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TRANSAXLE TRANSMISSION

SPECIFICATION (M/T)  ecaesans
ltem M5GF1
TYPE Forward 5 speed Reverse 1 speed
ENGINE 2.0L DSL 2.0L GSL
GEAR RATIO
1st 3.636 “—
2nd 2.056 “—
3rd 1.296 1.333
4th 0.943 1.061
5th 0.698 0.821
Reverse 3.455 <«
Final Reduction Gear Ratio 4.333 4.533
SPECIFICATION (A/T)
Item F4A42
Torque converter type 3-element, 1-stage, 2-phase type
Transaxle type 4-speed forward, 1-speed reverse
Engine displacement 2.0L DSL 2.0L GSL 2.7 GSL
1st 2.842 “«— «—
2nd 1.529 « «
Gear ratio 3rd 1 «— «—
4th 0.712 « «
Reverse 2.48 “— “—
2WD 4.042 4.62 4.042
Final gear ratio
4WD 0 ) )
TIGHTENING TORQUE (M/T)
ltem Nm kgf-cm Ib-ft
Oil drain plug 35~45 350~450 25.3~32.5
Select lever knob 45~7.5 45~75 3.3~-54
Console upper cover 9~14 90~140 6.4~10.1
Facia vracket mounting 9~14 90~140 6.5~10.1
Facia vracket mounting 2 7~11 70~110 5.1~7.9
Shift cable 8~12 80~120 5.7~8.68
Transaxle support bracket 60~80 600~800 43.4~57.9
Input speed sensor 10~12 100~120 7.2~8.7
Output speed sensor 10~12 100~120 7.2~8.7
Shift lever switch 10~12 100~120 7.2~8.7
Shift arm 20~27 200~270 14.5~19.6
Select lever 20~27 200~270 14.5~19.6
Reamer bolt 43~50 430~500 31.1~36.2
Side cover bolt 8~10 80~100 5.8~7.2
Relese bearing sleeve mounting 6~8 60~80 4.3~5.8
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Item Nm kgf-cm Ib-ft
Driven gear sleeve assy 3~5 30~50 2.2~3.6
Differential drive gear bolt(4WD) 130~140 1300~1400 94.1~101.2
Differential drive gear bolt(LSD) 130~140 1300~1400 94.1~101.2
Release folk shaft lever mounting 27~40 270~400 19.5~28.9
Transmission hanger mounting 15~22 150~220 10.8~15.9
Cylinder & hose assy 15~22 150~220 10.8~15.9
1st gear switch 13 130 9.4
Back-up lamp switch 30~35 300~350 21.7~25.3
Transmission stud mounting 15~20 150~200 10.8~14.5
Control housing stopper bracket mounting bolt 10~12 100~120 7.2~8.7
Control housing reamer bolt 31~35 310~350 22.4~25.3
Seal plug 30~42 300~420 21.7~-30.4
TIGHTENING TORQUE (A/T)
ITEM Nm kgf-cm Ib-ft
Wiring harness bracket 20 ~ 26 200 ~ 260 148 ~ 19.1
Control cable bracket bolt 20 ~ 26 200 ~ 260 14.8 ~ 19.2
Eye bolt 27 ~ 33 270 ~ 330 19.9 ~ 243
Oil cooler feed tube 10 ~ 12 100 ~120 7.4~ 8.9
Oll filter 11 ~ 13 110 ~ 130 8.1~96
Input shaft speed sensor 10 ~ 12 100 ~ 120 7.4 ~ 8.9
Output shaft speed sensor 10 ~ 12 100 ~ 120 7.4 ~ 8.9
Manual control lever 18 ~ 25 180 ~ 250 13.3 ~ 184
Transaxle range switch 10 ~ 12 100 ~ 120 74 ~ 8.9
Speedometer gear 4~6 40 ~ 60 30~44
Valve body cover 8 ~ 10 80 ~ 100 59~74
Valve body mounting bolt 10 ~ 12 100 ~ 120 7.4 ~ 8.9
Oil temperature sensor 10 ~ 12 100 ~ 120 7.4 ~ 8.9
Manual control shaft detent 5~7 50 ~ 70 3.7~52
Rear cover 20 ~ 26 200 ~ 260 14.8 ~ 19.2
Torque converter housing 42 ~ 54 420 ~ 540 31.0 ~ 39.8
Oil pump 20 ~ 26 200 ~ 260 14.8 ~ 19.2
Transfer drive gear 16 ~ 22 160 ~ 220 11.8 ~ 16.2
Output shaft lock nut 16 ~ 18 160 ~ 180 11.8 ~ 13.3
Output shaft bearing retainer 20 ~ 26 200 ~ 260 14.8 ~ 19.2
Qil filler plug 29 ~ 34 290 ~ 340 214 ~ 25.1
Oil drain plug 29 ~ 34 290 ~ 340 214 ~ 25.1
Transfer drive gear lock nut 180 ~ 210 1800 ~ 2100 132.8 ~ 154.9
Differential drive gear to subframe bolts 130 ~ 140 1300 ~ 1400 95.9 ~ 103.3
Valve body 10 ~ 12 100 ~ 120 74 ~ 8.9
Solenoid valve support 5~7 50 ~ 70 3.7~52
Plate 5~7 50 ~ 70 3.7~52
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ITEM Nm kgf-cm Ib-ft
Pressure check plug 8 ~ 10 80 ~ 100 59~74
Front roll stopper bracket to subframe bolts 40 ~ 55 400 ~ 550 29.5 ~ 40.6
Front roll stopper insulator bolt and nut 50 ~ 65 500 ~ 650 36.9 ~ 479
Front roll stopper bracket to transaxle bolts 60 ~ 80 600 ~ 800 44.3 ~ 59.0
Rear roll stopper bracket 40 ~ 55 400 ~ 550 29.5 ~ 40.6
Rear roll stopper insulator bolt and nut 50 ~ 65 500 ~ 650 36.9 ~ 47.9
Rear roll stopper bracket to transaxle bolts 60 ~ 80 600 ~ 800 44.3 ~ 59.0
Transaxle mounting sub bracket nut 60 ~ 80 600 ~ 800 44.3 ~ 59.0
Transaxle mounting bracket bolts 40 ~ 55 400 ~ 550 29.5 ~ 40.6
Transaxle mounting insulator bolt 90 ~ 110 900 ~ 1100 66.4 ~ 81.1
LUBRICANTS (M/T)
Item Lubricant Quantity

Transmission Oll HYUNDAI GENUINE PARTS MTF 75W/90(API-GL4) 2.1L
Transaxle input shaft spline CASMOLY-L9508 as required
Transaxle oil seal MOLYTEX grease EP-2 as required
Transaxle clutch housing case THREE BOND 1216 as required
Transaxle rear cover case THERE BOND 1303 as required
Clutch release folk shaft bushing | CASMOLY-L9508 19
Differential drive gear bolt THREE BOND 2471 as required
Rear axle oil SAE 80W/90(API-GL5)-SHELL SPIRAX OR equivalent 0.75L
Transfer case SAE 80W/90(API-GL5)-SHELL SPIRAX OR equivalent 0.8L

LUBRICANT (A/T)

Iltem

Specified lubricant Quantity

Transmission oil

Diamond ATF SP-IlI 7.8¢

SEALANT (A/T)

Item

Specified Sealant

Rear cover
Torque converter housing
Valve body cover

Three Bond - TB 1281B or LOCTITE - FMD - 546

Transmission case side cover

Three Bond - TB 1389 or LOCTITE - 518

Side cover

Three Bond - TB 1389 or LOCTITE - 518/587
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SPECIAL TOOLS  epeeseie

M/IT

TOOL(number and name)

Illustration

Use

Oil seal installer
09431 - 39000

D3139000

Installation of differential oil seal
Use with (09500 - 11000)

Engine support fixture
09200 - 38001

D0038001

Removal and installation of transaxle.

AIT

TOOL(number and name)

Illustration

Use

09200 - 38001
Engine support fixture

D0038001

Removal and installation of transaxle.

09432 - 33200
Bearing removing plate

D3233200

Removal of 4WD coupling flange oil seal
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TRANSAXLE TRANSMISSION

TOOL(number and name)

Illustration

Use

09478 - 26000

Flange oil seal installer

EKJAO06A

Installation of 4WD coupling flange oil seal

09478 - 26100
Back plate remover

@@m

EKJD506Z

Removal of 4WD coupling back plate

TROUBLESHOOTING  ess1288

Symptom

Suspect area

Remedy

Vibration, noise

Loose or damaged transaxle and engine mounts

Tighten or replace mounts

Inadequate shaft end play

Correct end play

Worn or damaged gears

Replace gear

Inadequate grade of oil

Replace with specified oil

Low oil level

Replenish

Inadequate engine idle speed

Adjust idle speed

Oil leakage Broken or damaged, oil seal or O-ring Replace oil seal or O-ring
Faulty control cable Replace control cable
Poor contact or wear of synchronizer ring and gear cone Correct or replace
. . Replace synchronizer
Hard shift Weakened synchronizer spring spring

Inadequate grade of oil

Replace with specified oil

Grease in flywheel

Inspect and replace
flywheel

Jumps out of gear

Worn gear shift fork or broken poppet spring

Replace shift fork or
poppet spring

Synchronizer hub to sleeve spline clearance too large

Replace synchronizer
hub and sleeve

Rear wheel lock at
starting with steering
wheel full-turn

Rear wheel lock
at starting with
half-pressing clutch
and acceleration
pedal

AWD ECM malfunction

Replace 4WD ECM




MANUAL TRANSAXLE SYSTEM
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MANUAL TRANSAXLE
SYSTEM

SERVICE ADJUSTMENT

PROCEDURE

EBAACGSE

REPLACEMENT OF TRANSAXLE GEAR OIL

1. With the vehicle parked on a level surface, remove the
drain plug and drain the transaxle oil.
2. Replace the gasket with a new one and install the
drain plug.
TORQUE :

35 ~ 45 Nm(350 ~ 450 kgf-cm, 25.8 ~ 33.2lb-ft)

3.

Add new oil through the filler plug and, fill it to just
below the plug opening.

Standard value
Transaxle oil total capacity :
2.1 lit (2.2 U.S.gts., 1.8 imp.qts)

DRIVE SHAFT OIL SEAL REPLACEMENT

1.

Disconnect the drive shaft from the transaxle (Refer
to "DS" group).

Using a flat-tip screwdriver, remove the oil seal.

Apply a coating of gear oil to the oil seal.

Transaxle gear oil : HYUNDAI GENUINE PARTS
MTF 75W/85 API GL-4

Using the special tool (09431-39000), tap the drive
shaft oil seal into the transaxle.

KKQE049C
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MANUAL TRANSAXLE 4. Remove ther back-up lamp connector and the vehicle

speed sensor.

REMOVEAL  eirspase

1. Remove the air duct(A) and hose assembly.

{0

KKQE001U

5. Disconnect the connectors and the terminals.

EPQromE 6. Remove the clutch release cylinder(A) and lever(B).

2.  Remove the battery and battery tray.

KKQE002U
EDQFO040A

7. Separate the transaxle cable from the transaxle as-
3. Remove the air cleaner assembly and air flow sensor. sembly.
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8. Disconnect the steering column shaft from the univer- 12. Disconnect the power steering oil pressure tube from
sal joint in the gear box(See 'ST’ group). the pump. Afterwards, stuff the hole with papers.

i)

A

|

ECKD616A KKQE003U

9. Remove the transaxle clutch housing upper mounting 13. Remove the wheel and tire.

bolts.
14. Disconnect the strut assembly, tie rod and stabilizer

10. Remover the transaxle mounting brackets. (front, bar link from the knuckle.

rear, left(A))
15. Remove the wheel speed sensor(A).

EDQFO016A

EDQFO015A
11. Using SST(09200-38001), support the engine as-
sembly.
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TRANSAXLE TRANSMISSION

16. Remove the brake caliper(A) and suspend it with a
string.

ECKD612A

17. Lift up the vehicle and remove the undercover(A).

ECQF120A
18. Remove the oil drain plug and drain the fluid.

19. Remove the front muffler.

20. Disconnect the steering tube on the cross mem-
ber(sub-frame).
papers.

Afterwards, stuff the hole with

EKQE004U

21. Install a jack for the removal of a cross member(sub-
frame).
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TR -11

22. After removing the cross member mounting bolts(A)
and nuts(B), remove the cross member with the steer-
ing gear box and the stabilizer bar.

ECQF119A

ECQF118A

CE
-l

Dl —

ECKD618A
23. Install a jack for the removal of a transaxle.
24. Remove the front and the rear roll stopper.
25. Remove the engine and the transaxle mounting bolts.

26. Lowering the jack slowly, remove the transaxle.

KKQEO005U

INSTALLATION  er7ecrar

Installation is in the reverse order of removal.



TR -12 TRANSAXLE TRANSMISSION

MANUAL TRANSAXLE SHIFT
CONTROL

COMPONENTS  easropsa

Manual transaxle assembly Clutch release cylinder

Lever

Cross bar frame

oy
s

‘4%
7AN

e

1“\
o 7 7D
Z "W_)fv
=

&>
>

Retainer

Cable assembly

EKQEO001M
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R E M OVA L E4DC835F

1. Remove the console assembly.

2.  Remove the cotter pins and clips (shift lever side).

3. Remove the shift lever assembly.

4. Remove the retainer and bolts.

5. Remove the cotter pins and clips (Transaxle side).

6. Remove the shift cable and select cable.

KKQE004M

INSPECTION  epsioeen

1. Check the select cable for proper operation and for

damage.

2. Check the shift cable for porper operation and for

damage.

3. Check the boot for damage.

4. Check each busing for wear, abrasion, sticking, re-

stricted movement or damage.

5. Check for a week or damaged return sping.

INSTALLATION  es6csops

1. Install the shift lever assembly.

2. Install the shift lever and select cable.
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TRANSAXLE TRANSMISSION

TRANSFER CASE
ASSEMBLY

POWER FLOW MECHANISM  essoron
» Normal driving situation: 2WD base driving
* 4WD driving in driving situations (rapid activation, cor-

nering etc.)

1. Inputted the informations from each sensors in vehicle

- Input torque (Throttle position sensor)

- Cornering situation (Steering angle sensor)

- Vehicle speed and different wheel speed front &
rear (Wheel speed sensor)

- Braking situation (Brake signal and ABS signal)

Distributed the required driving force after 4WD ECU
operates.

EMC (Electric Magnetic Clutch) operates the primary
clutch.

Clutch housing

Clutch plates

«Il Compress primary

Armature

Magnetic field

Input torque
from propellar shaft

EKQE003C
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4. Control the cam’s opening gap by operation of pri-
mary clutch.

Apply cam

/ Base cam

| |I» Apply force
Base cam\L

\ Ball cam at not appling Ball cam appling

Primary torque __|
in base cam

Ball

EKQE004C
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5. Control the slip of inner & outer plate.
Control variably the driving force distribution to opti-
mize front & rear driving force.

Clutch housing

—o |
¥

Clutch plates

T

Compress
secondary |I

— Back plate

Apply cam

Output torque to rear axle

EKQE005C
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SYSTEM SCHEMATICS  Eeesreeco

Transfer Rear axle

*4WD ECM

. N ! Coupling

* 4WD ECU is located under a select lever bracket

EKQE001C
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TRANSAXLE TRANSMISSION

DTC TROUBLESHOOTING  eserrnss

4WD ECM DTCS INDEX

DTC No. DESCRIPTION 4WD MIL SEE PAGE
P1716 | STEERING WHEEL ANGLE SENSOR SIGNAL(CAN ERROR)
P1717 | STEERING WHEEL ANGLE SENSOR 1-INPUT SIGNAL TR-32
P1718 | STEERING WHEEL ANGLE SENSOR 2-INPUT SIGNAL TR-39
P1719 | STEERING WHEEL ANGLE SENSOR C-INPUT SIGNAL TR-43
P1726 | ACCELERATION PEDAL POSITION SIGNAL TR-47
P1728 | EMC OPEN/SHORTED to BATTERY TR-53
P1729 | EMC SHORTED to GROUND Whenever the TR-60
P1738 | 4WD ECU INVALID PART NUMBER DTCs relevant
P1750 | WHEEL SPEED SENSOR SIGNAL(FL) ;Oremé\é? E\?\,'\é TR-62
P1751 | WHEEL SPEED SENSOR SIGNAL(FR) MIL(*) will blink. TR-69
P1752 | WHEEL SPEED SENSOR SIGNAL(RL) TR-76
P1753 | WHEEL SPEED SENSOR SIGNAL(RR) TR-83
P1764 | CAN MI-COM OR CIRCUIT MAL. TR-90
P1765 | TCS-ITM CAN ERROR TR-96
P1766 | CAN COMMUNICATIOM BUS OFF
P1767 | ABS ACTIVE SIGNAL (CAN ERROR)

TRIP =5 0

HBssagz.
B8B86B88 %=

EKQE059Z
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4WD ECM PIN DESCRIPITION

13|12(11]10{9|8|7|6[5]4|3 |2 |1
26| 25(24|23|22|21|{20{19(18|17|{16 15|14

a O
C58 (2.7L)
C158 (2.0L)
C258 (DSL)
EKQEO032Z
Terminal Number Wire Color Description
1 R BATTERY INPUT
2 - BRAKE INPUT
3 B ECU GROUND
4 G CAN L
5 O CAN H
6 L GND RTN 4
7 Br GND RTN 3
8 L GND RTN 2
9 Br GND RTN1
10 R LOCK SWITCH INPUT
11 L/B STEERING REF C
12 B/O STEERING REF RTN
515588 13 B EMC RTN
Co58 14 W 1ISO9141 K LINE
15 R/B IGNITION INPUT
16 Gr/O AWHEEL DRIVE INDICATOR
17 O FRONT RIGHT SPEED SENSOR
18 R FRONT LEFT SPEED SENSOR
19 R REAR LEFT SPEED SENSOR
20 O REAR RIGHT SPEED SENSOR
21 Y DIAGNOSTIC OUT
22 - TPS INPUT
23 Gr/O STEERING 1 INPUT
24 L STEERING 2 INPUT
25 Gr/B STEERING REF 5V
26 R EMC OUTPUT
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TRANSFER CASE

COMPONENTS EFE6479D

2

==
U

Front wheel Rear wheel

<=

@)

N ‘
5 i
T (

1. Coil

2. Rotor

3. Primary Clutch
4. Cam

5. Secondary clutch

EKQE002C



TRANSFER CASE ASSEMBLY
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REMOVAL  enzsoar

1. Remove the battery (-) terminal.

2. Lift up the vehicle.

3. Remove the propellar shaft (See 'DS’ froup-’PRO-
PELLAR SHAFT’)

4. Remove the front muffler(A).

KKQEO12A

5. Remove the RH driveshaft (See 'DS’ group-'DRIVE-
SHAFT).
6. Looser the oil drain plug and drain the fluid.
7. After draing, re-tighten the oil drain plug.
TORQUE:

39.2 ~ 58.8 Nm ( 400 ~ 600 kgf-cm, 28.9 ~ 43.4 Ib-ft)

INSPECTION

Support the transfer assembly with a jack.

Remove the transfer assembly loosening the mount-
ing bolts.

/1 CAUTION

Remove the transfer bracket mounting bolts(2EA)
together.

E64C17B3

CHECK FOR TRANSFER OIL

1.

Check and replenish the transfer oil

40,000km (24855 miles).

every

REPLACEMENT

ED46F3AE

TRANSFER OIL REPLACEMENT.

1.

INSTALLATION

1.

2.

Replace the oil every 100,000km(62137miles) in a
general condition and every 40,000km(24854miles)

[LI|NoTE

1. Severe usage (marked ') is defined as

a. Frequent driving on rough road (Bumpy road,
gravel road, snowy road, unpaved road . Etc.)

b. Frequent driving on mountain road, ascent/de-
scent.

c. Police, taxi, commercial type operation or trailer
towing. Etc.)

2. Transfer & diff carrier lubricants should be changed

anytime transfer & diff carrier have been submerged
in water.

EAD74AAB

Remove the filler plug(A).

KKQEO013A

Refill the specification to the specified quartity.

Specification : SAE 80w/90
Quantity : 0.8L

3.

Fix it in proper position with mounting bolts.
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ECB8052F

COUPLING ASSEMBLY

COMPONENTS

TR -22
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Wave spring
Snap ring
Oil seal
Snap ring
l Back plate
Armature
Input shaft

Secondary clutch

EKQE006C

214 ~ 218(2,140~2,180,158~161)

TORQUE:Nm(kgf-cm, Ib-ft)
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REMOVAL E7D23B3F

1. Remove the 4WD coupling bolts (A-3EA) mounted to
the rear propellar shaft.

A(3EA)

KKQE009C

3. Remove the rear axle (B-Differential carrier) bolts
mounted to the 4WD coupling(A) by a socket(C).

KKQE007C

2. Using a flat tool(A), separate the propellar shaft(C)
from 4WD coupling(B).

KKQEO010C

KKQE008C
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4. Remove the electric magnetic clutch connector(A). 6. Remove the 4WD coupling assembly(A).

KKQEO011C KKQE013C

5. Using a flat tool(A), separate the 4WD coupling as-
sembly(B) from the rear differential carrier(C). DISASSEMBLY  eazeeesn

1. Remove the coupling(A) flange(B) mounting nut(C).

KKQE012C

KKQE014C
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2. Remove the flange spacer(A). 4. Using a general tool, 3-way puller(A), remove the
flange assembly(B) from the coupling(C).

KKQE015C
EKQEO017C
3.  Remove the coupling flange oil seal(A).
5. Remove the flange oil seal(A) using special tool
(09432-33200).
09432-33200
I
JL, L
A
KKQE016C

EKQE018C



TR -26 TRANSAXLE TRANSMISSION

6. Remove the coupling case assembly(A). 3) Remove the Electric Magnetic clutch mounting
nuts (A-3EA).

KKQE019C
KKQE021C
1) Remove the coupling case oil seal(A)
[G] NOTE 0.8~1.1kgf'm
Insert the (-) driver between the oil seal and the clutch
housing, then remove the oil seal
B
KKQE020C KKQE022C

2) Remove the snap ring.
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7. Remove the wave spring(B) for fixing the back 9. After removing the oil seal, remove the snap ring(A).
plate(A) and the secondary clutch assembly.

O

KKQEO025C
KKQE023C
10. Remove the back plate and the secondary clutch(A)
8. Remove the snap ring(A). assembly simultaneously using special tool (09478-
26100).
e
P A 09478-26100
A
KKQE024C

KKQE026C
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1) Separate the back plate(A) from the input shaft. 3) Remove the armature(A).

KKQE027C KKQE029C

2) Remove the plates (A-10EA) and the discs 4) Remove the input shaft(A).
(B-10EA).

KKQE030C

KKQE028C
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11. Remove the steel balls (A-6EA) on the base cam. 13. Remove the thrust washer(A).

KKQEO031C KKQE033C

12. Remove the base cam(A). 14. Remove the thrust race.

KKQEO032C KKQEO034C
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15. Remove the snap ring(A). 17. Remove the plate(A) of the primary clutch.

KKQEO035C KKQE037C

16. Remove the disk(A) of the primary clutch. [G NOTE

Additionally remove each 2EA discs and plates alter-
nately.

REASSEMBLY  esoesoos

1. When reassembling the back plate oil seal(A), re-
assemble it using a suitable tool(B).

KKQE036C

KKQE038C
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TR -31

2. Incase of the coupling case oil seal(A), too, reassem-
ble it using a suitable tool(B).

KKQEO039C

3.  When reassembling the 4WD coupling assembly and
the flange(A), too, reassemble them using a suitable
tool(B).

EKQEO040C

4. Install the flange(A) oil seal(B) using special

t001(09478-26000).

09478-26000

KKQE041C

INSTALLATION

E26B80C3

Installation is the reverse of the removal.
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IDTC P1717 STEERING WHEEL ANGLE SENSOR 1-INPUT SIGNAL

COMPONENT LOCATION  epsassos

KRQE100E

GENERAL DESCRIPTION  esnesce

Steering angle sensor is a hall plate between the photo-controller LED and the photo transistor. As the hole plate rotates
with steering wheel rotation, electrical signal will be generated depending on whether the LED light passes through the
plate to the photo-transistor or not. The signal is the steering wheel operation angular velocity and used to detect the
steering wheel turning direction.

DTC DESCRIPTION  eaissop7

The DTC will set when the steering angle sensor #1 signal to 4WD ECM is out of range.

DTC DETECTING CONDITION  esppasst

Item Detecting Condition & Fail Safe Possible Cause

DTC Strategy

Loss of signal out of range  Steering angle sensor, 4WD
ECM connector looseness
and poor terminal to wire

Enable Conditions e V 45 for 1.0 sec self clearing

Threshold Value ° 4.5VDC conngction.
 Steering angle sensor
Diagnostic Time e 1 Sec. circuit open/short.
» Steering angle sensor

MIL on condition e 0.5 Sec. malfunction.

4AWD ECM malfunction.

Fail safe
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SCHEMATIC DIAGRAM  Eisosoes
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
Terminal Connection Function
4WD 1 NO.11 Steering C signal
ECM 2 NO.25 5V source
c Reference  Ground #2 #1 3 NO.12 Ground
1 25 12 24 23] cs8(2.7 GAS) 4 NO.24 Steering #2 signal
A 5 NO.23 Steering #1 signal
1 2 3 4 5| mM14
STEERING ANGLE SENSOR
[HARNESS CONNECTORS]
13(12|11/)10|9(8|7(6]|5]|4| 3|2 |1
26| 25[24[23[22|21[2019[18[17| 16| 15 | 14 5)4]3]2
I O
C58 or C158 or C258 M14
EKQE622A

WAVEFORM INSPECTION

EEBEOBE7

R [ 1.0 v O 1.8 v

: Steering angle. se.nsor #1

Steering angle sensor #2

| TCHNL| [MENU]

[HoLD| [UOLT] [GND

[CAUTION] The above value is just for reference. The actual value

may differ from it according to various engine condition.

P1717_1
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TERMINAL & CONNECTOR INSPECTION  eroerarn

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  eprosee
1. Steering angle sensor #1 Signal Inspection
1) 1G KEY ON, ENG ON
2) 4WD ECM, Steering angle sensor connector : Connect.

3) Monitor signal waveform between terminal 5 of Steering angle sensor harness connector M14 and chassis
ground.

4) Rotate the steering wheel both ways.

Specification : refer to "Waveform Inspection’

Is Steering angle sensor #1 Signal display near the specified value?

YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect power and power supply line of Steering angle sensor #1 circuit.
Inspect ground and ground line of Steering angle sensor #1 circuit.
Inspect ground to short of Steering angle sensor #1 circuit.

Inspect open or short of Steering angle sensor #1 circuit.

Check for Steering angle sensor module and replace it as necessary.
Check for 4WD ECM and replace it as necessary.

2. Steering angle sensor #1 short to ground Inspection
1) 1G KEY OFF ENG OFF

2) 4WD ECM connector and Steering angle sensor connector : Disconnect.
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3) Measure resistance between terminal 5 of Steering angle sensor harness connector M14 and chassis ground.

Specification : Approx. o Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair ground to short circuit of Steering angle sensor #1 circuit.
If problem is solved, go to the "Verification of Vehicle Repair”

FF
o 4WD
ECM
1 25 12 24 23
1 2 3 4 5
STEERING ANGLE SENSOR

3. Steering angle sensor #1 open Inspection

C258

EKQE047T

1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and Steering angle sensor connector : Disconnect.

3) Measure resistance between terminal 5 of Steering angle sensor harness connector M14 and terminal 23 of
4WD ECM harness connector.
Is resistance display near the specified value?

=)

Replace with normal Steering angle sensor module temporarily and check if vehicle run normally.
If trouble is disappeared, replace Steering angle sensor control module.

Replace with normal 4WD ECM temporarily and check if vehicle run normally.
If trouble is disappeared, replace 4WD ECM.

If problem is solved, go to the "Verification of Vehicle Repair".

Repair open circuit of Steering angle sensor #1 circuit.
If problem is solved, go to the "Verification of Vehicle Repair".
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OFF 4WD
ECM

1 25 12 24 23  C258

1 2 3 4 5

‘ STEERING ANGLE SENSOR \

POWER SUPPLY CIRCUIT INSPECTION  ecossoro

1. Steering angle sensor voltage Inspection
1) IG KEY ON, ENG OFF

2) Sensor connector(M14): Disconnect.

EKQE048T

3) Measure voltage between terminal 2 of Steering angle sensor harness connector M14 and chassis ground.

Specification : Approx. 5V

Is voltage display near the specified value?
YES

Proceed next inspection procedure.

Inspect open or short of power supply circuit.
Check if there is 5V output voltage from 4WD ECM.
If problem is solved, go to the "Verification of Vehicle Repair'

| STEERING ANGLE SENSOR |

EKQEO044T
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GROUND CIRCUIT INSPECTION  esasesos

1. Ground Circuit Inspection
1) 1G KEY OFF, ENG OFF

2) Sensor connector(M14): Disconnect.

3) Measure resistance between terminal 3 of Steering angle sensor harness connector M14 and chassis ground.

Specification : Approx. 1Q below.

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair open circuit of Steering angle sensor harness.

If problem is solved, go to the "Verification of Vehicle Repair".

OFF 4WD
ECM

11 25 12 24 23] C258

OOTOO

1 2 3 4 5

| STEERING ANGLE SENSOR |

EKQEO046T
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VERIFICATION OF VEHICLE REPAIR  eiecom

1. IG KEY ON, ENG ON

2. Steering angle sensorl module, 4WD ECM connector : Connect.
3. Clear the DTC with a scan tool.

4. Rotate the steering wheel both ways.

5. Verify the malfunction relevent to steering angle sensor #1.
Does the scan tool display any DTC relevent to steering angle sensor #1?

M=)

Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1718 STEERING WHEEL ANGLE SENSOR 2-INPUT SIGNAL

COMPONENT LOCATION  ecsroeor

Refer to DTC P1717.

GENERAL DESCRIPTION  eseessie

Refer to DTC P1717.

DTC DESCRIPTION  esoacses

The DTC will set when the steering angle sensor #2 signal to 4WD ECM is out of range.

DTC DETECTING CONDITION  ersoooes

Refer to DTC P1717.

SCHEMATIC DIAGRAM  eeocresr

Refer to DTC P1717.

WAVEFORM INSPECTION  easesocr

Refer to DTC P1717.

TERMINAL & CONNECTOR INSPECTION  eoareess

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  eirscosc
1. Steering angle sensor #2 Signal Inspection
1) 1G KEY ON, ENG ON
2) 4WD ECM, Steering angle sensor connector : Connect.

3) Monitor signal waveform between terminal 4 of Steering angle sensor harness connector M14 and chassis
ground.
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4) Rotate the steering wheel both ways.

Specification : refer to "Waveform Inspection’

Is Steering angle sensor #2 Signal display near the specified value?
YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect power and power supply line of Steering angle sensor #2 circuit.
Inspect ground and ground line of Steering angle sensor #2 circuit.
Inspect ground to short of Steering angle sensor #2 circuit.

Inspect open or short of Steering angle sensor #2 circuit.

Check for Steering angle sensor module and replace it as necessary.
Check for 4AWD ECM and replace it as necessary.

2. Steering angle sensor #2 short to ground Inspection
1) 1G KEY OFF, ENG OFF
2) 4WD ECM connector and Steering angle sensor connector : Disconnect.

3) Measure resistance between terminal 4 of Steering angle sensor harness connector M14 and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair ground to short circuit of Steering angle sensor #2 circuit.
If problem is solved, go to the "Verification of Vehicle Repair"

OFF 4WD
ECM

1 25 12 24 23  C258
1 2 3 4 5
STEERING ANGLE SENSOR

3. Steering angle sensor #2 open Inspection

1

EKQEO047R
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1) IG KEY OFF, ENG OFF

2) 4WD ECM connector and Steering angle sensor connector : Disconnect.

3) Measure resistance between terminal 4 of Steering angle sensor harness connector M14 and terminal 24 of

4WD ECM harness connector.
Is resistance display near the specified value?

YES

Replace with normal Steering angle sensor module temporarily and check if vehicle run normally.
If trouble is disappeared, replace Steering angle sensor control module.
Replace with normal 4WD ECM temporarily and check if vehicle run normally.

If trouble is disappeared, replace 4WD ECM.

If problem is solved, go to the "Verification of Vehicle Repair".

Repair open circuit of Steering angle sensor #2 circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

OFF 4WD
ECM

11 25 12 24 23 C258

1 2 3 4 5
‘ STEERING ANGLE SENSOR \

POWER SUPPLY CIRCUIT INSPECTION  e44z0e0s

Refer to DTC P1717.

GROUND CIRCUIT INSPECTION  es7e900s

Refer to DTC P1717.

EKQEO048R
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VERIFICATION OF VEHICLE REPAIR  esreseco

1. IG KEY ON, ENG ON

2. Steering angle sensorl module, 4WD ECM connector : Connect.
3. Clear the DTC with a scan tool.

4. Rotate the steering wheel both ways.

5. Verify the malfunction relevent to steering angle sensor #2.
Does the scan tool display any DTC relevent to steering angle sensor #2?

M=)

Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1719 STEERING WHEEL ANGLE SENSOR C-INPUT SIGNAL

COMPONENT LOCATION  eorcioea

Refer to DTC P1717.

GENERAL DESCRIPTION  eeorarse

Steering angle sensor is a hall plate between the photo-controller LED and the photo transistor.

As the hole plate rotates with steering wheel rotation, electrical signal will be generated depending on whether the LED
light passes through the plate to the photo-transistor or not.

The signal is the steering wheel operation angular velocity and used to detect the steering wheel turning direction.
Steering angle center signal is for detecting if the steering wheel is at center or rotates.

DTC DESCRIPTION  earisoeo

The DTC will set when the steering angle sensor center signal to 4WD ECM is out of range.

DTC DETECTING CONDITION  esoirzra

Refer to DTC P1717.

SCHEMATIC DIAGRAM  eerrsaat

Refer to DTC P1717.

WAVEFORM INSPECTION  esspreac

Refer to DTC P1717.

TERMINAL & CONNECTOR INSPECTION  ereropac

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.
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SIGNAL CIRCUIT INSPECTION  ecerssis

1. Steering angle sensor center Signal Inspection
1) 1G KEY ON, ENG ON
2) 4WD ECM, Steering angle sensor connector : Connect.

3) Monitor signal waveform between terminal 1 of Steering angle sensor harness connector M14 and chassis
ground.

4) Rotate the steering wheel both ways.

Specification : refer to 'Waveform Inspection’

Is Steering angle sensor center Signal display near the specified value?
YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect power and power supply line of Steering angle sensor center circuit.
Inspect ground and ground line of Steering angle sensor center circuit.
Inspect ground to short of Steering angle sensor center circuit.

Inspect open or short of Steering angle sensor center circuit.

Check for Steering angle sensor module and replace it as necessary.
Check for 4AWD ECM and replace it as necessary.

2. Steering angle sensor center signal short to ground Inspection
1) 1G KEY OFF, ENG OFF
2) 4WD ECM connector and Steering angle sensor connector : Disconnect.

3) Measure resistance between terminal 1 of Steering angle sensor harness connector M14 and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?
=S
Proceed next inspection procedure.

Repair ground to short circuit of Steering angle sensor center circuit.
If problem is solved, go to the "Verification of Vehicle Repair"
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OFF 4WD
ECM

11 25 12 24 23  C258

1 2 3 4 5

| STEERING ANGLE SENSOR |

3. Steering angle sensor center signal open Inspection

EKQE047Q

1) 1G KEY OFF, ENG OFF
2) 4WD ECM connector and Steering angle sensor connector : Disconnect.

3) Measure resistance between terminal 1 of Steering angle sensor harness connector M14 and terminal 11 of
4WD ECM harness connector.
Is resistance display near the specified value?

YES

Replace with normal Steering angle sensor module temporarily and check if vehicle run normally.
If trouble is disappeared, replace Steering angle sensor control module.

Replace with normal 4WD ECM temporarily and check if vehicle run normally.
If trouble is disappeared, replace 4WD ECM.

If problem is solved, go to the "Verification of Vehicle Repair".

Repair open circuit of Steering angle sensor center circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

OFF 4WD
ECM

11 25 12 24 23  C258

1 2 3 4 5

‘ STEERING ANGLE SENSOR \

EKQE048Q
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POWER SUPPLY CIRCUIT INSPECTION  eaer2028

Refer to DTC P1717.

GROUND CIRCUIT INSPECTION  esizsrz2

Refer to DTC P1717.

VERIFICATION OF VEHICLE REPAIR eiccssss

Refer to DTC P1717.
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IDTC P1726 TPS/APS LOSS OF SIGNAL

COMPONENT LOCATION  eessoaco

GENERAL DESCRIPTION  essoroco

EGQEG39A

At diesel, there is not a Trottle Position Sensor(TPS) but an Acceleration pedal Position Sensor(APS). As a standard
of judgement about a driver's acceleration degree, APS signal is used at diesel where as, TPS signal is used at 2.0L
gasoline engines or 2.7L gasoline engines. On both occations, the signals are inputted to 4WD ECM from ECM(PCM:
2.0L gasoline engine) through CAN.

This signal is used as a standard signal which decides torque distribution together with a steering angle sensor signal, a
wheel speed sensor signal and a brake signal.

DTC DESCRIPTION

The DTC will set when there is no TPS(APS) signal or the signal is out of range.

EDB9885B

DTC DETECTING CONDITION  espzans:

Iltem

Detecting Condition & Fail Safe

Possible Cause

DTC Strategy

Loss of signal out of range

Enable Conditions

Message present 1.0 sec self clearing

Threshold Value

No Signal or out of range

Diagnostic Time

1 Sec.

Fail safe

ECM,TCCU connector
looseness and poor terminal
to wire connection.

CAN HIGH/LOW circuit
open/short.

TPS faulty.

ECM malfunction.

TCCU malfunction.




TR -48 TRANSAXLE TRANSMISSION

SCHEMATIC DIAGRAM  esesszeo

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
<Diesel>
ECM(DSL/2.7 GAS) - ) -
PCM(2.0 GAS) Terminal Connection Function
ECM C230-1 NO.10 C258 NO.5 CAN (HIGH)
C230-1 NO.9 C258 NO.4 CAN (LOW)
36 37 [ C30-4
(2.7 GAS) <2.7L GASOLINE>
7 6 | C130-1
(2.0 GAS) Terminal Connection Function
10 9 | C230-1(DSL)
C30-4 NO.36 C58 NO.5 CAN (HIGH)
C30-4 NO.37 C58 NO.4 CAN (LOW)
5 <2.0L GASOLINE>

cs58 Terminal Connection Function
@ OAS) C130-1 NO.7 C158 NO5 CAN (HIGH)
oene) C130-1 NO.6 C158 NO.4 CAN (LOW)
[HARNESS CONNECTORS]
B (N
| ["S] [ TR
13 12 ll 10 9 8 7 6 5 4 3 2 1 « :4'7I4‘34*%: 535:45;'5:1: ’ «
26| 25(24({23(22|21|20|19|18(17|16|15|14 =
u o L ’
C58 or C158 or C258 C230-1

EKQE623A

WAVEFORM INSPECTION  eapacars

rm Ml 1.ev e.z~s [

[CAUTION]The above value is just for reference. The actual value
may differ from it according to various engine condition.

S iiSmmEmSaEmS

o

m-llaucn [cums| [mEmo | [EcD| [mEMY] |

P1726_1

TERMINAL & CONNECTOR INSPECTION  ecoepeea

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
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M=)

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  esesosrs
1. CAN Signal Inspection
1) IG KEY : ON, Engine : OFF.
2) 4WD ECM connector: connect.
3) Monitor signal waveform between terminal 4 and 5 of 4WD ECM harness connector.

4) Shift to N Range.

Specification : refer to 'Waveform Inspection’

Is CAN Signal display near the specified value?
YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect ground to short of CAN Low ciruit.

Inspect open or short of CAN Low circuit.

Inspect ground to short of CAN High ciruit.

Inspect open or short of CAN High circuit.

Inspect TPS(or APS) in the ECM side.

Check for ECM(or PCM) and replace it as necessary.
Check for 4WD ECM and replace it as necessary.

2. CAN Low open inspection
1) IG KEY OFF, ENG OFF
2) ECM and 4WD ECM connector : Disconnect.

3) Measure resistance between terminal 4 of 4WD ECM harness connector and terminal 9(or 6 or 37) of ECM
harness connector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.
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Repair open circuit of CAN Low comm. Line.
If problem is solved, go to the "Verification of Vehicle Repair".

ECM(DSL/2.7 GAS)

PCM(2.0 GAS)
C30-4
ECM (2.7 GAS)
C130-1
O O— (2.0 GAS)
36 37 C230-1(DSL)
7 6
10 9

©)

c58
(2.7 GAS)
C158

(2.0 GAS)
C258(DSL)

3. CAN High open inspection

1)
2)

3)

IG KEY OFF, ENG OFF

ECM and 4WD ECM connector : Disconnect.

EKQEO079T

Measure resistance between terminal 5 of 4WD ECM harness connector and terminal 10(or 7 or 36) of ECM
harness connector.

Specification : Approx. 0Q

Is resistance display near the specified value?

=S

Proceed next inspection procedure.

Repair open circuit of CAN High comm. Line.
If problem is solved, go to the "Verification of Vehicle Repair".
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ECM(DSL/2.7 GAS)

PCM(2.0 GAS
ECM @0eA9)

O O
36 37 C30-4
(2.7 GAS)
7 6 C130-1
(2.0 GAS)
10 9 C230-1(DSL)

5
O

4
O=1 cs8
HIGH LOW | 2.7 cAs
4wp |G
2.0 GAS
ECM (czss(Ds)L)

GROUND CIRCUIT INSPECTION  eeerozoe
1. CAN Low circuit short to ground inspection
1) IG KEY ON, ENG OFF

2) ECM and 4WD ECM connector : Disconnect.

3) Measure resistance between terminal 4 of 4WD ECM harness connector and chassis ground.

EKQEO081T

Specification : Approx. o Q

Is resistance display near the specified value?
YES
Proceed next inspection procedure.

Repair ground to short circuit of CAN Low comm. Line.

If problem is solved, go to the "Verification of Vehicle Repair".

ECM(DSL/2.7 GAS)

PCM(2.0 GAS)
ECM
O O
36 37 C30-4
(2.7 GAS)
7 6 _ C130-1
(2.0 GAS)
10 9 | C230-1(DsL)

O O css
HIGH LW | 22 cas —
53158 )
2.0 GAS)
ECM (CZSB(DS?.)

EKQEOQ78T
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2. CAN High circuit short to ground inspection
1) 1G KEY OFF ENG OFF
2) ECM and 4WD ECM connector : Disconnect.

3) Measure resistance between terminal 5 of 4WD ECM harness connector and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?

YES

Proceed next inspection procedure.

Repair ground to short circuit of CAN High comm. Line.
If problem is solved, go to the "Verification of Vehicle Repair".

ECM(DSL/2.7 GAS)
PCM(2.0 GAS)

ECM

O O

36 37 C304
(2.7 GAS)

7 6, C130-1
(2.0 GAS)

10 9| C230-1(DSL)

5 4

O O
c58
— HIGH 4AWD Low (z§7 GAS)
C158
2.0 GAS;
ECM E:zss(os)L)

VERIFICATION OF VEHICLE REPAIR  ercenors

EKQE080T

1. IG KEY ON, ENG OFF

2. ECM, 4WD ECM connector : Connect.
3. Shift to N Range.

4. Clear the DTC with a scan tool.

5. Verify the malfunction relevent to TPS(APS) signal.
Does the scan tool display any DTC relevent to steering angle sensor center signal?

M=)

Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1728 EMC OPEN/SHORTED TO BATTERY

COMPONENT LOCATION

E6BB9700

GENERAL DESCRIPTION

EOCDB519

KKQEO15A

4WD ECM control EMC(Electric Magnet Clutch) by current and EMC distributes torque properly by using slip of multi-

clutch.

DTC DESCRIPTION

ED56E3B4

As related with EMC, this trouble code will set in case EMC output harness is open or shorted to battery.

DTC DETECTING CONDITION  eisscasc

Iltem

Detecting Condition & Fail Safe

Possible Cause

DTC Strategy

Short/ Open to Battery

Enable Conditions

Ignition cycle required

Threshold Value

Diagnostic Time

Fail safe

Power supply malfunction.
EMC, 4WD ECM connector
looseness and poor terminal
to wire connection.

EMC circuit open or short
to battery.

EMC motor faulty.

4WD ECM malfunction.
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SCHEMATIC DIAGRAM  ecropss

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
EMC Terminal Connection Function
1 NO.26 EMC output
2 NO.13 EMC ground
1 2
26 13 C58
(2.7 GAS)
C158
ann | ELG)
ECM

[HARNESS CONNECTORS]

| [L ] I

13|12(11]10/9|8|7(6[5]4|3 |2 |1
26|25|24(23|22|21|20|19(18|17|16 (15|14

] O
C58 or C158 or C258 F43
EKQE624A
WAVEFORM INSPECTION  essasnce
rE cHazev NEEE EEEsav rE cHazeav EEEE EEEsav
ALH: =913 50 AVE: 952 .9aU HAK: 13.8 U HIH:= 1.1 W AUE: 26U Had: 13.8 U
FREW: GH.HH  He DUTY: 13 ¥ FRELQ: SH.BH M= DUTY: 25 %

_m |zoon | | cURS | | R-5T | |RECD| [HEMU |

[Idling] [Throttle Valve Open]

[CAUTION] The above value is just for reference. The actual value may differ form it according to various engine condition.

EKQE642A
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TERMINAL & CONNECTOR INSPECTION  escccssn

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  esseins
1. EMC Signal Inspection

1) 1G KEY ON, ENG IDLE

2) EMC connector : Connect.

3) Monitor signal waveform between terminal 1 of F43 harness connector and chassis ground.

4) Shift to N Range.

Specification : refer to "Waveform Inspection’

Is EMC Signal display near the specified value?

YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Keep OV continuously.
Inspect open or short in EMC output line.
Check for 4WD ECM and replace it as necessary.

Keep B+ continuously
Inspect open or short in EMC component inspection.

2. EMC output line open inspection
1) IG KEY OFF, ENG OFF

2) Electric Magnet Valve Clutch connector and 4WD ECM connector: Disconnect.
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3) Measure resistance between terminal 1 of Electric Magnet Valve Clutch harness connector and terminal 26 of
4WD ECM harness connector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES
Proceed next inspection procedure.

Repair open circuit of EMC output harness.
If problem is solved, go to the "Verification of Vehicle Repair".

1 2

©@

26 13

(2.0 GAS) 4WD
C258(DSL) ECM

C58
(2.7 GAS)
C158

EKQEO55T

3. EMC ground line open inspection
1) 1G KEY OFF ENG OFF
2) Electric Magnet Valve Clutch connector and 4WD ECM connector: Disconnect.

3) Measure resistance between terminal 2 of Electric Magnet Valve Clutch harness connector and terminal 13 of
4WD ECM harness connector M79.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES
Go to " Component inspection " procedure.

Repair open circuit of EMC ground harness.
If problem is solved, go to the "Verification of Vehicle Repair".
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@OFF EMC

1 2

Gy cAs
(Ci58 ) 4WD
(2.0 GAS) ECM

C258(DSL)

EKQEO56T

GROUND CIRCUIT INSPECTION  eci6aenr
1. EMC output line short to ground inspection
1) 1G KEY OFF, ENG OFF
2) Electric Magnet Valve Clutch connector : Disconnect.

3) Measure resistance between terminal 1 of Electric Magnet Valve Clutch harness connector and chassis ground.

Specification : Approx. oQ

Is resistance display near the specified value?

YES
Proceed next inspection procedure.

Repair ground to short circuit of EMC output harness.
If problem is solved, go to the "Verification of Vehicle Repair".

@OFF EMC

1 2
26 13
C58
2.7 GAS
GiehS 4WD
2.0 GAS
(C:258(DS?_) ECM

EKQEOQ54T



TR -58 TRANSAXLE TRANSMISSION
COMPONENT INSPECTION  eassssoe

1. IG KEY : OFF, Engine : OFF
2. Electric Magnet Valve Clutch connector : Disconnect.

3. Measure resistance between 1 & 2.

Specification : Approx. 1.8 ~ 2.2 Q

(L] NOTE

The above value is just for reference. The data from vehicle may differ from it according as various vehicle condition.
This inspection is for checking open or short of EMC coil.

Is resistance display near the specified value?

YES

Replace with normal 4WD ECM temporarily and check if vehicle run normally.
If trouble is disappeared, replace 4WD ECM.
If problem is solved, go to the "Verification of Vehicle Repair".

Replace EMC caoil.

@OFF EMC
|—f‘m3‘zs‘zr;|

(2.0 GAS) ECM

C258(DSL)

EKQEO57T
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VERIFICATION OF VEHICLE REPAIR  ereorsps
1. 1G KEY ON, ENG ON

2. Electric Magnet Valve Clutch connector and 4WD ECM connector: Disconnect.

3. Shift to N Range.

4. Check EMC output signal and verify the malfunction.
Does the scan tool display any DTC relevent to EMC signal?

YES

Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1729 EMC SHORTED TO GROUND

COMPONENT LOCATION  epieoeor

Refer to DTC P1728.

GENERAL DESCRIPTION  esoceans

Refer to DTC P1728.

DTC DESCRIPTION  esorires

Refer to DTC P1728.

DTC DETECTING CONDITION  eearoom

Refer to DTC P1728.

SCHEMATIC DIAGRAM  esrsssss

Refer to DTC P1728.

WAVEFORM INSPECTION  earasorc

Refer to DTC P1728.

TERMINAL & CONNECTOR INSPECTION  esocssee

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  eoicasar

Refer to DTC P1728.

GROUND CIRCUIT INSPECTION  e27cosac

Refer to DTC P1728.
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COMPONENT INSPECTION  &rpsroio

Refer to DTC P1728.

VERIFICATION OF VEHICLE REPAIR  esrizrio

Refer to DTC P1728.
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TRANSAXLE TRANSMISSION

[DTC P1750 WHEEL SPEED SENSOR SIGNAL(FL)

COMPONENT LOCATION  eseors24

GENERAL DESCRIPTION  ecrraesc

KKQEO16A

When the tone wheel rotates adjacent to the sensor pole piece, an alternating current signal is generated in the coil with
a frequency proportioning to the wheel speed.

This signal which is generated from the wheel speed sensor is inputted to the 4WD ECM.

DTC DESCRIPTION

E73D5ACE

The DTC will set when there is no wheel speed sensor signal.

DTC DETECTING CONDITION  epsresco

Iltem

Detecting Condition & Fail Safe

Possible Cause

DTC Strategy

Loss of signal

» Wheel speed sensor, 4WD

Enable Conditions

Fault cleared ignition cycle

ECM connector looseness
and poor terminal to wire

Threshold Value

Speed defference 30kph

connection.
» Wheel speed circuit open

Diagnostic Time

30 Secs.

or short to battery.

Fail safe

» Wheel speed sensor airgap.
* Wheel speed faulty.
* 4WD ECM malfunction.
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SCHEMATIC DIAGRAM  eaarissc

[CIRCUIT DIAGRAM]
4WD
ECM
\'d
‘ 6 17 7 19 8 9 20 cs8
(2.7 GAS)
Cisg
(2.0 GAS)
C258(DSL)
ZL=1 E02 ZL=.1 E36 ZL=.1 F28 W\f_ 2YF29
——
LEFT RIGHT & LEFT QRIGHT
FRONT FRONT REAR REAR
WHEEL WHEEL WHEEL WHEEL
SENSOR SENSOR SENSOR SENSOR
[HARNESS CONNECTORS]
13(12(11]10{9|8|7|6|5(4|3 |2 |1
26|25|24|23(22|21{20(19(18|17|16|15|14
uj O
C58 or C158 or C258

[CONNECTION INFORMATION]

Terminal Connection
1 NO.6 Wheel speed input
2 NO.18 Wheel speed input

(f2)
ZIN

E02

WAVEFORM INSPECTION  ege7aspe

EKQE625A

AAAAARALA *\
VA

I\ |
v Il\'h' \'J ‘\'u/ \.II ! J liu'

[zoon| [ cums| [R-37 | [nemu] [HELP]

MLM: BL.D HE CUH: &6.6Y Hz ARM: bb. ¥ Hx

|
|
AR

[CAUTION]The above value is just for reference. The actual value
may differ from it according to various engine condition.

EKQE643A
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TERMINAL & CONNECTOR INSPECTION  essgoosr

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  esepssse
1. FLSS(Front Left Speed Sensor) Signal Inspection
1) 1G KEY ON, ENG ON
2) 4WD ECM connector : Connect.
3) Monitor signal waveform between terminal 18 of 4WD ECM harness connector and chassis ground.

4) Start and drive vehicle in gear and maintain vehicle speed is approx.10km/h or less(6mph or less).

Specification : refer to "Waveform Inspection’

Is FLSS Signal display near the specified value?

YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect ground to short of FLSS circuit.

Inspect open or short of FLSS circuit.

Check for FLSS and replace it as necessary.
Check for 4AWD ECM and replace it as necessary.

2. FLSS open inspection
1) 1G KEY OFF, ENG OFF

2) 4WD ECM connector and FLSS connector : Disconnect.
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3) Measure resistance between terminal 18 of 4WD ECM harness connector and terminal 2 of FLSS harness con-
nector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair open circuit of FLSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

Ok
4WD
ECM
O O
18 6

c58
(2.7 GAS)
C158

(2.0 GAS)
C258(DSL)

EKQEO062T

3. FLSS ground circuit open inspection
1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and FLSS connector : Disconnect.

3) Measure resistance between terminal 6 of 4WD ECM harness connector and terminal 1 of FLSS harness con-
nector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES
Proceed next inspection procedure.

Repair open circuit of FLSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".
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D7
4WD
cs8 ECM
(2.7 GAS) L=O O
C158

18 6
(2.0 GAS)
C258(DSL)

EKQE063T

GROUND CIRCUIT INSPECTION  essosses

1. FLSS short to ground inspection
1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and FLSS connector : Disconnect.

3) Measure resistance between terminal 18 of 4WD ECM harness connector and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?
YES
Proceed next inspection procedure.

Repair ground to short circuit of FLSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

D7
4WD

ECM
58 18 6
(2.7 GAS)
C158
(2.0 GAS)
C258(DSL)
2 1
FLSS

EKQE061T
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COMPONENT INSPECTION  essssee2
1. IG KEY : OFF, Engine : OFF
2. 4WD ECM connector and FLSS connector : Disconnect.

3. Measure resistance between terminal 1 & 2 of FLSS harness connector.

Specification : Approx. 1.1 = 0.05

(L] NOTE

The above value is just for reference. The data from vehicle may differ from it according as various vehicle condition.
This inspection is for checking open or short of FLSS.

Is resistance display near the specified value?

YES

Proceed next inspection procedure.

Replace the front left speed sensor.
If problem is solved, go to the "Verification of Vehicle Repair".

OFF

4WD
cs8 ECM
(2.7 GAS) O O
) 18 6

C158
(2.0 GAS
C258(DSL)

EKQE064T
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VISUAL/PHYSICAL INSPECTION  eesososs
1. FLSS Air Gap Inspection
1) 1G KEY : OFF, Engine : OFF.
2) 4WD ECM connector and FLSS connector : Disconnect.

3) Measure air gap between wheel speed sensor and rotor.

Specification : Front Air-gap : 0.3~0.9mm (0.0118 ~ 0.0354 inch)

Is the air gap in the range of the specified value?
YES

Replace with normal 4WD ECM temporarily and check if vehicle run normally.
If trouble is disappeared, replace 4WD ECM.
If problem is solved, go to the "Verification of Vehicle Repair".

Adjust the air gap.
If problem is solved, go to the "Verification of Vehicle Repair".

VERIFICATION OF VEHICLE REPAIR  esrrra

1. IG KEY ON, ENG ON

2. 4WD ECM connector and FLSS connector : Connect.

3. Clear the DTC with a scan tool.

4. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

5. Check FLSS signal signal and verify the malfunction.
Does the scan tool display any DTC relevent to FLSS signal?

YES
Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1751 WHEEL SPEED SENSOR SIGNAL(FR)

COMPONENT LOCATION  e7sscess

KKQEO17A

GENERAL DESCRIPTION  espagcoa

Refer to DTC P1750.

DTC DESCRIPTION  eossoass

Refer to DTC P1750.

DTC DETECTING CONDITION  ecescses

Refer to DTC P1750.
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SCHEMATIC DIAGRAM  ererrsea

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

Terminal Connection Function
4WD -
ECM 1 NO.7 Wheel speed input
v 2 NO.17 Wheel speed input
6 17 7 19 8 9 20 Cs58
(2.7 GAS)
C158
(2.0 GAS)
C258(DSL)
Y
— 1Y E02 2 1 E36 2 1Y F28 1 2YF29
| |
o .

0saD
JuESulot
Zase
of ™4
2

—
LEFT RIGHT LEFT
FRONT FRONT REAR
'WHEEL WHEEL WHEEL
SENSOR SENSOR SENSOR

[HARNESS CONNECTORS]

| [L ] I

13|12|1110|/9|8|7|6(5[4|3 |2 |1
26|25(24|23|22|21|20{19(18|17|16 |15 |14

C58 or C158 or C258 E36

EKQE626A

WAVEFORM INSPECTION  esmoaco

Refer to DTC P1750.

TERMINAL & CONNECTOR INSPECTION  essseosc

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

=S

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.
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SIGNAL CIRCUIT INSPECTION  esceosse

1. FRSS(Front Right Speed Sensor) Signal Inspection
1) IG KEY ON, ENG ON
2) 4WD ECM connector : Connect.
3) Monitor signal waveform between terminal 17 of 4WD ECM harness connector and chassis ground.

4) Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

Specification : refer to 'Waveform Inspection’

Is FRSS Signal display near the specified value?
M =S

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect ground to short of FRSS circuit.

Inspect open or short of FRSS circuit.

Check for FRSS and replace it as necessary.
Check for 4WD ECM and replace it as necessary.

2. FRSS open inspection
1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and FRSS connector : Disconnect.

3) Measure resistance between terminal 17 of 4WD ECM harness connector and terminal 2 of FRSS harness
connector.

Specification : Approx. 0Q

Is resistance display near the specified value?
=S
Proceed next inspection procedure.

Repair open circuit of FRSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".
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D7
4WD

(2.7 GAS) ECM
Go6as)
(0258(DSL) 17 7
2 1
FRSS

EKQE066T
3. FRSS ground circuit open inspection
1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and FRSS connector : Disconnect.

3) Measure resistance between terminal 7 of 4AWD ECM harness connector and terminal 1 of FRSS harness con-
nector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES
Proceed next inspection procedure.

Repair open circuit of FRSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

OFF
4WD
(2 7 Sh9) ECM
G0 cAs)
Eenaly 1
2 1
FRSS

EKQEO067T
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GROUND CIRCUIT INSPECTION  ees7oece
1. FRSS short to ground inspection
1) 1G KEY OFF, ENG OFF
2) 4WD ECM connector and FRSS connector : Disconnect.

3) Measure resistance between terminal 17 of 4WD ECM harness connector and chassis ground.

Specification : Approx. oQ

Is resistance display near the specified value?

=S
Proceed next inspection procedure.

Repair ground to short circuit of FRSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

D7
4WD

c58 ECM
e
@eocas) 17 7
C258(DSL)
2 1
FRSS

EKQEO065T

COMPONENT INSPECTION  essaocss

1. IG KEY : OFF, Engine : OFF
2. 4WD ECM connector and FRSS connector : Disconnect.

3. Measure resistance between terminal 1 & 2 of FRSS harness connector.

Specification : Approx. 1.1 = 0.05

(L] NOTE

The above value is just for reference. The data from vehicle may differ from it according as various vehicle condition.
This inspection is for checking open or short of FRSS.

Is resistance display near the specified value?
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YES

Proceed next inspection procedure.

Replace the front left speed sensor.
If problem is solved, go to the "Verification of Vehicle Repair".

D7
4WD

ECM
C58
(2.7 GAS)
C158 17 7
(2.0 GAS)
C258(DSL)

O
2 1
FRSS

VISUAL/PHYSICAL INSPECTION  easraans

1. FRSS Air Gap Inspection
1) 1G KEY : OFF, Engine : OFF.
2) 4WD ECM connector and FRSS connector : Disconnect.

3) Measure air gap between wheel speed sensor and rotor.

EKQEO068T

Specification : Front Air-gap : 0.3~0.9mm (0.0118 ~ 0.0354 inch)

Is the air gap in the range of the specified value?
YES

Replace with normal TCCU temporarily and check if vehicle run normally.
If trouble is disappeared, replace TCCU.
If problem is solved, go to the "Verification of Vehicle Repair".

Adjust the air gap.
If problem is solved, go to the "Verification of Vehicle Repair".
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VERIFICATION OF VEHICLE REPAIR  essscees

1. IG KEY ON, ENG ON

2. 4WD ECM connector and FRSS connector : Connect.

3. Clear the DTC with a scan tool.

4. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

5. Check FRSS signal signal and verify the malfunction.
Does the scan tool display any DTC relevent to FRSS signal?

M=)

Go to the applicable troubleshooting procedure.

System OK.



TR -76 TRANSAXLE TRANSMISSION
IDTC P1752 WHEEL SPEED SENSOR SIGNAL(RL)

COMPONENT LOCATION  eoeerors

KKQEO18A

GENERAL DESCRIPTION  eopsezsr

Refer to DTC P1750.

DTC DESCRIPTION  eswsrar

Refer to DTC P1750.

DTC DETECTING CONDITION  essoise0

Refer to DTC P1750.
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SCHEMATIC DIAGRAM

EEDA65FD

[CIRCUIT DIAGRAM]

[CONNECTION INFORMATION]

=
e
LEFT RIGHT
FRONT FRONT
WHEEL WHEEL
SENSOR SENSOR

[HARNESS CONNECTORS]

LEFT
REAR
WHEEL
SENSOR

Terminal Connection Function
4WD -
ECM 1 NO.8 Wheel speed input
v 2 NO.19 Wheel speed input
' 6 17 7 19 8 9 20 C58
(2.7 GAS)
C158
(2.0 GAS)
C258(DSL)
X
— 1 E02 2 1 E36 2 1Y F28 1 2YF29
I I

RIGHT
REAR
WHEEL
SENSOR

13|12 |1110| 9 6/5(4|3|2

| [L ] [
8|7

26| 25|24|23|22|21{20|19|18|17|16 |15

14

C58 or C158 or C258

T O

F28

WAVEFORM INSPECTION

EC4E33AD

Refer to DTC P1750.

TERMINAL & CONNECTOR INSPECTION

1.

E7FC511F

EKQE627A

Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be

caused by interference from other electrical systems and mechanical or chemical damage.

damage.
Has a problem been found?

M=)

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.
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SIGNAL CIRCUIT INSPECTION  esopseza

1. RLSS(Rear Left Speed Sensor) Signal Inspection
1) I1G KEY ON, ENG ON
2) 4WD ECM connector : Connect.
3) Monitor signal waveform between terminal 19 of 4WD ECM harness connector and chassis ground.

4) Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

Specification : refer to 'Waveform Inspection’

Is RLSS Signal display near the specified value?
YES

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect ground to short of RLSS circuit.

Inspect open or short of RLSS circuit.

Check for RLSS and replace it as necessary.
Check for 4WD ECM and replace it as necessary.

2. RLSS open inspection
1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and RLSS connector : Disconnect.

3) Measure resistance between terminal 19 of 4WD ECM harness connector and terminal 2 of RLSS harness
connector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES
Proceed next inspection procedure.

Repair open circuit of RLSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".
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TR -79

OF
4WD

s ECM
(2.7 GAS)
C158 8 19
(2.0 GAS)
C258(DSL)
1 2
RLSS

3. RLSS ground circuit open inspection
1) 1G KEY OFF, ENG OFF

2) 4WD ECM connector and RLSS connector : Disconnect.

EKQEOQ70T

3) Measure resistance between terminal 8 of 4WD ECM harness connector and terminal 1 of RLSS harness con-

nector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair open circuit of RLSS circuit.

If problem is solved, go to the "Verification of Vehicle Repair".

D7
4WD

css ECM
(2.7 GAS)
C158 19
(2.0 GAS)
C258(DSL)
1 2
RLSS

EKQEOQ71T
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GROUND CIRCUIT INSPECTION  eosoaneo

1. RLSS short to ground inspection
1) 1G KEY OFF, ENG OFF
2) 4WD ECM connector and RLSS connector : Disconnect.

3) Measure resistance between terminal 19 of 4WD ECM harness connector and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair ground to short circuit of RLSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

@OFF
4WD
cs8 ECM
(2.7 GAS)
C158

EKQE069T

COMPONENT INSPECTION  ezzsacss

1. IG KEY : OFF, Engine : OFF
2. 4WD ECM connector and RLSS connector : Disconnect.

3. Measure resistance between terminal 1 & 2 of RLSS harness connector.

Specification : Approx. 1.1 + 0.05

(L] NOTE

The above value is just for reference. The data from vehicle may differ from it according as various vehicle condition.
This inspection is for checking open or short of RLSS.

Is resistance display near the specified value?
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YES
Proceed next inspection procedure.
Replace the front left speed sensor.
If problem is solved, go to the "Verification of Vehicle Repair".
@OFF
4WD
css ECM
(2.7 GAS)
ggaeAS) 8 19
C258(DSL)
©)
O
1 2
RLSS
EKQEOQ72T

VISUAL/PHYSICAL INSPECTION  eroaoacr
1. RLSS Air Gap Inspection
1) IG KEY : OFF, Engine : OFF.
2) 4WD ECM connector and RLSS connector : Disconnect.

3) Measure air gap between wheel speed sensor and rotor.

Specification : Front Air-gap : 0.3~0.9mm (0.0118 ~ 0.0354 inch)

Is the air gap in the range of the specified value?
YES

Replace with nhormal TCCU temporarily and check if vehicle run normally.
If trouble is disappeared, replace TCCU.
If problem is solved, go to the "Verification of Vehicle Repair".

Adjust the air gap.
If problem is solved, go to the "Verification of Vehicle Repair".
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VERIFICATION OF VEHICLE REPAIR  esssrcr

1. IG KEY ON, ENG ON

2. 4WD ECM connector and RLSS connector : Connect.

3. Clear the DTC with a scan tool.

4. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

5. Check RLSS signal signal and verify the malfunction.
Does the scan tool display any DTC relevent to RLSS signal?

M=)

Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1753 WHEEL SPEED SENSOR SIGNAL(RR)

COMPONENT LOCATION  escaross

GENERAL DESCRIPTION  eccasssc

Refer to DTC P1750.

DTC DESCRIPTION  eesseass

Refer to DTC P1750.

DTC DETECTING CONDITION  eocoeers

Refer to DTC P1750.

KKQEO019A
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SCHEMATIC DIAGRAM  easoises

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]

Terminal Connection Function
4WD -
ECM 1 NO.9 Wheel speed input
v 2 NO.20 Wheel speed input
' 6 17 7 19 8 9 20 C58
(2.7 GAS)
C158
2.0 GAS;
C258(DSL)
Y
— 1YE02 2 1 E36 2 1Y F28 1 2YF29

L] |
o _—
@ LEFT @ RIGHT & LEFT @ RIGHT
FRONT FRONT REAR REAR
WHEEL WHEEL WHEEL WHEEL
SENSOR SENSOR SENSOR SENSOR
[HARNESS CONNECTORS]

I (] I 1B
8|7

13|12|11/10| 9 6(5(4|3|2]|1
26|25(24({23(22|21|20|19|18(17|16|15|14
I =
C58 or C158 or C258 F29

EKQE628A

WAVEFORM INSPECTION  esioasea

Refer to DTC P1750.

TERMINAL & CONNECTOR INSPECTION  essaices

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.
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SIGNAL CIRCUIT INSPECTION  eesra0es

1. RRSS(Rear Right Speed Sensor) Signal Inspection
1) IG KEY ON, ENG ON
2) 4WD ECM connector : Connect.
3) Monitor signal waveform between terminal 20 of 4WD ECM harness connector and chassis ground.

4) Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

Specification : refer to 'Waveform Inspection’

Is RRSS Signal display near the specified value?
M =S

This may caused by intermittent fault. Verify data changibility by shaking the harness.

Inspect ground to short of RRSS circuit.

Inspect open or short of RRSS circuit.

Check for RRSS and replace it as necessary.
Check for 4WD ECM and replace it as necessary.

2. RRSS open inspection
1) IG KEY OFF, ENG OFF
2) 4WD ECM connector and RRSS connector : Disconnect.

3) Measure resistance between terminal 20 of 4WD ECM harness connector and terminal 2 of RRSS harness
connector.

Specification : Approx. 0Q

Is resistance display near the specified value?
=S
Proceed next inspection procedure.

Repair open circuit of RRSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".
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D7
4WD

Cs8 ECM
i
(2.0GAS) 9 20
C258(DSL)
1 2
RRSS

EKQEO074T

3. RRSS ground circuit open inspection
1) 1G KEY OFF, ENG OFF
2) 4WD ECM connector and RRSS connector : Disconnect.

3) Measure resistance between terminal 9 of 4WD ECM harness connector and terminal 1 of RRSS harness con-
nector.

Specification : Approx. 0Q

Is resistance display near the specified value?

=S

Proceed next inspection procedure.

Repair open circuit of RRSS circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

D
4WD

cs8 ECM
(2.7 GAS)

Ci58

(2.0GAs) 9 20
C258(DSL)

Q)

RRSS

EKQEO75T
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GROUND CIRCUIT INSPECTION  eenasores

1. RRSS short to ground inspection
1) IG KEY OFF, ENG OFF

2) 4WD ECM connector and RRSS connector : Disconnect.

3) Measure resistance between terminal 20 of 4WD ECM harness connector and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?

YES

Proceed next inspection procedure.

Repair ground to short circuit of RRSS circuit.

If problem is solved, go to the "Verification of Vehicle Repair".

D7
4WD

cs8 ECM
el
@ocas) 9 20
C258(DSL)
1 2
RRSS

COMPONENT INSPECTION  eoapesrr

1. IG KEY : OFF Engine : OFF

2. 4WD ECM connector and RRSS connector : Disconnect.

3. Measure resistance between terminal 1 & 2 of RRSS harness connector.

EKQEO073T

Specification : Approx. 1.1 = 0.05

[L|NOTE

The above value is just for reference. The data from vehicle may differ from it according as various vehicle condition.

This inspection is for checking open or short of RRSS.

Is resistance display near the specified value?
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TRANSAXLE TRANSMISSION

YES

Proceed next inspection procedure.

Replace the front left speed sensor.

If problem is solved, go to the "Verification of Vehicle Repair".

D7
4WD

ECM

20

c58
(2.7 GAS)

C158
(2.0GAS) 9
C258(DSL)

O

VISUAL/PHYSICAL INSPECTION  e24gs30

1. RRSS Air Gap Inspection
1) 1G KEY : OFF, Engine : OFF.
2) 4WD ECM connector and RRSS connector : Disconnect.

3) Measure air gap between wheel speed sensor and rotor.

EKQEO76T

Specification : Front Air-gap : 0.3~0.9mm (0.0118 ~ 0.0354 inch)

Is the air gap in the range of the specified value?

YES

Replace with normal TCCU temporarily and check if vehicle run normally.

If trouble is disappeared, replace TCCU.

If problem is solved, go to the "Verification of Vehicle Repair".

Adjust the air gap.

If problem is solved, go to the "Verification of Vehicle Repair".
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VERIFICATION OF VEHICLE REPAIR  esepaioo

1. IG KEY ON, ENG ON

2. 4WD ECM connector and RRSS connector : Connect.

3. Clear the DTC with a scan tool.

4. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

5. Check RRSS signal signal and verify the malfunction.
Does the scan tool display any DTC relevent to RRSS signal?

M=)

Go to the applicable troubleshooting procedure.

System OK.
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IDTC P1764 TCU CAN MI-COM MALFUNCTION

COMPONENT LOCATION  e1sopsap

EKQE640A

GENERAL DESCRIPTION  esscois

A communication line exists between the Engine Control Module(ECM) and the Transaxle Control Module(TCM). The
communication is through a Control Area Network(CAN). Without CAN communication, an independent pin and wiring
is needed to receive a sensor information from a ECM. The more information to be communicated, the more wirings is
required. In case of CAN communication type, all the information need to be communicated among control modules such
as ECM and TCM use CAN lines.

DTC DESCRIPTION  ecoezese

After clearing the DTC, check the malfunction of TCM and 4WD ECM, if the DTC sets again. This code may set if there
is no signal to 4WD ECM.

DTC DETECTING CONDITION  ersapasa

Item Detecting Condition & Fail Safe Possible Cause

e ECU-ITM Communication Line, or ECU

DTC Strategy ) )
side malfunction

e IG SW ON
e No actuator test . ECM. 4WD ECM ‘
Enable Conditions | ® NO holding | ’ d connec.orl
e No fail in input/output speed sensors 00Seness and poor termina
e Battery voltage = 10V to wire connect|on.- .
e Engine speed  Approx. 260 rpm * CAN HIGH/LOW circuit
open/short.
Threshold Value e Loss of Signal * ECM malfunction.
i — * 4WD ECM malfunction.
Diagnostic Time e 1 Sec.

e COMMUNICATION : STOP TCM transmitting
Fail safe e LOGIC : NO INTELLIGENT SHIFT, NO hydraulic
control learning, NO TORQUE RETARD




TRANSFER CASE ASSEMBLY

TR -91

SCHEMATIC DIAGRAM  &criorao

O C24-3
HIGH LOW | c224-3
TCM

[HARNESS CONNECTORS]

cs8
(2.7 GAS)
C158

(2.0 GAS)
C258(DSL)

I [LA] ] I [ ] [

* | % |9[8|7[6|5|4|3|*]| * 13|12(11]10|/9(8|7|6(5|4|3 |2 |1

22|21 * | * 181 716]* | x 13]12 26| 25|24|23|22|21|20|19(18[17| 16|15 |14
o o ) o
TCM C24-3 or C224-3 4WD ECM C58 or C158 or C258

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
C30-4 - - -
(2.7 GAS) Terminal Connection Function
ECM @0 GAS) NO.3
C230-1(DSL) NO.10 CAN (HIGH)
10 ? 9 NO.5
NO.4
. CAN (LOW
NO.9 NO.2 ( )
3 4

ECM C230-1 or C30-4

WAVEFORM INSPECTION  errsesss

1. 1G KEY ON, ENG ON

2. TCM or 4WD ECM connector : Connect.

3. Monitor signal waveform between terminal 3 & 4 of TCM harness connector and chassis ground.

EKQE629A

e MR 1.av a.ze~s [N

LLEmmmmEERES

i

m-.lE:I:h:l'l [curs| [memo| [mEco| [mEnu]

[CAUTION]The above value is just for reference. The actual value
may differ from it according to various engine condition.

P1726_1
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MONITOR SCANTOOL DATA  ezssrccs

When the DTCs related to CAN communication set, use the sensor data(TCM side) to check for the ECM & TCM'’s com-
munication conditon. Check the data such as the engine RPM and the throttle position sensor at idle in order to inspect
the signal between ECM and TCM.

TERMINAL & CONNECTOR INSPECTION  ecessi4s

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

=)

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

COMPONENT INSPECTION  eeereros

1. TCM component inspection
1) 1G KEY OFF, ENG OFF

2) Measure resistance between the terminal 3 and 4 with the specification below.

Specification: Without TCS, 4WD system
ECM connector and TCM connector: Connect - 60Q + 1Q
ECM connector: Disconnect and TCM connector: Connect - 120Q + 2Q
ECM connector: Connect and TCM connector: Disconnect - 120Q + 2Q

Specification: With TCS, 4WD system
ECM connector and TCM connector: Connect - 120Q + 2Q

Is resistance display near the specified value?

YES

Check if ECM-TCM communication line is short to ground.

Check if ECM-TCM communication line is open.
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OFF
C30-4
ECM (2.7 GAS)
C130-1

(2.0 GAS)
—O——0— 2301(0s1)

c24-3

3 ‘4 (2.7 GAS)
C224-3

Low | a2

EKQEO024T
2. ECM waveform inspection
1) 1G KEY OFF, ENG OFF
2) TCM connector: Disconnect.
3) Connect the terminal 3 and 4 of TCM connector to a scan tool.

4) 1G KEY ON
Is CAN Signal display near the specified value?

YES

Inspect TCM waveform.

ECM communication signal malfunction - replace ECM.
After checking 4WD ECM circuit, if any malfunctino is detected, replace 4WD ECM.

o

C30-4
(2.7 GAS)
C130-1

(2.0 GAS)
C230-1(DSL)

C24-3
HIGH LOW | 2.7 GAs)

TCM C224-3

(DSL)

EKQEOQ27T
3. TCM waveform inspection
1) 1G KEY OFF, ENG OFF

2) ECM connector: Disconnect.
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3) Connect the terminal 9 and 10 of ECM connector to a scan tool.

4) IG KEY ON
Is CAN Signal display near the specified value?

=S

TCM is in a normal condition.

TCM communication signal malfunction - replace TCM.
After checking 4WD ECM circuit, if any malfunctino is detected, replace 4WD ECM.

SIGNAL CIRCUIT INSPECTION  ee7ecenc
1. ECM-TCM communication line open inspection
1) 1G KEY OFF, ENG OFF

2) ECM connector and TCM connector: Disconnect.

3)

Measure resistance between terminals 10 of the ECM harness connector and 3 of the TCM harness connector.

Measure resistance between terminals 9 of the ECM harness connector and 4 of the TCM harness connector.

Specification : Approx. 0Q

Is resistance display near the specified value?

YES

Check if ECM-TCM communication line is short.
Repair open circuit of CAN Low comm. Line.

@OFF
C30-4
ECM (2.7 GAS)

C130-1

(2.0 GAS)
10 9 C230-1(DSL)
Femmm—————
N g g
3 4 C24-3
(2.7 GAS)
HIGH LOwW | c224-3

TCM ®sb

EKQE025T
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GROUND CIRCUIT INSPECTION  ecoizaro

1. ECM-TCM communication line short to ground inspection

1) IG KEY OFF, ENG OFF

2) TCM connector, ECM connector, 4WD ECM connector and TCS(or ESP) connector: Disconnect.
3) Measure resistance between terminal 4 of TCM harness connector and chassis ground.

4) Measure resistance between terminal 3 of TCM harness connector and chassis ground.

Specification : Approx. ©Q

Is resistance display near the specified value?
=S
Go to the "Component inspection”.

Repair ground to short circuit of CAN Low comm. Line.

If problem is solved, go to the "Verification of Vehicle Repair".

OFF
D] eon
30-4

C -
(2.7 GAS)
€130-1
10 9 (2.0 GAS)
€230-1(DSL)
3 4
- C24-3
HIGH LOW | 37 cas)
TCM C224-3

(DSL)

EKQE026T
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IDTC P1765 TORQUE REDUCTION ABNORMAL

COMPONENT LOCATION  eseapars

EKQE641A

GENERAL DESCRIPTION  esspaesc

Without TCS(Traction Control System), 4WD ECM recieves the signal directly from the wheel speed sensors. With TCS,
4WD ECM receives the signal through CAN communication line from TCS module which gets the wheel speed sensor
signal from the sensors.

DTC DESCRIPTION  esssioet

This DTC is about TCS module - ECM Communication Line and will set when there are no signals from the wheel speed
sensors to 4WD ECM.

DTC DETECTING CONDITION  eesrrcre

ltem Detecting Condition & Fail Safe Possible Cause

DTC Strategy TCS-ITM Communication Line, or ECU side malfunction | * ABS MODULE, 4WD

ECM connector looseness

Enable Conditions | e Message present 1.0 sec self clearing and poor terminal to wire
connection.

Threshold Value e No Signal « Wheel sensor comm line

Diagnostic Time e 1 Sec. circuit open/short.

* Wheel sensor malfunction.
e TCS MODULE malfunction.
« 4WD ECM malfunction.

Fail safe
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SCHEMATIC DIAGRAM

E75B3AFD

[CIRCUIT DIAGRAM]

TCS
1 10 E37
30-4 Cs58
(2.7 GAS) (2.7 GAS)
C130-1 C158
(2.0 GAS) (2.0 GAS)
10 9 [ c230-1(DsL) 5 4 | C258(DSL)

[HARNESS CONNECTORS]

[CONNECTION INFORMATION]

Terminal Connection Function
NO.10 ES7NO.11 CAN (HIGH)
NO.5
E37 NO.10
NO.9 CAN (LOW
NO.4 ( )

0019000600 13[12[11)10[ 9[8[ 7[6[5[4]3 ]2 |1
24 @@@@@@@®@@@®@@ 3 26|25|24|23(22|21{20(19(18|17|16|15|14
E37 C58 or C158 or C258 ECM C230-1 or C30-4
EKQEG630A
WAVEFORM INSPECTION  ezeseroa
u_srEen sve e S 18 nS ;R G 1.0v 8.zns [N (OCHD
HIM: 62.5 Mz CUR: G6.67 Hx MAH: 66.7 Hz :
AR 1 M il iy 5
tII ‘l. |'| '|| / { e !
|
IRIR / \ 1f VA P ™
v VU VAR I i ,
P RTINS o o
(200M| | cuRs | [R-27 | [HENU| | MELP | | B =oon| | cums| [nEno | |RECD| nEmu
EKQEG644A

TERMINAL & CONNECTOR INSPECTION

1.

EEDO05511

Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.
Has a problem been found?

YES
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Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

GROUND CIRCUIT INSPECTION  eascia

1. Short to ground inspection

1) IG KEY OFF, ENG OFF

2) 4WD ECM connector and TCS module: Disconnect.

3) Measure resistance between terminal 4 or 5 of 4WD ECM harness connector and chassis ground.

Specification : Approx. o Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair ground to short circuit.

If problem is solved, go to the "Verification of Vehicle Repair".

OFF
D
4WD (2.7 GAS)

C158
ECM (2.0 GAS)
C258(DSL)

TCS

SIGNAL CIRCUIT INSPECTION  eresraze

1. 1G KEY OFF, ENG OFF

2. 4WD ECM connector and TCS module: Disconnect.

EKQE084T

3. Measure resistance between terminal 5 of 4WD ECM harness connector and terminal 11 of TCS control module

harness connector.

4. Measure resistance between terminal 4 of 4AWD ECM harness connector and terminal 10 of TCS control module

harness connector.
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Specification : Approx. o Q

Is resistance display near the specified value?

YES

Replace with normal TCS control module temporarily and check if vehicle run normally.
If trouble is disappeared, replace TCS control module.
If problem is solved, go to the "Verification of Vehicle Repair".

Repair open circuit.
If problem is solved, go to the "Verification of Vehicle Repair".

OFF
@ ?2580 s)
4WD 7 GA
C158
O ol C258(DsL)
5 4

EKQEO85T

VERIFICATION OF VEHICLE REPAIR  ecssssct
1. 1G KEY ON, ENG ON

2. TCS module connector and 4WD ECM connector: Connect.

3. Clear the DTCs with a scan tool.

4. Start and drive vehicle in gear and maintain vehicle speed is approx. 10km/h or less(6mph or less).

5. Check TCS signals and verify the malfunction.
Does the scan tool display any DTC relevent to this signal?

=S

Go to the applicable troubleshooting procedure.

System OK.



TR -100

TRANSAXLE TRANSMISSION

AUTOMATIC TRANSAXLE
SYSTEM

DESCRIPTION  eosriecr

The automatic transmission is a combination of 3-element
2-phase 1-stage torque converter and double shaft elec-
trocally-controlled unit which provides 4 speeds forward
and 1 reverse. The entire unit is in line with the engine.

TORQUE CONVERTER AND SHAFT

The torque converter consists of a impeller(pump), tur-
bine and stator assembly in a single unit. The pump is
connected to the engine crankshaft and turns as the en-
gine turns. This drawing force is transmitted to the turbine
through the oil which is recycled to the by the stator.

The transmission has two parallel shafts ; the input shaft,
the output shaft. Both shafts are in line with the engine
crankshaft. The input shaft includes the overdrive clutch,
reverse clutch, underdrive clutch, way clutch, 2ND brake,
low brake, overdrive planetary carrier, output planetary
carrier and transfer drive gear. The output shaft includes
the transfer driven gear.
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Reverse clutch

Overdrive planetary gear set
Second brake

Low-reverse brake

Output plantary gear set
Oneway clutch

Oneway clutch inner race
Transfer drive gear
Underdrive clutch

. Toraue converter

. Input shaft

. Oil pump

. Converter housing

. Differential

. Transfer driven gear
. Output shaft

. Rear cover

. Overdrive clutch

15

12

13

14

EKADO008S
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CLUTCHES

The gear changing mechanism utilizes three multi-disc
clutches. The retainers of these clutches are fabricated
from high-precision sheet metal for lightness and ease
of production. Also, more responsive gearshifts at high
engine speeds are achieved by a pressure-balanced
piston mechanism that cancels out centrifugal hydraulic
pressure. This mechanism replaces the conventional ball
check valve.

UNDERDRIVE CLUTCH

The underdrive clutch operates in 1st, 2nd, and 3rd gears
and transmits driving force from the input shaft to the un-
derdrive sun gear(A).

The components comprising the under clutch are as illus-
trated on the below.

Hydraulic pressure acts in the piston pressure chamber(B)
(between the piston(c) and retainer) and thus pushes the
piston(C). In turn, the piston depresses the clutch discs
and thereby transmits driving force from the retainer(D) to
the hub(E) side.

il

KKQE052C

At high speed, fluid remaining in the piston pressure cham-
ber is subjected to centrifugal force and attempts to push
the piston.

However, fluid in the balance fluid chamber(A) (the space
between the piston and return spring retainer(B)) is also
subjected to centrifugal force.

Thus, the hydraulic pressure on one side of the piston can-
cels out the hydraulic pressure on the other side, and the
piston does not move.

TR

KKQE053C

REVERSE CLUTCH AND OVERDRIVE CLUTCH

The reverse clutch(C) operates when the reverse gear is
selected and transmits driving force from the input shaft to
the reverse sun gear.

The overdrive clutch(D) operates in 3rd and 4th gears and
transmits driving force from the input shaft to the overdrive
planetary carrier and low-reverse annulus gear.

KKQE054C
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BRAKES

The gear changing mechanism utilizes two multi-disc
brakes.

LOW-REVERSE BRAKE AND SECOND BRAKE

The low-reverse brake(A) operates in 1st and reverse
gears, when the vehicle is parked, and during manual
operation. It locks the low-reverse annulus gear and
overdrive planetary carrier to the case.

The second(C) brake(B) operates in 2nd and 4th gears
and locks the reverse sun gear(D) to the case.

The components comprising the low-reverse brake and
second brake are as illustrated on the below.

As shown, the discs and plates of the two brakes are ar-
ranged on either side of the rear cushion plate(E), which
is itself secured to the case(F) by a snap ring.

EKQEO055C
POWER TRAIN
P POSITION

Hydraulic pressure is applied to the LR brake and the RED
brake, so power is not transmitted from the input shaft to
the UD clutch or OD clutch, and the output shaft is locked
by the park brake pawl interlocking the park gear.

N POSITION

Hydraulic pressure is applied to the LR brake(A) and the
RED brake, so power is not transmitted from the input shaft
to the UD clutch or OD clutch.

‘"

ol

EKQEO001B

1ST GEAR POWER FLOW

Hydraulic pressure is applied to the UD clutch(B) the LR
brake(A) and the one way clutch(OWC), then the UD clutch
transmits driving force from the input shaft to the UD sun
gear, and the LR brake locks the LR annulus gear to the
case.The UD sun gear of the planetary gear drives the
output pinion gear, and the LR brake locks the annulus
gear, and the output pinion drives the output carriers, and
the output carrier drives the transfer drive gear, and the
transfer drive gear drives the transfer driven gear of the
output shaft, and power is transmitted to the differential
gear through the differential drive gear.

[ )

EKQE002B
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2ND GEAR POWER FLOW

Hydraulic pressure is applied to the UD clutch(A) the 2nd
brake(B) and the one way clutch(OWC), then the UD clutch
transmits driving force from the input shaft to the UD sun
gear, and the 2nd brake locks the reverse sun gear to the
case.The UD sun gear of the planetary gear drives the
output pinion gear and the LR annulus gear, and the LR
annulus gear drives the OD planetary carriers, and OD
planetary carriers drivers OD pinion gear, and the OD pin-
ion gear drives the output carriers, and the output carrier
drives the transfer drive gear, and the transfer drive gear
drives the transfer driven gear of the output shaft, and
power is transmitted to the differential gear through the dif-
ferential drive gear.

EKQE003B

3RD GEAR POWER FLOW

Hydraulic pressure is applied to the UD clutch(A) and the
OD clutch(B), then the UD clutch transmits driving force
from the input shaft to the UD sun gear, and the OD clutch
transmits driving force from the input shaft to the over-
drive planetary carrier and low-reverse annulus gear.The
UD sun gear of the planetary gear drives the output pinion
gear and the LR annulus gear, and the LR annulus gear
drives the OD pinion gear through the OD planetary car-
rier, and the OD pinion gear drives the reverse sun gear
and the output carrier.The OD clutch drives the OD car-
rier, and the OD carrier drives the OD pinion gear, and the
OD pinion gear drives the reverse sun gear and the out-
put carrier, and the output carrier drives the transfer drive
gear, and the transfer drive gear drives the transfer driven
gear of the output shaft, and power is transmitted to the
differential gear through the differential drive gear.

EKQE004B

4TH GEAR POWER FLOW

Hydraulic pressure is applied to the OD clutch(A) and the
2nd brake(B), then the OD clutch transmits driving force
from the input shaft to the OD planetary carrier and LR an-
nulus gear, and the 2nd brake locks the reverse sun gear
to the case.The OD clutch drives the OD carrier, and the
OD carrier drives the OD pinion gear and the LR annu-
lus gear, and the OD pinion gear drives the output carrier,
and the output carrier drives the transfer drive gear, and
the transfer drive gear drives the transfer driven gear of
the output shaft, and power is transmitted to the differen-
tial gear through the differential drive gear.

EKQEO005B
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REV GEAR POWER FLOW

Hydraulic pressure is applied to the reverse clutch(A) and
the LR brake(B), then the reverse clutch transmits driving
force from the input shaft to the reverse sun gear, and the
LR brake locks the LR annulus gear and OD planetary car-
rier to the case.The reverse clutch drives the reverse sun
gear, and the reverse sun gear drives the output carrier
through the OD pinion gear, and the output carrier drives
the transfer drive gear, and the transfer drive gear drives
the transfer driven gear of the output shaft, and power is
transmitted to the differential gear through the differential
drive gear.

EKQEO006B
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ELECTRONIC CONTROL

The electronic control system consists if the transmission
control module (TCM), sensors and solenoid valves. Shift-
ing is electronically controlled for comfortable drivine un-
der all conditions.

The TCM is located below the dashboard. However, in the
3-engine vegicles, there is not TCM but PCM.

Output shaft speed sensor

Vehicle speed sensor
Input shaft speed sensor

Solenoid valve connector

EKQE056C
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CLUTCH TO CLUTCH SHIFT CONTROL
e]
As can be seen in the solenoid valve layout below,there ?g
are major differences between the previous A/T and New o
AIT. é Clutch to clutch
= | SHIFT control colntrol
|
g Disengaging clutch
W, i Eae . 7]
R P, e AA42, FSAT 4 Engaging clutch)
e |G| [0 |G| | g |51 [E2] |4 | 2
= 5 B B [ [ ¥ “ ©
- IR : S
'-:.E‘ .|I'|....--r Bl ﬂ ma m f -
. o ? i Time
— “nl Purm
Ch Fump EKQEO00B3
: R S L T A
ety | e it SKIP SHIFT CONTROL
Skip Shift is made possible in the nes A/T.
4-2,3-> 1 (4AM)
EKQE00B1 552 55 3, 3> 1 (5AM)
) ) Reduction in shifting time (approx 0.6 second).
In previous A/T, there were only two solenoid valves to en- 5 o of Accelerat
. . . epression or Accelerator
able shlft andone so!e_nmd valve to gontrol hydrau!lc pres- - NEW AT | 2nd
sure which resulted ininaccurate shift and rough ride. 8 3rd |
» 4th *\ Previous A/T
. . ]
In the new A/T which is adopted for the EF and XG-Car, £ 1'4562503%3 - Obser
there aresolenoid valves for each clutch & brake which en- i :
able control of both thedisengaging and engaging clutch Time
simultaneously for independentcontrol. This system pro- EKoE0088

vides a much smoother shift and comfortableride as well
as preventing Engine run-up or clutch interlock. In addi-
tionto advanced shift feeling, the 1st gear is selected at
the creep state foreliminating the shift shock during 2nd
gear — 1st gear.

LT~

Clutch to Iclutch SHIET contorl |

Turbine speed

— contro

Disengaging clutch

- Engaging clutch
¥

Time

Hydraulic Pressure

EKQEO00B2

FEEDBACK SHIFT CONTROL

The turbine speed is monitored and controlled during shift-
ing tosatisfy target turbine speed which is accomplished
by feedbackcontrol of solenoid valve duty value. There-
fore the compensation oftorque for the outworn engine or
AT is possible. This has resultedin the ability to control
the change in torque during shifting andproduce smooth
shift and better shift feeling. Feedback shift controlis also
applicable in N-D and N> R.

UP SHIFT

Actual turbine speed

7

Target turbine speed

Time
DOWN SHIFT

Target turbine speed

N

Actual turbine speed

Time

EKQEO009B
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HYDRAULIC CONTROL
VALVE BODY

To prevent damage to transaxlecomponents make sure
that themanual control lever and the park /neutral switch
have been removedbefore attempting to remove thevalve
body.

Be careful not to lose two steelballs on the valve body
whenremoving and installing the valvebody.

The valve body mounting bolts have different lengths.
Note the locationsof the bolts to aid in assembly.

OPERATION OF EACH VALVE

Torque converter pressure control valve : The function
of this valve is to maintain a constant pressurewithin the
torque converter.

Damper clutch control valve : Its function is to control the
hydraulic pressure that acts on theDamper Clutch.
Manual valve :The position of the manual valve is deter-
mined by the selectorlever and applies or cuts line pres-
sure to different valves.

Pressure control valve & Solenoid valve : The pressure
control valve prevents a rapid decrease in hydraulicpres-
sure when the clutch becomes disengaged. It also re-
ducesthe sharp increase in input shaft speed during clutch
to clutchcontrol.

Switch valve : When the OD clutch is applied, the hy-
draulic pressure is appliedto the regulator valve via the
switch valve. Hence, the linepressure is reduced at 3rd
and 4th gear.

Fail Safe Valve-A : During fail safe mode, this valve re-
leases the pressure in the LRBrake.

Fail Safe Valve-B : During fail safe mode, this valve cuts the
pressure from the 2ndpressure control valve to 2nd brake.
Fail Safe Valve-C : 5A/T-F5A51 onlyDuring fail safe mode,
this valve cuts the pressure from switchvalve to direct
clutch.

DAMPER CLUTCH CONTROL

The Lock-up clutch is designed in a torque converter for
the fuel economy.The lock-up clutch works in low speed
range as minor slip.And it operates in high speed range
as Full lock-up. Low fuel consumption andsilence can
be obtained with combination of Partial lock-up and Full
lock-up control.The damper clutch is operated in 3rd and
4th gear in 4-speed ATA, 4th and 5th gearin 5ATA.In ad-
dition, Lock-up control is adapted in order to improve the
fuel economy, whenreducing vehicle speed too.

DAMPER CLUTCH OPERATING RANGE

As all the conditions below are satisfied, it locked up. The
cross point of throttleopening and turbine rpm is within
shadowed area.

- Drange (more than 2° nd speed), but damper clutch
operating in 2° nd speed, theATF temperature must
be higher than 125

- The TCM does not controlunderN - DorN - R.

- Oil temperature is above 50 under full lock-up.

- Oil temperature is above 70 under minor slip.

- The system is not under Fail - Safe (3’ rd gear hold)
condition.

Throttle
Opening
(%) —

80 |~

60 Full lock-up range
Minor slip
40 —range\

20 -

000 2000 3000 4000 5000 6000
Reduction speed Lock-up range

[Engine rpm]

EKQE010B

Uphill (above 5%) longer than 1.5sec. : Reducing
speed Lock-upDuring this control, the vehicle is
running uphill (less than 2.5%) for 1sec., thepartial
lock-up control is functioned again.
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HYDRAULIC FLOW

P AND N POSITION

The TCM controls the solenoid valves. The conditions of
the solenoid valve and positions of the solenoid valve are
as follows :

The LR solenoid valve is turned off, and the LR pres-
sure solenoid valve is moved to the left side.
The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.
he UD solenoid valve is turned on, and the UD pres-
sure solenoid valve remains in the right side.
The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

The line pressure is supplied to the regulator valve
and the fail-safe valve A.

The line pressure is supplied to the each element (fail-
safe valve B, switch valve, DCCV, LR solenoid valve,
LR pressure control valve).

The fail-safe valve B moves to the left side by the line
pressure through manual valve.

The switch valve moves to the left side by the line
pressure.

The line pressure is supplied to the DCCV, and DCCV
moves to the right side.

The line pressure is supplied to the LR pressure con-
trol valve and the LR solenoid valve, and TCM turns
off the LR solenoid valve, so the line pressure is sup-
plied to the LR brake through the switch valve and the
fail-safe valve A.

The regulator valve moves to the left side by the line
pressure through the manual valve, and the line pres-
sure is supplied to the torque converter pressure con-
trol valve and the oil pump.
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D POSITION : 1ST GEAR

The TCM controls the solenoid valves. The conditions of
the solenoid valve and positions of the solenoid valve are
as follows :

The LR solenoid valve is turned off, and the LR pres-
sure solenoid valve is moved to the left side.
The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.
The UD solenoid valve is turned off, and the UD pres-
sure solenoid valve is moved to the left side.
The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

The line pressure is supplied to the regulator valve
and the fail-safe valve A.

The line pressure is supplied to the each element
(fail-safe valve B, switch valve, damper clutch control
valve, LR solenoid valve, LR pressure control valve).
he line pressure through the manual valve is supplied
to the each element (DCCYV, 2nd solenoid valve, 2nd
pressure control valve, OD solenoid valve, OD pres-
sure control valve, UD solenoid valve, UD pressure
control valve).

The fail-safe valve B moves to the left side by the line
pressure.

The switch valve moves to the left side by the line
pressure.

The line pressure is supplied to the DCCV, and TCM
turns off the DCCSV, so the DCCV remains in the right
side

The line pressure is supplied to the LR pressure con-
trol valve and the LR solenoid valve, and TCM turns
off the LR solenoid valve, so the line pressure is sup-
plied to the LR brake through the switch valve and the
fail-safe valve A.

The line pressure is supplied to the UD pressure con-
trol valve and the UD solenoid valve, and TCM turns
off the UD solenoid valve, so the line pressure is sup-
plied to the UD clutch and the fail-safe valve B.

The regulator valve moves to the left side by the line
pressure through the manual valve, and the line pres-
sure is supplied to the torque converter pressure con-
trol valve and the oil pump.
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D POSITION : 2ND GEAR

The TCM controls the solenoid valves. The conditions of
the solenoid valve and positions of the solenoid valve are
as follows :

The LR solenoid valve is turned on, and the LR pres-
sure solenoid valve remains in the right side.
The 2nd solenoid valve is turned off, and the 2nd pres-
sure solenoid valve is moved to the left side.
The UD solenoid valve is turned off, and the UD pres-
sure solenoid valve is moved to the left side.
The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

The line pressure is supplied to the regulator valve
and the fail-safe valve A.

The line pressure is supplied to the each element
(fail-safe valve B, switch valve, damper clutch control
valve, LR solenoid valve, LR pressure control valve).
The line pressure through the manual valve is sup-
plied to the each element (DCCV, 2nd solenoid valve,
2nd pressure control valve, OD solenoid valve, OD
pressure control valve, UD solenoid valve, UD pres-
sure control valve).

The fail-safe valve B moves to the right side by the line
pressure through 2nd pressure control valve and the
line pressure through the UD pressure control valve.
The pressure through the manual valve is supplied to
the fail-safe valve A, and the fail-safe valve A moves
to the left side

The switch valve moves to the left side by the line
pressure.

The line pressure is supplied to the DCCV and the
DCCSYV, and TCM turns off the DCCSV, so the DCCV
remains in the right side

The line pressure is supplied to the 2nd pressure con-
trol valve and the 2nd solenoid valve, and TCM turns
off the 2nd solenoid valve, so the line pressure is sup-
plied to the 2nd brake and the fail-safe valve A through
the fail-safe valve B.

The line pressure is supplied to the UD pressure con-
trol valve and the UD solenoid valve, and TCM turns
off the UD solenoid valve, so the line pressure is sup-
plied to the UD clutch and the fail-safe valve B.

The regulator valve moves to the left side by the line
pressure through the manual valve, and the line pres-
sure is supplied to the torque converter pressure con-
trol valve and the oil pump.
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D POSITION : 3RD GEAR

The TCM controls the solenoid valves. The conditions of
the solenoid valve and positions of the solenoid valve are
as follows :

The LR solenoid valve is turned on, and the LR pres-
sure solenoid valve remains in the right side.
he 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.
The UD solenoid valve is turned off, and the UD pres-
sure solenoid valve is moved to the left side.
The OD solenoid valve is turned off, and the OD pres-
sure solenoid valve is moved to the left side.

The line pressure is supplied to the regulator valve
and the fail-safe valve A.

The line pressure is supplied to the each element (fail-
safe valve B, switch valve, DCCV, LR solenoid valve,
LR pressure control valve).

The line pressure through the manual valve is sup-
plied to the each element (DCCSV, 2nd solenoid
valve, 2nd pressure control valve, OD solenoid valve,
OD pressure control valve, UD solenoid valve, UD
pressure control valve).

The fail-safe valve B moves to the right side by the
line pressure through the UD pressure control valve
and the line pressure through the OD pressure control
valve.

The pressure is supplied to the fail-safe valve A
through the OD pressure control valve, but the
fail-safe valve A does not move to the right side

The line pressure is supplied to the DCCV and the
DCCSV, and TCM turns on the DCCSV, and the
DCCV moves to the left side, and the damper clutch
is operated.

The line pressure is supplied to the UD pressure con-
trol valve and the UD solenoid valve, and TCM turns
off the UD solenoid valve, so the line pressure is sup-
plied to the UD clutch and the fail-safe valve B.

The line pressure is supplied to the OD pressure con-
trol valve and the OD solenoid valve, and TCM turns
off the OD solenoid valve, so the line pressure is sup-
plied to the OD clutch and the fail-safe valve A/B and
the switch valve.

The switch valve moves to the right side by the line
pressure through the OD pressure control valve.

The regulator valve moves to the left side by the
pressure through the manual valve and the pressure
through the switch valve, and the line pressure is
more supplied to the oil pump.
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D POSITION : 4TH GEAR

The TCM controls the solenoid valves. The conditions of
the solenoid valve and positions of the solenoid valve are
as follows :

The LR solenoid valve is turned on, and the LR pres-
sure solenoid valve remains in the right side.
The 2nd solenoid valve is turned off, and the 2nd pres-
sure solenoid valve is moved to the left side.
The UD solenoid valve is turned on, and the UD pres-
sure solenoid valve remains in the right side.
The OD solenoid valve is turned off, and the OD pres-
sure solenoid valve is moved to the left side.

The line pressure through the manual valve is sup-
plied to the regulator valve and the fail-safe valve A.
The line pressure is supplied to the each element (fail-
safe valve B, switch valve, DCCV, LR solenoid valve,
LR pressure control valve).

The line pressure through the manual valve is sup-
plied to the each element (DCCSV, 2nd solenoid
valve, 2nd pressure control valve, OD solenoid valve,
OD pressure control valve, UD solenoid valve, UD
pressure control valve).

The fail-safe valve B moves to the right side by the
line pressure through the 2nd pressure control valve
and the line pressure through the OD pressure control
valve.

The line pressure through the OD pressure control
valve is supplied to the fail-safe valve A, and the fail-
safe valve A moves to the right side by the line pres-
sure through the fail-safe valve B and the line pressure
through the OD pressure control valve.

The line pressure is supplied to the DCCV and the
DCCSV, and TCM turns on the DCCSV, so DCCV
moves to the right side, and the damper clutch is op-
erated.

The line pressure is supplied to the OD pressure con-
trol valve and the OD solenoid valve, and TCM turns
off the OD solenoid valve, so the line pressure is sup-
plied to the OD clutch and the fail-safe valve A/B and
the switch valve.

The line pressure is supplied to the 2nd pressure
control valve and the 2nd solenoid valve, and TCM
turns off the 2nd solenoid valve, so the line pressure
through the 2nd pressure control valve is supplied to
the 2nd brake through the fail-safe valve B.

The regulator valve moves to the left side by the line
pressure through the manual valve and the line pres-
sure through the switch valve, and the line pressure
is more supplied to the oil pump.
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REVERSE POSITION

The TCM controls the solenoid valves. The conditions of
the solenoid valve and positions of the solenoid valve are
as follows :

The LR solenoid valve is turned off, and the LR pres-
sure solenoid valve is moved to the left side.
The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.
The UD solenoid valve is turned on, and the UD pres-
sure solenoid valve remains in the right side.
The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

The line pressure through the manual valve is sup-
plied to the reverse clutch and the fail-safe valve B.
The line pressure is supplied to the each element (fail-
safe valve B, switch valve, DCCV, LR solenoid valve,
LR pressure control valve).

The fail-safe valve B moves to the left side by the line
pressure.

The switch valve moves to left side by the line pres-
sure, and the line pressure through the LR pressure
control valve is supplied to the LR brake through the
fail-safe valve A.

The line pressure is supplied to the DCCV, so the
DCCV remains in the right side.

The fail-safe valve A moves to the right side by the line
pressure through the switch valve.

The line pressure is supplied to the LR pressure con-
trol valve and the LR solenoid valve, and TCM turns
off the LR solenoid valve, and the line pressure is sup-
plied to the LR brake through the LR pressure control
valve and the switch valve and the fail-safe valve A.
The regulator valve moves to the right side by the no
line pressure through the manual valve, and the line
pressure is higher than other range.
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SERVICE ADJUSTMENT
PROCEDURE  ess2asss

1.

Drive the vehicle until the fluid reaches normal oper-
ating temperature [70~80°C].

Place the vehicle on a level surface.

Move the selector lever through all gear position. This
will fill the torque converter and the hudraulic system
with fluid and move the selector lever to the "N" (Neu-
tral) position.

Before removing the oil level gauge, wipe all contam-
inants from around the oil level gauge. Then take out
the oil level gague and check the condition of the fluid.

(L] NOTE

If the fluid smells as if it is burning, it means that the
fluid has been contaminated by fine particles from the
bushes and friction materials, a transaxle overhaul
may be necessary.

Check that the fluid level is at the HOT mark on the
oil level gauge. |If the fluid level is low, automatic
transaxle fluid until the level reaches the "HOT" mark.

Atuto transaxle fluid:
DIAMOND ATF SP-lll, SK ATF SP-IlI

[L|NOTE

Low fluid level can cause a variety of a abnormal con-
ditions because it allows the pump to take in air along
with fluid. Air trapped in the hydraulic system forms
bubbles, which are compressable. Therefore, pres-
sures will be erratic, causing delayed shifting ,slipping
clutches and brakes, etc. Improper filling can also
raise fluid level too high. When the transzxle has too
much fluid, gears churn up foam and acuse the same
conditions which occur with low fluid level, resulting in
accelerated deterioration of autolmatic transaxle fluid.
Ineither case, air bubbles can cause overheating, and
fluid oxidation, which can interfere with normal valve,
clutch, and brake operation. Foaming can also result
in fluid escaping from the transzxle vent shere it may
be mistaken for a leak.

6. Insert the oil level gauge(A) securely.

KKQE101C

[LJ|NoTE

When new, automatic transmission fluid should be
red. The red dye is added so the assembly plant can
identify it as transmission fluid and distinguish it from
engine oil or antifreeze. The red dve, which is not an
indicator of fluid quality, is not permanent. As the ve-
hicle is driven the transmission fluid will begin to look
darker. The color may eventually appear light brown.

AUTOMATIC TRANSAXLE FLUID

If you have a fluid changer, use this changer to replace
the fluid. If you do not, replace it using by the following
procedure.

1. Disconnect the hose, which connects the transmis-
sion and the oil cooler which is within the radiator only
in 2.0L engine(2.7L-the oil cooler is sperated).

2. Start the engine and let the fluid drain out.

Running conditions : "N" range with engine idling.

/1 CAUTION

The engine should be stooped within one minute
after it is started. If the fluid has all drained out
before then, the engine should be stopped at that
point.

3. Romove the drain plug from the bottom of the trans-
mission case to drain the fluid.

4. Install the drain plug via the fasket, and tighten it the
specified torque.

Tightening torque :
29 ~ 34Nm (290 ~ 340 kgf-cm, 21.4 ~ 25.1 Ib-ft)
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TRANSAXLE TRANSMISSION

5.

10.

11.

12.

Pour the new fluid in through the oil filler tube.

/1 CAUTION

Stop pouring if the full volume of fluid cannot be
poured in.

Repeat the procedure in step (2).

(LI noTE

Check the old fluid for contamination. If it has been
contamination. If it has been contaminated, repeat
the steps (5) and (6).

Pour the new fluid in through the oil filler tube.

Reconnect the hose, which was disconnected in step
(1) above, and firmly replace the oil level gauge.(In
case of this "replace”, this means after wiping off any
dirt around the oil level gauge, insert it into the filler
tube.)

Start the engine and run it at idle for 1~2 minutes.

Move the select lever through all positions, and then
move it to the "N" position.

Drive the vehile until the fluid temperature rises to the
normal temperature (70~80°C), and then check the
fluid level again. The fluid level must be at the HOT
mark.

Firmly insert the oil level gauge(A) into the oil filler
tube.

KKQE100C

> —>

KKQE101C

OIL TEMPERATURE SENSOR

REPLACEMENT

1. Remove the automatic transaxle assembly.

2. Remove the valve body cover(refer to the overhaul
manual).

3. Dissconnect the oil temperature sensor connector.

4. Remove the oil temperature sensor(B), lossening the

5.

mounting bolt(A).

KKQEO002A

Replace the sensor with the new one and reassemble
the rest parts.
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INSPECTION

1.

Remove the oil temperature sensor(A).

KKQE102C

2. Measure the resistance between the terminal 1 and 2
of the sensor connector.
Temp.(°C) Resistance(KQ)
0 16.7 ~ 20.5
100 0.57 ~ 0.69

3.

Il

L
w\‘

§

EKKDO43A

If the value is out of the specfication, replace the oll
temperature sensor.

TROUBLESHOOTING

E7DD4AD4

CHECK FOR DTCS WITH A SCAN TOOL

1.

When there is an abnormality in driving, follow the
instruction below.

Connect the data link connector(DLC) to a scan
tool(refer to the scan tool manual for details).

Turn or the ignition switch, power or the scan tool and
choose '01.HYUNDAI VEHICLE DIAGNOSIS’ on the
'INITIAL SCREEN'.

Select the vehicle model and system.
When the fault is detected, the relevant DTC will set.

If there is a fuel and emissions DTCs, first check the
fuel and emission system as indicated by the DTC

Clear the DTC and data in the CLEAR MENU.

Drive the vehicle for seveual minites under the same
conditions as those indicated by the data, and then
recheck for a DTC.

If the A/T DTC returns, go to the DTC troubleshooting
index. If the DTC does not return, there was an inter-
mittent problem within the circuit. Make surt all pins
and terminals in the circuit art tight.
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INSPECTION CHART FOR THROUBLE SYMPTOMS

Trouble symptom

Probable cause

Communication with HI-SCAN is not possible
If communication with the HI-SCAN is not possible, the cause is
probably a defective diagnosis line or the TCM is not functioning.

Malfunction diagnosis line
Malfunction of connector
Malfunction of the TCM

Driving impossible

Starting impossible

Starting is not possible when the selector
lever is in P or N range. In such cases,
the cause is probably a defective engine
system, torque converter or oil pump.

Malfunction of the engine system
Malfunction of the torque converter
Malfunction of the oil pump

Does not move forward

If the vehicle does not move forward
when the selector lever is shifted from
N to D, 3, 2 or L range while the engine
is idling, the cause is probably abnormal
line pressure or a malfunction of the
underdrive clutch or valve body.

Abnormal line pressure
Malfunction of the underdrive
solenoid valve

Malfunction of the underdrive clutch
Malfunction of the valve body

Does not reverse

If the vehicle does not reverse when the
selector lever is shifted from N to R range
while the engine is idling, the cause is
probably abnormal pressure in the reverse
clutch or low and reverse brake or a
malfunction of the reverse clutch, low and
reverse brake or valve body.

Abnormal reverse clutch pressure
Abnormal low and reverse brake pressure
Malfunction of the low and reverse
brake solenoid valve

Malfunction of the reverse clutch
Malfunction of the low and reverse brake
Malfunction of the valve body

Does not move (forward or reverse)

If the vehicle does not move forward or
reverse when the selector lever is shifted
to any position while the engine is idling,
the cause is probably abnormal line
pressure or a malfunction of the power
train, oil pump or valve body.

Abnormal line pressure
Malfunction of power train
Malfunction of the oil pump
Malfunction of the valve body

Malfunction when
starting

Engine stalling when shifting

If the engine stalls when the selector lever
is shifted from N to D or R range while the
engine is idling, the cause is probably a
malfunction of the engine system, damper
clutch solenoid valve, valve body or torque
converter (damper clutch malfunction).

Malfunction of the engine system
Malfunction of the damper clutch
control solenoid valve

Malfunction of the valve body
Malfunction of the torque converter
(Malfunction of the damper clutch)

Shocks when changing from N to

D and large time lag

If abnormal shocks or a time lag of 2
seconds or more occur when the selector
lever is shifted from N to D range while
the engine is idling, the cause is probably
abnormal underdrive clutch pressure or a
malfunction of the underdrive clutch, valve
body or idle position switch.

Abnormal underdrive clutch pressure
Abnormal low and reverse brake pressure
Malfunction of the underdrive

solenoid valve

Malfunction of the valve body
Malfunction of the idle position switch
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Trouble symptom

Probable cause

Malfunction when
starting

Shocks when changing from N to

R and large time lag

If abnormal shocks or a time lag of 2 seconds
or more occur when the selector lever is
shifted from N to R range while the engine

is idling, the cause is probably abnormal
reverse clutch pressure or low and reverse
brake pressure, or a malfunction of the
reverse clutch, low and reverse brake, valve
body or idle position switch.

Abnormal reverse clutch pressure
Abnormal low and reverse brake pressure
Malfunction of the low and reverse
solenoid valve

Malfunction of the reverse clutch
Malfunction of the low and reverse brake
Malfunction of the valve body
Malfunction of the idle position switch

Shocks when changing from N to D,

N to R and large time lag

If abnormal shocks or a time lag of 2 seconds
or more occur when the selector lever is
shifted from N to D range and from N to R
range while the engine is idling, the cause

is probably abnormal line pressure or a
malfunction of the oil pump or valve body.

Abnormal line pressure
Malfunction of the oil pump
Malfunction of the valve body

Malfunction when
shifting

Shocks and running up

If shocks occur when driving due to up shifting
or down shifting and the transmission speed
becomes higher than the engine speed, the
cause is probably abnormal line pressure or
a malfunction of a solenoid valve, oil pump,
valve body or of a brake or clutch.

Abnormal line pressure

Malfunction of each solenoid valve
Malfunction of the oil pump

Malfunction of the valve body
Malfunction of each brake or each clutch

Displaced shifting
points

All points

If all shift points are displaced while
driving, the cause is probably a malfunction
of the output shaft speed sensor, TPS

or of a solenoid valve.

Malfunction of the output shaft

speed sensor

Malfunction of the throttle position sensor
Malfunction of each solenoid valve
Abnormal line pressure

Malfunction of the valve body
Malfunction of the TCM

Some points

If some of the shift points are displaced while
driving, the cause is probably a malfunction
of the valve body, or it is related to control
and is not an abnormality.

Malfunction of the valve body

Does not shift

No diagnosis codes

If shifting does not occur while driving

and no diagnosis codes are output, the
cause is probably a malfunction of the

transaxle range switch, or TCM

Malfunction of the transaxle range
Malfunction of the TCM

Malfunction while
driving

Poor a acceleration

If acceleration is poor even if down
shifting occurs while driving, the cause
is probably a malfunction of the engine
system or of a brake or clutch.

Malfunction of the engine system
Malfunction of the brake of clutch
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Trouble symptom

Probable cause

Malfunction while Vibration

driving If vibration occurs when driving at constant
speed or when accelerating and deceleration
in top range, the cause is probably abnormal
damper clutch pressure or a malfunction of
the engine system, damper clutch control
solenoid valve, torque converter or valve body.

Abnormal damper clutch pressure
Malfunction of the engine system
Malfunction of the damper clutch
control solenoid valve

Malfunction of the torque converter
Malfunction of the valve body

Transaxle range switch system
The cause is probably a malfunction of the inhibitor switch
circuit, ignition switch circuit or a defective TCM.

Malfunction of the transaxle range switch
Malfunction of the ignition switch
Malfunction of connector

Malfunction of the TCM

Idle position switch system
The cause is probably a defective idle position switch
circuit, or a defective TCM.

Malfunction of the triple pressure switch
Malfunction of connector
Malfunction of the TCM

Triple pressure switch system
The cause is probably a defective dual pressure switch
circuit or a defective TCM.

Malfunction of the triple pressure switch
Malfunction of connector

Malfunction of A/C system

Malfunction of the TCM

Vehicle speed sensor system
The cause is probably a defective vehicle speed sensor
circuit or a defective TCM.

Malfunction of the vehicle speed sensor
Malfunction of connector
Malfunction of the TCM
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DTC TROBLESHOOTING INDEX

TCM DTCS

DTC No. DESCRIPTION MIL * SEE PAGE

0703 BRAKE SWITCH CIRCUIT OFF TR-140
0707 TRANS.RANGE SNSR-LOW OFF TR-145
0708 TRANS.RANGE SNSR-HIGH OFF TR-151
0712 FLUID TEMP.SNSR CIRCUIT-LOW OFF TR-153
0713 FLUID TEMP.SNSR CIRCUIT-HIGH OFF TR-159
0715 INPUT SPEED SNSR CIRCUIT OFF TR-161
0720 OUTPUT SPEED SNSR CIRCUIT OFF TR-168
0731 GEAR 1 INCORRECT RATIO OFF TR-175
0732 GEAR 2 INCORRECT RATIO OFF TR-180
0733 GEAR 3 INCORRECT RATIO OFF TR-184
0734 GEAR 4 INCORRECT RATIO OFF TR-188
0736 REVERSE INCORRECT RATIO OFF TR-190
0741 Torque Converter Clutch Circuit STOCK OFF OFF TR-194
0742 Torque Converter Clutch Circuit STOCK ON OFF TR-197
e, S Qe o
0750 LR Solenoid - Open or ground short(SCSV "A" CIRCUIT MAL.) OFF TR-206
0755 UD Solenoid - Open or ground short(SCSV "B" CIRCUIT MAL.) OFF TR-212
0760 2ND Solenoid - Open or ground short(SCSV "C" CIRCUIT MAL.) OFF TR-217
0765 OD Solenoid - Open or ground short(SCSV "D" CIRCUIT MAL.) OFF TR-222
0885 A/T RELAY CIRCUIT MAL OFF TR-227
1500 VEHICLE SPEED SNSR CIRCUIT OFF TR-234
1603 CAN COMMUNICATION BUS OFF OFF TR-238
1604 NO ID From ECU OFF TR-241
1764 CAN MI-COM OR CIRCUIT MAL. OFF TR-242

*. Malfunction Indication Lamp(MIL) will not be turned ON
or blinked by only TCM DTCs. If MIL is on or blinking,
check the fuel or emission system.
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TCM PIN DESCRIPITION

13

12 |11|10({9|8|7|6|5(|4] 3|2 |1

26

25(24(23[22(21(20(19 (18 (17| 16 | 15| 14

x|l %1987 |6|5]|4|3|%x]| % 8| 7|6|5|4|3]2
O L O
C24-3(2.7L) C24-2(2.7L)

C224-3(Diesel)

C224-2(Diesel)

C24-1(2.7L)
C224-1(Diesel)

KKQE023Z

Terminal NO. Wire Color PIN Description
1 G SOLENOID VALVE(UD)
2 P POWER 1(SOLENOID VALVE)
3 P POWER 2(SOLENOID VALVE
4 - -
5 - -
6 - -
7 - -
8 - AUTO CRUISE
9 - -
10 - -
11 0 POWER(IG.1)
12 B EARTH FOR POWER
13 B EARTH FOR POWER

C130-2

14 Br SOLENOID VALVE(OD)
15 R/W SOLENOID VALVE(DCC)
16 W SOLENOID VALVE(2ND)
17 - -
18 - -
19 P POWER FOR FLASH ROM
20 - -
21 G/O SHIFT POSITION SIGNAL
22 - -
23 - -
24 @] POWER(IG.1)
25 B EARTH FOR POWER
26 B EARTH FOR POWER
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Terminal NO. Wire Color PIN Description
1 w SENSOR-INPUT SPEED
2 w SENSOR-OUTPUT SPEED
3 - -
4 - -
5 - -
6 - -
7 - -
C24-2 8 R/O POWER FOR S-RAM
C224-2 9 ] ]
10 - -
11 - -
12 - -
13 Br EARTH FOR SENSOR
14 Gr OIL TEMPERATURE SENSOR
15 - -
16 - -
1 - -
2 - -
3 o) CAN-"HIGH’
4 G CAN-LOW’
5 L INHIBITOR SW.(P)
6 P INHIBITOR SW.(N)
7 Y SPT SELECT SW.
8 w/B SPT DOWN SW.
9 w/B STOP LAMP SW.
10 - -
C24-3 11 - -
C244-3 12 P SOLENOID VALVE(LR/DIR)
13 G/B K-LINE
14 - -
15 - -
16 Br INHIBITOR SW.(R)
17 Y INHIBITOR SW.(D)
18 R/B SPT UP SW.
19 - -
20 - -
21 AIT CONTROL RELAY
22 EARTH FOR SIGNAL
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i —

o\

40|39 | 38 [32[31]30]2928]27] 26|25
23|22 21[20[10[18[17
15(14|13|12(11{10]| 9
7l6]5]4]3| 2|1

 —

L [T —

C130-2(2.0L)

EKQE101T

Terminal NO. Wire Color PIN Description

1 - -
2 - -
3 - -
4 - -
5 w/B Sports down switch
6 P Inhibiter switch(N)
7 - -
8 - -
9 - -
10 - -
11 w Auto cruise
12 - -
13 R/B Sports up switch
14 Br Inhibiter switch(R)

C130-2 15 - -
16 - -
17 - -
18 Br Sensor ground
19 w/B Stop switch
20 W Output speed sensor
21 Y Sports select switch
22 L Inhibiter switch(P)
23 - -
24 G/O Shift signal(PWM)
25 - -
26 Gr Oil temperature sensor
27 - -
28 W Input speed sensor
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Terminal NO. Wire Color PIN Description
29 Y Inhibiter switch(D)
30 - -
31 - -
32 P AIT relay
33 B Solenoid valve(OD)
34 - -

C130-2

35 R/B Solenoid valve(DCC)
36 P Power source(SOL.)
37 B Ground1
38 L Solenoid valve(LR)
39 W Solenoid valve(2ND)
40 G Solenoid valve(UD)
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ROAD TEST
No. Condition Operation Judgment value Check item
1 Ignition switch : OFF | Ignition switch Battery voltage (mV) | Control relay
(1) ON
« Ignition switch Selector lever position Q)P (2R, (3)N, Transaxle range switch
. ON OP 2R, (3)N, (4D 4) D
: g?ogmi d: Accelerator pedal (1) 400~1,000 mV Throttle position sensor
pp (1) Released (2)Gradually rises
» Selector lever
2 osition © P (2) Half depressed from (1)
P ' (3) Depressed (3) 4,500~5,000 mV
Brake pedal (1) ON Brake switch
(1) Depressed (2) OFF
(2) Released
« Ignition switch Starting test with lever Starting should be Starting possible or
3 . ST P or N range possible impossible
« Engine :
Stopped
Warming up Drive for 15 minutes or more | Gradually rises to Oil temperature sensor
4 so that the automatic fluid | 70~90°C
temperature becomes
70~90°C
« Engine : Idling A/C switch (1) ON Triple pressure switch
« Selector lever (1) ON (2) OFF
position : N (2) OFF
Accelerator pedal (1) ON Idle position switch
(1) Released (2) OFF
(2) Half depressed (1) 600~900 rpm
(2) Gradually rises
5 from (1)
Communication with
(1) Data changes engine-ECU
Selector lever position Should be no Malfunction when starting
(1) N-D abnormal shifting
(2) NoR shocks
Time lag should be
within 2 seconds
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No. Condition Operation Judgment value Check item
Selector lever Selector lever position (2) 1st, (4) 3rd, (3) Shift condition
position : N (Carry and vehicle speed 2nd, (5) 4th
out ona flat and L Idllng in 1st gear (2) 0%, (4) 100%, (3) | Low and reverse solenoid
straight road) (V(_ah_lcle stopped) 100%, (5) 100% valve
2. Driving at constant
speed of 20 km/h (2) 0%, (4) 0%, (3) 0% | Underdrive solenoid valve
In _1_St gear (1) 100%, (2) 0%, Second solenoid valve
3. Driving at constant 0
6 (3) 100%
speed of 30 km/h
in 2nd gear (2) 100%, (3) 100%, | Overdrive solenoid valve
4. Driving at 50 km/h (4) 0%
in 3rd gear with (1) okm/h Vehicle speed sensor
accelerator fully closed (4) 50km/h
5. Driving at constant
speed of 50 km/h (4) 1,800 ~ 2,100rpm | Input shaft speed sensor
in 4th gear (4) 1,800 ~ 2,100rpm | Output shaft speed sensor
Selector lever 1. Accelerate to 4th gear | For (1), (2) and (3), Malfunction when shifting
position : D (Carry at a throttle position the reading should Displaced shift points
out on a flat and sensor output of 1.5V | be the same as
straight road) (accelerator opening the specified output | Does not shift
angle of 30 %). shaft torque, and Does not shift from 1
2. Gently de_celerate to no abnormal shocks to20r2tol
a standstill. should occur.
3. Accelerate to 4th gear | For (4), (5) and (6), | Does not shift from 2
at a throttle position downshifting should |to 3 or 3 to 2
sensor output of 2.5V | occur immediately Does not shift from 3
7 (accelerator opening after the shifting to4or4to3
angle of 50%). operation is made.
4. While driving at 60
km/h in 4th gear, shif
down to 3rd gear.
5. While driving at 40
km/h in 3rd gear, shift
down to 2nd gear.
6. While driving at 20
km/h in 2nd gear, shift
down to 1st gear.
Selector lever Move selector lever to R The ratio between Does not shift
position : N (Carry range drive at constant input and output shaft
8 out on a flat and speed of 10km/h speed sensor data
straight road) should be the same
as the gear ratio
when reversing.
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TORQUE CONVERTER STALL TEST

This test measures the maximum engine speed when the
selector lever is in the D or R position. The torque con-
verter stalls to test the operation of the torque converter,
starter motor, one-way clutch operation, the holding per-
formance of the clutches, and brakes in the transaxle.

/1% CAUTION

Do not let anybody stand in front of or behind the
vehicle while this test is being carried out

1. Check the automatic transmission fluid level and tem-
perature, and the engine coolant temperature.
e Fluid level : At the HOT mark on the oil level
gauge
* Fluid temperature : 80~100°C
« Engine coolant temperature : 80~100°C

2. Prevent all the wheel from moving during the test.

3. Pull the parking brake lever up, with the brake pedal
fully depressed.

4. Start the engine.

5. Move the selector lever to the "D" position, fully de-
press the accelerator pedal and take a reading of the
maximum engine speed at this time.

/1% CAUTION

e The throttle should not be left fully open for
any more than five seconds.

* If carrying out the stall test two or more times,
move the selector lever to the "N" position
and run the engine at 1,000 r/min to let the au-
tomatic transaxle fluid cool down before car-
rying out subsequent tests.

6. Move the selector lever to the "R" position and carry
out tue same test again.

TORAUE CONVERTER STALL TEST CONCLUSION

1. Stall speed is too high in both "D" and "R" ranges
* Low line pressure
» Low & reverse brake(B) slippage

2. Stall speed is to high in "D" range only
« Underdrive clutch(C) slippage

3. Stall speed is too high in "R" range only
* Reverse clutch(A) slippage

4. Stall speed too low in both "D" and "R" ranges
» Malfunction of torque converter(D)
« Insufficient engine output
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HYDRAULIC PRESSURE TEST

1.

Warm up the engine until the automatic transaxle fluid
temperature is 80-100°C.

Jack up the vehicle so that the wheels are free to turn.

Connect the special tool (oil pressure gauge) to each
pressure discharge port.

Measure the hydraulic pressure at each port under
the conditions given in the standard hydraulic pres-
sure table, and check that the measured values are
within the standard value ranges.

If a value is outside the standard range, correct the
problem while referring to the hydraulic pressure test
diagnosis table.

Attachthe —~ q
special tool L
(09452-21001, _

4
09452-21500) @[%E
— | T -

R

EKKDO53A

97y
‘ 7

EKKDO51A

ORV

|,/

"l

Yoo

EKKDO52A
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STANDARD HYDRAULIC PRESSURE TEST

Measurement condition

Standard hydraulic pressure kPa (psi)

Under- Over- Low and Damper | Damper
. . Reverse . Second
Selector . Engine drive drive reverse clutch clutch
Shift clutch brake
lever . speed clutch clutch brake apply release
L position pressure pressure
position (rpm) pressure (REV) pressure | pressure (2ND) pressure | pressure
(UD) (OD) (LR) (DA) (DR)

P - 2,500 - - - 260~ 340 - - 220~ 360

1,270 ~ 1,270 ~ _
R Reverse 2,500 - 1,770 - 1,770 - - 500~ 700
N Neutral 2,500 - - - 260~ 340 - - 220~ 360

1,010 ~ 1,010 ~ _
1st gear 2,500 1,050 - - 1,050 - - 500~ 700

1,010 ~ 1,010 ~ _
S 2nd gear 2,500 1,050 - - - 1,050 - 500~ 700
3rd gear | 2,500 | 780~880 - 780 ~ 880 - - More | 450~ 650

9 ' than 750
More

4th gear 2,500 - - 780~880 - 780~880 than 750 450 ~ 650
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OIL SEAL LOCATION

]

sms)

I

[

s =)
V4 A==y |

i)

i

F4A4201



TR -138

TRANSAXLE TRANSMISSION

HYDRAULIC PRESSURE TEST DIAGNOSIS TABLE

Trouble symptom

Probable cause

All hydraulic pressures are high

Incorrect transmission control cable adjustment

Malfunction of the regulator valve

All hydraulic pressures are low

Incorrect transmission control cable adjustment

Malfunction of the oil pump

Clogged oil filter

Clogged oil cooler

Malfunction of the regulator valve

Malfunction of the relief valve

Incorrect valve body installation

Hydraulic pressure is abnormal in
"R" range only

Malfunction of the regulator valve

Clogged orifice

Incorrect valve body installation

Hydraulic pressure is abnormal in "3"
or "4" range only

Malfunction of the regulator valve

Clogged orifice

Incorrect valve body installation

Malfunction of the overdrive solenoid valve

Malfunction of the overdrive pressure control valve

Malfunction of the regulator valve

Malfunction of the switch valve

Clogged orifice

Incorrect valve body installation

Only underdrive hydraulic pressure
is abnormal

Malfunction of the oil seal K

Malfunction of the oil seal L

Malfunction of the oil seal M

Malfunction of the underdrive solenoid valve

Malfunction of the underdrive pressure control valve

Malfunction of check ball

Clogged orifice

Incorrect valve body installation

Only reverse clutch hydraulic pressure
is abnormal

Malfunction of the oil seal A

Malfunction of the oil seal B

Malfunction of the oil seal C

Clogged orifice

Incorrect valve body installation
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Trouble symptom Probable cause

Only overdrive hydraulic pressure is abnormal | Malfunction of the oil seal D

Malfunction of the oil seal E

Malfunction of the oil seal F

Malfunction of the overdrive solenoid valve

Malfunction of the overdrive pressure control valve

Malfunction check ball

Clogged orifice

Incorrect valve body installation

Only low and reverse hydraulic pressure Malfunction of the oil seal |
is abnormal

Malfunction of the oil seal J

Malfunction of the low and reverse solenoid valve

Malfunction of the low and reverse pressure control valve

Malfunction of the switch valve

Malfunction of the fail safe valve A

Malfunction of check ball

Clogged orifice

Incorrect valve body installation

Only second hydraulic pressure is abnormal | Malfunction of the oil seal G

Malfunction of the oil seal H

Malfunction of the oil seal O

Malfunction of the second solenoid valve

Malfunction of the second pressure control valve

Malfunction of the fail safe valve B

Clogged orifice

Incorrect valve body installation

Only reverse clutch hydraulic pressure Malfunction of the oil cooler

is abnormal Malfunction of the oil seal N

Malfunction of the damper clutch control solenoid valve

Malfunction of the damper clutch control valve

Malfunction of the torque converter pressure control valve

Clogged orifice

Pressure applied to non operating element Incorrect valve body installation

Incorrect transmission control cable adjustment

Malfunction of the manual valve

Malfunction of check ball

Incorrect valve body installation
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IDTC P0703 BRAKE S/W MALFUNCTION

COMPONENT LOCATION  esoarces

EKKE148A

GENERAL DESCRIPTION  esasaaes

The brake switch is connected with the brake pedal and its signal is transmitted to the ECM/TCM.
This signal is used as a kind of safety equipment in order to detect a malfunction of a acceleration pedal.

The brake switch is composed of two switches for reliability. One switch detects the other’s malfunction.

DTC DESCRIPTION  eocssren

TCM senses the operation of brake with this electrical signal and uses the signal for HIVEC learning function.

DTC DETECTING CONDITION  eecsserr

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy e \oltage monitering

Enable Conditions | e Engine RUN

e Brake switch components
e Brake pedal hight
e Brake switch circuit

e Output speed sensor= 240rpm(At driving a vehicle with
6Km/h speed), BRAKE SW ON for more than 5minutes.

Threshold value

Diagnostic Time e Continuous 5 minutes

Fail Safe e Prohibit INTELLIGENT-SHIFT until IG-KEY OFF

SPECIFICATION  esasizoc

BRAKE VALUE
Working ON
NOT Working OFF
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SCHEMATIC DIAGRAM  eecocacs
[CIRCUIT DIAGRAM]
[ENG control relay ON
W
L
rio| Gasoline T Diesel R gigﬁ;oeéfé)
3| o _____ 2] c254(psL)
v STOP LAMP SWITCH
See Cruise ® ________________ @_ (@: Open with brake pedal depressed
Control System | a_} T/ : Closed with brake edal depressed)
'
7 Tf c54(2.7 GAS)
w| C154(2.0 GAS)
o See ESP 1| c25400sD)
Gasoline Diesel 6
N 2 .
: P ® ﬁ:— :JC%INI‘\II'ECTOR
- 'mz'_'_'_'_'_'_'_'_'_'_'_SJZ'_'_'_'_'_'_'_'_'_'_'_'_'_J' -
4 5 3| c35(2.7 GAS)
10, 9 7|c135(2.0 GAS)
4 1 3|c235(psL)
Diesel Gasoline WIB| MCo1(2.7 GAS)
16/RMC11(2.0 GAS)
Br w/B W, W W,BIMC21(DSL)
5/NEMO06
9| c24-3(2.7 GAS)
C56(2.7L) 19| C130-2(2.0 GAS) W/B|
54 K------ 59) C230-1 5] C156(2.0L) 9] C224-3(DSL) 18) E37 5] E39
1= - ECM " CRUISE 1~ "TCM "~ "ABS | TESP
1 ! ' ICONTROL y YDSL/ ' 'CONTROL ICONTROL
' : ' :MODULE ' :'23.7 GAS) ' :MODULE ' :MODULE
lmcmcceceeee- 1 Lo Lo _J020GAS) La--a Lo-a
[HARNESS CONNECTORS] [CONNECTION INFORMATION]
lﬁl Terminal Connection Function
-l - |_ C230-1 NO.59 Diesel (ECM)
2 |1 * | % |9]|8[7]16]5|4]|3|*]|* C56 NO.5 2.0L (Cruise control)
4 | 3 22|21| x| x 876 * | x 1312 C156 NO.5 2.7L (Cruise control)
O . .
NO.1 C224-3 NO.9 Diesel (TCM
C54(2.7 GAS) C24-3(2.7 GAS) C24-3NO.9 270 (iCM))
C154(2.0 GAS) C130-2(2.0 GAS) . .
C254(DSL) C224-3(DSL) C24-3 NO.19 2.0L (PCM)
E37 NO.18 ABS control module
E39 NO.5 ESP control module
ESER NO.2 - Battery
[37]36] NO.3 - ENG control relay ON
(35[34[33 NO.4 C230-1 NO.54 Diesel (ECM)
C130-2
EKQE601A
WAVEFORM INSPECTION  essoosar

1. 1G KEY ON, ENG ON

2. Stop lamp switch connector: Connect

3. Monitor signal waveform between terminal 1 of stop lamp switch connector and chassis ground, operating the brake

pedal.
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Observe the change of the waveform(HIGH or LOW), depressing
or releasing the brake pedal.

BRAKE PEDAL ON : HIGH

BRAKE PEDAL OFF : LOW

P0703_3

MONITOR SCANTOOL DATA  erscepne

When the DTC P0703 sets, check the service data of the brake switch.
Operating the brake pedal, check if there is a change of ON/OFF signal.

TERMINAL & CONNECTOR INSPECTION  ezrcszeo

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES
Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.

POWER SUPPLY CIRCUIT INSPECTION  eosesnaso
1. Power Supply Circuit Inspection

1) 1G KEY ON, ENG OFF

2) Stop lamp switch connector: Disconnect

3) Measure voltage between terminal 2 of stop lamp switch harness connector and chassis ground

Specification : 11.5V~12.5V

Does the voltage display near the specified value?

=S
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Proceed next inspection procedure.

Repair open or short circuit between battery (+) and the terminal 2 of the stop lamp switch.

B+

| ENG control relay ON |

ON
STOP LAMP

SWITCH

EKQE003T

SIGNAL CIRCUIT INSPECTION  eaceerss

1. Signal circuit inspection
1) Battery (-) terminal: Disconnect
2) Stop lamp switch connector: Disconnect
3) TCM connector: Disconnect

4) Measure resistance between terminal 1 of stop lamp switch connector and TCM connector.

Specification : Approx. 0Q

Is resistance display near the specified value?
YES

Proceed next inspection procedure.

Repair open circuit between the terminal 1 of the stop lamp switch and the TCM connector.

| ENG control relay ON |B+

@OFF (L I
3 2

O O
STOP LAMP

O O

TCM

EKQEOQ04T
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COMPONENT INSPECTION  e7sscesc

1. IG KEY OFF, ENG OFF
2. Stop lamp switch connector: Disconnect

3. Measure resistance between terminal 1 and 2 of stop lamp switch connector.

Specification :

BRAKE PEDAL ON BRAKE PEDAL OFF

Approx. oQ Approx. 0Q

Is resistance display near the specified value?

=S

System OK.

After checking the brake pedal height and installation, if there is no trouble, replace it.

[ ENG control relay ON_|g

!
D

Q

ECM TCM

EKQEO005T
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IDTC P0707 TRANSAXLE RANGE SENSOR - LOW

COMPONENT LOCATION  ecoreaca

EKKE108A

DTC DESCRIPTION  esssposa

Starting engine is possible only in parking and neutral state. Select lever position signal is transmitted to TCM in order to
control the select range.

DTC DETECTING CONDITION  esccasop

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy o -

Enable Conditions * -

e A situation without the signal of INHIBITOR SW

Threshold value .
continuance over the 30 seconds

Diagnostic Time e Over the 30 seconds continuously

e The system is controlled with the signal just before the
Fail Safe detecting condition and after returning, is continuously
done with the signal just after reversion.

SPECIFICATION  ersoeops

Condition Reference
Select lever : P P.N
Select lever : R R
IG KEY : ON ro Engine stop Select | N PN
elect lever : )
Select lever : D D




SCHEMATIC DIAGRAM  esrrrser
<Diesel/2.7L Gasoline>
HOT IN ON OR START
See
Starting System
PN
TRANSAXLE
RANGE
SWITCH C08(2.7 GAS) C45(2.7 GAS)
7] 10 9] 8 1) C208(DSL) 2y C245(DSL)
SELECT UP DOWN
Normal ®Manual| SWITCH b SHIFT e SHIFT
: SE VARV,
~é- .  »
6 5 7 ATM
3 C08(2.7 GAS) LEVER
4 C208(DSL) S‘Z‘igz(gs(i')“s) SWITCH
v
See Indicators & Gauges
C24-3
16 5 6 7 18 8 17) C224-3
R input P input N input Select switch UP shift DOWN shift D input
<2.0L Gasoline>
HOT IN ON OR START
See Starting
System
2 ) C145
ATM
TRANS-
AXLE SELECT SRR,
RANGE Normal ®Manual | SWITCH
SWITCH N uP
SHIET
, [ |DOWN
‘/ SHIFT
-2
NZ
VA S —— p—
1 6 5 7|C145
G/B Y|
________ 8
R/B w/B Y
G/B
v
ee Indicators & Gauges
o _____________217 _____ 13)___50 ______29] C130-2
P input R N Select switch UpP DOWN
input input shift shift input

PCM

EKQEG02A
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[HARNESS CONNECTORS] [CONNECTION INFORMATION]
Select lever
- P R N D Terminal
] I_IE_I |' Terminal No.
x| %|9(8|7[6[5[4[3]|*]|* L o TCM (No.17)
22|21 % |« L8L716| x|« 13|12 PCM (No.29)
- - TCM (No.5)
C08/C208 or C108 C24-3/C224-3 2 © PCM (No.22)
TCM (No.6)
o)
r\ﬁp 3 PCM (No.6)
413 211 |40|39|383 3130202827262 o) TCM (No.16)
[37]36] EEananihds 4 PCM (No.14)
10/9|8|7|6|5 O| \ (ealz4[ssfelrlelslalelzls 8 0 o] o IGNITION
C___ 9 @) O Starting motor
C45/C245 or C145 10 o 0 Ignition (start)
EKQE603A

MONITOR SCANTOOL DATA  eeateae

We must look into the select lever switch (‘an inhibitor switch ) data when P0707 sets. We confirm whether the situation
of the switch is changed as the change of the lever.

TERMINAL & CONNECTOR INSPECTION  esziess

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

=S
Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.

POWER SUPPLY CIRCUIT INSPECTION  eeiraps2
1. Power Supply Circuit Inspection

1) IG KEY ON, ENG OFF

2) Select lever switch connector: Disconnect

3) Measure voltage between terminal 8 of select lever switch harness connector and chassis ground

Specification : 11.5V~12.5V

Is voltage display near the specified value?
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oF

C108(2.0 GAS)
C08(2.7 GAS)
C208(DSL)

M=)

Check the ground circuit.

Inspect open/short circuit between battery (+) and the terminal 2 of the select lever switch connector.

B+

See
Starting System

C103-2(2.0 GAS)
C24-3(2.7 GAS)
C224-3(DSL)

SIGNAL CIRCUIT INSPECTION  ewoossrs

1. Signal Circuit Inspection

1)
2)
3)

4)

IG KEY ON
TCM(or PCM) connector : Disconnect

Check the voltage signal, changing the select lever.

Measure voltage between signal terminals of select lever switch harness connector and chassis ground.

EKQE006T

Specification : 11.5V~12.5V

[LJ| NOTE

The signal voltages should be measured in its ranges. If the voltage is measured more than 1 times or is not measured

when shifting, inspect the shift control cable and proceed next inspection procedure.

Is voltage display near the specified value?
YES
Proceed next inspection procedure.

Go to the "Component Inspection".
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5) Battery (-) termianl connector: Disconnect

6) Inhibiter switch connector: Disconnect

7) Measure resistance between the range terminals of select switch harness connector and the ones of TCM(or
PCM) harness connector.

Specification :

Approx. 1Q below.

Is resistance display near the specified value?

YES

Go to the "Component Inspection”.

Repair or replace the signal wire of each range signal line.

See

B+

Starting Systel

@OFF

C108(2.0 GAS)
C08(2.7 GAS)
C208(DSL)

TRANSAXLE
RANGE
SWITCH

C103-2(2.0 GAS)
C24-3(2.7 GAS)
C224-3(DSL)

EKQEO008T
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COMPONENT INSPECTION  ea0083r

1. IG KEY OFF, ENG OFF
2. Disconnect the connectors.
3. Check the terminals with a transaxle range switch continuity check chart.

4. Measure resistance between the power supply terminal of the inhibiter switch harness connector and each range
terminal.

Specification: refer to 'Connection’ in 'Schematic Diagram’.

[LI| NOTE

The signals should be flowed only in its ranges. If not, replace the inhibiter switch.

Does the switch work properly?

YES

Select lever switch OK

Replace the select lever switch.

B+

See
Starting System

C108(2.0 GAS)
C08(2.7 GAS)
C208(DSL)

14 22 6 29
16 5 6 17

O—— C103-2(2.0 GAS)
C24-3(2.7 GAS)
C224-3(DSL)

TCM(or PCM)

EKQEO009T
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IDTC P0708 TRANSAXLE RANGE SENSOR - HIGH

COMPONENT LOCATION  esauscc

Refer to DTC P0707

DTC DESCRIPTION  eoeicrcs

Starting engine is possible only in parking and neutral state. Select lever position signal is transmitted to TCM in order to
control the select range.

DTC DETECTING CONDITION  ezspscs?

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy * -

Enable Conditions * -

e A situation with the two or more signals of INHIBITOR

Threshold value c
SW continuance over the 30 seconds

Diagnostic Time e Over the 30 seconds continuously

e The system is controlled with the signal just before the
Fail Safe detecting condition and after returning, is continuously
done with the signal just after reversion.

SPECIFICATION  easroeoe

Refer to DTC P0707

SCHEMATIC DIAGRAM  eorrirer

Refer to DTC P0707

MONITOR SCANTOOL DATA  eessrece

We must look into the select lever switch (‘an inhibitor switch ) data when P0708 sets. We confirm whether the situation
of the switch is changed as the change of the lever.
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TERMINAL & CONNECTOR INSPECTION  escsaces

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.

POWER SUPPLY CIRCUIT INSPECTION  esrcairr

Refer to DTC P0707

SIGNAL CIRCUIT INSPECTION  esosses

Refer to DTC P0707

COMPONENT INSPECTION  eoscorer

Refer to DTC P0707
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IDTC P0712 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - LOW

COMPONENT LOCATION  eccsasop

o (0] [¢]
Overdrive © Underdrive
solenoid @ solenoid valve 5V
valve o © 0 J ‘
(0)
© © B
Low&Reverse (, o o .
solenoid S I 2ND solenoid
valve o 0 0 T% valve
2\ [¢)
0 o
2 © ﬂ Damper clutch
Oil temperature | ® o) solenoid valve 0 20 80 .
sensor o\©@ 0 ATF Temperature ("C)
EKQE634A

GENERAL DESCRIPTION  ei72es0c

Measuring the ATF(Automatic Transaxle Fluid) temperature with a thermistor, use the signal as hydraulic control informa-
tion when detecting damper clutch working condition, variable control with oil temperature and shifting.

DTC DESCRIPTION  esrssoar

When the signal voltage from an oil temperature is lower than 0.49V for 1 second, this code will set.

DTC DETECTING CONDITION  eeerreso

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy Voltage monitering

Enable Conditions * -

Threshold value « Output signal < 0.49V e Oil temperature sensor circuit
e Oil temperature sensor

component

Diagnostic Time e for 1 second

e No learning, No INTELLIGENT-SHIFT until IG KEY

Fail Safe : o
OFF and set the oil termperature 80°C.
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SPECIFICATION  epzeaces

(The above value is just for reference. The actual value may differ from it according to various engine condition. )

Temp.(°C) Resistance(kQ) Temp.(°C) Resistance(kQ )
-40 139.5 80 1.08
-20 47.7 100 0.63 + 0.06
0 18.6 + 1.86 120 0.38
20 8.1 140 0.25
40 3.8 160 0.16
60 1.98

SCHEMATIC DIAGRAM  ersadess

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
g'ELNTS%NF'{P- Terminal Connection Function
Faym A oD 1 NO.59 or NO.26 Sensor signal
VALVE 2 NO.13 or NO.18 Sensor ground
f > C09(2.7 GAS)
CZOQgDSL)
C130-2(2.0 GAS) C109(2.0 GAS)
C24-2(2.7 GAS) |26 18
C224-2(DsL) |14 13
TCM(or PCM)
[HARNESS CONNECTORS]
/j— [ —
N
<V Vv ” |_|:|—| ” O 40|39 |38 [s7z13d2d2d27]2625)
@@; A@ﬂ 37 36 24); 1§2( |Q__P
- N NN 8|7/6(5|4(3|2]|1 ﬁ|15141 12[11]10[ 9
4; AL O 35[34]33[el7[6[5[2[5]2]1
16(15(14|13|12(11{10| 9 —
) =} \L L
C09/C109/C209 C24-2/C224-2 C130-2

EKQEG605A
WAVEFORM INSPECTION  esporrss
1. IG KEY ON, ENG RUN

2. Oil temperature sensor connector(ATM solenoid valve connector): Connect

3. Monitor the waveform of the oil temerature sensor(terminal 1).
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S58BmY : 185 : The waveform goes down as the temperature of the ATF goes up.

Generally, after starting the engine, as the temperature goes up,
the waveform will go down.

P0712_5

MONITOR SCANTOOL DATA  esere74e

When the DTC relevent to oil temperature sensor sets, it is helpful to see the service data before checking for component
or circuit.

Monitor the oil temperature after starting the engine. Check that the temperature goes up slowly as the engine is getting
warmer and warmer.

If the temperature is set as 80°C, it means that the oil temperature sensor fails.

TERMINAL & CONNECTOR INSPECTION  escepaps

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

=S

Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.

POWER SUPPLY CIRCUIT INSPECTION  esoosis2
1. Power Supply Circiut Inspection

1) IG KEY ON, ENG OFF

2) Oil temperature sensor: Disconnect

3) Measure voltage between terminal 1 of oil temperature sensor connector and chassis ground

Specification : 4.5V~5.5V
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Is voltage display near the specified value?
YES

Go to the "Component Inspection".

Proceed next inspection procedure.

ON ATM
OIL TEMP. SOLENOID
SENSOR VALVE
C09(2.7 GAS)

1 2 C209(DSL)
C109(2.0 GAS)

C130-2(2.0 GAS)
C24-2(2.7 GAS)

TCM(or PCM) | C224-2(DsL)

EKQEO11T
2. Sensor signal open circuit inspection
1) IG KEY OFF, ENG OFF

2) OQil temperature sensor connector and ECM(or PCM) connector: Disconnect

Specification : Approx. 1Q below.

Is resistance display near the specified value?
YES
Proceed next inspection procedure

Repair open circuit between the terminal 1 of the oil temperature sensor connector and the terminal 14(or 26)
of the ECM(or PCM) connector.
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OFF ATM
OIL TEMP. \S/SIL'\EEIO“D
SENSOR

1 2 C09(2.7 GAS)
0209§DSL)
C109(2.0 GAS)
@ 26 18
14 13

gsoz-zz(z.oGGASS)
4-2(2.7 GA
TCM(or PCM) 0224-(2(DSL) )

EKQEOQ13T

SIGNAL CIRCUIT INSPECTION  eescon
1. Sensor signal short circuit inspection
1) 1G KEY OFF, ENG OFF
2) Oil temperature sensor connector and ECM(or PCM) connector: Disconnect

3) Measure resistance between terminal 1 of oil temperature sensor harness connector and chassis ground .

Specification : Approx. ©Q

Is resistance display near the specified value?

YES

Go to the "Component inspection”.

Repair short circuit between the terminal 1 of the oil temperature sensor connector and chassis ground.

ATM

OIL TEMP. SOLENOID
SENSOR VALVE
C09(2.7 GAS)

C209(DSL)
C109(2.0 GAS)

TCM(or PCM)

C130-2(2.0 GAS)
C24-2(2.7 GAS)
C224-2(DSL)

EKQEO012T
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COMPONENT INSPECTION  esesaeee

1. IG KEY OFF, ENG OFF
2. Oil temperature sensor connector : Disconnect

3. Measure resistance between terminal 1 and 2 of oil temperature sensor harness connector.

Specification : Resistance specification for temperature

Is resistance display near the specified value?

=S

Oil temperature sensor OK

Replace the oil temperature sensor.
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IDTC P0713 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - HIGH

COMPONENT LOCATION  ep1os47a

Refer to DTC P0712

GENERAL DESCRIPTION  eossserr

Refer to DTC P0712

DTC DESCRIPTION  esocossc

When the signal voltage from an oil temperature after 10 minute engine running is higher than 4.57V for 1 second or this
code is memorized after ignition key on, this code will set.

DTC DETECTING CONDITION  eiparees

ltem Detecting Condition & Fail Safe Possible cause

DTC Strategy e \oltage monitering

e 10 minute engine running
e when the code is memorized after ignition key on

Enable Conditions

e Oil temperature sensor circuit

Threshold value e Output signal = 4.57V e Oil temperature sensor
. L component
Diagnostic Time e for 1 second
Fail Safe e No learning, No INTELLIGENT-SHIFT until IG KEY

OFF and set the oil termperature 80°C.

SPECIFICATION  esssocan

Refer to DTC P0712

SCHEMATIC DIAGRAM  eeoroian

Refer to DTC P0712

WAVEFORM INSPECTION  eecrcais

Refer to DTC P0712

MONITOR SCANTOOL DATA  ersscree

Refer to DTC P0712
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TERMINAL & CONNECTOR INSPECTION  esaczazs

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.

POWER SUPPLY CIRCUIT INSPECTION  eacrozs

Refer to DTC P0712

SIGNAL CIRCUIT INSPECTION  epsrioce

Refer to DTC P0712

COMPONENT INSPECTION  ezccsecs

Refer to DTC P0712
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IDTC P0715 INPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION  essiga4p

@)ﬁ
\”R { ;@;/v/
e

%

)

Y

EKQE635A

GENERAL DESCRIPTION  ess20808

The input(turbine) speed sensor outputs pulse-signals according to the revolutions of the input shaft of the transmission.
The TCM determines the input shaft speed by counting the frequency of the pulses. This value is mainly used to control
the optimum fluid pressure during shifting.

DTC DESCRIPTION  espzsrss

The TCM sets this code if an output pulse-signal is not detected, from the input speed sensor, when the vehicle is running
faster than 30 km/h. The Fail-Safe function will be set by the TCM if this code is detected.

DTC DETECTING CONDITION  eoszoee0

ltem Detecting Condition & Fail Safe Possible cause

DTC Strategy e Speed rationality check

e \ehicle speed is over 19 Mile/h(30 Km/h) in D,3,2,L(A/T
range swhitch) and SP(SPORTS MODE)

e But do not check the DTC in below condition

- A/T oil temp sensor voltage 4.5V

Eng revolution 2600 rpm

(In 1st or 2nd gear)

Enable Conditions Signal circuit is open or short.

Sensor power circuit is open
Sensor ground circuit is open
e Faulty INPUT SPEED
Threshold value e no signal SENSOR

e Faulty PCM/TCM

Diagnostic Time e more than lsec

e Locked into 3rd or 2nd gear.
Fail Safe e Manual shifting is possibe
2nd - 3rd,3rd - 2 nd)

SPECIFICATION  eeaescee

Input shaft & Output shaft speed sensor
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Type : Hall sensor

e Current consumption : 22mA(MAX)
e sensor body and sensor connector have been unified as one.

SCHEMATIC DIAGRAM  eagaezep

[CIRCUIT DIAGRAM]

C142(2.7 GAS)
2| _ 3] __1] c2a2(psL)

[HOT IN ON OR START]

C42(2.7 GAS)

C43(2.7 GAS)

C143(2.7 GAS)
1 3] _ _2]c243(DSL)

(5 PULSE
GENERATOR
aw

) PULSE
GENERATOR
B

C130-2(2.7 GAS)

28 18 20| C24-2(2.7 GAS)
1 13 2) C224-2(DSL)
Pulse Sensor Pulse

generator ‘A’ ground generator 'B'

(input speed) (output speed)

TCM(or PCM)

[HARNESS CONNECTORS]

900
AN AN

C42/C142/C24

A/— =
: ” @) 140'39'3823 soled28272d2

boli e
6|5/4(3[2]1 [37]36]_ESrsmshatios

@
=
=

000
NN

(@) (35]34]33 slalsl2[s

C43/C143/C24

14(13(12|11/10| 9 —
o w_ L ==

C24-2/C244-2 C130-2

SIGNAL WAVEFORM & DATA  esensoro

EKQE607A

CH 1

C-H B.32
C_EBE B.28

|HIN ——-
Az ——
s ymmmn

Kz ——-

dT  17ed

If the pulse waveform(0.8V~2.8V) is detected, it is normal.

And, there should not have strong noises.

MONITOR SCANTOOL DATA  esasrer:

1.

Connect scantool to data link connector(DLC)

C0715_6
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2. Engine "ON".
3. Monitor the "INPUT SPEED SENSOR" parameter on the scantool

4. Driving at speed of over 19 Mile/h(30 Km/h)

Specification : Increasing Gradually

FIG.1 1.2 CURRENT DATA B4/24 FIG.2 1.2 CURRENT DATA A4/24
F F
% |@1.ENGINE SPEED 1822 rpn % |@1. ENGINE SPEED 2897 rpn
% |@2.VEHICLE SPEED SNSR 6 ey | ™ % |82.VEHICLE SPEED SNSR 69 HpH |®
* |83.TPS VALUE 12.9 % * |@3.TPS VALUE 16.1 %
- .
% |@5.0/PUT SPEED SENSOR 217 rpn % |@5.0/PUT SPEED SENSOR 2446 rpn
% |14.GEAR POSITION 1 % |14.GEAR POSITION 5
15.SELECT LEVER POSI. 15.SELECT LEVER POSI.
16.4-C SWITCH 16.A-C SWITCH
L L
[F1% | [PaRT| [FULL| [HELP| [GRPH| [RCRD| |F1# | [paRT| [FULL| [HELP| [GRPH| [RCRD|
FIG.1) Idling

FIG.2) Accelerating

EKQE608A

Does "input speed sensor " follow the referance data?

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or TCM(PCM)’s connector or was repaired and

TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "W/Harness Inspection" procedure

TERMINAL & CONNECTOR INSPECTION  escsas04

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

M=)

Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.
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SIGNAL CIRCUIT INSPECTION  erasszos

1. Ignition "ON" & Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector

3. Measure voltage between terminal "2" of the INPUT SPEED SENSOR harness connector and chassis ground .

Specification : approx. 5V

Is voltage within specification ?

YES
Go to "Power circuit Inspection" procedure

Check for open or short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
If signal circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure.

ON PULSE
GENERATOR Cl42§2.7 GAS)
A C42(27 GAS)
oo ol C2a3(DsL)
2 3 1

1. Sensor ground
2. Input speed sensor
3. Power supply IG1

C130-2(2,7 GAS)
C24-2(2.7 GAS)
TCM(or PCM) | C224-2(DSL)

EKQEO017T

POWER SUPPLY CIRCUIT INSPECTION  Eceoroar
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector

3. Measure voltage between terminal "3" of the INPUT SPEED SENSOR harness connector and chassis ground .

Specification : approx. B+

Is voltage within specification ?

YES

Go to "Ground circuit inspection” procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure



AUTOMATIC TRANSAXLE SYSTEM TR -165

ON ["puLse
GENERATOR | C142(2.7 GAS)
‘A C42(2.7 GAS)

O O O C242(DSL)
2 3 1

o o 1. Sensor ground
2. Input speed sensor
3. Power supply IG1

C130-2(2.7 GAS)
C24-2(2.7 GAS)
TCM(or PCM) | C224-2(DSL)

EKQEO015T

GROUND CIRCUIT INSPECTION  eaapoezr
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "INPUT SPEED SENSOR" connector

3. Measure resistance between terminal "1" of the INPUT SPEED SENSOR harness connector and chassis ground .

Specification : approx. 0 Q

Is resistance within specification ?

YES
Go to "Component Inspection" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
If ground circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure

OFF | puLsE
GENERATOR |C142(2.7 Gas)
A C42(2.7 GAS)
oo C243(DsL)
3

O
2

1. Sensor ground
2. Input speed sensor
3. Power supply IG1

C130-2(2.7 GAS)
C24-2(2.7 GAS)

TCM(or PCM) | C224-2(DSL)

EKQEO016T

COMPONENT INSPECTION  eesoccea
1. Check "INPUT SPEED SENSOR"
1) Ignition "OFF" .

2) Disconnect the "INPUT SPEED SENSOR" connector
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3) Measure resistance between terminal "1","2" and "2","3" and "1","3" of the "INPUT SPEED SENSOR" connector

Specification : Refer to " Reference data"

[REFERENCE DATA]

Data Reference Data
Current 22 mA
Input sensor 1.3 mm
Air Gab
Output sensor 0.85 mm
1(red) - 2(black) Infinite
1(black) - 2(red) Approx. 3.89 MQ
_ 1(red) - 3(black) Approx. 6.55 MQ
Resistance
1(black) - 3(red) Approx. 5.27 MQ
2(red) - 3(black) Approx. 17.5 MQ
2(black) - 3(red) Infinite

Is resistance within specification?
YES

Go to "CHECK PCM/TCM " as below

Replace "INPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure

OFF | puLsE
GENERATOR |C142(2.7 GAS)
A C42(2.7 GAS)
>—O—0 C243(DSL)
2 3

1

1. Sensor ground
2. Input speed sensor
3. Power supply IG1
28 B+ 18
1 13 =

C130-2(2.7 GAS)
C24-2(2.7 GAS)
TCM(or PCM) | C224-2(DSL)

EKQEO016T
2. CHECK PCM/TCM
1) Ignition "ON" & Engine "OFF".
2) Connect "INPUT SPEED SENSOR" connector.
3) Install scantool and slect a SIMU-SCAN,

4) Simulate frequency to INPUT SPEED SENSOR signal circuit.
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FIG1 1.7 SIMU-SCAN FIG.2 1.7 SIMU-SCAN
A i
G4 INUT STEED SENSOR 150, e
@5.0/PUT SPEED SENSORE @  rpm |0 @5.0/PUT SPEED SENSOR 8  ppn |0
86.DCCSV DUTY 8.0 % @6. DCCSU DUTY 8.8 %
@7.DAMP.CLUTCH SLIP ~150 rpn | @7.DAMP. CLUTCH SLIP -251 rpm
SIMULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
] o
158 H= o8 230 H=z a8 4
¢ CH B ONLY ) ¢ CH B ONLY )
[METR] [sInL] [sLeT] [ + || — | [FIx | [mETR| [sInL] [sLeT| | + || — |[FIx |

FIG.1) INPUT 150Hz — 150rpm
FIG.2) INPUT 250Hz — 250rpm

EKQEG06A

Is "INPUT SPEED SENSOR" signal value changed according to simulation frequency?
YES

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eizseess

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.
Is resistance within specification ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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IDTC P0720 OUTPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION  e7sasrsr

Y

GENERAL DESCRIPTION  es2ane4s

EKQE636A

The Output Speed Sensor outputs pulse-signals according to the revolutions of the output shaft of the transmission. The
Output Speed Sensor is installed in front of the Transfer Drive Gear to determine the Transfer Drive Gear rpms by counting
the frequency of the pulses. This value, together with the throttle position data, is mainly used to decide the optimum gear

position.

DTC DESCRIPTION

EDEFACCB

The TCM sets this code if the calculated value of the pulse-signal is noticeably different from the value calculated, using
the Vehicle Speed Sensor output, when the vehicle is running faster than 30 km/h.

DTC DETECTING CONDITION  eoagazsa

Iltem

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

e Speed rationality check

Enable Conditions

e Vehicle speed is over 19 Mile/h(30 Km/h) in D,3,2,L(A/T
range swhitch) and SP(SPORTS MODE)
e But do not check the DTC in below condition
- AJT oil temp sensor voltage 4.5V
- Eng revolution 2600 rpm
(In 1st or 2nd gear)

Threshold value

e If the output from the output speed sensor is
continuously 50% lower than the value calculated
by vehicle speed sensor.

Diagnostic Time

e more than 1sec

Fail Safe

e Locked into 3rd or 2nd gear.

e Apply an electric current to Solenoide valve
e Manual shifting is possibe

2nd - 3rd,3rd -~ 2nd)

Signal circuit is open or short.
Sensor power circuit is open
Sensor ground circuit is open
Faulty OUTPUT SPEED
SENSOR

e Faulty PCM
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SPECIFICATION

E9FBA242

Refer to DTC P0715

SCHEMATIC DIAGRAM

EDEAEF4B

Refer to DTC P0715

SIGNAL WAVEFORM & DATA

E254D

EDF

cH1 B

If the pulse waveform(0.8V~2.8V) is detected, it is normal.

And, there should not have strong noises.

MONITOR SCANTOOL DATA

2. Engine "ON".

EDF8F4DF

Connect scantool to data link connector(DLC)

€0720_1

FIG.1) Low-speed
FIG.2) High-speed

3.  Monitor the "OUTPUT SPEED SENSOR" parameter on the scantool
4. Driving at speed of over 19 Mile/h(30 Km/h)
Specification : Increasing Gradually
FIG.1 1.2 CURBENT DATA B4-24 FIG.2 1.2 CURRENT DaTaA B4/24
F F
* |@1.ENGINE SPEED 1622 rpn * |@1.ENGINE SPEED 2897 rpn
*¥ |82.VEHICLE SPEED SNSR 6 ey | ™ % |82.VEHICLE SPEED SNSR 69 HpH |®
* |83.TPS VALUE 12.9 % * |@3.TPS VALUE 16.1 %
x x
* |85.0/PUT SPEED SENSOR 217 rpn ¥ |@5.0-PUT SPEED SENSOR 2446 rpn
* |14.GEAR POSITION 1 * |14.GEAR POSITION 5
15.8ELECT LEVER POSI. 15.SELECT LEVER POSI.
16.A-C SWITCH 16.A-C SWITCH
L L
[F1x% | [PaRT| [FULL| [HELP| [GRPH| [RCRD| |[F1% | [PaRT| [FULL| [HELP| [GRPH| [RCRD|

EKQE610A
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Does "output speed sensor " follow the referance data?

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-

sion, contamination, deterioration or

Go to "W/Harness Inspection” procedure

TERMINAL & CONNECTOR INSPECTION  ensrcass

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be

caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.
Has a problem been found?

YES
Repair as necessary and go to "Verification vehicle Repair" procedure.

Go to the next procedure.

SIGNAL CIRCUIT INSPECTION  eespsoers
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector

3. Measure voltage between terminal "2" of the INPUT SPEED SENSOR harness connector and chassis ground .

Specification : approx. 5V

Is voltage within specification ?

YES
Go to "Power circuit Inspection” procedure

Check for open or short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
If signal circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure.
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ONT puLse
GENERATOR Cl42£2.7 GAS)
A 4227 GAS)
O—o— 0l C242(DsL)
2 73 1

1. Sensor ground
2. Input speed sensor
3. Power supply IG1

C130-2(2.7 GAS)
C24-2(2.7 GAS)
TCM(or PCM) | C224-2(DsL)

EKQEO017T

POWER SUPPLY CIRCUIT INSPECTION  eocscrse
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector

3. Measure voltage between terminal "3" of the "OUTPUT SPEED SENSOR" harness connector and chassis ground .

Specification : approx. B+

Is voltage within specification ?

YES

Go to "Ground circuit inspection" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ON PULSE
GENERATOR |C142(2.7 GAS)
A C425 7 GAS)
O—0O—0 C242(DsL)
2 3 1

1. Sensor ground
2. Input speed sensor
3. Power supply IG1

C130-2(2.7 GAS)
C24-2(2.7 GAS)
TCM(or PCM) | C224-2(DSL)

EKQEO015T

GROUND CIRCUIT INSPECTION  ecoosaep
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector

3. Measure resistance between terminal "1" of the OUTPUT SPEED SENSOR harness connector and chassis ground .
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Specification : approx. 0 Q

Is resistance within specification ?

YES
Go to "Component Inspection" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
If ground circuit is OK, Go to "Check PCM/TCM" of the "Component Inspection" procedure

OFF | puLsE
GENERATOR |C142(2.7 GAS)
A C42(2.7 GAS)
>—O—0-) C243(DSL)
-

1. Sensor ground
2. Input speed sensor
3. Power supply IG1

C130-2(2.7 GAS)
C24-2(2.7 GAS)

TCM(or PCM) | C224-2(DSL)

EKQEO016T

COMPONENT INSPECTION  &rre12r0
1. Check "OUTPUT SPEED SENSOR"
1) Ignition "OFF" .
2) Disconnect the "OUTPUT SPEED SENSOR" connector

3) Measure resistance between terminal "1","2" and "2","3’ and "1","3" of the "OUTPUT SPEED SENSOR" connec-
tor .

Specification : Refer to DTC P0715

Is resistance within specification?

M=)

Go to "CHECK PCM/TCM " as below

Replace "INPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure
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OFF | puLse
GENERATOR C142§2.7 GAS)
A C42(2.7 GAS)
O OOl C242(DSL)
2 3 1

r- 1. Sensor ground
: 2. Input speed sensor
1

3. Power supply IG1

O O ©130-2(2.7 GAS)
C24-2(2.7 GAS)
TCM(or PCM) | C224-2(DSL)

2. CHECK PCM/TCM

1) Ignition "ON" & Engine "OFF".

2) Connect "OUTPUT SPEED SENSOR" connector.

3) Install scantool and slect a SIMU-SCAN,

4) Simulate frequency to OUTPUT SPEED SENSOR signal circuit.

EKQE116T

C CH B ONLY )

oH

4

FIG.1 1.7 STHU-SCAN FIG.2 1.7 STHU-SCAN
A5.0-PUT SPEED SENSOR 158 rpn A5. 0-PUT SPEED SENSOR 251 rpn
86. DCCSV DUTY 8.8 % #6. DCCEV DUTY 8.8 X
av.DbaMP. CLUTCH SLIP a ren av.DbaMP. CLUTCH SLIP a rpmn
#8.L&R SV DUTY 8.8 x B8.L&R SV DUTY 188. B
¥
SIMULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY puTY FREQUENCY puTY

( CH B ONLY 2

58 X

[METR| [sIML| [sLeT| | + || — | [FIR |

IMETR| |8IML| [sLeT || + || — | [FIR |

FIG.1) INPUT 150Hz — 150rpm
FIG.2) INPUT 250Hz — 250rpm

Is "OUTPUT SPEED SENSOR" signal value changed according to simulation frequency?

=)

EKQE611A

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deteriora-
tion, or damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, replace
PCM/TCM as necessary and then go to "Verification of Vehicle Repair" procedure.
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VERIFICATION OF VEHICLE REPAIR  esessran

Refer to DTC P0715
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IDTC P0731 GEAR 1 INCORRECT RATIO

COMPONENT LOCATION  eric07a4

GENERAL DESCRIPTION  es7iocas

EKQE637A

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 1st gear
ratio, while the transaxle is engaged in the 1st gear. For example, if the output speed is 1000 rpm and the 1st gear ratio
is 2.842, then the input speed is 2,842 rpm.

DTC DESCRIPTION

E1F1DB21

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 1st
gear ratio, while the transaxle is engaged in 1st gear. This malfunction is mainly caused by mechanical troubles.

DTC DETECTING CONDITION  espesazr

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

1st gear incorrect ratio

Enable Conditions

Engine speed  450rpm

Output speed  350rpm

Shift stage 1st. gear

Input speed  Orpm

A/T oil temp sensor voltage 4.5V
Voltage of Battery 10V

TRANSAXLE RANGE SWITCH is normal

Threshold value

input speed/1st gear ratio - output speed|=200rpm

/1st. gear ratio

Diagnostic Time

more than lsec

Fail Safe

Locked into 3 rd gear.(If diagnosis code P0731 is

output four times, the transaxle is locked into 3rd gear)

e Faulty Input speed sensor

e Faulty output speed sensor
e Faulty UD clutch or LR brake
or Oneway clutch

MONITOR SCANTOOL DATA  eassseec

1. Connect scantool to data link connector(DLC)
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TRANSAXLE TRANSMISSION

4,

Engine "ON".

Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter

on the scantool

Perform the "STALL TEST" with gear position "1"

Specification :

2000~2700 engine rpm

E S - S 4

1.2 CUBRENT DATA

N
CRK POSITION SNSR 2329 rpn
INPUT SPEED SHSR ] rpn
OUTPUT SPEED SNSR a rpn
SHIFT POSITION 1
THROTTLE P.SENSOR 39.2 % [
FLUID TEMP.SENSOR 86 °C
VEHICLE SPEED a Knsh
L&RSU DUTY 8.8 2

A
[FIX | [SCEN| [FULL| [PART | [GRPH| [HELP|

OPERATING ELEMENT OF EACH SHIFTING RANGE

C0731_1

ub/C obD/C REV/C 2ND/B LR/B owcC
P °
R ° °
N °
D1 ° ° °
D2 °
D3 ° °
D4 °

Low & Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h)

Stall test procedure in D1 and reason
Procedure
1. Warm up the engine

2. After positioning the select lever in "D" ,depress the foot brake pedal fully after that, depress the accelerator

pedal to the maximum

* The slippage of 1st gear operating parts can be detected by stall test in D

Reason for stall test

1. If there is no mechanical defaults in A/T, every slippage occur in torque converter.
Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.

2.
3. If 1st gear operating part has faults, input speed revolution will be out.
4

If oupput speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is

required.
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Does "STALL TEST " within specification?

YES

Go to "W/Harness Inspection" procedure

r': !

Go to "Component inspection” procedure

", CAUTION

Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level : At the hot mark on the oil level gauge.

Fluid temperature : 176 °F~ 212 °F (80~100 °C).

Engine coolant temperature : 176 °F~ 212 °F (80~100 °C).

Chock both rear wheel(left and right).

Pull the parking brake lever on with the brake pedal fully depressed.

The throttle should not be left fully open for more than eight second.

If carrying out the stall test two or more time, move the select lever to the "N" position and run the engine

at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent.

SIGNAL CIRCUIT INSPECTION  ecorracs

1. Connect Scantool

2. Engine "ON".

3. Monitor signal waveform of the "INPUT & OUTPUT SPEED SENSOR" after shifting to D1 range

Fcl M) 2.8V B.5n

THoLD| [TINE] .|GII~ID TTCHNL] [MENU]

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

C0731_3

Does "INPUT & OUTPUT SPEED SENSOR" follow the referance data?

YES

Go to "Component Inspection" procedure
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TRANSAXLE TRANSMISSION

Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure

COMPONENT INSPECTION

EA6A2BCF

1. Connect Oil pressure guage to "UD" and "L/R" port.

2. Engine "ON".

3. Drive a car with gear position 1 in "SPORTS MODE".

4. Compare it with referance data as below

Specification :

shown below

Measurement condition

Standard hydraulic pressure kPa (psi)

Selector . Engine Unlder Reverse Overdrive Low and Second Torque
Shift drive reverse
lever s speed clutch clutch brake converter
I position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P ) 2,500 ) - ) (45-56) ) (36-56)
1,270- 1,270-
R Reverse 2,500 - 1,770 - 1,770 - (igg;gg)
(185-256) (185-256)
310-390 250-390
N 2,500 - ) - ) (45-56) ) (36-56)
1,010- 1,010- -
1st gear 2,500 1,050 - - 1,050 - (57030_17001(;
(146-152) (146-152)
1,010- 1,010-
2nd gear 2,500 1,050 - - - 1,050 (5703(3'170010)
D (146-152) (146-152)
590-690 590-690 450-650
3rd gear 2,500 (85-100) i (85-100) i ) (65-94)
590-690 590-690 450-650
4th gear | 2,500 - - (85-100) - (85-100) | (65-94)

L brake applied 0-3 mph only in D1

Is oil pressure value within specification?

=S

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" Repair " pro-

cedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.
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VERIFICATION OF VEHICLE REPAIR  eps7o9pe
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

M=)

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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IDTC P0732 GEAR 2 INCORRECT RATIO

COMPONENT LOCATION  esacirse

Refer to DTC P0731

GENERAL DESCRIPTION  erscicec
The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 2nd gear

ratio, while the transaxle is engaged in the 2nd gear. For example, if the output speed is 1000 rpm and the 2nd gear ratio
is 1.529, then the input speed is 1,529 rpm.

DTC DESCRIPTION  ezeoeeer

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 2nd
gear ratio, while the transaxle is engaged in 2nd gear. This malfunction is mainly caused by mechanical troubles.

DTC DETECTING CONDITION  escoorrs

ltem Detecting Condition & Fail Safe Possible cause

DTC Strategy e 2nd gear incorrect ratio

Engine speed  450rpm

Output speed  350rpm

Shift stage 1st. gear

Input speed  Orpm

A/T oil temp sensor voltage 4.5V
Voltage of Battery 10V e Faulty Input speed sensor

TRANSAXLE RANGE SWITCH is normal e Faulty output speed sensor
e Faulty UD clutch or 2nd brake

Enable Conditions

e input speed/2nd gear ratio - output speed

Threshold value )
=200rpm /2nd. gear ratio

Diagnostic Time e more than 1sec

e Locked into 3 rd gear.(If diagnosis code P0732 is

Fail Safe . . .
output four times, the transaxle is locked into 3rd gear)

MONITOR SCANTOOL DATA  eazosee2

1. Connect scantool to data link connector(DLC)
2. Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scantool

4. Perform the "STALL TEST" with gear position "2"

Specification : 2000~2700 engine rpm




AUTOMATIC TRANSAXLE SYSTEM TR -181

1.Z CURRENT DATA
A
* |CRK POSITION SNHSR 2318 rpn
* |INPUT SPEED SNSR 8  rpn
* |OUTPUT SPEED SNSR 8  rpn
M SHIFT POSITION z
THROTTLE F.SENSOR 36.5 % [
FLUID TEMF.SENSOR 88 °cC
VEHICLE SPEED 8  Knsh
L&RSV DUTY 108, A
A
[F1® | [ScEN]| [FULL| [PART | |GRPH| [HELP|

co732_1

OPERATING ELEMENT OF EACH SHIFTING RANGE

Refer to DTC P0731

Stall test procedure in D2 and reason

Procedure

1. Warm up the engine

2. After positioning the select lever in "D" or "ON" of the HOLD SW ( Operate UP SHIFT in case of "SPORTS
MODE"),depress the foot brake pedal fully after that, depress the accelerator pedal to the maximum

* The slippage of 2nd gear operating parts can be detected by stall test in D2

Reason for stall test

If there is no mechanical defaults in A/T, every slippage occur in torque converter.

Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
If 2nd brake system(2nd gear operating part) has faults, input speed revolution will be out.

If oupput speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is
required.

PopnpE

Does "STALL TEST " within specification?

Go to "W/Harness Inspection” procedure

Go to "Component inspection" procedure

/1, CAUTION

Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level : At the hot mark on the oil level gauge.

Fluid temperature : 176 °F~ 212 °F (80~100 °C).

Engine coolant temperature : 176 °F~ 212 °F (80~100 °C).

Chock both rear wheel(left and right).
Pull the parking brake lever on with the brake pedal fully depressed.
The throttle should not be left fully open for more than eight second.
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e If carrying out the stall test two or more time, move the select lever to the "N" position and run the engine
at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent.

SIGNAL CIRCUIT INSPECTION  esasrcr:
1. Connect Scantool
2. Engine "ON".

3. Monitor signal waveform of the "INPUT & OUTPUT SPEED SENSOR" after shifting to D2 range

Fel Tl 2.8 v 8.5 n

'| Ho'LD'l |T.II1].E:| .|GI.~ID '| |éHHL| '| HE.NU.|

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

C0732_3
Does "INPUT & OUTPUT SPEED SENSOR" follow the referance data?

YES

Go to "Component Inspection" procedure

Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure

COMPONENT INSPECTION  eopssses

1. Connect Qil pressure guage to "UD" and "2ND" port.
2. Engine "ON".

3. Drive a car with gear position 2 in "SPORTS MODE".

4. Compare it with referance data as below

Specification : Refer to DTC P0731

Is oil pressure value within specification?

=S



AUTOMATIC TRANSAXLE SYSTEM TR -183

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" Repair " pro-
cedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.

VERIFICATION OF VEHICLE REPAIR  epsaasoe

Refer to DTC P0731
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IDTC P0733 GEAR 3 INCORRECT RATIO

COMPONENT LOCATION  eraeseno

Refer to DTC P0731

GENERAL DESCRIPTION  essaosio
The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 3rd gear

ratio, while the transaxle is engaged in the 3rd gear. For example, if the output speed is 1,000 rpm and the 3rd gear ratio
is 1.000, then the input speed is 1,000 rpm.

DTC DESCRIPTION  essnsec

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 3rd
gear ratio, while the transaxle is engaged in 3rd gear. This malfunction is mainly caused by mechanical troubles.

DTC DETECTING CONDITION  ecasesss

ltem Detecting Condition & Fail Safe Possible cause

DTC Strategy e 3rd gear incorrect ratio

Engine speed  450rpm

Output speed  900rpm

Shift stage 3rd. gear

Input speed  Orpm

A/T oil temp sensor voltage 4.5V
Voltage of Battery 10V e Faulty Input speed sensor

TRANSAXLE RANGE SWITCH is normal e Faulty output speed sensor
e Faulty UD clutch or OD brake

Enable Conditions

e input speed/3rd gear ratio - output speed

Threshold value )
=200rpm /3rd. gear ratio

Diagnostic Time e more than 1sec

Fail Safe e Locked into 3 rd gear.(If diagnosis code P0733 is
output four times, the transaxle is locked into 3rd gear)

MONITOR SCANTOOL DATA  eussesa

1. Connect scantool to data link connector(DLC)
2. Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scantool

4. Disconnect the solenoide valve connector and perform the "STALL TEST"

5. Compare it with referance data as below

Specification : 2000~2700 engine rpm
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1.Z CUBRENT DATA
A
* |CRK POSITION SNSR 2335 rpn
% |INPUT SPEED SNSR ] rpmn
* |OUTPUT SPEED SNSR a rpn
Jshirr position 3
THROTTLE P.SENSOR 9.6 % [
FLUID TEMP.SENSOR -48 °C
VEHICLE SPEED a Knsh
L&RSY DUTY 8.8
Y
|FIX | [ScEN| [FULL| [PART | |GRPH| [HELP |

C0733_1

OPERATING ELEMENT OF EACH SHIFTING RANGE

Refer to DTC P0731

Stall test procedure in D3 and reason

Procedure

1. Warm up the engine

2. After making 3rd gear hold by disconnecting the solenoid connector, and Then depress the foot brake pedal fully
After that, step on the accelerator pedal to the maximum

The slippage of 3rd gear operating parts can be detected by stall test in D3.

Reason for stall test

If there is no mechanical defaults in A/T, every slippage occur in torque converter.

Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
If OD clutch system(3rd gear operating part) has faults, input speed revolution will be output.

If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is re-
quired.

PopnpE

Does "STALL TEST " within specification?

Go to "W/Harness Inspection” procedure

Go to "Component inspection" procedure

/1, CAUTION

Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level : At the hot mark on the oil level gauge.

Fluid temperature : 176 °F~ 212 °F (80~100 °C).

Engine coolant temperature : 176 °F~ 212 °F (80~100 °C).

Chock both rear wheel(left and right).
Pull the parking brake lever on with the brake pedal fully depressed.
The throttle should not be left fully open for more than eight second.
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e If carrying out the stall test two or more time, move the select lever to the "N" position and run the engine
at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent.

SIGNAL CIRCUIT INSPECTION  epaprcar
1. Connect Scantool
2. Engine "ON".

3. Monitor signal waveform of the "INPUT & OUTPUT SPEED SENSOR" after shifting to D3 range

AR
AV

[HOLD| | TIHE] m GHD | |CHML | | HEMU

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

C0733_2
Does "INPUT & OUTPUT SPEED SENSOR" follow the referance data?

YES
Go to "Component Inspection" procedure

Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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COMPONENT INSPECTION  eapeceac

1. Connect Oil pressure guage to "UD" and "OD" port.
2. Engine "ON".

3. Disconnect the solenoide valve connector

4. Drive a car with gear position 3 in fail mode

5. Compare it with referance data as below

Specification : Refer to DTC P0731

Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.

VERIFICATION OF VEHICLE REPAIR  e7cansss

Refer to DTC P0731
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TRANSAXLE TRANSMISSION

IDTC P0734 GEAR 4 INCORRECT RATIO

COMPONENT LOCATION  eososenr

Refer to DTC P0731

GENERAL DESCRIPTION  es2s6c06

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 4th gear
ratio, while the transaxle is engaged in the 4th gear. For example, if the output speed is 1,000 rpm and the 4th gear ratio
is 0.712, then the input speed is 712 rpm.

DTC DESCRIPTION

E934AB61

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the 4th
gear ratio, while the transaxle is engaged in 4th gear. This malfunction is mainly caused by mechanical troubles.

DTC DETECTING CONDITION  eseesore

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

e 4th gear incorrect ratio

Enable Conditions

Engine speed  450rpm

Output speed  900rpm

Shift stage 4th. gear

Input speed  Orpm

A/T oil temp sensor voltage 4.5V
Voltage of Battery 10V

TRANSAXLE RANGE SWITCH is normal

Threshold value

e input speed/4th gear ratio - output speed
=200rpm /4th. gear ratio

Diagnostic Time

e more than 1sec

Fail Safe

e Locked into 3 rd gear.(If diagnosis code P0734 is
output four times, the transaxle is locked into 3rd gear)

e Faulty Input speed sensor
e Faulty output speed sensor
e Faulty UD clutch or 2nd brake

MONITOR SCANTOOL DATA  eeascess

It is difficult to "STALL TEST" in 4th gear, so that Go to "W/Harness Inspection" procedure

OPERATING ELEMENT OF EACH SHIFTING RANGE

Refer to DTC P0731

SIGNAL CIRCUIT INSPECTION  epgsocsr

1. Connect Scantool

2. Engine "ON".

3. Monitor signal waveform of the "INPUT & OUTPUT SPEED SENSOR" after shifting to D4 range
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A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR
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L

C0734_1
Does "INPUT & OUTPUT SPEED SENSOR" follow the referance data?
YES

Go to "Component Inspection" procedure

Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure

COMPONENT INSPECTION  eadopzrs

1. Connect Oil pressure guage to "OD" and "2nd" port.
2. Engine "ON".

3. Drive a car with gear position "4 "

4. Compare it with referance data as below

Specification : Refer to DTC P0731

Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle Repair
" procedure.

VERIFICATION OF VEHICLE REPAIR  ecoosors

Refer to DTC P0731
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IDTC P0736 REVERSE GEAR INCORRECT RATIO

COMPONENT LOCATION  eosccron

Refer to DTC P0731

GENERAL DESCRIPTION  eciercac

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the reverse
gear ratio, while the transaxle is engaged in the reverse gear.

DTC DESCRIPTION EFBF2B1F

This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the reverse
gear ratio, while the transaxle is engaged in reverse gear. This malfunction is mainly caused by mechanical troubles.

DTC DETECTING CONDITION  esesesz0

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy e Reverse gear incorrect ratio

Engine speed  450rpm

Output speed  900rpm

Shift stage Rev. gear

Input speed  Orpm

A/T oil temp sensor voltage 4.5V
Voltage of Battery 10V

TRANSAXLE RANGE SWITCH is normal e Faulty output speed sensor
e Faulty RVS clutch or L/R brake

Enable Conditions

e Faulty Input speed sensor

e input speed/Rev. gear ratio - output speed

Threshold value .
=200rpm /rev. gear ratio

Diagnostic Time e more than 1sec

e Locked into 3 rd gear.(If diagnosis code P0736 is

Fail Safe . . .
output four times, the transaxle is locked into 3rd gear)

MONITOR SCANTOOL DATA  esozoees

1. Connect scantool to data link connector(DLC)
2. Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scantool

4. Perform the "STALL TEST" with gear position "R"

Specification : 2000~2700 engine rpm
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E S - S S

1.2 CURRENT DATA

A
CRK POSITION SNSR 2213 rpn
INPUT SPEED SNSR ] rpn
OUTPUT SPEED SNSR ] rpn
SHIFT POSITION N, P, R
THROTTLE P.SENSOR 36.5 % n
FLUID TEHP.SENSOR 95 °C
VEHICLE SPEED ] Kn/h
L&RSY DUTY 8.8 %

¥
[FI% | [ScRN||FULL| [PaRT | [GRPH]| [HELP|

C0736_1

OPERATING ELEMENT OF EACH SHIFTING RANGE

Refer to DTC P0731

Stall test procedure in Reverse and reason

Procedure

1. Warm up the engine

2. After positioning the select lever in "R" range, Depress the foot brake pedal fully after that, depress the accelerator
pedal to the maximum

The slippage of REVERSE clutch and L/R brake can be detected by stall test in R range

Reason for stall test

1. |If there is no mechanical defaults in A/T, every slippage occur in torque converter.

2. Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
3. IIf RERVERSE clutch and L/R brake system(reverse gear operating parts) has faults, input speed revolution will
be output.

If oupput speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is
required.

P

Does "STALL TEST " within specification?

Go to "W/Harness Inspection" procedure

Go to "Component inspection" procedure

/1 CAUTION

e Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
e Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level : At the hot mark on the oil level gauge.

Fluid temperature : 80~100 °C.

Engine coolant temperature : 80~100 °C.

Chock both rear wheel(left and right).
Pull the parking brake lever on with the brake pedal fully depressed.
The throttle should not be left fully open for more than eight second.
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e If carrying out the stall test two or more time, move the select lever to the "N" position and run the engine
at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent.

SIGNAL CIRCUIT INSPECTION  esgsiaco

1. Connect Scantool
2. Engine "ON".

3. Monitor signal waveform of the "INPUT & OUTPUT SPEED SENSOR" after shifting to R range

Fci G za v 8.5 [N NN

‘Lﬂﬂjh jRERE

r_'--_i--_"--”'-‘ . il i T g ¥ 2
—-'—-ﬂ—-——--J

[HoLp | [TimE| [ITRY cHp | | chAL | |HEMU

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

C0736_2

Does "INPUT & OUTPUT SPEED SENSOR" follow the referance data?

M =S
Go to "Component Inspection" procedure

Check for electrical niose of circuit in INPUT & OUTPUT SPEED SENSOR or Replace INPUT & OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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COMPONENT INSPECTION  e2scpi0

1. Connect Oil pressure guage to "RVS" and "LR" port.
2. Engine "ON".

3. Drive a car with gear position R

4. Compare it with referance data as below

Specification : Refer to DTC P0731

Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) and Go to "Verification Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) and Go to "Verification Vehicle Repair " procedure.

VERIFICATION OF VEHICLE REPAIR  esscosce

Refer to DTC P0731
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IDTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK OFF

GENERAL DESCRIPTION  eaerarss
The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch ( or Damper Clutch ), to the input shaft

of the transmission, by appling hydraulic pressure. The main purpose of T/C clutch control is to save fuel by decreasing
the hydraulic load.

DTC DESCRIPTION  esaiece?

The PCM/TCM increases the duty ratio to engage the Damper Clutch by monitoring slip rpms (difference vlaue beteween
engine speed and turbine speed ). To decrease the slip of the Damper Clutch, the PCM/TCM increases the duty ratio by
appling more hyraulic load.

DTC DETECTING CONDITION  eoaizeee

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy e Stuck "OFF"
Enable Conditions | ® A/T range switch D,SP(sports mode) TORQUE CON-
e Solenoid valve stetus is 100% duty VERTER(DAMPER) CLUTCH

: TCC

Calculated slip (engine speed-input speed)
160rpm(need to verify Threshold value)

Threshold value
e Faulty TCC or oil pressure

Diagnostic Time e more than 4sec system
e Faulty TCC solenoid valve
e Damper clutch abnormal system e Faulty bady control valve
Fail Safe (If diagnosis code P0741 is output four times, e Faulty PCM/TCM

TORQUE CONVERTER(DEMPER) CLUTCH is
not controlled by PCM/TCM)

MONITOR SCANTOOL DATA  easrizss

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3. Sellect "D RANGE" and drive vehicle

4. Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool

Specification : TCC SLIP 160RPM(In condition that TCC SOL. DUTY  80% )
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FIG.1 1.2 CUEREMT DATA Bb-24
i
® |81, ENGINE SFEED 3459 rpm
W |84, INPUT SPEED SENSOR 3457 rpm |
® |@5.0“PUT EPEED SENSOR 3984 rpm
EdiAr. DCCSY DUTY
# |@7. DAHP . CLUTCH SLIP Z  rpm
® |15.SELECT LEVER POSI. D
16.A4C SWITCH
17. IBLE SUITCH
L
{Fix | |paRT | [FULL| |HELF| |GRPH| | RCRD |

FIG.1 : Normal status

Co741_1

Are "TCC SOLENOID DUTY and TCC SLIP" within specifications ?

YES

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "Component Inspection" procedure

COMPONENT INSPECTION  esss2a0s

1. CHECK TORQUE CONVERTER CLUTCH SOLENOID VALVE
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating tone for using TCC SOLENOID VALVE Actuator Testing Function ?

YES

Go to "CHECK OIL PRESSURE" as below.

Replace "TCC SOLENOID VALVE" as necessary and Go to "Verification Vehicle Repair" procedure
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2. CHECK OIL PRESSURE
1) Connect Oil pressure guage to "DA" port.
2) Engine "ON".
3) After connecting Scantool and monitor the "TCC SOLENIOD VALVE DUTY" parameter on the Scantool data list.

4) Operate vehicle with 3rd or 4th gear and operate the "TCC SOLENIOD VALVE DUTY" more than 85%.

Specification : Oil pressure guage approx 735.4960KPa(7.5kg/cm?2)-(In condition that TCC SOL. DUTY  85%)

Is oil pressure value within specification?

=S

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and Go to "Verification
Vehicle Repair " procedure.

Replace A/T ass'y (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle
Repair " procedure.

VERIFICATION OF VEHICLE REPAIR  eeooo7er

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.
Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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IDTC P0742 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK ON

GENERAL DESCRIPTION  essaoper
The PCM TCM controls the locking and unlocking of the Torque Converter Clutch ( or Damper Clutch ), to the input shaft

of the transmission, by appling hydraulic pressure. The main purpose of T/C clutch control is to save fuel by decreasing
the hydraulic load.

DTC DESCRIPTION  eeerezes

The TCM increases the duty ratio to engage the Damper Clutch by monitoring the slip rpms (difference vlaue beteween
engine speed and turbine speed ). If a very small amount of slip rpm is maintained though the TCM applies 0% duty ratio
value, then the TCM

DTC DETECTING CONDITION  essssoss

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy e Stuck "ON"

e Throttle position 1.5V
e Output speed 1000rpm

Enable Conditions e Solenoid status OFF
[ J
[ J

A/T range switch D,SP TORQUE CON-
Time after TCC release 5secs _VEEEER(DAMPER) CLUTCH
e (rationality-low) Calculated slip
Threshold value (engine speed-input speed) 5rpm e Faulty TCC or oil pressure
or (rationality-high) system
Calculated slip  -5rpm e Faulty TCC solenoid valve
. . e Faulty bady control valve
Diagnostic Time e more than 5secs e Faulty TCM(PCM)

e Damper clutch abnormal system

Fail Safe (If diagnosis code P0741 is output four times,
TORQUE CONVERTER(DEMPER) CLUTCH is
not controlled by PCM/TCM)

MONITOR SCANTOOL DATA  essoreor

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3. Sellect "D RANGE" and drive vehicle

4. Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool

Specification : TCC SLIP>5RPM
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FIG.1 1.2 CUERENT DATA
'
® CRE POSITION SMSE 165H rpn
H | INPUT SPEED SNSR 1599 rpa u
ERGUTPUT SPEED SMSR
M |TCC SOLEMOID DUTY a.a
®|TCC SLIPCAMOLINT ) FE] PR
UBSY DaTY B.a X
ZHDSY DUTY 188 . BB
OREYV DUTY B.a X
L
Fid | |[scem||FurL| | pakr| (GrRPH| |HELER |

FIG.1 : Normal status

C0742_1

Are "TCC SOLENOID DUTY and TCC SLIP" within specifications ?

=S

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "Component Inspection" procedure

COMPONENT INSPECTION  esepscos

1. CHECK TORQUE CONVERTER CLUTCH SOLENOID VALVE
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/IT Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating tone for using TCC SOLENOID VALVE Actuator Testing Function ?

YES

Go to "CHECK OIL PRESSURE" as below.

Replace "TCC SOLENOID VALVE" as necessary and Go to "Verification Vehicle Repair" procedure
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2. CHECK OIL PRESSURE
1) Connect Oil pressure guage to "DR" port.
2) Ignition "ON" & Engine "OFF".
3) After connecting Scantool and monitor the "TCC SOLENIOD VALVE DUTY" parameter on the Scantool data list.
4) Select 1st gear and accelerate Engine speed to 2500 rpm

5) Measure oil pressure

Specification : approx. 6.1kg/cm?

Is oil pressure value within specification?
YES

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and Go to "Verification
Vehicle Repair " procedure.

Replace A/T ass’y (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle
Repair " procedure.

VERIFICATION OF VEHICLE REPAIR  eosizo2

Refer to DTC P0741
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TRANSAXLE TRANSMISSION

IDTC P0743 TORQUE CONVERTER CLUTCH CIRCUIT - ELECTRICAL

COMPONENT LOCATION

EC203AAD

Overdrive

valve

Qil temperature
sensor

Underdrive
solenoid valve

2ND solenoid
valve

Damper clutch
solenoid valve

GENERAL DESCRIPTION

E743EEBC

EKKE151B

The PCM/TCM controls the locking and unlocking of the Torque Converter Clutch ( or Damper Clutch ), to the input shaft
of the transmission, by appling hydraulic pressure. The main purpose of T/C clutch control is to save fuel by decreasing

the hydraulic load.

DTC DESCRIPTION

E2D4BD2F

The PCM/TCM checks the Damper Clutch Control Signal by monitoring the feedback signal from the solenoid valve drive

circuit.

DTC DETECTING CONDITION

E85AF2B0

Iltem

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

e Check voltage range

Enable Conditions

e Solenoid status Either solid On or OFF
e \oltage of Battery 10V

TORQUE CON-
VERTER(DAMPER) CLUTCH
. TCC

Threshold value

e \oltage 3V

Diagnostic Time

e more than 320 ms

e Open or short in circuit
e Faulty TCC SOLENOID VALVE

Fail Safe

e Locked in 3 rd gear.(Control relay off)

e Faulty PCM/TCM

SPECIFICATION

E5B57936

Solenoid Valve for Pressure Control

e Sensor type : Normal open 3-way
e Operating temperature : -22~266°F(-30°C 130°C)

e Frequency :

- LR, 2ND, UD, OD, RED : 61.27Hz (at the ATF temp. -20°C above)

- DCC : 30.64Hz
KM series : 35Hz
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e |Internal resistance : 2.7~3.4Q (68°F or 20°C)
e Surge voltage : 56 V

MONITOR SCANTOOL DATA  erosaess

1. Connect scantool to data link connector(DLC)

2. Engine "ON".

3.  Monitor the "TCC SOL. VALVE" parameter on the scantool

4. Sellect "D RANGE" and Operate "TCC SOLENOID DUTY" more than 85%

FIG.1 1.2 CUERENT DBATA B2
'
H @1, ENCINE SPEED 359 rpa
W @4, INPUT SPEED SENSOR FAST rpa -
W @G, 0CPUT SPEED SENSOR FISHA rpa
LG . DOCEY DUTY a8 F
= @7, DanP, CLUTCH SLIP 2 P
= |15, ¥ELECT LEUVER POSI. 1]
16, rC EWITCH
17, IDLE SWITCH
L
IFid | |paRT | |FuUlLl| |HELP! |GRPH| | RCRD|

FIG.1 : Normal status

C0743_1

Does "TCC SOLENOID DUTY " follow the referance data?

M=)

Fault is intermittent caused by poor contact in the sensor’'s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "W/Harness Inspection " procedure

TERMINAL & CONNECTOR INSPECTION  ep7ssano

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and then go to "Verification of Vehicle Repair" procedure
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Go to "Power Circuit Inspection” procedure

POWER SUPPLY CIRCUIT INSPECTION  eappesoa

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between teminal"10" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON

Specification: 12V is measured only for approx. 0.5sec

Is voltage within specifications?

YES

Go to "Signal circuit inspection" procedure

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve

SOLENOID 4.2ND solenoid valve

VALVE 5.0D solenoid valve

C109(2.0 GAS) ;

C09(27 GAS) 6.LR solen0|d.valve

C209(DSL) 7.TCC solenoid valve
9.AT battery

10.A/T battery

EKQEO040T

SIGNAL CIRCUIT INSPECTION  eaiccoss

1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "7" of the ATM SOLENOID VALVE harness connector and terminal "15"
of the TCM harness connector

Specification: approx. 0 Q

Is resistance within specifications?

YES

Go to "Check signal circuit short Inspection" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure



AUTOMATIC TRANSAXLE SYSTEM

TR -203

[2.7L Gasoline or DIESEL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control
16.2ND solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

C24-1(2.7 GAS)
G224-1(DsL)

] ] e

13|1211)10|9(8|7]6|5[4|3| 2

26| 25|24|23|22|21]|20|19(18]17| 16

2. Check signal circuit short inspection

1)
2)

3)

Ignition "OFF".

ATM
SOLENOID
VALVE

C09(2.7 GAS)
C209(DSL)

[2.0L Gasoline]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

40.UD solenoid valve control
39.2ND solenoid valve control
33.0D solenoid valve control
35.TCC solenoid valve control

ATM
SOLENOID

VALVE
C109(2.0 GAS)

C130-2
PCM

((40]39] 38 [:dzshaetod
[37]36] [iszoos

6jspali3hi2f11f10f 9

(353433l lelslals2[1

—T

Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

EKQE612A

Measure resistance between terminal "7" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

AN

Is resistance within specifications?

YES

Go to "Component Inspection" procedure

Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

SOLENOID
VALVE

C209(DSL) 9.A/T battery

10.A/T battery

ATM 3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
C109(2.0 GAS) 6.LR solenoid valve
C09(2.7 GAS) 7 TGC solenoid valve

EKQEO043T
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COMPONENT INSPECTION  eeseree2

1.

CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector

3) Measure resistance between terminal "7" and terminal "10" of the ATM SOLENOID VALVE harness connector

Specification: Approximately 2.7~3.4 Q (20°C)

Is resistance within specification?

=S

Go to "CHECK PCM/TCM" as below

Replace TCC SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure

ATM SOLENOID VALVE
(component side)

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

EKQE039T

CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/IT Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating sound for TCC SOLENOID VALVE Actuator Testing Function ?

=S

Go to "Verification Vehicle Repair" procedure

Replace PCM/TCM as necessary and Go to "Verificaiton Vehicle Repair" procedure

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

SO
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6. IDLE SWITCH ON
7. ENGINE RPM 0O

VERIFICATION OF VEHICLE REPAIR  espesore

Refer to DTC P0741
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TRANSAXLE TRANSMISSION

[DTC P0750 SHIFT CONTROL SOLENOID VALVE A CIRCUIT MALFUNCTION |

COMPONENT LOCATION  escaress

o (0]
Overdrive o Underdrive
solenoid @. solenoid valve
®
valve o 00 O ) ‘
(¢)
© 0 O
Low&Reverse (o o .
solenoid I 2ND solenoid
valve O |~ A valve
0B
N (0)
0 o
O A
© T Damper clutch
) j o) solenoid valve
Oil temperature | @
sensor ° O o

GENERAL DESCRIPTION  ezo1aara

EKKE151B

The Automatic Transmission changes the gear position of the transmission by utilizing a combination of Clutches and
Brakes, which are controlled by solenoid valves.

DTC DESCRIPTION

EODBB7FC

The TCM checks the Low and Reverse Control Signal by monitoring the feedback signal from the solenoid valve drive

circuit.

DTC DETECTING CONDITION  eseeeace

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

e Check voltage range

Enable Conditions

e Solenoid status Either solid On or OFF
e \loltage of Battery 10V

TORQUE CON-
VERTER(DAMPER) CLUTCH
: TCC

Threshold value

e \oltage 3V

e Open or short in circuit

Diagnostic Time

e more than 320 ms

e Faulty LR SOLENOID VALVE

Fail Safe

e Locked in 3 rd gear.(Control relay off)

e Faulty PCM/TCM

SPECIFICATION

E72B62A5

Solenoid Valve for Pressure Control

e Sensor type : Normal open 3-way
e Operating temperature : -22~266°F(-30°C 130°C)

e Frequency :

- LR, 2ND, UD, OD, RED : 61.27Hz (at the ATF temp. -20°C above)

- DCC : 30.64Hz
KM series : 35Hz

e |Internal resistance : 2.7~3.4Q (68°F or 20°C)
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e Surge voltage : 56 V

MONITOR SCANTOOL DATA  ecasoout

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3.  Monitor the "LR SOL. VALVE" parameter on the scantool

4. Select "R" range and monitor "LR SOLENOID DUTY" is 0%

Specification: 1st - 0%, 2nd - 100%

FIG.1 1.2 CURRENT DATA FIG 2 1.2 CURRENT DATA
A A
EL&RSU DUTY 8.8 * |L&RSV DUTY 188. 8%
ERUDSY DUTY 8.8 * [UDSV DUTY 8.8 %
* |ZNDSV DUTY 168. 8% u LN ZNDSY DUTY 8.8 X n
* |0DSY DUTY 168 . a2 * (0DSY DUTY 168. 8
* |TRANSAXLE RANGE SW D * [SHIFT POSITION 2
THROTTLE F.SENSOR 12.9 % THROTTLE F.SENSOR 12.9 %
FLUID TEMF.SENSOR 66 °C FLUID TEMF.SENSOR 71 °C
CRK POSITION SNSR 887 rpm CRK POSITION SNSR 835 rpn
¥ ¥
[F1% | [sceN]| [FuLL| [PaRT | [GRPH| [HELP| [F1% | [sceN]| [FULL| [PaRT | [GRPH| [HELP|

FIG 1) 1st gear
FIG 2) 2nd gear

EKQEG613A
Does "LR SOLENOID DUTY " follow the referance data?

YES

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "W/Harness Inspection " procedure

TERMINAL & CONNECTOR INSPECTION  ereosein

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES



TR -208 TRANSAXLE

TRANSMISSION

Repair as necessary and then go to "Verification of Vehicle Repair" procedure

Go to "Power Circuit Inspection" procedure

POWER SUPPLY CIRCUIT INSPECTION  ecaosses

1. Disconnect "A/T SOLENOID VALVE" connector.

2. Measure voltage between teminal"10" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON

Specification: 12V is measured only for approx. 0.5sec

Is voltage within specifications?

YES

Go to "Signal circuit inspection" procedure

Check that A/T-20A Fuse in engine room junction is installed or not blown.

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE ' .
( ) 5.0D solenoid valve
C109(2.0 GAS i
C09(2 7 GAS) S_II__R solen0|d‘valve
C209(DSL) .TCC solenoid valve
9.A/T battery

10.A/T battery

SIGNAL CIRCUIT INSPECTION  erceoseo
1. Check signal circuit open inspection
1) Ignition "OFF".

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

EKQE040T

3) Measure resistance between terminal "6" of the ATM SOLENOID VALVE harness connector and terminal "12"

of the PCM/TCM harness connector

Specification: approx. 0 Q

Is resistance within specifications?

YES

Go to "Check signal circuit short Inspection” procedure
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TR -209

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

[2.7L Gasoline or DIESEL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

12.LR solenoid valve control

ATM
SOLENOID

VALVE
C09(2.7 GAS)

C209(DSL)

C24-1(2.7 GAS)

-| I_G_I 02241:(1:9'35 L) |-

[2.0L Gasoline]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

38.LR solenoid valve control

ATM
VALVE

C130-2
PCM

13(12|11)10|9|8[7|6|5]4]| 3|2

26| 25|24(23|22|21|20|19(18|17| 16|15

14

m) =

Check signal circuit short inspection

1) Ignition "OFF".

SOLENOID

C109(2.0 GAS)

EKQE614A

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "6" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

Is resistance within specifications?
=S

Go to "Component Inspection" procedure

Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure



TR -210 TRANSAXLE TRANSMISSION

ég\lflENOID 3.UD solenoid valve
4.2ND solenoid valve
VALVE 5.0D solenoid valve
C109(2.0 GAS)  6.LR solenoid valve
SSS&Z(SSGSS) 7.TCC solenoid valve
9.A/T battery
10.A/T battery

EKQEO036T

COMPONENT INSPECTION  ezscaoco
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector

3) Measure resistance between terminal "6" and terminal "10" of the ATM SOLENOID VALVE harness connector

Specification: Approximately 2.7~3.4 Q (20°C)

Is resistance within specification?

YES

Go to "CHECK PCM/TCM" as below

Replace LR SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure

ATM SOLENOID VALVE
(component side)

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

EKQEO039T

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/IT Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating sound for LR SOLENOID VALVE Actuator Testing Function ?

=S

Go to "Verification Vehicle Repair" procedure
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Replace PCM/TCM as necessary and Go to "Verificaiton Vehicle Repair" procedure

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

Nogk~owdhE

VERIFICATION OF VEHICLE REPAIR  eosszrca

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.
Are any DTCs present ?

M=)

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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[DTC P0755 SHIFT CONTROL SOLENOID VALVE B CIRCUIT MALFUNCTION |

COMPONENT LOCATION  eppsecss

Refer to DTC P0750

GENERAL DESCRIPTION  eessrasc

Refer to DTC P0750

DTC DESCRIPTION  eoraseor

Refer to DTC P0750

DTC DETECTING CONDITION  esecorer

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy e Check voltage range
) . ) TORQUE CON-
Enable Conditions | ® Solenoid status Either solid On or OFF VERTER(DAMPER) CLUTCH
e \oltage of Battery 10V - TCC

Threshold value e \oltage 3V e Open or short in circuit

Diagnostic Time e more than 320 ms e Faulty UD SOLENOID VALVE
e Faulty PCM/TCM

Fail Safe e Locked in 3 rd gear.(Control relay off)

SPECIFICATION  esscasec

Refer to DTC P0750

MONITOR SCANTOOL DATA  eozuiees

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3.  Monitor the "UD SOL. VALVE" parameter on the scantool

4. Select "D" range and monitor "UD SOLENOID DUTY" is 0%

Specification: P/N - 100%, D - 0.0%
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1.2 CURRENT DATA
&
* (L&RSY DUTY 8.8 X
EAIDSY DUTY A.A
¥ (ZNDSV DUTY 188. 8> u
¥ (0DSY DUTY 188. 8%
* (TRANSAXLE RANGE SW D
THROTTLE P.SENSOR 12.9 %
FLUID TEHF.SENSOR 66 °C
CRE POSITION SNSR 807 rpn
T
[F1¥ | |ScRN| |FULL| |PART | [GRPH| [HELP|

C0755_1
Does "UD SOLENOID DUTY " follow the referance data?

YES

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "W/Harness Inspection " procedure

TERMINAL & CONNECTOR INSPECTION  ecessose

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES
Repair as necessary and then go to "Verification of Vehicle Repair" procedure

Go to "Power Circuit Inspection” procedure

POWER SUPPLY CIRCUIT INSPECTION  e7aieen

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between teminal'9" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON

Specification: 12V is measured only for approx. 0.5sec
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Is voltage within specifications?

YES
Go to "Signal circuit inspection" procedure

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve

C109(2.0 GAS 6.LR solenoid valve
C09(2(.7' GAS)) 7.TCC solenoid valve

C209(DSL) 9.A/T battery
10.A/T battery

EKQE034T

SIGNAL CIRCUIT INSPECTION  e2a2as00
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "3" of the ATM SOLENOID VALVE harness connector and terminal "1" of
the PCM/TCM harness connector

Specification: approx. 0 Q

Is resistance within specifications?

YES

Go to "Check signal circuit short Inspection" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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[2.7L Gasoline or DIESEL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control
16.2ND solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

ATM
SOLENOID
VALVE

C09(2.7 GAS
C20(9(DSL) ) @

C24-1(2.7 GAS)
C224-1(DSL)

I [Ld] TCM
13]12(11]10{9(8[7[6|5[4|3 |2 |1

26| 25|24|23|22|21|20|19(18[17|16|15| 14

2. Check signal circuit short inspection

1) Ignition "OFF".

[2.0L Gasoline]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

40.UD solenoid valve control
39.2ND solenoid valve control
33.0D solenoid valve control
35.TCC solenoid valve control

ATM
SOLENOID
VALVE
C109(2.0 GAS)

C130-2
PCM

A=

292827]2625}

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

EKQEG31A

3) Measure resistance between terminal "3" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

Is resistance within specifications?
YES

Go to "Component Inspection" procedure

Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenpid valve
VALVE 5.0D solenoid valve
6.LR solenoid valve
gég?z(ZYOGiQ)S) 7.TCC solenoid valve
: 9.A/T battery
C209(bsL) 10.A/T battery

COMPONENT INSPECTION  erarrsoa

1. CHECK SOLENOID VELVE

EKQEO31T
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1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector

3) Measure resistance between terminal "3" and terminal "9" of the ATM SOLENOID VALVE harness connector

Specification: Approximately 2.7~3.4 Q (20°C)

Is resistance within specification?

YES

Go to "CHECK PCM/TCM" as below

Replace UD SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure

ATM SOLENOID VALVE
(component side)

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.AIT battery

10.A/T battery

EKQEO030T

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/IT Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating sound for UD SOLENOID VALVE Actuator Testing Function ?

YES

Go to "Verification Vehicle Repair" procedure
Replace PCM/TCM as necessary and Go to "Verificaiton Vehicle Repair" procedure
ACTUATOR TEST CONDITION

Refer to DTC P0750

VERIFICATION OF VEHICLE REPAIR esssrrar

Refer to DTC P0750
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[IDTC P0760 SHIFT CONTROL SOLENOID VALVE C CIRCUIT MALFUNCTION |

COMPONENT LOCATION  eri7a7es

Refer to DTC P0750

GENERAL DESCRIPTION  ecoescar

Refer to DTC P0750

DTC DESCRIPTION  eozcezss

Refer to DTC P0750

DTC DETECTING CONDITION  espgcosc

ltem Detecting Condition & Fail Safe Possible cause
DTC Strategy e Check voltage range
) ) . TORQUE CON-
Enable Conditions | ® Solenoid status Either solid On or OFF VERTER(DAMPER) CLUTCH
e \oltage of Battery 10V - TCC

Threshold value e \oltage 3V e Open or short in circuit

Diagnostic Time e more than 320 ms e Faulty 2nd SOLENOID VALVE
e Faulty PCM/TCM

Fail Safe e Locked in 3 rd gear.(Control relay off)

SPECIFICATION  erroerac

Refer to DTC P0750

MONITOR SCANTOOL DATA  esosesce

1. Connect scantool to data link connector(DLC)

N

Engine "ON".
3.  Monitor the "2nd SOL. VALVE" parameter on the scantool

4. Operate vehicle with 2ND gear and monitor "2ND SOLENOID DUTY" is 0%

Specification: 1st gear — 100%, 2nd gear —» 0.0%
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FIG.1 1.2 CURRENT DATA FIG.2 1.2 CURRENT DATA
i i
* |L&RSV DUTY a.a X * (L&RSV DUTY 188. 8%
x |upsu_pur 6.6 %
* |ZNDSV DUTY 1688. 8% u LN ZNDSY DUTY 8.8 X n
* |0DSY DUTY 168 . a2 * (0DSY DUTY 188. 8%
* [TRANSAXLE RANGE SUW D % |SHIFT POSITION 2
THROTTLE P.SENSOR 12.9 % THROTTLE P.SENSOR 12.9 %
FLUID TEMP.SENSOR 66 °C FLUID TEMP.SENSOR 71 °C
CRK POSITION SNSR 887 rpn CRK POSITION SNSR 835 rpn
Y Y
[F1% | [sceN]| [FULL| [PaRT | |GRPH| [HELP| [F1x | [sceM| |FULL| [PaRT | [GRPH| [HELP|

FIG 1) 1st gear
FIG 2) 2nd gear

EKQE632A
Does "2nd SOLENOID DUTY " follow the referance data?

=S

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "W/Harness Inspection " procedure

TERMINAL & CONNECTOR INSPECTION  esozrens

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and then go to "Verification of Vehicle Repair" procedure

Go to "Power Circuit Inspection” procedure

POWER SUPPLY CIRCUIT INSPECTION  eo7esren

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between teminal"9" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON
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Specification: 12V is measured only for approx. 0.5sec

Is voltage within specifications?

YES

Go to "Signal circuit inspection” procedure

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve

6.LR solenoid valve
C109(2.0 GAS) .
CO9(2.7 GAS) 7.TCC solenoid valve
C209(DSL) 9.A/T battery

10.A/T battery

EKQEOQ34T

SIGNAL CIRCUIT INSPECTION  enoaaeec
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "4" of the ATM SOLENOID VALVE harness connector and terminal "16"
of the PCM/TCM harness connector

Specification: approx. 0 Q

Is resistance within specifications?

YES

Go to "Check signal circuit short Inspection” procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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TRANSAXLE TRANSMISSION

[2.7L Gasoline or DIESEL]

[2.0L Gasoline]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control
16.2ND solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

ATM
SOLENOID
VALVE

C09(2.7 GAS)
C209(DSL) @

C24-1(2.7 GAS)
C224-1(DSL)

TCM

13(12(1110/918|7]6[(5(4

26| 25|24|23|22|21{20|19|18|17

2. Check signal circuit short inspection

1) Ignition "OFF".

40.UD solenoid valve control
39.2ND solenoid valve control
33.0D solenoid valve control
35.TCC solenoid valve control

ATM
SOLENOID
VALVE
C109(2.0 GAS)

C130-2

PCM
O 40|59|38 323 29ed272625]
37[36]
O 35|34|33[el716el5]4[3]2]1

 —
w— L=

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "4" of the ATM SOLENOID VALVE harness and chassis ground.

EKQE615A

Specification: Infinite

Is resistance within specifications?

=S

Go to "Component Inspection" procedure

Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

3.UD solenoid valve

é(-g'\I_AENOID 4.2ND solenpid valve
VALVE 5.0D soleno_ld valve
C109(2.0 GAS) 6.LR solenoid valve

C09(2.7 GAS) 7.TCC solenoid valve
C209(DSL)

9.A/T battery
10.A/T battery

EKQEO021T
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COMPONENT INSPECTION  ess77s0
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector

3) Measure resistance between terminal "4" and terminal "9" of the ATM SOLENOID VALVE harness connector

Specification: Approximately 2.7~3.4 Q (20°C)

Is resistance within specification?
YES
Go to "CHECK PCM/TCM" as below

Replace 2nd SOLENOID VALVE as necessary and go to "Verification Vehicle Repair” procedure

ATM SOLENOID VALVE
(component side)

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.AT battery

10.A/T battery

EKQEO020T

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/IT Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating sound for 2NDSOLENOID VALVE Actuator Testing Function ?

YES
Go to "Verification Vehicle Repair" procedure
Replace PCM/TCM as necessary and Go to "Verificaiton Vehicle Repair" procedure
ACTUATOR TEST CONDITION

Refer to DTC P0750

VERIFICATION OF VEHICLE REPAIR  eisersos

Refer to DTC P0750
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[DTC P0765 SHIFT CONTROL SOLENOID VALVE D CIRCUIT MALFUNCTION |

COMPONENT LOCATION  essspzer

Refer to DTC P0750

GENERAL DESCRIPTION  esoororr

Refer to DTC P0750

DTC DESCRIPTION  eerocrec

Refer to DTC P0750

DTC DETECTING CONDITION  ecesaors

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy e Check voltage range
) . ) TORQUE CON-
Enable Conditions | ® Solenoid status Either solid On or OFF VERTER(DAMPER) CLUTCH
e \oltage of Battery 10V - TCC

Threshold value e \oltage 3V e Open or short in circuit

Diagnostic Time e more than 320 ms e Faulty OD SOLENOID VALVE
e Faulty PCM/TCM

Fail Safe e Locked in 3 rd gear.(Control relay off)

SPECIFICATION  esicearr

Refer to DTC P0750

MONITOR SCANTOOL DATA  essonr

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3.  Monitor the "OD SOL. VALVE" parameter on the scantool

4. Operate vehicle with 3rd gear and monitor "OD SOLENOID DUTY" is 0%

Specification: 1st gear —» 100%, 3nd gear —» 0.0%
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FIG.1 1.2 CURRENT DATA FIG.2 1.2 CURRENT DATA
& &
* (L&RSV DUTY 8.8 * (L&RSV DUTY 168. 8%
A UDSY DUTY 6.8 x * |UDSV DUTY 8.8 %
* [ZNDSU_DUTY 188 A [ ] * [ZNDSU_ DUTY 188, A
* |0DSV DUTY 168. 8 EJ0DSY DUTY 8.8 % "
* [TRANSAXLE RANGE SU D % [SHIFT POSITION 3
THROTTLE P.SENSOR 12.9 % THROTTLE P.SENSOR 16.1 %
FLUID TEMP.SENSOR 66 °C FLUID TEMP.SENSOR 72 °cC
CRK POSITION SNSR 887 rpn CRK POSITION SNSR 1789 rpn
Y Y
[F1¥ |[sceN] [FuLL| [paRT | [GRPH]| [HELP| |[FIX | [SCERN]| [FULL| |PART | |GRPH| |HELP|

FIG 1) 1st gear
FIG 2) 3rd gear

EKQE616A
Does "OD SOLENOID DUTY " follow the referance data?

YES

Fault is intermittent caused by poor contact in the sensor’'s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or

Go to "W/Harness Inspection " procedure

TERMINAL & CONNECTOR INSPECTION  eorsecos

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?
YES
Repair as necessary and then go to "Verification of Vehicle Repair" procedure

Go to "Power Circuit Inspection” procedure

POWER SUPPLY CIRCUIT INSPECTION  eicsepia

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between teminal"5" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON
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Specification: 12V is measured only for approx. 0.5sec

Is voltage within specifications?

YES
Go to "Signal circuit inspection" procedure

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve

6.LR solenoid valve
gég?ﬁ%ﬁ’gf) 7.TCC solenoid valve
C209(DSL) 9.AT battery

10.A/T battery

EKQE034T

SIGNAL CIRCUIT INSPECTION  ererezer
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

3) Measure resistance between terminal "5" of the ATM SOLENOID VALVE harness connector and terminal "14"
of the PCM/TCM harness connector

Specification: approx. 0 Q

Is resistance within specifications?

M=)

Go to "Check signal circuit short Inspection” procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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[2.7L Gasoline or DIESEL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control
16.2ND solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

ATM
SOLENOID
VALVE
C09(2.7 GAS)
C209(DSL) @

C24-1(2.7 GAS)
C224-1(DSL)

1 ]

13(12]1110|/9|8|7(6(5|4]|3 |2
26| 25(24|23|22|21{20(19(18]|17|16|15 |14

[EEN

2. Check signal circuit short inspection

1) Ignition "OFF" & Engine "OFF".

[2.0L Gasoline]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

40.UD solenoid valve control
39.2ND solenoid valve control
33.0D solenoid valve control
35.TCC solenoid valve control

VALVE

@

ATM
SOLENOID
C109(2.0 GAS)

C130-2
PCM

]40'39'38 s1pdzdzefo 72429
|37|36| 242322]21p0fiofi8]7

6[15[14/13|12]11]10] 9

[35]34]33[el7lels[4l5[2[1

A=
- ol
O

N =

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector

EKQE617A

3) Measure resistance between terminal "5" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

Is resistance within specifications?
YES

Go to "Component Inspection" procedure

Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM 3.UD solenoid valve

SOLENOID 4.2ND solenoid valve

VALVE 5.0D solenoid valve
6.LR solenoid valve

8889 2706%'%)8) 7.TCC solenoid valve
C209(DSL) 9.A/T battery

10.A/T battery

COMPONENT INSPECTION  e2080026

1. CHECK SOLENOID VELVE

EKQEO023T
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1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector

3) Measure resistance between terminal "5" and terminal "9" of the ATM SOLENOID VALVE harness connector

Specification: Approximately 2.7~3.4 Q (20°C)

Is resistance within specification?

YES

Go to "CHECK PCM/TCM" as below

Replace 2nd SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure

ATM SOLENOID VALVE
(component side)

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

EKQE049T

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC)
2) Ignition "ON" & Engine "OFF".
3) Select A/T Solenoide valve Actuator test and Operate Actuator test.
Can you hear operating sound for OD SOLENOID VALVE Actuator Testing Function ?

=S
Go to "Verification Vehicle Repair" procedure
Replace PCM/TCM as necessary and Go to "Verificaiton Vehicle Repair" procedure
ACTUATOR TEST CONDITION

Refer to DTC P0750

VERIFICATION OF VEHICLE REPAIR  e7score:

Refer to DTC P0750
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[DTC P0885 A/T RELAY CIRCUIT MALFUNCTION

COMPONENT LOCATION  ecsozncs

Voltage

PCM ON

OFF

Relay ON

OFF

Time

GENERAL DESCRIPTION  eearz240

EKQEG638A

The HIVEC Automaic Transmission supplies the power to the solenoid valves by way of a control relay. When the TCM
sets the relay to ON, the relay operates and the battery power is supplied to all the sonenoid valves. When the TCM sets
the relay to OFF, all solenoid valve power is shut off and the transmission is held in the 3rd gear position. (Fail Safe Mode)

DTC DESCRIPTION

EAB0604C

The TCM checks the A/T control relay signal by monitoring the contol signal. If, after the iginiton key is turned on, an
unexpected voltage value, which is quite a bit lower than battery voltage is detected, the TCM sets this code.

DTC DETECTING CONDITION  esaurse

Iltem

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check voltage range

Enable Conditions

Voltage of Battery 9V
Time after TCM turns on  0.5sec

Threshold value

Voltage 7V

Diagnostic Time

0.1sec

Fail Safe

Locked in 3 rd gear.(control relay off)

e Open or short in circuit
e Faulty A/T control relay
e Faulty PCM/TCM
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SCHEMATIC DIAGRAM

EBCF8D69

[2.7L Gasoline or DIESEL]

B+

| —[C36(2.7 GAS)
Al o ____ 1] C236(DSL)

ATM
___________ CONTROL
RELAY

C36(2.7 GAS)

[2.0L Gasoline]

2 31 C236(Ds1)
C35(2.7 GAS)
8] Cc235(DSL)
JOINT
G22 = °
(2.7 GAS) \|/ \I/ CONNECTOR
[ERVI(DN] B R v onseeee—n v s — v apm
14 15 12 11 | c35(2.7 GAS)
C24-3 9 10| cppq 7 6 | C235(DsL) 2
21] c224-3 2l ____C 3) c224-1 y < By PCM
ATM control N TCM relay voltage
e SOLENOID control
y Battery veoltage VALVE ATM
SOLENOID
VALVE
EKQE618A
MONITOR SCANTOOL DATA  eoizesen

1. Connect scantool to data

link connector(DLC)

2. Ignition "ON" & Engine "OFF".

3. Monitor the "A/T CON. RELAY VOLT" parameter on the scantool

Specification : Approx. B+
1.2 CUREENT DATA
F Y
x
TRANSAXLE RANGE SW P,N
SHIFT POSITION N, P, R
BOOST PRESS.SNSR 3 kPa |
HOLD~STD SWITCH STD
A/C SWITCH OFF
CLOSED TP SWITCH ON
STOP LIGHT SWITCH OFF
L
[F1% | [SCERN| [FULL| |PART | |GRPH| [HELP|

Is A/T RELAY VOLT withi

YES

n specifications?

C0885_1

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-

sion, contamination, dete

rioration or
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Go to "W/Harness Inspection" procedure

TERMINAL & CONNECTOR INSPECTION  es4s00ec

1. Many malfunctions in the electrical system are caused by poor harness and terminals. Faults can also be caused by
interference from other electrical systems, and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

M=)

Repair as necessary and then go to "Verification of Vehicle Repair" procedure

Go to "Power circuit inspection" procedure

POWER SUPPLY CIRCUIT INSPECTION  eeoesess
1. Ignition "ON" & Engine "OFF".
2. Disconnect the "A/T CONTROL RELAY" connector

3. Measure the voltage between terminal "1" of the "A/T CONTROL RELAY" harness connector and chassis ground.

Specification : Approx. B+

Is voltage within specifications?

M=)

Go to "Signal circuit inspection” procedure

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for Open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure

ATM
CONTROL
RELAY

C136(2.0 GAS)
C36(2.7 GAS)
O C236(DSL)

2 1 ) 1.Battery
2.Ground
4 3 3.Supplying Power
to solenoid valve

4.AIT control relay

EKQE052T

SIGNAL CIRCUIT INSPECTION  esscoase

1. CHECK A/T control relay harness
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1) Ignition "OFF".
2) Disconnect the "A/T CONTROL RELAY" connector
3) Measure the voltage between terminal "4" of the "A/T CONTROL RELAY" harness connector and chassis ground.

4) Turn ignition switch OFF — ON

Specification: 12V is measured only for approx. 0.5sec

Is voltage within specifications?
YES

Go to "Check Supplying Power to solenoid valve" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
If signal circuit is OK,Substitute with a known-good PCM/TCM and check for proper operation. If the problem
is corrected, replace PCM/TCM and then go to

ATM
CONTROL
RELAY
C136(2.0 GAS)
m C36(2.7 GAS)
O C236(DSL)
1.Battery
2 1 2.Ground
3.Supplying Power
4 3 to solenoid valve
4.AIT control relay

2

EKQE0S9T
2. CHECK Supplying Power to solenoid valve harness
1) Ignition "OFF".
2) Disonnect the "A/T CONTROL RELAY" and PCM/TCM connector

3) Measure the resistance between terminal "3" of the "A/T CONTROL RELAY" harness connector and terminal
"2, 3" of the PCM/TCM harness connector

Specification : Approx. 0 Q

Is resistance within specifications?
YES
Go to "Ground circuit inspection” procedure

Check for Open in C-41 joint connector
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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[2.7L Gasoline or DIESEL] [2.0L Gasoline]
1.Battery 1.Battery
2.Ground 2.Ground
3.Supplying Power to solenoid valve 3.Supplying Power to solenoid valve
4.AIT control relay 4.AIT control relay
2.Battery voltage 36.Battery voltage
3.Battery voltage
ATM
CONTROL RELAY
C36(2.7 GAS) C36(2.7 GAS)
Ianl C236(DSL) ljnfl C236(DSL)
2 1 2 1 |ATM
4 3 CONTROL
4 3 + | RELAY
@ /j— M=
N
SIS - of [ (ke
-| |_|:|_|TCM :l_ |37|36| _8§|_141 12[11]10] 9
1 O 35]34]33[el7lels]4l3[2[1
13|12 (11[10{9|8|7]6]5]4|3 |2 |1 =
26| 25|24|23|22(21|20|19(18(17|16 |15 | 14 \]_ =
EKQE633A

GROUND CIRCUIT INSPECTION  eeras292
1. Ignition "OFF".

2. Connect the "A/T CONTROL RELAY" connector

3. Measure the resistance between terminal "2" of the "A/T CONTROL RELAY" harness connector and chassis ground

Specification : Approx. 0 Q

Is resistance within specifications?

YES

Go to "Component inspection" procedure

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
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TRANSAXLE TRANSMISSION

ATM
CONTROL
RELAY
C136(2.0 GAS)
C36(2.7 GAS)
oH | c236(0sL)
— 2 1
4 3

COMPONENT INSPECTION

1. Ignition "OFF".

1.Battery
2.Ground
3.Supplying Power
to solenoid valve
4.AIT control relay

E1BCE091

2. Remove "A/T CONTROL RELAY"

3. Measure the resistance between each teminal of the sensor

EKQEO087T

Specification:
Iltem Termianl No
. 1(red) - 3(pink) INFINITE
Resistance
2(black) - 4(pinl)
supply(B+) to number 4 and supply 1(red) - 3(pink) 00

(B-) to number 2.

Is resistance with in specification?

=S

Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and then go to "Verification of Vehicle Repair" procedure.

Replace ATM CONTROL RELAY and then go to "Verification of Vehicle Repair" procedure.

ATM
CONTROL
RELAY
C136(2.0 GAS)
C36(2.7 GAS)
. o4 | c236(0sL)
2 1
4 3
]

1.Battery
2.Ground
3.Supplying Power
to solenoid valve
4.AIT control relay

EKQE083T
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VERIFICATION OF VEHICLE REPAIR  esscaras
After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.

Are any DTCs present ?

M=)

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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|DTC P1500 VEHICLE SPEED SENSOR

COMPONENT LOCATION  e222rone

EFKD136A

GENERAL DESCRIPTION  eropssec

A vehicle speed sensor informs the ECM whether the vehicle is moving or not as well as whether the vehicle speed is

high or not.
The ECM controls injection, ignition, shifting and torque converter clutch timing with this sensor signal.

DTC DETECTING CONDITION  ecsraass

Item Detecting Condition & Fail Safe Possible Cause
DTC Strategy °
Enable Conditions | e Vehicle speed from the sensor =30 /h

* Vehicle speed sensor circuit.

Threshold Value e No Signal + Vehicle speed sensor

Diagnostic Time e More than 30 seconds

Fail safe °
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SCHEMATIC DIAGRAM  ercosese
[CIRCUIT DIAGRAM] [CONNECTION INFORMATION] (A/T)
) e Terminal Connection Function
- = A 1 CEIIND, 2 Joint connectar — power
% £ ° z 521 Ground
“AEL e WW 3 CEIENOAE Joint connector - ECM
- A
Y
w\mi """""""""" 3(WT) [c246
2(AIT) 3(AIT)
1'2( cza)fo\E
O, :' """" pEfeT
49 )] C230-1
- TIECM
oo
[HARNESS CONNECTORS]
JL B
O ¢ P
DOEVECORRD | LI
p— 20194911619 -
L

C246

C235

C230-1

WAVEFORM INSPECTION

1. IG KEY ON, Engine RUN

ECC73447

2. Vehicle sensor connector: Connect.

3. Monitor the vehicle speed sensor signal from the terminal 3.

4. Does "CAN BUS LINE DATA " follow the referance data?

MONITOR SCANTOOL DATA

E7845BCA

EKQE619A

1. Service data mode: check for vehicle speed sensor data while the engine speed varies.

2. Measure the data during driving or rotating the wheels with a lifted up state.

TERMINAL & CONNECTOR INSPECTION

EB17FOCF

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or

damage.

Has a problem been found?
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YES
Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

POWER SUPPLY CIRCUIT INSPECTION  eezecens
1. Power supply circuit inspection

1) Vehicle speed sensor connector: Disconnect.

2) 1G KEY ON, ENG OFF.

3) Measure the voltage of the termianl 1.

Specification : Approx. B+

Is voltage within specifications?
YES

Go to "Ground circuit inspection" procedure.

NO

Check for Open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
Check for the relevant fuses.

B+

% %
2(MIT)
T(AIT)

| VSS |

1(MIT) 3(MIT

2(AIT) I 3(AIT)
- 4

)
9 | c230-1

ECM

KKQE029T
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GROUND CIRCUIT INSPECTION  eszpasoo

1. Ground circuit inspection
1) 1G KEY OFF

2) Vehicle speed sensor connector: Disconnect.

3) Measure resistance between terminal ground of vehicle speed sensor harness connector and terminal ground
of PCM(or TCM) connector.

Specification : Approx. 0Q

Is resistance within specifications?
YES

Check for the signal circuit.

Check for Open or short in harness. Repair as necessary.

B+
CDO FF
20MT)
1(A/T)
VSS
1MIT) 3MIT)
2(AT) 3(AT)
= - 49 | c230-1
ECM

KKQEO030T
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IDTC P1603 CAN COMMUNICATION BUS OFF

COMPONENT LOCATION  eseseass

KKQE001D

GENERAL DESCRIPTION  essssrro
The TCM can either receive data from the Engine Control Module or ABS control module, or it can send data to the ECM

and ABSCM by using CAN communication.
The CAN communicaton is one of the vehicle communications method, which is now widely used to transfer signals.

DTC DESCRIPTION  esccrees

The TCM reads data on the CAN-BUS line and checks whether the data is equal to the data which the TCM sent before.
If the data is not the same the TCM decides that either the CAN-BUS line or TCM are malfuncting and sets this code.

DTC DETECTING CONDITION  eios7088

Item Detecting Condition & Fail Safe Possible Cause
DTC Strategy e Check voltage range
e |G switch on
e No actuator test
Enable Conditions e No FAIL S_AFE status of 3rd gear holding
e No FAIL in PG-A,B
e Power voltage = 10V is detected for a series of 0.5 sec * Open or Short in CAN
e Engine STOP communication harness.
] _ » Faulty ECM.
Threshold Value e In case of no ECU information - Faulty TCM.
Diagnostic Time e 0.5 Sec.
e INTELLIGENT SHIFT and is inhibited
Fail safe e Learning for oil pressure control is inhibited
e Torque Retard requirement is inhibited
e Direct connection control of TCC is inhibited
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SCHEMATIC DIAGRAM

EF7EDBFF

[2.7L Gasoline or DIESEL]

C58(2.7 GAS)

ECM
36 37] C30-4(2.7 GAS)
10 9| C230-1(DSL)
C24-3(2.7 GAS)
3 4 | C224-3(DSL) 5 4
HIGH LOwW HIGH LOwW
TCM 4WD
ECM

C258(DSL)

[2.0L Gasoline]

PCM

C130-1

LOW

HIGH

ECM

MONITOR SCANTOOL DATA

E20A9AF7

Connect scantool to data link connector(DLC).

Engine "ON".

EKQE620A

Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED SENSOR, THROTTLE P.

SENSOR)" parameters on the scantool.

Compare it with referance data as below.

FIG.1 1.2 CURRENT DATA

a1-16

E3IA1. ENGINE RPH
82.VEHICLE SPEED SNSR 18
¥ |@3.THROTTLE P.SENSOR 15.7 %
a7. DAMP. CLUTCH SLIP

ag.L&R SV DUTY

a9.uD 3V DUTY

18. ZND SV DUTY

11.0D SV DUTY

*

F

1372 rpn
knh

¥

[FI1X® | |PaRT| [FULL| [HELP| |GRPH| |RCRD|

FIG.1) Low-speed
FIG.2) High-speed

Does "CAN BUS LINE DATA " follow the referance data?

FIG.2 1.2 CURRENT DATA 8116
i
Jor incine w5372 ren |l
% |p2.VEHICLE SPEED SNSR 158 kn/h
% |@3.THROTTLE P.SENSOR  41.2 %
87. DAMP. CLUTCH SLIP
#8.L&R SU DUTY
89.UD SV DUTY
1A.2ND SV DUTY
11.0D SV DUTY
¥
[FI1X | |PART| |FULL| |HELP| [GRPH| [RCRD|

EKQE621A
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YES

Fault is intermittent caused by poor contact in the sensor’s and/or PCM/TCM'’s connector or was repaired and
PCM/TCM memory was not cleared.And go to Verification of Vehicle Repair procedure.

Replace PCM/TCM and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  &7siceos

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.
4. Are any DTCs present?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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IDTC P1604 NO ID FROM ECM

COMPONENT LOCATION  ecassi

Refer to DTC P1603.

GENERAL DESCRIPTION  essseseo

Refer to DTC P1603.

DTC DESCRIPTION  eceoceze

When the TCM cannot read the data from the ECM through the CAN-BUS line, the TCM sets this code.
CAN-BUS circuit malfunctioning or ECM can be a posssible cause of this DTC.

DTC DETECTING CONDITION  errrrce

Item Detecting Condition & Fail Safe Possible Cause
DTC Strategy e Check voltage range
e |G switch on
e No actuator test
Enable Conditions | ® No FAIL SAFE status of 3rd gear holding
e No FAIL in PG-A,B
e Power voltage = 10V is detected for a series of 0.5 sec « Open or Short in CAN
e Engine STOP communication harness.
. . * Faulty ECM.
Threshold Value e In case of no ECU information « Faulty TCM.
Diagnostic Time e 15 Sec.
e [INTELLIGENT SHIFT and is inhibited
Fail safe e Learning for oil pressure control is inhibited
e Torque Retard requirement is inhibited
e Direct connection control of TCC is inhibited

MONITOR SCANTOOL DATA  essessco

Refer to DTC P1603.

VERIFICATION OF VEHICLE REPAIR  ereieas

Refer to DTC P1603.
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IDTC P1764 TCU CAN MI-COM MALFUNCTION

COMPONENT LOCATION  ezra0nss

EKQE640A

GENERAL DESCRIPTION  esapseso

A communication line exists between the Engine Control Module(ECM) and the Transaxle Control Module(TCM). The
communication is through a Control Area Network(CAN). Without CAN communication, an independent pin and wiring
is needed to receive a sensor information from a ECM. The more information to be communicated, the more wirings is
required. In case of CAN communication type, all the information need to be communicated among control modules such
as ECM and TCM use CAN lines.

DTC DESCRIPTION  esazzcea

After clearing the DTC, check the malfunction of TCM and 4WD ECM, if the DTC sets again. This code may set if there
is no signal to 4WD ECM.

DTC DETECTING CONDITION  eesrages

Item Detecting Condition & Fail Safe Possible Cause

e ECU-ITM Communication Line, or ECU

DTC Strategy ) )
side malfunction

e IG SW ON
e No actuator test . ECM. 4WD ECM ‘
Enable Conditions | ® NO holding | ’ d connec.orl
e No fail in input/output speed sensors 00Seness and poor termina
e Battery voltage = 10V to wire connect|on.- .
e Engine speed  Approx. 260 rpm * CAN HIGH/LOW circuit
open/short.
Threshold Value e Loss of Signal * ECM malfunction.
i — * 4WD ECM malfunction.
Diagnostic Time e 1 Sec.

e COMMUNICATION : STOP TCM transmitting
Fail safe e LOGIC : NO INTELLIGENT SHIFT, NO hydraulic
control learning, NO TORQUE RETARD
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SCHEMATIC DIAGRAM  eueeae2

[CIRCUIT DIAGRAM] [CONNECTION INFORMATION]
C30-4 - - -
(2.7 GAS) Terminal Connection Function
ECM (Cz%os(glAS) NO.3
C230-1(DSL) NO.10 CAN (HIGH)
10 7 9 NO.5
NO.4
. CAN (LOW
NO.9 NO.4 ( )
3 4 5 4
O O

C24-3 O— C58
HIGH LOW | c224-3 HIGH LOwW (CZlé éBAS)
(2.0 GAS)
TCM 4WD
ECM C258(DSL)

[HARNESS CONNECTORS]

*|*%|9|8[7]|6|5|4|3|*]|* 13|12|11]10|/9(8|7|6(5|4|3 |2 |1
22|21 * |« A8L716|+ | * 1312 26|25|24|23|22|21|20|{19(18]|17|16 (15|14
] o u) o
TCM C24-3 or C224-3 4WD ECM C58 or C158 or C258 ECM C230-1 or C30-4

EKQE629A

WAVEFORM INSPECTION  eaerosas

1. I1G KEY ON, ENG ON
2. TCM or 4WD ECM connector : Connect.

3. Monitor signal waveform between terminal 3 & 4 of TCM harness connector and chassis ground.

rr 8 1eav az.c [N 0

[CAUTION]The above value is just for reference. The actual value
may differ from it according to various engine condition.

e LLsEmsmSERES

L ae

m_'lzucn [cums| [mEmo| [REcD| [mENs]

P1726_1

MONITOR SCANTOOL DATA  eeoceosr

When the DTCs related to CAN communication set, use the sensor data(TCM side) to check for the ECM & TCM'’s com-
munication conditon. Check the data such as the engine RPM and the throttle position sensor at idle in order to inspect
the signal between ECM and TCM.
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TERMINAL & CONNECTOR INSPECTION  escsices

1. Many malfunctions in the electrical system may be caused from poor harness and terminals. These faults can be
caused by interference from other electrical systems and mechanical or chemical damage.

2. Thoroughly check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration, or
damage.

Has a problem been found?

YES

Repair as necessary and go to "Verification of Vehicle Repair" procedure.

Go to the next procedure.

COMPONENT INSPECTION  e7eacass

1. TCM component inspection
1) 1G KEY OFF, ENG OFF

2) Measure resistance between the terminal 3 and 4 with the specification below.

Specification: Without TCS, 4WD system
ECM connector and TCM connector: Connect - 60Q + 1Q
ECM connector: Disconnect and TCM connector: Connect - 120Q + 2Q
ECM connector: Connect and TCM connector: Disconnect - 120Q + 2Q

Specification: With TCS, 4WD system
ECM connector and TCM connector: Connect - 120Q + 2Q

Is resistance display near the specified value?

YES

Check if ECM-TCM communication line is short to ground.

Check if ECM-TCM communication line is open.
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OFF
C30-4
ECM (2.7 GAS)
C130-1

(2.0 GAS)
—O——0— 2301(0s1)

c24-3

3 ‘4 (2.7 GAS)
C224-3

Low | a2

2. ECM waveform inspection

1)
2)
3)

4)

IG KEY OFF, ENG OFF
TCM connector: Disconnect.
Connect the terminal 3 and 4 of TCM connector to a scan tool.

IG KEY ON
Is CAN Signal display near the specified value?

YES

Inspect TCM waveform.

ECM communication signal malfunction - replace ECM.

After checking 4WD ECM circuit, if any malfunctino is detected, replace 4WD ECM.

o

C30-4
(2.7 GAS)
C130-1

(2.0 GAS)
C230-1(DSL)

C24-3
HIGH LOW | 2.7 GAs)

TCM C224-3

(DSL)

3. TCM waveform inspection

1)

2)

IG KEY OFF, ENG OFF

ECM connector: Disconnect.

EKQE024T

EKQEOQ27T
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3) Connect the terminal 9 and 10 of ECM connector to a scan tool.

4) IG KEY ON
Is CAN Signal display near the specified value?

=S

TCM is in a normal condition.

TCM communication signal malfunction - replace TCM.
After checking 4WD ECM circuit, if any malfunctino is detected, replace 4WD ECM.

SIGNAL CIRCUIT INSPECTION  ez72rra
1. ECM-TCM communication line open inspection
1) 1G KEY OFF, ENG OFF

2) ECM connector and TCM connector: Disconnect.

3)

Measure resistance between terminals 10 of the ECM harness connector and 3 of the TCM harness connector.

Measure resistance between terminals 9 of the ECM harness connector and 4 of the TCM harness connector.

Specification : Approx. 0Q

Is resistance display near the specified value?

YES

Check if ECM-TCM communication line is short.
Repair open circuit of CAN Low comm. Line.

@OFF
C30-4
ECM (2.7 GAS)

C130-1

(2.0 GAS)
10 9 C230-1(DSL)
Femmm—————
N g g
3 4 C24-3
(2.7 GAS)
HIGH LOwW | c224-3

TCM ®sb

EKQE025T
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GROUND CIRCUIT INSPECTION  es7apsaa

1. ECM-TCM communication line short to ground inspection

1)
2)
3)

4)

IG KEY OFF, ENG OFF
TCM connector, ECM connector, 4WD ECM connector and TCS(or ESP) connector: Disconnect.
Measure resistance between terminal 4 of TCM harness connector and chassis ground.

Measure resistance between terminal 3 of TCM harness connector and chassis ground.

Specification : Approx. ©Q

OFF
D] eon
30-4

Is resistance display near the specified value?
=S
Go to the "Component inspection”.

Repair ground to short circuit of CAN Low comm. Line.
If problem is solved, go to the "Verification of Vehicle Repair".

C -
(2.7 GAS)
Ci30.1
10 9 (2.0 GAS)
£230.1(DSL)
3 4
c24-3
HIGH LOW | 37 cas)
TCM C224-3

(DSL)

EKQE026T
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AUTOMATIC TRANSAXLE 8. Remove the bolt(B) which mounts the clutch release

cylinder(A) to the inhibiter switch.

REMOVAL E26D9F59

1. Remove the air duct.

2. Remove the battery.

3. Remove the battery tray.

4. Remove the air cleaner assemblt.
5. Rmove the intercooler inlet pipe.

6. Disconnect the connectors relevant to a transaxle.

EKKD109A

9. Detach the clutch release cylinder(B) clip(A).

EKKD107A

EKKD110A

EKKD147A

7. Disconnect the ground earth wire.
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10. Detach the hoses(A), loosening the oil cooler hose 12. Remove the trasaxle mountinf bracket bolts(A).
clamps.

KKKKKKKK
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TRANSAXLE TRANSMISSION

13. Remove the transaxle upper mounting bolts(A). 17.

18.

KKQEOO4A

14. Remove the bolts which mount the transaxle to the
front sub frame.

15. Lift up the vehicle.

16. After removing the oil drain plug(A), Drain the fluid.

EKKD126A

19.

20.

Support the transaxle with a jack.
Remove the steering column bolt(See 'ST’ group).

Remove the driveshafts (See 'DS’ group-'DRIVE-
SHAFT).

Remove the bolt(A) which mount the transaxle to the
rear sub-frame.

KKQEOO5A



AUTOMATIC TRANSAXLE SYSTEM

TR -251

21. Remove the sub-frame. If it is 4 wheel 1 drive ve-
hile(4WD), remove the propeller shaft first(See 'DS’
group-'PROPELLER SHAFT).

EKKD138A

EKKD139A
22. Remove the transaxle lower mounting bolts.

23. Remove the transaxle assembly.

INSTALLATION  espseser

1. Installation is in the reverse order of removal.



TRANSAXLE TRANSMISSION
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Remove the shift cable mounting nut(A).

7.

AUTOMATIC TRANSAXLE

CONTROL SYSTEM

SERVICE ADJUSTMENT

PROCEDURE

EABEECCB

INHIDITER SWITCH

REPLACEMENT

Pull up the parking brake.

1.
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2.

Remove the air cleaner assembly.

3.

Remove the batterty.

4.

Remove the batterty tray(A).

5.

KKQEO10A

Remove the inhibiter switch loosening the mounting

bolts.

8.

If

Refering to 'INSPECTION’, check for continuity.
there is an error, replace the inhibiter switch.

9.

KKQE014Z

Remove the inhibiter switch connector.

6.

KKQEO11A

10. After tightening the shift cable mounting nut, connect

the inhibiter switch.

11. Install the batterty, battery tray and the air cleaner

assembly.
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INSPECTION

1. Check for the starter motor when the ignition swith is
at’'START’ position and th shift lever at'P’ or 'N’ range.

2. Check for the rear lamp when the ignition swith if it
does not work porperly.

3. Check for the inhibiter switch if it does not work prop-
erly.

4. If the inhibiter switch is not fixed in a proper position,
reassemble it in the right position.

5. Re-check 1 and 2 procedures.
6. Using a scan tool, confirm the DTCs.

7. Disconnect the battery (-) terminal and the inhibiter
switch.

8. Check for continuity between terminals at the switch
connector.

KFW9008A

9. If there are not continuity between the terminals in
the table above for each switch position, replace the
inhibiter switch.

KKQEOO8A
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SHIFT LEVER 3. Seperate the lever assembly(B) from the facia bracket
assembly(A).

REMOVAL E5CA11DB

1. Remove the shift lever knob(A).

KKQEOO7A
4. Disconnect the cable interlinked to lever assembly.

KKQEO09A 5. In case of 4WD vehivle, discconnect the 4WD ECM
connector(A).
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2. Remove the console cover(B), disconnecting the shift
lever connector(A).

J

KKQEOO6A

KKQE00BA 6. Remove the facia bracket assembly.
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I NSP ECTI O N EDD836E7
CHECK POINTS OF SHIFT LOCK SYSTEM

1. With shift lever at P position and brake pedal not de-
pressed. Push button cannot be operated. (Shift lever
cannot be shifted to other positions from P) Push but-
ton can be operated at the positions except P.

2. With IG key at the position other than "LOCK" (May
be at "ACC") and brake pedal stroke 15~25mm (With
shift lever at P position). Push button can be operated
and shift lever can be shifted smoothly to other from
P.

3.  With brake pedal not depressed. Shift lever can be
shifted smoothly to "P" positions from other positions.

4. Brake pedal must be operated smoothly without

catching at all positions.
KKQE001Z

ADJUSTING PROCEDURE FOR "P" SHIFT LOCK
CABLE 4. Doing the work of 3. slightly pull outer casing of shift
lock cable to direction "E" to stretch cable. In this

1. Check that each lock cam is shown below. case, shift lock cam must not move.

5. After checking portion of cable end touches cable fix-
ing pin of shift lock cam. Fix outer casing with a nut.

6. Check the installation condition of the shift lock cam.

INSTALLATION  eosaoroe

1. Install the facia bracket assembly.

2. In case of 4WD vehicle, connect the 4WD ECM con-

nector(A).
V el )
\\ .
2\

S

KKQEOO1A A

2. Install shift lock cable in position according to this = f')
DWG. In this case, shift lock cable must be fixed to Py
brake pedal in position.

3. Temporarily install shift lock cable to A/T lever assy ?\({/ /
as shown below. Securely insert cable end into fixing Qég«%’/’\/

point of shift lock cam. ;

KKQEOOBA

3. Connect the cable interlinked to lever assembly.
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4. Install the lever assembly(B) to the facia bracket as- 7. Install the shift lever knob(A).
sembly(A).

KKQEOO09A

KKQEO007A

5. Install the console cover(B) fixing the shift lever con-
nector(A) on it.

6. Install the lever conver(B) completely connecting the
terminals.

KKQEOO8A



