMPONENT NG | Replace EVAP control sys-
(EVAP control system pressure sensor) "] tem pressure sensor.
{For malfunction B only).
Refer to “"COMPONENT INSPECTION” in
“TROUBLE DIAGNOSIS FOR DTC
P0450”, EC-216.
l oK
NG

CHECK COMPONENT

h 4

{EVAP canister purge volume conirol
valve).

Refer to “COMPONENT INSPECTION”
on next page.

lOK

Disconnect and reconnect harness con-
nectors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harmess
connector. Reconnect ECM harness con-
nector and retest.

INSPECTION END

EC-286

Replace EVAP canister
purge volume control
valve.




TROUBLE DIAGNOSIS FOR DTC P1445
Evaporative Emission (EVAP) Canister Purge

Volume Control Vaive (Cont’d) Gl
DBONNECT COMPONENT INSPECTION

} GEDJ EVAP canister purge volume control valve KA

TR 1. Disconnect EVAP canister purge volume control valve
\&[5[¢/ harness connector, ]
| 2. Check resistance between the following terminals. =

terminal (2 and terminals (1), @

——‘ terminal (8) and terminals (@), (&) 1
Resistance: e

& Approximately 30() [At 25°C (77°F)]
3. Reconnect EVAP canister purge volume control valve

harness connector.
iy 4. Remove EVAP canister purge volume control valve
@ 1S. Eé} from intake manifold collector and disconnect hoses
= from the valve. FE
(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.) Wl
"@—' 5. Turn ignition switch “ON".
6. Perform "PURG VOL CONT/” in “"ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge [T

volume control valve shaft moves smoothly forward and

SEF3ssq backward according to the valve opening. N
If NG, replace the EVAP canister purge volume control #7
marctvetesTm [ valve,
OR -
PURG VOL CONT/  20Step .ﬁl' 1. Disconnect EVAP canister purge volume control valve 1T
=zzzzzzxz MONITOR zz=zz=zz== A= harness connector.
CMPS+RPM(REF) Orpm 2. Check resistance between the following terminals. )
POz MNTR i terminal @ and terminals (D), @) D
THRTL POS SEN 0.48Y terminal (8) and terminais (@), (8)
Resistance:
Approximately 300 [At 25°C (77°F)] EA
lQull UP || DWN |lQd] 3. Reconnect EVAP canister purge volume control valve
SEFS07R harness connector.

4. Remove EVAP canister purge volume conirol valve IR
from intake manifold collector and disconnect hoses
from the valve.

(Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

5. Turn ignition switch “ON" and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-

Bo)
el

R
=l

tion switch position. g

If NG, replace the EVAP canister purge volume control

SEF763P valve.
87T
EVAP canisier purge

volume control valve -
S (12
L

Air cleaner
/ Rousing
/{//

! SEFT141S
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Evaporative Emission (EVAP) Control System

Purge Flow Monitoring

EVAP canister
purge control
sclenoid valve

EVAP control system pressure senscr
Vacuum cut valve bypass valve
EVAP shut valve\
~ ®\ [ Evap canister
purge control valve
Fuel tank Vacuum EVA‘\P
cut valve [canister

EVAP canister EVAP canister—
vent control \($
valve

control valve

O

SEF7820Q

purge volumes
SYSTEM DESCRIPTION

In this evaporative emission (EVAP) control system, purge flow
occurs during non-closed throttle conditions. Purge volume is
related to air intake volume. Under normal purge conditions (non-
closed throttle), the EVAP canister purge volume control valve and
EVAP canister purge control valve are open. Purge flow exposes
the EVAP control system pressure sensor to intake manifold

vacuum.

ON BOARD DIAGNOSIS LOGIC

Under normal conditions (non-closed throtile), sensor output voit-
age indicates if pressure drop and purge flow are adequate. If not,

a fault is determined.

Diagnostic
N Check ltems
TrOUtl)\ll% Code Malfunction is detected when ... (Possible Cause)
P1447 ® EVAP control system does not operate properly. ® EVAP canister purge volume control valve stuck

o111

® EVAP control system has a leak between intake
manifold and EVAP control system pressure sensor.

closed

EVAP canister purge control valve stuck closed
EVAFP control system pressure sensar

Locse or disconnected rubber tube

Blocked rubber tube

EVAP canister purge control solenoid valve
Blocked or bent rubber tube to MAP/BARO swiich
solenoid valve

Cracked EVAP canister

Absclule pressure sensor

MAP/BARO switch solenoid valve

EC-288



TROUBLE DIAGNOSIS FOR DTC P1447

SEF508R

Y7 MONITOR % NO FAIL ]
CMPS-RPM(REF) 787rpm
COOLAN TEMP/S 86°C
VHCL SPEED SE Okm/h
CLSD THL/P SW ON
B/FUEL SCHDL 1.1msec
PURG VOL GV Ostep
EVAP SYS PRES 3.36V
VENT CONT/A OFF
VGV BYPASS/V OFF

| RECORD |

BacrvetestTl (U

PURG VOL CONT/V 20Step

zuzm=ozzzs MONITOR mzz====z==
CMPSsRPM(REF) 712rpm
VHCL SPEED SE okm/h
B/FUEL SCHDL 1.1msec
EVAP SYS PRES 3.36V
PURG CONT SV ON

[Qull uUP ]| DWN |iQd

SEFS09R

CONNECT

IE}

ECM |0| CONNEGTOFI"

a7 43

SEF510R

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)
OVERALL FUNCTION CHECK

Use this procedure to check the overall monitoring function of the
EVAP control system purge flow. During this check, a 1st trip DTC
might not be confirmed.

1)

Lift up vehicle.

2) Start engine.

3) Select “EVAP SYS PRES” in “DATA MONITCR” mode
with CONSULT.

4) Check EVAP control system pressure sensor value at
idle speed.

5) Select “PURG VOL CONT/V” in “ACTIVE TEST” mode
with CONSULT and set “PURG VOL CONT/V” to 20
steps by touching “UP" or “Qu.

6) Maintain the following conditicns for at least 30 sec-
onds. Verify that EVAP control system pressure sensor
value ("EVAP SYS PRES”) stays 0.1V less than the
value at idle speed for at least 2 seconds.

Engine speed:
Approx. 2,000 rpm
Gear position (for M/T models):
Any position other than “Neutral” or “Reverse”

CAUTION:

Do not run vehicle at speeds greater than 80 km/h (50

MPH).

OR
@ 1) Lift up vehicle.

2) Start engine and warm it up sufficiently.

3) Tumn ignition switch “OFF”, wait at least 7 seconds.

4) Start engine and wait at least 70 seconds.

5) Set voltmeter probes to ECM terminals &) (EVAP con-
trol system pressure sensor signal)} and @3 (ground).

6) Check EVAP control system pressure sensor value at
idle speed.

7) Establish and maintain the following conditions for at
least 30 seconds.

Air conditioner switch: ON
Steering wheel: Fully turned
Headlamp switch: ON
Engine speed: Approx. 3,500 rpm
Intake manifold vacuum:
-73.3 to —60.0 kPa (-550 to —450 mmHg,
-21.65 to -17.72 inHg, -10.63 to -8.70 psi)
Gear position:
M/T models
Any position other than “Neutral” or “Reverse”
A/T models
Any position other than “P”, “N”’ or “R”.
Return all conditions to normal. Repeat this procedure
at least 5 times.
Verify that EVAP control system pressure sensor value
stays 0.1V less than the value at idle speed for at least
2 seconds.

CAUTION:

Do not run vehicle at speeds greater than 80 km/h (50

MPH).

EC-289
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TROUBLE DIAGNOSIS FOR DTC P1447

EVAP canister purge
volume control valve

Py
Air cleaner -
housing
7

SEF1418

*l-_" - EVAP 'cél_r;i_ster purge
ﬁ‘i\ control solencid valve
5y M [N W@i@y
\ ,’_7 N\

\y’ >

\ﬁlrolei =
ST

) -

SEF1445

SEF1425

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

CHECK EVAP CANISTER.
Check EVAP canister for cracks.

NG

A 4

QK

h 4

Replace EVAP canister.

CHECK EVAP PURGE LINE.

Check EVAF purge iine for improper con-
nection.

Refer to "EVAPORATIVE EMISSION
SYSTEM”, EC-22.

NG

h 4

OK

hd

Repair it.

CHECK COMPONENT

(EVAP canister purge volume control
valve).

Refer to “COMPONENT INSPECTION",
EC-292.

NG

oK

B :

Replace EVAP canister
purge volume control
valve.

CHECK COMPONENT

{EVAP canister purge control solenoid
valve).

Refer to “COMPONENT INSPECTION",
EC-293.

NG

OK

v

Replace EVAP canister
purge contre! solenoid
vaive.

CHECK COMPONENT

(EVAP canister purge control valve).
Refer to “COMPONENT INSPECTION”,
EC-293.

NG

Y

\
////E;/AP control system

ﬁ?)golute

{pressure sensor@

R NS

Air cleaner
/ housing

SEF1915]

OK

D v

Replace EVAP canister
purge control valve,

CHECK COMPONENT

(EVAP control system pressure sensor).
Refer to “COMPONENT INSPECTION",
EC-293.

NG

oK

¥

Replace EVAP control sys-
tem pressure sensor.

CHECK COMPONENT

(Absoclute pressure sensor).

Refer to “COMPONENT INSPECTION",
EC-254,

NG

v OK

{Go to next page.)

EC-290

Replace absolute pressure
sensor.




TROUBLE DIAGNOSIS FOR DTC P1447
Evaporative Emission (EVAP) Control System

=] Purge Flow Monitoring (Cont’d) &l
O LSS ®
I~ MAP/BARQ swilch .- &
enoid valve Ll
_~|| cHECK COMPONENT NG | Replace MAP/BARO Bl
Air cleaner - || (MAP/BARO switch solencid valve). " switch soleroid valve.
/housing - Refer to “COMPONENT INSPECTION",
\ (|| EC294. LG
SEF1465 OK )
¥ EC
CHECK EVAP PURGE LINE. NG | Replace it.
Inspect EVAP purge line (pipe and rubber "
tube). Check for evidence of leaks. EE
OK -
¥
Clean EVAP purge line (pipe and rubber i
tube) using air blower.
l BT
Disconnect and reconnect harness connec-
tors in the circuit. Then retest. 7
)
i Trouble is not fixed.
Check ECM pin terminals for damage and TR
check the connection of ECM hamess con-
nector. Reconnect ECM harness connector
and retest. .
=)
b4
INSPECTION END 26
%E‘."@"
BR
ST
BT
HA
EL
o
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TROUBLE DIAGNOSIS FOR DTC P1447

DISCONNECT

A€ B

SEF353Q

MONITOR
CMPSeRPM(REF)
FRO2 MNTR R
AF ALPHA
THRTL POS SEN

B AcTivE TEST B

PURG VOL CONT/V  20Step

100%
0.48v

L]

[Qull UP

L DWN JlQd]

SEFB07R

SEF763P|

Air

AP

EVAP canister purge
volume control valve

o
cleaner

housing

([

N

SEF1415

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring {Cont’d)

COMPONENT INSPECTION
EVAP canister purge volume control valve

1)

Disconnect EVAP canister purge volume control valve
harness connector.

2) Check resistance between the following terminals.
terminal @) and terminals (1), 3
terminal (5) and terminals (@), (&)

Resistance:
Approximately 300 [At 25°C (77°F)]

3) Reconnect EVAP canister purge velume control valve
harness connector.

4) Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

{Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.}

5) Turn ignition switch “ON".

8) Perform “PURG VOL CONT/N” in “ACTIVE TEST”
mode with CONSULT. Check that EVAP canister purge
volume control vaive shaft moves smoothly forward and
backward according to the valve opening.

If NG, replace the EVAP canister purge volume control
valve.
OR
@ 1) Disconnect EVAP canister purge volume control valve
harness connector.

2} Check resistance between the following terminals.
terminal (2) and terminals (1), 3
terminal (8) and terminais (@), (&)

Resistance:
Approximately 30(} [At 25°C (77°F)]

3) Reconnect EVAP canister purge volume control valve
harness connector.

4) Remove EVAP canister purge volume control valve
from intake manifold collector and disconnect hoses
from the valve.

{Plug the purge hoses. The EVAP canister purge vol-
ume control valve harness connector should remain
connected.)

5) Turn ignition switch “ON” and “OFF”. Check that EVAP
canister purge volume control valve shaft moves
smoothly forward and backward according to the igni-
tion switch position.

If NG, replace the EVAP canister purge volume control
valve.

EC-292



TROUBLE DIAGNOSIS FOR DTC P1447

Evaporative Emission (EVAP) Control System
EVAP canister purge Purge Flow Monitoring (Cont’d)

control valve EVAP canister purge control valve

Check EVAP canister purge control valve as follows: FA,
1. Plug the port ®.
2. Apply pressure [80.0 kPa (600 mmHg, 23.62 inHg, 11.60 psi)]
to port @). Then keep it for 15 seconds, and check there is no  Ejj
leakage.
3. Repeat step 2 for port ©.

'( 4

SEF285PA

@

@]

EVAP canister purge control solenoid valve
Check air passage continuity.

7E
Air passage Air passage )
Condition continuity continuity
between @ and between @ and @ 6L
12V direct current supply
BATTERY between terminals ves No
No supply No Yes M
SEF3130 .
If NG, replace solenoid valve. AT
&
Il
N
Ry
EVAP control system pressure sensor
HS. G} 'w 1. Remove EVAP control system pressure sensor with its har-
2 i
EVAP control system ness connector connected. BR
pressure sensor 2. Remove hose from EVAP control system pressure sensor.
3. Use pump to apply vacuum and pressure to EVAP contro!
system pressure sensor as shown in figure. il
& & 4. Check output voltage between terminal @) and engine ground.
l Pressure {Relative to atmospheric pressuse) Voltage (V) BS
RS
= 0 kPa (0 mmHg, 0 inHg, 0 psi) 3.0-36 =
SEF400S -9.3 kPa (70 mmHg, -2.76 inHg, —-1.35 psi) 0.4-06
BT
CAUTION:
Always calibrate the vacuum pump gauge when using it. .
J':\\
5. If NG, replace EVAP control system pressure sensor. -
EL

EC-293 433



434

TROUBLE DIAGNOSIS FOR DTC P1447

Ao 6

Absolute pressure
sensor

SEF098S

WMACTVETESTE [
MAP/BARC swiv - MAP
========== MONITOR zzz=z==s=-
CMPS*RPM(REF) 800rpm

MAP/BARO SW/V MAP
ABSOL PRES/SE 1.3V

[ BARC |ENTYNN

SEF713T,|

]

B ACTIVETEST H

MAP/BARO sw/v  Baro
—zzzzz=zz== MONITOR =z=zzzzz==:
CMPS=RPM(REF) 8C0rpm
MAP/BARO SW/\/ BARO
ABSOL PRES/SE 4.3V

SEF714T|

BATTERY

MEC488B

Evaporative Emission (EVAP) Control System
Purge Flow Monitoring (Cont’d)

Absolute pressure sensor

1. Remove absolute pressure senscr with its harness connector
connected.

2. Remove hose from absolute pressure sensor.

3. Turn ignition switch “ON” and check output voltage between
terminal 2) and engine ground.

The voltage should be 3.2 to 4.8 V.

4. Use pump to apply vacuum of —-26.7 kPa (—200 mmHg, -7.87
inHg, —3.87 psi) to absolute pressure sensor as shown in fig-
ure and check the output voltage.
The voltage should be 1.0 to 1.4 V lower than the value
measured in step 3.

CAUTION:

Always calibrate the vacuum pump gauge when using it.

5. If NG, replace absclute pressure sensor.

MAP/BARO switch solenoid valve

@ 1. Start engine and warm it up sufficiently.

2. Perform “MAP/BARO SW/V” in “ACTIVE TEST” made

with CONSULT.

3. Check the following.

* When "MAP” is selected, “ABSOL PRES/SE” indi-
cates approximately 1.3V.

¢ When “BARQ” is selected, “ABSOL PRES/SE” indi-
cates approximately 4.3V.

4. 1If NG, replace solenoid valve.

OR

'iﬁ]’. 1. Remove MAP/BARO switch solenoid valve.
4=/ 2. Check air passage continuity.
Air passage Air passage
Condition continuity continuity
between @ and between @ and @

12V direct current supply ‘

between terminals Yes Na

and @

No supply No Yes

3. If NG, replace sclenoid valve.
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&

Torque Converter Clutch Solenoid Valve

SYSTEM DESCRIPTICN W&
Engine coolant temperature sensor Engine coolant temperature .
ECM Torque EM
(ECCS .| converter
Throttle position sensor Throttle position R f::dt[ﬁ;) zlol"it;t;il:' L&

The ECM controls torque converter clutch solenoid

o [FE
valve to cancel the lock-up condition of A/T. When
the solenoid valve is tumned cn, lock-up is cancelled.
When the solenoid valve is turned off, A/T lock-up is cL
operational. "
Conditions for lock-up cancel:
& Throttle valve is fully closed (idling or deceiera- T
tion) -
e [Engine coolant temperature is below 40°C
(104°F) i
ECM TERMINALS AND REFERENCE VALUE TE
Specification data are reference values and are measured between each terminal and (ECCS ground).
TER- _
WIRE DATA =
MINAL COLOR ITEM CONDITION (DC voltage)
NO.
|Engine is running.| FA
\: Idle speed Approximately OV
Engine coclant temperature is below 40°C .
{104°F) s
Torgque converter clutch — _
14 LY solenoid valve [Engine is running.|
After warming up BATTERY VOLTAGE B
Enging coolant temperature is above 40°C (1 - 14V)
(104°F) -
Engine speed is 2,000 rpm Sl
CONSULT REFERENCE VALUE IN DATA MONITOR MODE RS
Specification data are reference values.

MONITOR ITEM CONDITION SPECIFICATION a7
® Engine speed: ldle ON i
® Engine coolant temperature halow 40°C {(104°F)

TCC SOV ® Engine: After warming up 3112}
® Engine coolant temperature 2,000 rpm OFF
above 40°C {(104°F)
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TROUBLE DIAGNOSIS FOR DTC P1550
Torque Converter Clutch Solenoid Valve

(Cont’d)
ON BOARD DIAGNOSIS LOGIC
Diagnostic Trouble N Check ltems
f
Code No. Malfunction is detected when ... (Possible Cause)

P1550 ® An excessively low voltage from the solenoid is sent | ® Harness or conneclors

0904 to ECM. {The circuit is open or shorted.)

® A/T torque converter slip is occurred in lock-up con- | ® Torque converter clutch solenocid valve
dition. ® AT hydraulic control system
® Torque converter

DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE
/['i\l 1) Turn ignition switch “ON”.
BB/ 2) Select “DATA MONITOR” mode with CONSULT.
3) Start engine and warm it up sufficiently.
4) Perform test drive in “D” position for at least 20 seconds
continuously under the following conditions.
Engine speed: 2,000 - 2,700 rpm
Vehicle speed: 75 - 95 km/h (45 - 60 MPH)
OR
= 1) Start engine and warm it up sufficiently.
2) Perform test drive in “D" position for at least 20 seconds
continuously under the following conditions.
Engine speed: 2,000 - 2,700 rpm
Vehicle speed: 75 - 95 km/h (45 - 60 MPH)
3) Select MODE 7 with GST.
OR
@ 1) Start engine and warm it up sufficiently.
2) Perform test drive in “D” position for at least 20 seconds
continuously under the following conditions.
Engine speed: 2,000 - 2,700 rpm
Vehicle speed: 75 - 95 km/h (45 - 60 MPH)
3) Stop the vehicle, turn ignition switch "OFF”, wait at least
7 seconds and then turn “ON”.
4) Perform “Diagnostic Test Mode il (Seif-diagnostic
results)” with ECM.
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TROUBLE DIAGNOSIS FOR DTC P1550

Torque Converter Clutch Solenoid Valve |
(Cont’d) &

EC-TCV-01

- E
IGNITION SWITCH
ON or START
Refer to “EL-POWER". LG
10A
W/B
FE
WiB el
(]
SOLENOID DATA -
TORQUE VALVE LINK BT
CONVERTER |UNIT CONNECTOR
CLUTCH Fon
SOLENGID CONSULT
VALVE &
|i I 13 I
Ly Ly _
=
2
— =¥
® B,
I £,
. R&
[[F7a] con
LKUP (ECCS BR
CONTROL
MODULE)
ST
RS
|
2..M27 123456?.‘&@
o PEETMEE Gy ET
I ! HA&,
101]02[10] [10a]r0s]106 3
1071081091 101114112 :g Eﬂ:-
113114115 [116[117]118 .
oK

AEC320A
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TROUBLE DIAGNOSIS FOR DTC P1550

El

i)

H.S.

€& @

Solenoid valve

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

unit harness
connector

A |
- Ly

DISCCONNECT

€&

[L_Ecm__|o[connecTonl|
114

ﬁ

Ly

[Q]

SEF623T

Solenoid valve
unit harness

connector

—miy

W/B

)
2 S 1

Solencid valve unit connector

SEF624T)

DISCOMNECT
A€

AAT845

E] Solenoid valve unit connector

INSPECTION START

AATB46

l
CHECK GROUND CIRCUIT. No | Repair or replace harness
1. Turn ignition switch to OFF position. ™ between ECM and torque
2. Disconnect ECM harness connector and converter clutch solenoid
torque converter clutch solenoid valve valve.
harness connector.
3. Check resistance between solenoid
vaive unit harmess terminal No. @ and
ECM harness terminal No. (112).
Resistance:
Approximately 00
i\(es
B
CHECK POWER SOURCE CIRCUIT. No | Check the following itemns:
1. Turn ignition switch to ON position. > e Ignition switch and fuse
2. Check voltage between solenoid valve Refer to EL section
unit harness terminal No. @ and {“POWER SUPPLY
ground. ROUTING").
Voltage: ® Harness continuity
Battery voltage between fuse and torque
Yes converter clutch solenoid
valve
CHECK TORQUE CONVERTER CLUTCH |NG | Replace torque converter
SOLENOID VALVE ™| clutch solenoid valve.
(RESISTANCE).
Check resistance between torque con-
verter clutch solenoid valve terminal Nos.
@ and @
Resistance:
Approximately 250
OK
= A4
CHECK TORQUE CONVERTER NGL Replace tcrque converter

CLUTCH SOLENOID VALVE

(OPERATION).

1. Remave torque converter clutch sofe-
noid valve, Refer to “ON-VEHICLE
SERVICE” in AT section.

2. Check torque converter clutch solenoid
valve cperation.

l,OK

®

(Go to next page.)

EC-298

"1 clutch solenoid vaive.




TROUBLE DIAGNOSIS FOR DTC P1550

SAT740H

Torque Converter Clutch Solenoid Valve

(Contd) @

!

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to “REPAIR FOR COMPONENT
PARTS" in AT section,

2. Check torque converter clutch control
valve.

® Valve, and sleeve slide along valve
bore under their own weight.

® Valve, and sleeve are free from burrs,
dents and scratches.

® Control valve springs are free from
damage, deformation and fatigue.

® Hydraulic line is free from obstacles.

NG

Repair control valve.

OK
hd

{s malfunction eliminated?

No

Check control valve again.

B

Yes

L 4

INSPECTION END

EC-299

Repair or replace control
valve assembly.

EM

LG

RS

BT

HA

DX
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TROUBLE DIAGNOSIS FOR DTC P1800

Overheat

Note: Since this diaghosis does not meet P1900 of SAEJ2012, it is indicated only by CONSULT.

ON BOARD DIAGNOSIS LOGIC
If the cooling fan or another component in the cooling system malfunctions, the engine coclant temperature

will rise.

When the engine coolant temperature reaches an abnormally high temperature condition, a malfunction is

indicated.

Diagnostic trouble
cade No.

Check ltems

ion i hen ...
Malfuncticn is detected when (Possible Cause)

OVERHEAT (P1900}
0208

® Engine coolant femperature reaches an abnormally ® Cooling fan
high temperature. ® Radiator hose
® Radiator
® Radiator cap
® Water pump
® Thermostat
For more information, refer to “MAIN 12
CAUSES OF OVERHEATING”, (EC-302).

CAUTION:

When a malfunction is indicated, be sure to replace the coolant following the procedure in the MA

section (“Changing Engine Coolant”, “ENGINE MAINTENANCE"). Also, replace the engine oil.

a. Fill radiator with coolant up to specified level with a filling speed of 2 liters per minute like pour-
ing coolant by kettle. Be sure to use coolant with the proper mixture ratio. Refer to MA section
(“Anti-freeze Coolant Mixture Ratio”’, “RECOMMENDED FLUIDS AND LUBRICANTS”).

b. After refilling coolant, run engine to ensure that no water-flow noise is emitted.

OVERALL FUNCTION CHECK

WARNING:
Never remove the radiator cap when the engine is hot. Serious

burns could be caused by high pressure fluid escaping from

MAX the radiator.

: Wrap a thick cloth around cap. Carefully remove the cap by

IOK turning it a quarter turn to allow built-up pressure to escape.

Then turn the cap all the way off.

1) Check the coclant level in the reservoir tank and radiator.
Allow engine to cool before checking coolant level.

AECE40 If the coolant level in the reservoir tank and/or radiator is beiow

MIN,

the proper range, skip the following step and go to “DIAGNOS-
TIC PROCEDURE” on next page.

2) Confirm whether customer filled the coolant or not. If customer
filled the coolant, go to “DIAGNOSTIC PROCEDURE" onh next

page.

EC-300
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Overheat (Cont’'d)

DIAGNOSTIC PROCEDURE @l
INSPECTION START
A
I
CHECK COOLING SYSTEM FOR LEAK. | NG [ Check the following for .
Apply pressure to the cooling system with | leak, Ell
EG 17650301 a tester, and check if the pressure drops. ® Hose
(J33984-A) Testing pressure: #® Radiator
157 kPa (1.6 kg/em?, 23 psi) ® Water pump LE
Pressure should not drop. Refer to LC section =
sLc7sas | CAUTION: ("Water Pump”).

Higher than the specified pressure
may cause radiator damage.

g lOK

CHECK RADIATOR CAP. NG
Apply pressure to cap with a tester.
Radiator cap relief pressure:
78 - 98 kPa (0.8 - 1.0 kg/em?, 11 - 14 0
psi)

OK
I 1T
CHECK THERMOSTAT. NG [‘Replace thermostat.
1. Check valve seating condition at nor- "

Replace radiator cap. [FE

Y

EG17650301
(J33984-A)

SLC755A

mai room temperatures.
It should seat tightly.
2. Check valve opening temperature and
valve [ift.
Valve opening temperature: TE
76.5°C (170°F) [standard]
Valve lift:
More than 10 mm/90°C Ep
{0.39 in/194°F) T
3. Check il valve is closed at 5°C (9°F)
below valve opening temperature.
For details, refer to LC section (“Thermo- B

[ ] stat™).

SLC343

I
i

4 OK

NG ['Replace engine coolant T

"1 temperature sensor.

Check engine cooclant temperature sen-
sor. Refer to “COMPONENT
INSPECTION", EC-117.

oK

If the cause cannot be isolated, go to N
“MAIN 12 CAUSES OF OVERHEATING” ST
on next page.

INSPECTION END

)
7]

Perform FINAL CHECK by the following procedure after repair &1

is completed.

1. Warm up engine. Run the vehicle for at least 20 minutes. Pay
attention to engine coolant temperature gauge on the instrument [
panel. if the reading shows an abnormally high temperature,
another part may be malfunctioning.

2. Stop vehicle and let engine idle. Check the intake and exhaust EL
systems for leaks by listening for noise or visually inspecting the
components.

3. Allow engine to ¢ool and visually check for oil and cootant leaks. [Ti
Then, perform “OVERALL FUNCTION CHECK".
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TROUBLE DIAGNOSIS FOR DTC P1900

Overheat (Cont’d)
MAIN 12 CAUSES OF OVERHEATING

Engine Step Inspection item Equipment Standard Reference page
OFF 1 ® Blocked radiator ® Visual Ne blocking —
® Blocked condenser
® Blocked radiator grille
® Blocked bumper
2 ® Coolant mixture ® Coolant tester 50 - 50% coolant mixture | See “RECOMMENDED
FLUIDS AND LUBRI-
CANTS” in MA section
3 ® Coolant level ® Visual Coolant up to MAX level | See “Changing Engine
in reservoir tank and Coolant”, “ENGINE
radiator filler neck MAINTENANCE” in MA
section
4 @ Radiator cap ® Pressure tester 78 - 98 kPa See “System Check”
(0.8 - 1.0 kg/cm?, 11 - 14 | “ENGINE COOLING
psi) 59 - 98 kPa SYSTEM” in LC section
(0.6 - 1.0 kg/ecm?, 9 - 14
psi) (Limit)
ON*2 5 ® Coolant leaks @ Visual MNo leaks See “System Check”
“ENGINE COOLING
SYSTEM” in LC section
ON*# 6 ® Thermostat ® Touch the upper and Both hoses should be hot | See “Thermostat” and
lower radiator hoses “Radiator”, “ENGINE
COOLING SYSTEM” in
LC section
ON~! 7 ® Cooling fan ® Visual Operating See “Cooling Fan”
“ENGINE COOLING
SYSTEM” in LC section.
CFF 8 ® Combusticn gas leak @ Color checker chemical | Negative —
tesier 4 gas analyzer
ON*3 9 ® Coolant temperature ® Visual Gauge less than 3/4 —
gauge when driving
@ Coolant overflow to res- | @ Visual No overflow during driving | See “Changing Engine
ervoir tank and idling Coolant”, "ENGINE
MAINTENANCE” in MA
section
OFF~* 10 ® Cooclant return from res- | ® Visual Should be initial level in See “ENGINE MAINTE-
ervoir tank to radiator reservoir tank NANCE” in MA section
OFF 11 ® Cylinder head ® Straight gauge feeler 0.t mm {0.004 in) Maxi- | See “Inspection”, “CYL-
gauge rmum distortion (warping) | INDER HEAD” in EM
section
12 #® Cylinder biock and pis- | ® Visual No scuffing on cylinder See “Inspection”, “CYL-

tons

walls or piston

INDER BLOCK” in EM
section

*1: Turn the ignition switch ON.
*2: Engine running at 3,000 rpm for 10 minutes.

*3: Drive at 90 km/h (55 MPH) for 30 minutes and than let idle for 10 minutes.

*4: After 60 minutes of coot down time.
For more information, refer to "OVERHEATING CAUSE ANALYSIS” in LC section.

EC-302



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector Gl

EC-INJECT-01 2

BATTERY
[
mmmm : Detectable line for DTC EM
— ; Non-detectable line for DTG
LG
FUSIBLE Refer to "EL-POWER",
LINK

THRCD,

Fs——sEE
ﬂ,jij'ﬂ

[43]
3

IGNITION .
OFF .A" SWITCH BT

I
8
4
P
'B\
=z

=] At
BAN
I 1F
.
® ® @
| | | I =
B B/W BAW BW
[ =1 [ =1 -
INJECTOR INJECTOR INJECTOR INJECTOR 'FLQS
g NO.1 % NO. 2 % NOG. 3 % NQ. 4
] (K] 0 ] R4
WiB V\ifL WiH WiG
W/B WL wW/R W/G

B
o] il ] o]

ECM (ECCS
INJ#1 INJ#2 INJ#3 INJ#q | EOM (ECO
MODULE) a7
RS
______________ .
| l BT
H®® @@ o o [EFo
B 3 B B I B B | 351w
1
101 hozloa] |104105 39
107108}109 110[411 43 G EL
H.S.
13{11af115] |118[117 50 .S.
B3

AECOEBA
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Injector (Cont’d)

SEF596K

COMPONENT DESCRIPTION

The fuel injector is a small, precise solenoid valve. When the ECM
supplies a ground to the injector circuit, the coil in the injector is
energized. The energized coil pulls the needle valve back and
allows fuel to flow through the injector into the intake manifold. The
amount of fuel injected depends upon the injection pulse duration.
Pulse duration is the length of time the injector remains open. The

ECM controls the injection pulse duration based on engine fuel
needs.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and {ECCS ground).

TER- .
WIRE DATA
Mlllrg)AL COLOR ITEM CONDITION (DC veltage)
162 W/B Injector No. 1
104 W/R Injector No. 3 BATTERY VOLTAGE
Engine is running.
107 | Wil (njector No. 2 (11 -14V)
109 W/G Injector No. 4
' B ACTVETEST W [ DIAGNOSTIC PROCEDURE
*s POWER BALANCE *** INSPECTION START
=== MONITOR ===
CMPS-RPM{REF}  737rpm
méaﬁféf\% SEN Oii\;o CHECK OVERALL FUNCTION. OK INSPECTION END

' [N/ EN/EN

T

MEF354F

At idle

Suitable tool

S

i Click
C/'-M_

SEF730L

Y

1. Start engine.

2. Perform “POWER BALANCE" in
“ACTIVE TEST” mode with
CONSULT.

3. Make sure that each circuit pro-
duces a momentary engine
speed drop.

OR

2. Listen to each injector operating

sound.

Clicking noise should be
heard.

NG

®

(Go to next page.}
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Injector (Cont’d)
E Injector harness Engine front ® (Gl

conhnector (No.1) l

CHECK POWER SUPPLY. NG Repair harness or connec-

1. Stop engine. tors.

2. Disconnect injector harness connector. E

3. Tumn ignition switch “ON”.

4. Check voltage between terminal @ and
ground with CONSULT or tester. L
Voltage: Battery voltage

SEF1935) l OK
E
CHECK OUTPUT SIGNAL CIRCUIT. NG_‘ Repair harness or connec-
Nin -onsy @5 1. Tum ignition switch “OFF”. tors.
Ts. E} "m @ 2. Disconnect ECM harness connector. FE
== 3. Check harness continuity between termi-

P nal @ and ECM terminals , ,
(oD, Go9). el

Continuity should exist.
If OK, check harness for short.

I

Y

Y

¥ oK T
wle)
= sers1sr| | CHECK COMPONENT NG | Replace injector.
(Injectar}. v o
Refer to “COMPONENT INSPECTION” A

Egizl Egi:j below.

—= CK i
[ecm o[ connecTor]| ‘L I
Disconnect and reconnect harness connec-
102 - 104 - 107 - 109 . - .
—_— tors in the circuit. Then retest. B
i)
l Trouble is not fixed.
@ Check ECM pin terminals for damage and
check the connection of ECM harness con- B2
nector. Reconnect ECM harness connector
SEF1855| | and retest.
L RA
INSPECTION END
8T
BT
COMPONENT INSPECTION
.. Injector s
5. ’m
1. Disconnect injector harness connector. o
2. Check resistance between terminals as shown in the figure.
Resistance: 10 - 14} at 25°C (77°F) EL

If NG, replace injector.

AECEES
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal

EC-S/SIG-01

m : Detectable line for DTC
e : Non-detectable line for DTC

IGNITION SWITCH
START
]
B/Y
| Refer to “EL-POWER".
10A
| |
OR .
QR
Il 20 |I
ECM (ECCS
STSW CON1£FIOL
MODULE}

101

102

104

105

106

107

108

110

11

112

113

114

116

117]

118

446
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Start Signal (Cont’d)
SYSTEM DESCRIPTION &l

If the ECM always receives a start signal, the ECM will judge the start signal “OFF” when engine speed is
above 1,000 rpm. This prevents extra enrichment. After the engine speed is below 200 rpm, start-up enrich-
ment will be allowed until the engine speed reaches 1,000 rpm.

ECM TERMINALS AND REFERENCE VALUE

B
Specification data are reference values and are measured between each terminal and (ECCS ground).
TER-
WIRE DATA Le
MINAL [ oo ITEM CONDITION (DG voltage)
NO.
[fgnition switch “ON”| Approximately OV
20 OR Start signal
[Ignition"switch "START"| BATTERY VOLTAGE
(11 - 14v) EE
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values. GL
MONITOR ITEM CONDITION SPECIFICATION
START SIGNAL | ® Ignition switch: ON — START — ON OFF -+ ON — OFF MT

5y
@

H&,

EC-307 447



448

TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Start Signal (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.

2. Perform “START SIGNAL CKT”
in “FUNCTION TEST” mode with
CONSULT.

OR

oK

b4

j 1. Tum ignition switch “ON".
2. Check “START SIGNAL” in
“DATA MONITOR” mode with

CONSULT.
IGN "ON” OFF
IGN “START" ON
COR

B START SIGNAL ¢ckT R
1. CLOSE THROTTLE, SHIFT
TO P OR N RANGE
2. TOUCH START AND
START ENGINE
IMMEDIATELY
| wext || START |
SEF191L
w MONITOR ¥ NO FAIL D
START SIGNAL, OFF
CLSD TH/P SW ON
AIR COND SIG OFF
P/N POSI SW ON
[ RECORD
SEF111P

20

q
||}———J

CONMECT®

@ 1. Turn ignition switch to “START™.
2. Check voltage between ECM
terminal @0 and ground.
Voltage:
Ignition switch “START”
Battery voltage
Except above
Approximately 0V

lNG

Check the following.

® 10A fuse

® Hamess for open or short between ECM
and ignition switch

If NG, repair harness or connectors.

!

SEF109P

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

EC-308
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Fuel Pump €l
SYSTEM DESCRIPTION
Engine speed (4
Camshaft position sensor > ECM
Fuel
(ECCS - B
» pump iy
Start signal control relay
Igniticn switch » moduie)
The ECM activates the fuel pump for several sec- Conditi Fuel "
onds after the ignition switch is tumed on to improve onditien 1€ pump operation
engine startability. If the ECNI receives a 180° sig- Ignition switch is turned to ON. Operates for
nal from the camshaft position sensor, it knows that 5 seconds =
the engine is rotating, and causes the pump to per- Engine running and cranking Operates
form. If the 180° signal is not received when the —— :
ignition switch is on, the engine stalls. The ECM When engine is stopped Stops In 1 second ol
stops pump operation and prevents battery Except as shown above Stops w
discharging, thereby improving safety. The ECM
does not directly drive the fuel pump. It controls the WT
ON/OFF fuel pump relay, which in turn controls the
fuel pump.
ECM TERMINALS AND REFERENCE VALUE s
Specification data are reference values and are measured between each terminal and (ECCS ground).
TER- e
WIRE DATA
MILNOAL COLOR ITEM CONDITION (DC voltage)
|Igniti0n switch “ON“| D
L ‘Foolr\ﬁ seconds after turning ignition switch Approximately 1V o
8 W/R Fuel pump relay |Engine is running. |
[Ignition switch “ON”] BATTERY VOLTAGE Fﬁu‘g\u
5 seconds after turning ignition switch “ON” (11 - 14V)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE e
Specification data are reference values
MONITOR ITEM CONDITION SPECIFICATION ST
® gnition switch is turned to ON {Operates for 5 seconds)
@ Engine running and cranking ON m
FUEL PUMP RLY ® When engine is stopped (Stops in 1.0 seconds) =8
@ Except as shown above OFF
COMPONENT DESCRIPTION 5T
@ The fuel pump with a fuel damper is an in-tank type (the pump and
damper are located in the fuel tank). A
Fuel pump GL
SEF476P

EC-309
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IGNITION SWITCH

Fuel Pump (Cont’d)

EC-F/PUMP-01

ON or START mmm  Detectable line for DTC
e - Nomi-tetectable fine for DTC
| Refer to “EL-POWER". on-ceieciable A
10A
g ]
| |
B/W —--
.—-b—
WL
I 1
@1 FUEL TANK
WiL GAUGE UNIT
(FUEL PUMP)
BW  BwW
||1 i| 3 ]
& ] FUEL PUMP
RELAY
2] =]
W/R WL 5
)
— 8
WiR
L8 ECM (ECCS
FPR CONTROL
MODULE) H
L
H == 0] —
ER ez [ele]s]slz]e] Gron ielslels ] &2y APy e
4 L gl 1] 12013 14| — 6l718]91g "w \alsls/ oy
[ 1
101[102]103] [roaf105]r06 [s041] |s3]s<]ss] =
14]a5]48]57{58]so]60 )
108f100] [11ofi11]i12 (@2
17 [rfagTecTeelodles] W HS
113[114]115| [18P17[118 [6]67]6]es] —

EC-31
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

\Fuel fi\l L'J

T

N

Pinching fuel feed hase

T}&nm body\%/

SEF1965

5
Fuel pump relay
\ Voo e

l

b
SEF1975

B]

|— DISCONNECT

]

Dﬂ

SEF4792

DRISCONNECT
TS,

]
ATEIEN
AT

Gi?] %i{}

;.;fs
lzle/

=

3]
X
5

SEF2005

Fuel Pump (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTICN START

l
CHECK OVERALL FUNCTION. OK - INSPECTION END
1. Turn ignition switch “ON™. "
2. Pinch fuel feed hose with fingers.
Fuel pressure pulsation should be felt
on the fuel feed hose for 5 seconds
after ignition switch is turned “ON".
lNG
B
CHECK POWER SUPPLY. NG ' Check the following.
1. Turn ignition switch “OFF>. "1 @ 10A fuse
2. Disconnect fuel pump relay. ® Hamess for open or short
3. Turn ignition switch “ON". between fuse and fuel
4. Check voltage between terminals @ pump relay
@ and ground with CONSULT or tester. If NG, repair harness or
Voltage: Battery voltage connectors.
i oK
CHECK GROUND CIRCUIT. NG

1. Tum ignition switch “OFF”.

2. Disconnect fuel pump harness connec-
tor.

3. Check harness continuity between termi-
nal (6) and body ground, relay termi-
nal (8) and terminal (5).

Continuity should exist.
If OK, check harness for short.

Y

OK

Check the following.
® Harness connectors

v, @D

® Harness conneciors
©.

® Harness for cpen or short
between fuel pump and
body ground

@ Harness for cpen or short
between fuel pump and
fuel pump relay

If NG, repair harness or con-

nectors.

CHECK OUTPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal and terminal @
Continuity should exist.

If OK, check harness for short.

NG

v OK

®

(Go to next page.)

EC-311

Repair harness or connec-
tors.

g
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

;: DISCOMNECT I‘E‘Ell
(€

DISCONNEET

€

Fuel Pump (Cont’d)
®

l

{(Fuel pump).
Refer to “COMPONENT INSPECTION”

¥

below.
l OK

MEF309F

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM harness con-
nector. Reconnect ECM harness connector

and retest.

SEF511P
& CISCONNECT
A€ ©
5154
SEF4025

INSPECTION END

COMPONENT INSPECTION
Fuel pump relay

“ ECM H cuNNEQTDR”' CHECK COMPONENT NG | Replace fuel pump relay.
5 - {Fuel pump relay). d
E 1. Reconnect fuel pump refay, fuel
[2[4]1] pump harness connector and
5| ECM harness connector.
R 2. Turn ignition switch "ON".
@[@] 3. Turn fuel pump relay “ON" and
“OFF” in “ACTIVE TEST"” mode
SEF482P with CONSULT and check oper-
[_ ating sound.
OR
WACTVETESTE D Refer to “"COMPONENT INSPEC-
FUEL PUMP RELAY ~ ON TION” below.
l OK
= = = MONITOR == = =
CMPS-RPM(REF) Orpm CHECK COMPONENT NG | Replace fuel pump.

Check continuity between terminals (3 and (5.

Conditions Cantinuity
12V direct current supply Yes
between terminals @ and @

No current supply No

If NG, replace relay.

Fuel pump

1. Disconnect fuel pump harmess connector.
2. Check resistance between terminals (5) and ().
Resistance: 0.2 - 5.0(} at 25°C (77°F)

If NG, replace fuel pump.

EC-312




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

Power Steering Oil Pressure Switch al

EC-PST/SW-01 &,

ECM (ECCS s - Detectable tine for DTG EM
CONTROL — : Non-detectable line for DTC
MODULE}
PWST LG
=]
G
G FE
|—L1 @D
G GL
| MT
I_'_Iiil
1
POWER STEERING A
OIL PRESSURE
SWITCH
G
OFF ...___.TON TF
2] )
3 B
FE
RBA
B
B
4 ST
:
M|
AT21EThy AlEn BT
GlE[7le/ B B
1 L
EL
1¢1]102|103] J10a|105]108 1]2]3 w[2z21es 3839 =
vorloafros| [rrofriing] CtelzLelsel o] O 42143
73] B EEE R mE
113|114f115) [118]117{118] i3] UREE 137 IO}

AECO71A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS
Power Steering Oil Pressure Switch {Cont’d)

L COMPONENT DESCRIPTION _

] A \W /| The power steering oil pressure switch is attached to the power
steering high-pressure tube and detects a power steering load.
When a power steering load is detected, it signals the ECM. The
ECM adjusts the IACV-AAC valve to increase the idle speed and

adjust for the increased load.

Power steering oil ;
&> pressure switch

E harness conng_ctor //
Power stee?i‘rl'lugﬁo\il W/
Mnressure switch -—-JJ:\ SEF203S
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @ (ECCS ground).

TER-
WIRE DATA
|
MNI\CI;AL COLOR ITEM CONDITION (D voltage)

{Engine is running.|
ov

Power steering oil pres- |— Steering wheel is being turned.

sure switch [Engine is rurming .|

25 G

Approximately 5V

Steering whee! is nct being turned.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Specification data are reference values

MONITOR ITEM CONDITION SPECIFICATION
- ] ] Steering wheel in neutral position OFF
PW/ST SIGNAL ® Engine: After warming up, idle {forward direction)
the engine
The steering wheel is turned ON
EC-314
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

B PW/ST SIGNAL CIRCUIT IR

HOLD STEERING WHEEL
IN A FULL

| OCKED rosimion
THEN
TOUCH START

| NEXT ]|

START

MEFC23E

¥ MONITOR rNO FAIL

PW/ST SIGNAL OFF

U

| RECORD

SEF5911

[_Eca rﬁcunnscmn” % &
25

CONNECT

(&

SEF126P

\rLower radiator
T

Jd L\

<) AV S
Power steering oif
o pressure switch
harness connector ]
St
Power steering mlg /
— 7 prassure switch  —— SEF203S

hose

2

=Ry

" SEF204S

Power Steering Oil Pressure Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK OVERALL FUNCTION.
1. Turn ignition switch “ON”.
2. Perform “PW/ST SIGNAL CIR-
CUIT” in “FUNCTION TEST”
mode with CONSULT.
OR

OK

INSPECTION END

h 4

1. Start engine.
2. Check “PW/ST SIGNAL” in
“DATA MONITOR™ mode with
CONSULT.
Steering is neutral position: OFF
Steering is turned: ON
OR

1. Start engine.

2. Check voltage between ECM
terminal @ and ground.
Voltage:

When steering wheel is
turned quickly.

Approximately 0V
Except above

=y
1]

&

Approximately 5V

NG

CHECK GROUND CIRCUIT.

1. Turn ignition switch “OFF”.

2. Disconnect power steering oil pressure
switch harness connector.

3. Check harness continuity between termi-
nal @ and engine ground.
Continuity should exist.
If OK, check harness for short.

NG

Repair hamess or connec-

lOK
@

(Go to next page.)

EC-315

7| tors,
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i
e
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Bl

)
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

DISCONMECT D!SCDNNECT
@

Power Steering Oil Pressure Switch (Cont’d)

®

CHECK INPUT SIGNAL CIRCUIT.

1. Disconnect ECM harness connector.

2. Check harness continuity between ECM
terminal @ and terminal @
Continuity should exist.

If OK, check harness for short.

NG

i

Check the following.
. I-&;gesgnnectors
. Qg
® Harness for open or short
between ECM and power
steering oil pressure switch
If NG, repair harness or con-
nectors.

CHECK COMPONENT
{FPower steering oil pressure switch).
Reter to “COMPONENT INSPECTION"

NG

below.
l OK

Disconnect and reconnect harness connec-
tors in the circuit. Then retest.

l Trouble is not fixed.

Check ECM pin terminals for damage and
check the connection of ECM hamess con-
nector. Reconnect ECM harness connector

and retest.

INSPECTION END

ECM fol CONNECTOR| 9
25 |
SEF205S
& DISCONNECT ) (5
A€ G
1
SEF622T)|

COMPONENT INSPECTION

Power steering oil pressure switch
1. Disconnect power steering oil pressure switch harness con-

nector then start engine.

Replace power steering oil

" | pressure switch.

2. Check continuity between terminals () and ().

Conditions Continuity
Steering wheel is being turned Yes
Steering wheel is not being turned No

If NG, replace power steering oil pressure switch.

EC-316




TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

)
=

|ACV-FICD Solenoid Valve

IGNITION SWITGH EC-FI C D-01 W E

ACC or ON

R - Detectable line for DTC

Refer to “EL-POWER". w—  Non-delectable line for DTC EM
S 104
¥ LS
GW i
AIR
CONDITIONER
SWITGH
orr FE
&8
-
i L] |
G/B G/L G/W T
e
To . 4GB
HA-A/C - i
7
+ [ IACV-FICD
SOLENOID
VALVE TE
GIL  GW W
il - : 2]
S5 am Bw =@ )
op1| connimioner i E)
RELAY BAW
a
‘L‘-%‘]—-I I—L%'—J-l B P&
1
G/R  BW THERMSL i[131|JOINT
PROTECTOR
CONNEGTOR-2
= Qi1 B4
1 2]
B L.I__l
il o : B
(5] ECM (ECCS COMPRESSOR o—@
ACRLY | conTROL W19 -2 l I
MODULE) LA S ST
T L L oL
we)) (ros) (W4
_ Refer to last page (Foldout page).
_ 8
(TN @D @D 12D | @i3) 20 BT
3|4/ Gv &)GY W |5 | L EREA El ey
[t ]
i
—1
101(102|103| [104]105}108 |20]21]22]23] 38120 EL
2al2s]os[27]28] [4al4a L
107|108[108| [110[111}112 O EERTLT (e
11a[11z[113] [118[117] 118 EARE B3R
[

AEC319A
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|IACV-FICD solenoid valve -

harness connector

k:\\ﬂ“\

SEF2078

IACV-FICD Solenoid Valve (Cont’d)

COMPONENT DESCRIPTION

The idle air adjusting (IAA) unit is made up of the IACV-AAC valve,
IACV-FICD solenoid valve and idle adjusting screw. It receives the
signal from the ECM and controls the idle speed at the preset

value.

ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and @3 (ECCS ground).

TER-
WIRE DATA
MINAL ITEM b
NO COLOR CONDITION (DG voltags|
[Engine is running. |
Both air conditioner switch and blower switch Approximately 1V
15 G/R Air conditioner relay are “ON".
[Engine s running | BATTERY VOLTAGE
Air conditioner switch is “OFF". (11 - 14V}
(Engine is running.]
Both air conditioner switch and blower switch | APProximately OV
21 G/R Air conditioner switch are "ON". (Compressor operates)

{Engine is running. |

Air conditioner switch is “OFF”.

BATTERY VOLTAGE
(11 - 14V)

EC-318



TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE cl
@f@ ﬁ(ij INSPEGTION START
\\\\\\\\\'-Illpu,u/, A
\\\ 4
N o3
5:12 _
§- Y Bl
E, CHECK OVERALL FUNCTION. OK | INSPECTION END
;’,{/o . . 1. Start engine and warm it up sufficiently. "
#1008 rfmin 2. Check idle speed. e
M/T: 80050 rpm
MEF634E AJT: 80050 rpm (in “N’ position)
If NG, adjust idle speed.
B - @ 3, Turn air conditioner switch and blower
18. Eé} 'w : fan switch “ON".
- 4. Recheck idle speed. el
C_@\_H M/T: 900 rpm or mare Fiz
A/T: 900 rpm or more (in “N”’ posi-
tion) L
NG
| ! v T
@ & = Check if air conditioner compressor func- NG‘ Refer to HA section. AT
sEF7oa7| | tions normally. "
OK 277
E DISCONNECT E o
A€ ® B )
CHECK POWER SUPPLY. NG | Check the following. 17
(ﬁ@ 1. Stop engine. | ® Harness connectors,
2. Disconnect IACV-FICD solencid valve D),
harness connector. ® Harness for open or PR
3. Restart engine and turn air conditioner short between |ACV-
B}.—J ﬂ switch and blower fan switch "ON". FICD sclenoid valve and
L 4. Chack voltage between terminal @ air conditioner relay FA&
= and ground with CONSULT or tester. If NG, repair harness or
SEF7237 Voltage: Battery voltage connectors.
T 5
OK [RVIEN
CHECK GROUND CIRCUIT. NG | Check the following.
1. Tum ignition switch “OFF”". "| ® Harness connectors,
2. Check harness continuity between ter- @ ST
minal (2) and body ground. ® Joint connector-2
Continuity should exist. ® Harness for open or
If OK, check haress for short. short between 1ACV- R
FICD solenoid valve and
OK body ground
If NG, repair harness or BT
connectors.
Y g
CHECK COMPONENT NG | Replace IACY-FICD sole- s
(IACV-FICD sclenoid valve). | noid valve.
Refer to “COMPONENT INSPECTION” =
on next page.
l oK
-‘ /a‘g

(Go to next page.}

EC-319
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

IACV-FICD Solenoid Valve (Cont’'d)
@

l

Disconnect and reccnnect harness con-
nectors in the circuit. Then retest.

Trouble is not fixed.

A d

Check ECM pin terminals for damage and
check the connection of ECM harness
connector. Reconnect ECM harness con-
nector. Then retest.

A4

INSPECTION END

AEC342A

SEF1995

COMPONENT INSPECTION

IACV-FICD solenoid valve

Disconnect JACV-FICD solenocid valve harness connector.
¢ (Check for clicking sound when applying 12V direct current to
terminals.

e Check plunger for seizing or sticking.
e (Check for broken spring.

EC-320
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. e
MIL & Data Link Connectors el
IGNITION SWITCH ] EC-MIL/DL-01 WA
ON or START BA:HY
104 [ |FUSIBLE M
g |LINK
: " @@
wiB ] Refer to "EL-POWER", e
w
e
143 smamm - Datectable line for DTC
10A = : Non-detectable line for DTC
w/B - AIT model
/ N g i o models
- B T
? A FE
IEVEI ToEL-INT/L = R/G we )
20 1 o
o JC%INTECTO v GL
NN R-2
s 1
] CONNECTOR T
19 Y
L FOR GST v
w/B BW
i3] L pataune L7215 0141 A
w CONNECTOR T
/B FOR CONSULT R B B
Al
CONBNATON Lo TF
{(MALFUNCTION LI_I LI_I Ll_l Lr—| I—1-J e
INDICATOR LAMP) v R ¢! LY B - E
l_ L1
1Ll 1 Izl
T B B JOINT
CONNECTOR-2
£ ED [wa W Ex . .. FA
RAN @ = Lv =P ToAT-AT - CONNECTOR-1L|—|
— : -
R ] “
B B
H — BR
RW ¥ R G LY R ® ®
[18] ||ﬁ|| ||¥|| ||ﬁ|| ||114| ||581| oM (ECCS I 1 I 1 BI
- ECM (E B 8 B B S
LED-R SCIRX SCITX SCICL LKUP KLINE ﬁ%ﬁﬁ'ﬁ% 1 4 R S 8T
' @ @ @
Bis
e ———— H Refer to last page (Foldout page).
| @ .
s My Ww By
| t
0 - {58, (N
EHABAAARE TR 1]2 ]34 s]6 7 }@nsd) |-222120 1913“ '
GlolnlehelalElhe]  w Ol Telielalhe oy EEEMEEINS i)
W
101[102[103] {104 EL
107[108{108| [110
1af11a]11s] 116
DK
AEC321A
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TROUBLE DIAGNOSIS FOR NON-DETECTABLE ITEMS

MIL & Data Link Connectors (Cont’d)
ECM TERMINALS AND REFERENCE VALUE
Specification data are reference values and are measured between each terminal and (ECCS ground).

TER-
WIRE DATA
MINAL COLOR ITEM CONDITION (DG Voltage)
NO.
[Ignition switch “ON”] 0-1v
18 R/W Malfunction indicator {amp |Engine is running.i BATTERY VOLTAGE
L idie speed (11-14V)
; Engine is running. '
58 R Data link connector for | |_ | Approximately 8V
GST ) Idle speed (GST is disconnected.)
64 Y [Engine is running.] Approximately 0.1V
Data link connector for .
65 |R CONSULT L ife speed (Connect CONSULT and select Approximatsly 4 - 9V
&8 G DATA MONITOR mode.) Approximately 3.5V

*: Average voltage for pulse signal (Actual pulse signal can be confirmed by cscilloscope.)

462 EC-322



SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications ¢l
PRESSURE REGULATOR
Fuel pressure at idling R
kPa (kg/em?®, psi)
. Approximately f—
Vacuum hose is connected 235 (2.4, 34) =
N Approximately
Vacuum hose is disconnected 294 (3.0, 43) &Q

Inspection and Adjustment

. EGR TEMPERATURE SENSOR
Idle speed*1 rpm
No-load™2 800450 EGR temperature Voltage Resistance
{in “N” posfion} - C (°F) v} (M) FE
rl=
Air conditicner; ON 01(32) 4.81 78-97
g " 900 or more
{in "N" position) 50 (122) 2.82 0.57 - 0.70
Ignition timing 10°+2° BTDG 100 (212) 0.8 0.08 - 0.10 GL
Throtitle position touch speed  rpm 1,000+150
“1: Feedback controlled and needs no adjustments y
*2: Under the following conditions: 1
® Ajr conditioner switch: OFF FUEL PUMP
® Steering wheel: Kept in straight-ahead position
®  Flectrical load: OFF (Lights, heater fan & rear window defog- Resistance [at 25°C (77°F}] Q 0.2-50 57
ger) A
IGNITION COIL IACV-AAC VALVE TE
Primary voltage v Baltery voltage (1 - 14) Resistance [at 25°C (77°F)] {1 Approximatety 10.0
Primary resistance FD
[at 25°C (77°F)] 0 Less than 1.0
Secondary resistance 713 INJECTOR N
[at 25°C (77°F)] ki) gL
Resistance [at 25°C (77°F)] 0 10 - 14
MASS AIR FLOW SENSOR '
RESISTOR
Supply voltage v Battery voltage (11 - 14) )
Resistance [at 25°C (77°F)] k0 Approximately 2.2 ER:
Output voliage at idle v 1.3-1.7
Mass air flow 1.8 - 6.5 at idle* (2WD)
(Using CONSULT or GST) 2.1 - 8.0 atidle” (4WD) 8T
miseg | 77 - 15:0 al 2,500 rpm* (2WD) THROTTLE POSITION SENSOR '
6.8 - 13.3 at 2,500 rpm* (4WD}
*: Engine is warmed up sufficiently and running under no-load. Throttle valve conditions Resistance [at 25°C (77°F)] B&
Completely closed Approximately 0.5 k "
Partially open 0.5-4.0k}
ENGINE COOLANT TEMPERATURE Compistely open Approximately 4.0 k() BT
SENSOR
Temperature °C (°F) Resistance .1],3\
TR
20 (68) 21-2.9k0 CALCULATED LOAD VALUE
50 {122) 0.68 - 1.00 kel Calculated load value % .
90 (194) 0.236 - 0.260 k(2 (Using CONSULT or GST) =L
. 16.8 - 34.7* (2WD)
Atidle 15.9 - 33.2* (4WD)
)
At 2 500 rom 14.1 - 27.6" (2WD) ”‘M
= 13.3 - 26.17 (4WD)

*: Engine is warmed up sufficiently and running under no-load.

EC-323 463



SERVICE DATA AND SPECIFICATIONS (SDS)
Inspection and Adjustment (Cont’d)

INTAKE AIR TEMPERATURE SENSOR REAR HEATED OXYGEN SENSOR HEATER
Temperature °C (°F) Resistance Resistance [at 25°C (77°F)] Q 114-174

20 (68} 2.1 -29k0

B8O (176) 0.27 - 0.38 kil

CRANKSHAFT POSITION SENSOR (OBD)

Resistance [at 20°C (68°F)] 0 166.5 - 203.5
FRONT HEATED OXYGEN SENSOR
HEATER
Resistance [at 25°C (77°F)] Q 23-43
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ACCELERATOR CONTROL, FUEL &
EXHAUST SYSTEMS

CONTENTS

ACCELERATOR CONTROL SYSTEM ...........cccooorvenenn. 2 FUEL SYSTEM ..o e 3 GL
Adjusting Accelerator Wire .........cco.ccev i, 2 Fuel Tank ... 3
Fuel Pump and Gauge ..o 8

EXHAUST SYSTEM ..o e 7 WT
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ACCELERATOR CONTROL SYSTEM

CAUTION:

e When removing accelerator wire, mark initial position of lfock nut.
e Check that throttle valve opens fully when accelerator pedal is fully depressed. Check that throttle
valve returns to idle position when accelerator pedal is released.

SERVICE”).

Check accelerator control parts for improper contact with any adjacent parts.
When connecting accelerator wire, do not twist or scraich the inner wire.
For adjustment of A/T throttle wire, reter to AT section (“Throttle Wire Adjustment”, “ON-VEHICLE

SEC. 180

[@ 3 -4 Nem (0.3 - 0.4 kg-m, 26.0 - 34.7 in-Ib)

MFEQ27A

Throttle drum Lock nut
‘ra -11 N-m

f {0.8 - 1.1 kg-m,
69 - 95 in-lb)

\ Accelerator wire

Adjust