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AT -2 AUTOMATIC TRANSAXLE (A4CF1)
GENERAL
SPECIFICATION  e1008ra8
Transaxle model A4CF1
Engine model Gasoline 1.6L
Torque converter 3 elements 2 phases 1 stage
Torque converter size #3236
Oil pump type Parachoid
Transaxle case type Separated
Clutch: 3EA
Friction elements Brake: 2EA
OWC : 1EA
Planetary gear 2EA
1st 2.919
2nd 1.551
Gear ratio 3rd 1.000
4th 0.713
Reverse 2.480
Final gear ratio 4.619
Fluid pressure balance piston 3EA
Stall speed 2,000~2,700 rpm
Accumulator 4EA
Solenoid valve 6EA (PWM:5EA, VFS:1EA)
Gear shift position 4 range (PR,N,D)
Oil filter 1EA

* PWM : Pulse Width Modulation
* VFES : Variable Force Solenoid
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GENERAL AT -3
TIGHTENING TORQUE
Iltem Nm kgf.m Ib-ft
Control cable bracket 15~22 1.5~2.2 11~16
Input shaft speed sensor 10~12 1.0~1.2 7~8
Output shaft speed sensor 10~12 1.0~1.2 7~8
Manual control lever 17~21 1.7~2.1 13~15
Inhibitor switch 10~12 1.0~1.2 7~8
Oil pan 10~12 1.0~1.2 7~8
Valve body mounting bolt 10~12 1.0~1.2 7~-8
Qil drain plug 35~45 3.5~45 25~32
Pressure check plug 8~10 0.8~1.0 6~7
Front roll support bracket bolt 60~80 6.0~8.0 43~58
Rear roll support bracket bolt 60~80 6.0~8.0 43~58
Transaxle support bracket bolt 60~80 6.0~8.0 43~58
LUBRICANT  es7orose
Iltem Specified lubricant Quantity
Transaxle fluid liter (US qt, Imp.qt) GENUINE DIAMOND ATF SP-IIl or SK ATF SP -llI 6.8 (7.2, 5.98)
SEALANT
Item Specified sealant
Rear cover

Oil pan

Torque converter housing

LOCTITE FMD-546
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AUTOMATIC TRANSAXLE (A4CF1)

SPECIAL TOOL EDBC6F5F

Tool
(Number and name)

lllustration

Use

09200-38001
Engine support fixture

AKGF020A

Removal and installation of the transaxle.

09624-38000
Crossmember supporter

EKBFO05A

Supporting of the crossmember.
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AUTOMATIC TRANSAXLE SYSTEM AT -5

AUTOMATIC TRANSAXLE
SYSTEM

DESCRIPTION  essss62a

The new small sized automatic transaxle (A4CF1) is for Gamma 1.6 gasoline engine.
The transaxle (A4CF1) is improved on the durability, fuel consumption and efficiency
by the new main features as followed.

The new main features

The hydraulic centrifugal oil pressure balance piston.
The full line pressure variable control system.

The long travel damper clutch.

The disc type return spring.

The ultra flat torque converter.

agrONPE

FUNCTIONS

Item Contents

The full line pressure variable control operates in the valve body to
improve the fuel consumption.

The long travel damper clutch is applied to the torque converter to improve the engine
revolution change reduction capability and the fuel consumption. (17~20°)

The oil pump of the trochocentric type is changed to parachoid type to improve the
processing and the capacity efficiency at the low RPM range.

Components
The disc type return spring is applied to the low reverse brake to

improve the durability and reduce the length.

The hydraulic centrifugal oil pressure balance piston is applied to the inside of
clutch to improve the durability and the shift control capability.

The low noise gear and the gear teeth face grinding are applied to the transfer
driven gear to improve the noise and the durability.

The oil pressure value set by TCM is coupled with the engine torque so
that the stable shift feeling can be improved.

The engine torque reduction control operates effectively to improve
the shift feeling and the durability.

It can be the skip shift of 1 -3 and 2 - 4 when shifting.

The reverse clutch, not L/R brake is controlled when controlling the N- R
shift so that the N - R shift feeling can be improved.

Electronic control system The range of the damper clutch direct control expands to improve the fuel consumption.

The current control chip is installed into the TCM to regulate the solenoid
control current and control the oil pressure securely according to the
change of the temperature and voltage.

The FPC(Flexible Printed Circuit) harness is composed of the thin and flat
copper in the insulating film like electric wire.

The tachometer is operated by the change of the frequency forwarded from the
TCM to the instrument cluster, not vehicle speed sensor.
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AUTOMATIC TRANSAXLE (A4CF1)

TRANSAXLE STRUCTURE
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. Reverse clutch

. Overdrive clutch

Rear cover

. Second brake

Low and reverse brake
. Output shaft

. Differential

~NoO U WN R
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8. Damper clutch
9. Input shaft

10.
11.
12.
13.
14.

Oil pump assembly
Torque converter assembly
Underdrive clutch
Output planetary carrier
Overdrive planetary carrier
SHDAT6030L
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AUTOMATIC TRANSAXLE SYSTEM AT -7

MECHANICAL SYSTEM
FUNCTION
TORQUE CONVERTER

The torque converter, as the power plant which delivers the power of engine to the automatic

transaxle, consists of 3 elements, 2 phases and 1 stage type.

- The flowing section form of the torque converter changes the round type to the flat type
to reduce the length of the torque converter.

- The maximum operating degree of the damper clutch installed inside the transaxle increases from 11° to
18.5° to improve the engine revolution change reduction capability and the fuel consumption

Long travel damper

185°

Existing damper
11°

il

S% 4\ i—

AL 7 > Reduction

SHDAT6060L

OlL PUMP

The oil pump is made of the aluminum (the reaction shaft support) to loose the weight and selects the parachoid
type to improve the processing and the capacity efficiency at the low RPM range.

<Trocoid> <Pharacoid>

BKGF002B
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AT -8 AUTOMATIC TRANSAXLE (A4CF1)

BRAKES

The automatic transaxle (A4CF1) uses the low and reverse brake and the second brake. The low and reverse

brake is fixed by the low and reverse annulus gear and overdrive planetary carrier at the 1st speed.

- The disc type return spring is applied to the low and reverse brake and it minimizes the slip of the friction
material from the uniform spring operation power to improve the durability and reduce the length.

The overdrive sun gear is held on the transaxle case by the second brake at the 2nd speed.

AKGF021D

P

P1,P:

P,

Y
4

Start Setting=  After Start New = After

<Disc type return spring> <Caoll type return spring>

BKGF002C
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AUTOMATIC TRANSAXLE SYSTEM AT -9

CLUTCH

The multiple clutches and the one way clutch are used as the transaxle device.

The retainer of each clutch is composed of the precision sheet metal parts to realize the productivity and the light weight.
The hydraulic centrifugal oil pressure balance device places inside the clutch assembly.

Generally the oil remained in the piston oil pressure chamber pushes the piston by the centrifugal

force. But to prevent the piston from being pushed, the oil filled in between the piston and the return

spring retainer occurs the centrifugal force and both of the power is offset so that the piston don't

move. In result, it improves the durability and the shift control ability.

Piston

Balance piston

Piston oil pressure chamber

Centrifugal balance seal

<Centrifugal balance device>

BKGFO03A

1. UNDERDRIVE CLUTCH

The underdrive clutch is engaged at 1st, 2nd and 3rd speed.

The driving force of input shaft is delivered to the underdrive sun gear.

The operating oil pressure in the underdrive clutch components operates between the piston and the retainer
and pushes the piston to the clutch discs to deliver the driving force from the retainer to the hub.

<« Retainer

Piston

Return spring
retainer

Return spring

<Underdrive clutch>

BKGF003B

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM

AT -10

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

2. REVERSE CLUTCH AND OVERDRIVE CLUTCH

The reverse clutch is engaged at the reverse and delivers the driving force of input shaft to the reverse sun gear.
The overdrive clutch is engaged at the 3rd and 4th speed and delivers the driving force of input shaft to

the overdrive planetary carrier and the low and reverse annulus gear.

The operating oil pressure of the reverse clutch operates between the reverse clutch retainer and overdrive
clutch retainer and it has the whole overdrive clutch moved to deliver into the hub via retainer.

STRUCTURE OF THE REVERSE AND THE OVERDRIVE CLUTCH

. Snap ring

. Clutch reaction plate
. Clutch disc

. Clutch plate

. Snap ring

Clutch reaction plate
Clutch disc

Nou A wN R

8. Clutch plate
9. Snap ring

10.
11.
12.
13.
14.

WWW.DIGITALKHODRO.COM

Spring retainer

D-ring

Return spring
Overdrive clutch piston
D-ring

15.
16.
17.
18.
19.

Reverse clutch piston
D-ring

D-ring

D-ring

Reverse clutch retainer

BKGF003C
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AUTOMATIC TRANSAXLE SYSTEM AT -11
PARKING SYSTEM parking system and is so complicated. But the cam type

_ _ for AACF1 model doesn’t need the support and the struc-
The parking system for AACF1 model is the cam type. ture is simply. It only needs the guide to prevent from mov-
The roller type installed to the existing new generation AT ing the cam idly.
needs the support to move the roller when operating the

cam Guide
Parking sprag AR =t

J

._A.' A —
o -. =
0 w —)
o\ - ElD)
%, !

{7

Wi

’ —‘l
A
<Parking system>

BKGF003D

POWER TRAIN
ub/C oD/C REV/C 2-4/B LR/B owcC
P °
R ° °
N °
D1 ° ° °
D2 ° °
D3 ° °
D4 ° °
L ° ° °
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AT -12 AUTOMATIC TRANSAXLE (A4CF1)

OPERATION  eeccocon pressure instead of the line pressure like the HIVEC
transaxle.

HYDRAULIC CONTROL SYSTEM The material of spool valve in the valve body is changed

from the steel to aluminum to reduce the oil leakage by
the thermal expansion between the valve body and spool
valve at the high temperature.

The switch valve, the solenoid valve and the fail safe valve
are operated to drive the vehicle at the 3rd speed and re-
verse even thought the malfunction of the electronic con-
trol parts occur.

MAIN FEATURES

The VFS (Variable Force Solenoid) installed in the valve
body is applied to transaxle(A4CF1). VFS varies the line
pressure from 4.5bar to 10.5bar according to throttle open
angle and shift range to improve the fuel consumption and
shift ability.

And the reducing valve which is installed in the valve body
makes the solenoid control pressure using the reducing

Solenoid valve

(VFS) Line pressure
T (TO CLUTCH)

Line pressure
(bar)

10.5

Control pressure

»| Regulator valve
A

<A4CF1 full variable line pressure control>

Throttle open angle (%)

SHDAT6038L
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AT -13

STRUCTURE OF HYDRAULIC CIRCUIT

14
H

23

26
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OIL PAN
1. Reverse clutch 11. Damper clutch control valve 21. VFS valve
2. Low and reverse brake 12. N-R control valve 22. Pressure control valve-A
3. Overdrive clutch 13. Fail safe valve-A 23. Pressure control valve-B
4. 2/4 brake 14. Fall safe valve-B 24. Pressure control valve-C
5. Underdrive clutch 15. PCSV-D 25. PCSV-A
6. Reverse clutch accumulator 16. Torque converter pressure control valve 26. PCSV-B
7. Overdrive clutch accumulator 17. Reducing valve 27. PCSV-C
8. 2/4 brake accumulator 18. OD & L/R switch valve 28. Oil pump
9. Underdrive clutch accumulator 19. ON/OFF solenoid valve 29. Manual valve
10. Torque converter assembly 20. Regulating valve

BKGF004B
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AT -14 AUTOMATIC TRANSAXLE (A4CF1)

ELECTRONIC CONTROL SYSTEM

/ \ > Hot at all time, |G power source

Hot at all time, IG power source —
> VFS valve
Inhibitor switch —_— PCSV-A
— -
é -
Input shaft speed sensor —_ T PCSV-B
Output shaft speed sensor _—
M 5 PCSV-D
Oil temperature sensor — > ON.OFE solenoid valve
> ,
————| Instrument cluster(shift lever position)
Brake switch >
—_— Instrument cluster(Tachometer)

: Engine ECU ABSECU
i (CAN communication) (CAN communication)

SHDAT6061L
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AUTOMATIC TRANSAXLE SYSTEM AT -15

SENSOR AND ACTUATOR FUNCTION

ITEM FUNCTION
Input shaft speed sensor Detect the input shaft rpom(TURBINE RPM) at the OD/RVS retainer
Output shaft speed sensor Detect the output shaft rpm(T/F DRIVE GEAR RPM) at the T/F drive gear
Engine rpm signal Receive the engine rpm via CAN communication with ECM
Fluid temperature sensor Detect the temperature of ATF through the thermistor
Brake switch Detect the brake operation at the contact switch of the brake pedal
Inhibitor switch Detect the position of select lever through the contact switch
ON/OFF solenoid valve (SCSV-A) Control the hydraulic passage for the shift control

Change the line pressure from 4.5 bar to 10.5 bar according

VFS solenoid valve to throttle open angle and shift ranges

Control the OD or L/R hydraulic pressure to the pressure

PCSV-A(SCSV-B) control valve for shift control

Control the 2/4 or REV hydraulic pressure to the pressure

PCSV-B(SCSV-C) control valve for shift control

Control the UD hydraulic pressure to the pressure con-

PCSV-C(SCSV-D) trol valve for shift control

PCSV-D(TCC) Control the hydraulic pressure for the damper clutch control

Receive the signal of engine reduction pressure operation

Torque reduction operation signal from ECM via CAN communication

Send the signal of the current position of shift lever and vehicle speed

| r -
Gigste and operate the lamp, distance meter and speed meter
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AT -16 AUTOMATIC TRANSAXLE (A4CF1)

TCM 2. Hold : The signal applied to keep holding the pulled
solenoid valve.

The TCM which is adapted to the new small sized auto-

matic transaxle (A4CF1) is integrated into the ECM and FPC (FLEXIBLE PRINTED CIRCUIT) HARNESS

deliver information via CAN communication.
The FPC (Flexible Printed Circuit) harness is composed

ITEM BOSCH TCM of the thin and flat copper in the insulating film like electric
Hardware Integrated type wire.
Duty driving Chopping method
Main oil pressure control Turbin torque, Vehicle
components speed @ S
ATF Temp. Independently

compensation control

Direct control range Wide

e TLE6288 current control chip

The TLE6288 current control chip is installed into the TCM
to regulate the solenoid control current and control the oil
pressure securely according to the change of the tempera-
ture and voltage. In this case, the control signal of solenoid
valve is divided into the Peak signal and the Hold signal. BKGF005B
1. Peak : The 12 voltage signal applied to move the

solenoid plunger quickly.

<FPC Type>

Item Round Wire Type FPC Type

Weight (g) 96.6 72
Practical use of space Low High
TM installation capability Bad Good
Softness High Low
Drawing modification Normal Low
Quality occurring High Low
Tighten in solenoid valve Bad Good
Measurement Unstable Stable
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AT -17

CAN COMMUNICATION

LAYOUT

ECM
1208

TCM

Connector

CAN

BUS LINE HI

ABS(TCS)

CAN BUS LINE LOW

%1209

ECM- TCM CAN COMMUNICATION ERROR MANAGEMENT

BKGFO06A

No. Item Error management
1 Engine rpm 3,000 RPM

2 Engine torque 80%

3 Vehicle speed 0 km/h

4 A/C Switch OFF

5 Engine coolant temperature 70°C

6 TPS 50%

7 Shift range hold signal OFF

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE (A4CF1)

AT -18

EFCESE97

HYDRAULIC CIRCUIT
N RANGE, P RANGE
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AT -19

AUTOMATIC TRANSAXLE SYSTEM

D RANGE(1ST)
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AUTOMATIC TRANSAXLE (A4CF1)

AT -20

D RANGE(2ND)
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AT -21

AUTOMATIC TRANSAXLE SYSTEM

D RANGE(3RD)
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AUTOMATIC TRANSAXLE (A4CF1)

D RANGE(4TH)

AT -22
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AT -23

AUTOMATIC TRANSAXLE SYSTEM

R RANGE
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AUTOMATIC TRANSAXLE (A4CF1)
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AT -24
L RANGE
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AT -25

BASIC INSPECTION ADJUSTMENT

EEFDACAD

TRANSAXLE FLUID LEVEL

INSPECTION

1.

Drive the vehicle until the fluid reaches normal oper-
ating temperature [70~80°C(158~176°F)].

Place the vehicle on a level surface.

Move the gear selector lever through all gear posi-
tions. This will fill the torque converter with trans fluid.
Set the selector lever to the "N" (Neutral) position.

Before removing the oil level gauge, wipe all contam-
inants from around the oil level gauge. Then take out
the oil level gauge 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 transmission overhaul
may be necessary.

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

Automatic transaxle fluid :
DIAMOND ATF SP-lll, SK ATF SP-IlI
Automatic transaxle fluid capacity:
6.8liter(7.2 US qgt, 5.98Imp.qt)

[L1NOTE

—d

Low fluid level can cause a variety of 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 compressible. 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 transaxle has too
much fluid, gears churn up foam and cause the same
conditions which occur with low fluid level, resulting in
accelerated deterioration of automatic transaxle fluid.
In either 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 transaxle vent where it may
be mistaken for a leak.

WWW.DIGITALKHODRO.COM

Insert the oil level gauge securely.

(L NoTE

When new, automatic transmission fluid should be
red, The red dve 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.

REPLACEMENT

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

Disconnect the hose, which connects the transmis-
sion and the oil cooler (inside the radiator).

Start the engine and let the fluid drain out.

Running conditions : "N" range with engine idling

/1% CAUTION

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

Remove the drain plug(A) from the bottom of the
transmission case to drain the fluid.

AKGF032W

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

TORQUE:
35~45 Nm (3.5~4.5kgf.m, 25~32lb-ft)
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AUTOMATIC TRANSAXLE (A4CF1)

5. Pour the new fluid in through the oil filler tube.

/1 CAUTION

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

6. Repeat the procedure in step (2).

(LI noTE

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

7. Pour the new fluid in through the oil filler tube.

8. 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.)

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

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

11. Drive the vehicle until the fluid temperature rises to
the normal temperature (70~80°C(158~176°F)), and
then check the fluid level again. The fluid level must
be at the HOT mark.

12. Firmly insert the oil level gauge into the oil filler tube.

WWW.DIGITALKHODRO.COM

TORQUE CONVERTER STALL TEST

This test measures the maximum engine speed when the
select lever is at the "D" or "R" position and the torque con-
verter stalls to test the operation of the torque converter,
starter motor and one-way clutch operation and the hold-
ing performance of the clutches and brakes in the trans-
mission.

/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 (176~212°F)
« Engine coolant temperature 80~100°C

(176~212°F)
2. Check both rear wheels (left and right).

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

4. Start the engine.

5.  Move the select lever to the "D" position, fully depress
the accelerator pedal and take a reading of the maxi-
mum engine speed at this time.

/4% CAUTION

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

« If carrying out the stall test two or more times,
move the select lever to the "N" position and
run the engine at 1,000 r/min to let the auto-
matic transaxle fluid cool down before carry-
ing out subsequent tests.

* Move the select lever to the "R" position and
carry out the same test again.

Stall rpm : 2,000~2,700 RPM
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AUTOMATIC TRANSAXLE SYSTEM AT -27

Range Condition Passable cause

REV in D range normal

R range siip Reverse L/R in D range abnormal
D1 rang slip D range 1st/ Sports mode 1st L/R in reverse range abnormal

UD in reverse range normal
D3 range slip 3rd gear hold OD in 3rd gear slip

(1st and 2nd gear normal)

Torque converter
Forwarding, reverse slip D range, R range Oil pump, Manual valve in the valve
Driving device abnormal

ELEMENTS IN USE IN EACH GEAR

ub/C ob/C REV/C 2-4/B LR/B owcC
P °
R ° °
N °
D1 ° ° °
D2 ° °
D3 ° °
D4 ° °
L ° ° )
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AT -28 AUTOMATIC TRANSAXLE (A4CF1)

HYDRAULIC PRESSURE TEST 4. Measure the hydraulic pressure at each port under

the conditions given in the standard hydraulic pres-

1. Warm up the engine until the automatic transaxle fluid sure table, and check that the measured values are
temperature is 80~100°C(176~212°F). within the standard value ranges.

2. Jack up the vehicle so that the wheels are free to turn. 5. If a value is outside the standard range, correct the

problem while referring to the hydraulic pressure test
diagnosis table.
a. Bottom side

3. Connect the special tools(09452-21500, 09452-
21000) oil pressure gauge to each pressure dis-
charge port.

TORQUE : 8~10Nm(80~100kgf.cm, 6~71b-ft)

1. LUB pressure port 4. 2/4 pressure port 7. UD pressure port
2. RED pressure port 5. REV pressure port 8. LR pressure port
3. OD pressure port 6. DA pressure port 9. DR pressure port

BKGFO08A
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AUTOMATIC TRANSAXLE SYSTEM AT -29

STANDARD HYDRAULIC PRESSURE TABLE

No, [Shift range Operation Measuring Oil pressure (kgf/crr)
position |PCSV-A |[PCSV-B |PCSV-C [PCSV-D |ON/OFF LR  |2-4(2ND)| UD oD REV

1 D 0 100 0 0 ON LR [10.5+0.2 0 10.540.2 0 0

2 1 50 1 1 1 T 1 5.7+0.4 T i 1 1

3 1 75 1 1 1 7 1 0.9+0.3 1 1 1 1

4 1 100 1 1 1 T 1 0 1 T 1 1

5 7 1 0 1 100 OFF |2-4(2ND) 0 10.5+0.2 1 1 1

6 1 i 50 1 1 1 T 1 5.7+0.4 1 1 1

7 1 1 75 i 1 1 1 i 0.9+0.3 1 1 1

8 1 1 100 1 1 7 7 1 0 1 1 1

9 1 0 1 1 1 T oD 1 T 1 10.54+0.2 1

10 1 50 1 1 1 T i i 1 i) 5.7+0.4 1

11 1 75 ) 1 1 i 1 i 7 1 0.9+0.3 1

12 1 100 1 1 1 ) i i T 1 0 1

13 1 1 1 0 0 1 ub 1 1 10.5+0.2 1 1

14 1 7 1 50 1 i 1 7 i 5.8+0.4 1 1

15 i 1 1 75 1 1 1 1 0 1.0+0.3 1 1

16 1 0 1 100 1 1 1 1 1 0 1 1
17 R 1 0 1 i ON REV |17.5+0.2 i) 1 1 17.5+0.2
18 1 1 50 il 1 I 1 i T 1 1 8.7+0.6
19 1 7 75 1 1 i i T i i i 0.9+0.5
20 1 1 100 1 1 J 1 7 T T 1 0

[Measure condition]

@ Oil pump revolution : 2500rpm

@ LPCSV Duty ratio : 0%

Note) The oil pressure values of "0" marked on the above table must measure less than 0.1kgf/cr when testing.

% The values are subject to change according to vehicle model or condition.

SHDAT6062L
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AUTOMATIC TRANSAXLE (A4CF1)

TROUBLESHOOTING  erroesas

DIAGNOSTIC TROUBLE CODES (INSPECTION
PROCEDURE)

Check the Diagnostic Trouble Codes

1.

2.

Turn the ignition switch to OFF.

Connect the Hi-scan tool to the DLC connector for
diagnosis.

Turn the ignition switch to ON.

Check the diagnostic trouble codes using the Hi-scan

tool.

Read the output diagnostic trouble codes. Then follow
the remedy procedures according to the "DIAGNOS-
TIC TROUBLE CODE DESCRIPTION" on the follow-
ing pages.

"

LS

W)

NOTE

A maximum of 10 diagnostic trouble codes (in
the sequence of occurrence) can be stored in the
Random Access Memory (RAM) incorporated
within the control module.

The same diagnostic trouble code can be stored
one time only.

If the number of stored diagnostic trouble codes
or diagnostic trouble patterns exceeds 10, al-
ready stored diagnostic trouble codes will be
erased in sequence, beginning with the oldest.
Do not disconnect the battery until all diagnos-
tic trouble codes or diagnostic trouble patterns
have been read out, because all stored diag-
nostic trouble codes or diagnostic trouble pat-
terns will be cancelled when the battery is dis-
connected.

All diagnostic trouble codes are deleted from
memory the 200th time the ATF temperature
reaches 50°C(122°F) after memorization of the
most recent diagnostic code.

Delete the diagnostic trouble code.

Disconnect the Hi-scan tool.

[LJ| NOTE
DTC cleaning should only be done with the scan tool.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -31

DIAGNOSTIC TROUBLE CODE TABLE

No. Code Item MIL Remark
1 PO707 TRANSAXLE RANGE SWITCH CIRCUIT LOW INPUT ° AT-32
2 P0708 | TRANSAXLE RANGE SWITCH CIRCUIT HIGH INPUT ° AT-38
3 P0O712 TRANSAXLE FLUID TEMPERATURE SENSOR CIRCUIT LOW INPUT ° AT-41
4 P0O713 TRANSAXLE FLUID TEMPERATURE SENSOR CIRCUIT HIGH INPUT ° AT-47
5 PO717 | A/T INPUT SPEED SENSOR CIRCUIT - OPEN or SHORT(GND) ° AT-49
6 P0722 A/T OUTPUT SPEED SENSOR CIRCUIT - OPEN or SHORT(GND) ° AT-56
7 P0O731 GEAR 1 INCORRECT RATIO ° AT-63
8 P0732 GEAR 2 INCORRECT RATIO ° AT-70
9 P0733 GEAR 3 INCORRECT RATIO ° AT-76
10 P0734 | GEAR 4 INCORRECT RATIO ° AT-82
11 P0O741 TORQUE CONVERTER CLUTCH STUCK OFF ° AT-86
12 P0742 TORQUE CONVERTER CLUTCH STUCK ON ° AT-90
13 P0743 ;I—/XS/QEU_EOCPOE%V(I;R;—HESRCEFIEEJ;L%)')_' CONTROL SOLENOID % AT-94
14 P0748 | VFS SOLENOID VALVE CIRCUIT - OPEN or SHORT(GND) ° AT-102
15 PO750 ngé%l;Fé??s’:l/D?) SOLENOID VALVE CIRCUIT - OPEN . AT-110
16 PO755 PCSV-A(OD LR ) SOLENOID VALVE CIRCUIT - OPEN o AT-118

or SHORT(GND)

17 P0760 PCSV-B(2-4 SOLENOID VALVE) CIRCUIT - OPEN or SHORT(GND) ° AT-127
18 PO765 PCSV-C(UD) SOLENOID VALVE CIRCUIT - OPEN or SHORT(GND) ° AT-135
19 uoo01 | CAN TIME OUT ° AT-143
20 U0100 | CAN BUS OFF ° AT-147
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AT -32 AUTOMATIC TRANSAXLE (A4CF1)
IDTC P0707 TRANSAXLE RANGE SWITCH - LOW INPUT |

COMPONENT LOCATION  e2s22n38

AKGF101A

GENERAL DESCRIPTION  e2sn063a

The Transaxle Range Switch sends the shift lever position information to the TCM(PCM) using a 12V (battery voltage)
signal. When the shift lever is in the D (Drive) position the output signal of Transaxle Range Switch is 12V and in all other
positions the voltage is OV. The TCM(PCM) judges the shift lever position by reading all signals, for the Transaxle Range
Switch, simultaneously.

DTC DESCRIPTION  esarorrs

The TCM(PCM) sets this code when the Transaxle Range Switch has no output signal for more than 30 seconds.

DTC DETECTING CONDITION  e7raazes

Item Detecting Condition Possible cause
DTC Strategy » Check for no signal * Open or short in circuit
I, « Faulty Shift cable adjustment
Enable Conditions Always  Faulty inhibitor switch and

Threshold value * No signal detected Manual control lever position

Diagnostic Time * More than 30 secs adjustment
e Faulty TRANSAXLE RANGE

* Recognition as previous signal. SWITCH
- When P-D or R-D or D-R SHIFT is detected, * Faulty TCM(PCM)
it is regarded as N-D or N-R though "N"
Fail Safe signal is not detected

- When sports mode S/W is ON without
P,R,N, D-RANGE signals, it is regarded
sports mode. (DTC is not set)
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AUTOMATIC TRANSAXLE SYSTEM AT -33

SIGNAL WAVEFORM  kosssazo

1.2 CURREMT DaTa
#HTHAHEAKLE BAMGE 54W

|__"".F=.."'“'l. J_/ L
ol
A

= - L

HOT FIHED

FIH |

SHDAT6201L

MONITOR SCANTOOL DATA  ercceasc

1. Connect scantool to data link connector(DLC).

N

Ignition "ON"  Engine "OFF".
3. Monitor the "TRANSAXLE RANGE SWITCH" parameter on the scantool.

4. Move selector lever from "P" range to "L" range.
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AT -34 AUTOMATIC TRANSAXLE (A4CF1)
1.3 CURHENT BaTa 1502 1.2 CURHENT DATA 150
o "
] ]
M [TRAMEANLE RAWCE EW F.H  [TRAHEAMLE RAMCE SW "
AL BUITCH AL BUITCH
IDLE STATUS = IDLE STATUES =

HAD RERMG SWITCH
0D OFF SWITCH
BTOF LaAF SW1TCH
CRUIEE SWITCH

[Fi¥ | |[FART | |FULL | [HELF| | GRPH | [BCRD
FIG.3)

Fl® PAHT | | FUILL | | HELF| | GHIFM | | BCRD

FIG.5)

FIG.1) PN
FIG.2) R
FIG. 3) "L "Range

HD BERM S0 TCH
0D OFF SWITCH
BTOF LaAF SITCH
CRIISE SWITCH

¥ T
FI® PART | | FUILL | | HELF| | GRFH | | BCHED FI® PARAT | | FIILL | | HELF| | GRIFA | | BCRD
1.# CLIRHENT DAT#H 150 1.2 CURHENT DaTH 1570
i '
E L]
M |TRANENELE RANGE EW L M ITRANSNELE RAMCE EW 2
D BUITCH el BUITCH
IFLE STHTLEE - IELE STHTLE -
H-T SERMD SMITCH HT SEMM: SMITCH
-1 OFF SWITCH D OFF SWITCH
BTOF LafF SWITCH BTGP LadP SUITCH
CRIISE BWITCH CRUISE BWITOH
T T

Fl® PAHT || | FUILL | | HELF| | GRIFM | | BCHD

FIG.4)

1.2 CURRENT D&TA 157 | 1.2 CURHENT DATH 15702 |
ik i
" - hm_
® [TRAMENELE RAMGE 5W 3 W [TRAMSNSLE RANGE SW ]
ArC SUITCH A BMITCH 1
IDLE STATLE = IPLE STATUE =
HeD SERMMO SMITCH | WD SERIG SR TOH
0D OFF SWITCH I OFF SWITCH !
ETOP LAHF SMITCH | ETOF LAHP S8 TCH
CRUISE BWITH CRUISE SWITOH
¥ T

Fix | |PaRT | [FULL | [MELP| | GRIPH | | BCHD|

FIG.6)

FIG. 4) "2" Range
FIG. 5) "3" Range
FIG. 6) "D" Range

5. Does "TRANSAXLE RANGE SWITCH?" follow the reference data?

YES

021 62 99 92 92

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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle
Repair" procedure.

Go to "Terminal  connector inspection” procedure.

Most of fault that happen about inhibitor switch, result from faulty shift cable adjustment or incorrect location of manual
control lever and inhibitor switch. So, when DTC which related inhibitor switch or engine start defectiveness at "P" range
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AUTOMATIC TRANSAXLE SYSTEM AT -35

happen, After check the shift cable adjustment or location of manual control lever and inhibitor switch, repair or replace
as necessary.

TERMINAL & CONNECTOR INSPECTION  ecepirss

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.

3. Has a problem been found?

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

Go to "Power supply circuit inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eeaossos

1. CHECK POWER TO RANGE SWITCH
1) Disconnect "TRANSAXLE RANGE SWITCH" connector.
2) Ignition "ON"  Engine "OFF".

3) Measure voltage between terminal "8" of the sensor harness connector and chassis ground.

Specification : approx. B+

CGGO01
1. P Range
2. D Range
6. N Range
7. R Range
8. Power supply IG1

9.ST
? 10.ST

4) Is voltage within specifications?

SLDAT7202L

=S

Go to "Signal circuit inspection” procedure.

Check that Fusel-10A is installed or not blown.
Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
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AT -36 AUTOMATIC TRANSAXLE (A4CF1)
SIGNAL CIRCUIT INSPECTION  eepssss

1. Ignition "OFF".
2. Disconnect "TRANSAXLE RANGE SWITCH" and "TCM(PCM)" connector.

3. Measure resistance between each teminal of the sensor harness connector and TCM(PCM)harness connector as

below.
Specification :
Pin No of "TRANSAXLE RANGE SWITCH" CGGO01 No.1 CGGO01 No.2 CGGO1 No.6 CGGO01 No.7
Pin No of "TCM(PCM)" harness CSSGA%K c&?&:K CSSQIK CGGA-K No.88
Specification 0Q 0Q 0Q 0Q
CGGO01 1. P Range
2. D Range
6. N Range
7. R Range
8. Power supply IG1
9.ST
10.ST
CGGA-K

66. D Range

[o4]o3]  [o1loolebles] x [e6] x| x [83[82] % [s0]79] x [77[76[75] [ 73] [T 67. P Range

I72I71I70II*I68IE7I66I,YI*I*I*I61GOI*I*I57I*I*I*I|53I*I51I = 88. R Range

1] ] 1] L
5 [49148] % [A6] o [ [% | % 41| % [ %38 35] [x[32[31[30[ 29 91. N Range
% |2726]25[24]2322] % [20] [ [17] % | | | 13| | %]10] 9] 8| % | L2 *

SLDAT7203L

4. s resistance within specifications?

YES
Go to "Component inspection” procedure.

Check for Open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  Ee7ar18ae
1. Ignition "OFF".
2. Remove "TRANSAXLE RANGE SWITCH".

3. Measure the resistance between each terminal of the sensor.

Specification : approx. 0 Q
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AUTOMATIC TRANSAXLE SYSTEM AT -37
= CGGOo1 1. P Range
— Component side 2. D Range
300000 6. N Range
7 X8 L9 \10 7. R Range
8. Power supply I1G1
9.8T
10.8T
Range
. P R N D
Terminal
1 ®
2 ®
3
4
5
6 ®
7 ®
8 [EEEEEK
9 ® [
10 [ ®

[ RANGE SWITCH continuity check tabl

[¢)

(Case of SPORTS MODE vehicle has no 3,2,L range) |
SLDAT7204L

4. s resistance within specifications?
YES

Substitute with a known-good PCM/TCM and check for proper operation. If the problem is corrected, replace
PCM/TCM and then go to "Verification of Vehicle Repair" procedure.

Replace "TRANSAXLE RANGE SWITCH" as necessary and Go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eossscor

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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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AT -38 AUTOMATIC TRANSAXLE (A4CF1)

IDTC P0708 TRANSAXLE RANGE SWITCH - HIGH INPUT |

COMPONENT LOCATION  essaaran

Refer to DTC P0707.

GENERAL DESCRIPTION  erapsoss

Refer to DTC P0707.

DTC DESCRIPTION  eissosor

The TCM(PCM) sets this code when the Transaxle Range Switch outputs multiple signals for more than 30 seconds.

DTC DETECTING CONDITION  esrerees

Iltem Detecting Condition Possible cause
DTC Strategy ¢ Check for multiple signals Open or short in
" TRANSAXLE RANGE
Enable Conditions Always SWITCH
Threshold value e Multiple signal Faulty Shift cable adjustment
Diagnostic Time * More than 10 sec FaulymghiBger switcrgnd

. Recognltlon as previous signal

time, TCM regards it as "N" RANGE
After PCM/TCM Reset, if the PCM/TCM
detects multiple signal or no signal, then
it holds the 3rd gear position

Fail Safe

When signal is input "D" and "N" at the same

manual control lever position
adjustment

Faulty TRANSAXLE RANGE
SWITCH

Faulty PCM

SIGNAL WAVEFORM  esrrorr2

Refer to DTC P0707.

MONITOR SCANTOOL DATA  eceesss2

Refer to DTC P0707.

TERMINAL & CONNECTOR INSPECTION  e749998a

Refer to DTC P0707.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -39

POWER SUPPLY CIRCUIT INSPECTION  cosssaeo

1. Disconnect "TRANSAXLE RANGE SWITCH" connector.
2. lIgnition "ON"  Engine "OFF".

3. Measure voltage between each terminal of the sensor harness connector and chassis ground.

Specification :

TERMINAL No. 1 2 4 6 7 8 9 10
SPECIFICATION ov ov ov ov ov 12v ov 12v

CGGOo1

1. P Range

2. D Range

6. N Range

7.R Range

8. Power supply IG1
9.5T

10.ST

SLDAT7202L

4. |s voltage within specifications?
YES
Go to "Signal circuit inspection" procedure.

Check for Short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  ess9500
1. Ignition "OFF".
2. Disconnect "TRANSAXLE RANGE SWITCH" and "TCM(PCM)" connector.

3. Measure resistance between each terminals of the sensor harness to check for Short.

Specification : Infinite

1. P Range

2. D Range

6. N Range

7. R Range

8. Power supply IG1
9.ST

10.ST

SLDAT7205L
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AT -40 AUTOMATIC TRANSAXLE (A4CF1)

4. Is resistance within specifications?

YES

Go to "Component inspection” procedure.

Check for Short in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  kosg5170

Refer to DTC P0707.

VERIFICATION OF VEHICLE REPAIR  ecopaiss

Refer to DTC P0707.
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AUTOMATIC TRANSAXLE SYSTEM AT -41
IDTC P0712 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - LOW

COMPONENT LOCATION  essosran

L= ®
e
Leg)|

LY,

g
I = ro

SHDAT6217L

GENERAL DESCRIPTION  easssaze

The automatic TRANSAXLE fluid(ATF) temperature sensor is installed in the Valve Body. This sensor uses a thermis-
tor whose resistance changes according to the temperature changes. The TCM supplies a 5V reference voltage to the
sensor, and the output voltage of the sensor changes when the ATF temperature varies. The automatic TRANSAXLE
fluid(ATF) temperature provides very important data for the TCM’s control of the Torque Converter Clutch, and is also
used for many other purposes.

DTC DESCRIPTION  ersasso

This DTC code is set when the ATF temperature output voltage is lower than a value generated by thermistor resistance,
in a normal operating range, for approximately 1 second or longer. The TCM regards the ATF temperature as fixed at a
value of 80°C(176°F).

DTC DETECTING CONDITION  esoriers

Item Detecting Condition Possible cause

DTC Strategy » Check for Voltage range » Sensor signal circuit is
short to ground

Enable Conditions » Always

» Faulty sensor
Threshold Value « Voltage 0.05V » Faulty PCM
Diagnostic Time * More than 1lsec

» Learning control and Intelligent shift are inhibited

Fail Safe « Fluid temperature is regarded as 80°C(176°F)
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AT -42 AUTOMATIC TRANSAXLE (A4CF1)

SPECIFICATION  eeossosr

TEMP.[°C(°F)] Resistance(kQ) TEMP.[°C(°F)] Resistance(kQ )
-40(-40) 139.5 80(176) 1.08
-20(-4) 47.7 100(212) 0.63

0(32) 18.6 120(248) 0.38
20(68) 8.1 140(284) 0.25
40(104) 3.8 160(320) 0.16
60(140) 1.98

MONITOR SCANTOOL DATA  ecisoace
1. Connect scantool to data link connector(DLC).
2. Engine "ON".

3. Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR" parameter on the scan tool.

Specification : Increasing Gradually

1.2 CURRENT DATA 13732

LA FLUID TEMP. SENSOR 89 C |
GEAR RATIO
SHIFT POSITION
TRANSAHLE RANGE SW -
AsC SWITCH

IDLE STATUS

KD SERVO SWITCH
0D OFF SWITCH

¥

Fi1x | [PaRT | [FULL| |HELE | [GRPH| |RCRD|

1.2 CURRENT DaTi 13,32 1.2 CURHENT DWTh 13733
& k

M |

GEAR RATIO GEAR BATIO

& SHl

TH - T ¥ = L]
gignal clreult open signal eircuit shert te ground

ne

D §i TS

K-D SERM SUITCH KD SERUG SWITCH

0-D OFF SWITCH 0D OFF SUITCH

Y r

[FIX | |PABT | |FULL| [HELF| |GRPH| | BCRD | FI¥ ||PaBT | [FuLk| [HELY | |GEPH| |RCRD|

FIG.2) FIG.3)

FIG.1) Normal
FIG.2) Signal harness Open
FIG.3) Signal harness Short

SHDAT6211L
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AUTOMATIC TRANSAXLE SYSTEM AT -43

4. Does "TRANSAXLE FLUID TEMPERATURE SENSOR " follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle
Repair" procedure.

Go to "Terminal  connector inspection” procedure.

TERMINAL & CONNECTOR INSPECTION  eo13s8e8

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.

3. Has a problem been found?

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

Go to "Component inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eascasss
1. Ignition "ON"  Engine "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the voltage between terminal "5" of the "TRANSAXLE FLUID TEMPERATURE SENSOR" harness connec-
tor and chassis ground.

Specification : Approx. 5V

CGG04

5. TRANSAXLE FLUID TEMPERATURE SENSOR
6.Sensor ground

o

SHDAT6212L
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AT -44 AUTOMATIC TRANSAXLE (A4CF1)

4. Is voltage within specifications?

YES
Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  es200res

1. CHECK "TRANSAXLE FLUID TEMPERATURE SENSOR"
1) Ignition "OFF".
2) Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Measure the resistance between terminals "5" and "6" of the "TRANSAXLE FLUID TEMPERATURE SENSOR".

Specification : Refer to "Reference data"

CGG04
Component side

5.TRANSAXLE FLUID TEMPERATURE SENSOR
6.Sensor ground

SHDAT6213L

[REFERENCE DATA]

TEMP.[°C(°F)] Resistance(kQ) TEMP.[°C(°F)] Resistance(kQ)
-40(-40) 1395 80(176) 1.08
-20(-4) 47.7 100(212) 0.63
0(32) 18.6 120(248) 0.38
20(68) 8.1 140(284) 0.25
40(104) 38 160(320) 0.16
60(140) 1.98

4) s resistance within specifications?

=S

Go to "CHECK PCM/TCM " as below.

Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to "Verification of Vehicle
Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -45

2. CHECK TCM
1) Ignition "ON"  Engine "OFF".
2) Connect "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.
3) Install scan tool and select a SIMU-SCAN.

4) Simulate voltage (0 - 5V) to "TRANSAXLE FLUID TEMPERATURE SENSOR" signal circuit.

1.6 SINU-SCAN 1.6 SINU-SCAN

[FLUID TEMP.SENSOR EJFLUID TEMP.SENSOR
GEAR RATIO GEAR RATIO
SHIFT POSITION SHIFT POSITION =
TRANSAXLE RANGE SV TRANSAHLE RANGE SW v
SIMULATION OF VOLTAGE SIMULATION OF VOLTAGE
( CH B ONLY ) ( CH B ONLY )
METR | |SIML]| [ + || — ||Fix | METR | | SIML]| [ 4+ || — |[FIx |

FIG.1) FIG.2)

FIG.1) INPUT 1.00V — 70°C
FIG.2) INPUT 2.00V — 40°C

% The values are subject to change according to vehicle model or conditions.

SHDAT6214L

5) Is FLUID TEMP. SENSOR signal value changed according to simulation voltage?

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 and then go to "Verification of Vehicle Repair” procedure.
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AT -46 AUTOMATIC TRANSAXLE (A4CF1)
VERIFICATION OF VEHICLE REPAIR  essasro

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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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AUTOMATIC TRANSAXLE SYSTEM AT -47
IDTC P0713 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - HIGH

COMPONENT LOCATION  ec2sops2

Refer to DTC P0712.

GENERAL DESCRIPTION  erersaec

Refer to DTC P0O712.

DTC DESCRIPTION  e2p02ss8

This DTC code is set when the ATF temperature output voltage is higher than a value generated by thermistor resistance,
in a normal operating range, for an extended period of time. The TCM regards the ATF temperature as fixed at a value
of 80°C(176°F).

DTC DETECTING CONDITION  ecse2sco

Iltem Detecting Condition Possible cause
DTC Strategy » Check for Voltage range e Sensor signal circuit is
Enable Conditions * Always short to gf0Rag
e Faulty sensor
Threshold Value « \oltage =4.9V e Faulty PCM
Diagnostic Time * More than 1lsec

» Learning control and Intelligent shift are inhibited

Fail Safe  Fluid temperature is regarded as 80°C(176°F)

SPECIFICATION  escacror

Refer to DTC P0712.

MONITOR SCANTOOL DATA  eeseracs

Refer to DTC P0712.

TERMINAL & CONNECTOR INSPECTION  easeerr2

Refer to DTC P0712.

SIGNAL CIRCUIT INSPECTION  esp1es

Refer to DTC P0712.
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AT -48 AUTOMATIC TRANSAXLE (A4CF1)

GROUND CIRCUIT INSPECTION  eans2se:
1. Ignition "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the resistance between terminal "6" of the "TRANSAXLE FLUID TEMPERATURE SENSOR" harness con-
nector and chassis ground.

CGG04

5.TRANSAXLE FLUID TEMPERATURE SENSOR
6.Sensor ground

SHDAT6216L

4. Is resistance within specifications ?

=S

Go to "Component inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure .

COMPONENT INSPECTION  eoeasza0

Refer to DTC P0712.

VERIFICATION OF VEHICLE REPAIR  esrrceec

Refer to DTC P0712.
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AUTOMATIC TRANSAXLE SYSTEM
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AT -49

IDTC P0717 INPUT SPEED SENSOR CIRCUIT - NO SIGNAL

COMPONENT LOCATION  epsccis2

GENERAL DESCRIPTION  essseoso

SHDAT6226D

The input(turbine) speed sensor outputs pulse-signals according to the revolutions of the input shaft of the transmission.
The PCM/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  esscaaio

The PCM/TCM sets this code if an output pulse-signal is not detected, from the input speed sensor, when the vehicle is
running faster than 19 Mile/h(30 Km/h). The Fail-Safe function will be set by the PCM/TCM if this code is detected.

DTC DETECTING CONDITION  ecrceons

Item Detecting Condition

Possible cause

DTC Strategy » Speed rationality check

» Battery Voltage = 10V

* Output speed = 1000rpm

Enable Conditions + Engine speed(Only current gear is the 1st
gear) = 3000rpm

» Lever position : D,3,2,L

Threshold value * Input speed = 0

Diagnostic Time * More than 1lsec

» Locked into 3rd or 2nd gear

Fail Safe « Manual shifting is possible(2 nd - 3rd, 3 rd - 2 nd)

Signal circuit is open or short.
Sensor power circuit is open
Sensor ground circuit is open
Faulty INPUT SPEED
SENSOR

Faulty PCM/TCM

WWW.DIGITALKHODRO.COM
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AT -50 AUTOMATIC TRANSAXLE (A4CF1)

SPECIFICATION  ersiecrs

Input shaft  Output shaft speed sensor
» Type : Hall sensor
» Current consumption : 22mA(MAX)
» Sensor body and sensor connector have been unified as one.

SIGNAL WAVEFORM  ecsesaec

FR_ [N 2.6 v CHBB.SVY FR__ IR 2.8 V CH B 8.5V

JRRCHRN SN DI SR NI P UM S () PSR NP F—

[zoon] [cugs] [R-s1] [RECD] [HENU] 3% [zoon] [curs] [r-s1] [RECD] [MENU]

FIG.1) INPUT SIGNAL — LOW SPEED
FIG.2) INPUT SIGNAL — HIGH SPEED

BKGF105B
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AUTOMATIC TRANSAXLE SYSTEM
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AT -51

MONITOR SCANTOOL DATA  esonseas

1. Connect scan tool to data link connector(DLC).

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
1.2 CURRENT DATA 84/32 1.2 CURRENT DaTA 8432
i i
% [ENGINE SPEED(VIA CAN)  829.8rpn | % [ENGINE SPEED(VIA CAN)  834.8rpn |
e} INPUT SPEED SNSR 797.0rpn | e} INPUT SPEED SNSR 0.8 rpn |
* |SHIFT POSITION N, P, R * |SHIFT POSITION N,P, R
* |TRANSAHLE RANGE SW P, N * |TRANSAHLE RANGE SW R
A/C SWITCH A/C SWITCH
IDLE STATUS IDLE STATUS
K/D SERVO SWITCH KD SERVO SWITCH
0D OFF SWITCH 0D OFF SWITCH
b ¥
FIX | [PART| [FULL| [HELP| |GRPH| |RCRD| FIX | |PART| |FULL| |HELP| |GRPH| |[RCRD|
FIG.1) FIG.2)
1.2 CURRENT DATA B4-32 1.2 CURRENT DATA \84-32
& &
% [ENGINE SPEED(VIA CAN)  8308.8rpn | % [ENGINE SPEED(UIA CAN)  2942.rpm |
EJ INPUT SPEED SNSR 8.8 rpn | el [NPUT SPEED SHSR 2944.rpn |
* |SHIFT POSITION 1 % |[SHIFT POSITION 4
* |TRANSAHLE RANGE SW D % |TRANSAXLE RANGE SV D
A/C SWITCH A/C SWITCH
IDLE STATUS IDLE STATUS
KD SERVO SWITCH KD SERVO SWITCH
0D OFF SWITCH 0-D OFF SWITCH
T ¥
FIX | |PART | [FULL| |HELP| [GRPH| [RCRD] FIX | [PART | [FULL| |[HELP| [GRPH| [RCRD|

FIG.3)

FIG.1) "PN" Range
FIG.2) "R" Range,Vehicle Speed =0

5. Does "Input speed sensor" follow the reference data?

YES

FIG.4)

FIG.3) "D" Range,Vehicle Speed = 0
FIG.4) High Speed Driving

BKGF105C

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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle

Repair" procedure.

Go to "Terminal

WWW.DIGITALKHODRO.COM

connector inspection” procedure.
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AT -52 AUTOMATIC TRANSAXLE (A4CF1)
TERMINAL & CONNECTOR INSPECTION  eiesosea

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.

3. Has a problem been found?

=S

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

H

)

Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  essesssp
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

CGG02-A
1. Sensor ground

2. Input speed sensor

000
? 3. Power supply 1G1

SHDAT6222L

4. s voltage within specification?

YES
Go to "Power supply circuit Inspection" procedure.

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

POWER SUPPLY CIRCUIT INSPECTION  ezos7e7a
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.
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AUTOMATIC TRANSAXLE SYSTEM AT -53

Specification : approx. B+

CGG02-A
©00,
1. Sensor ground
2. Input speed sensor

3. Power supply 1G1

SHDAT6223L

4. Is voltage within specification?

YES
Go to "Ground circuit inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  Eespganeo
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

CGG02-A

1. Sensor ground
2. Input speed sensor

3. Power supply IG1

SHDAT6224L

4. Is resistance within specification ?

YES

Go to "Component Inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
If ground circuit in harness is OK, Go to "Check PCM/TCM" of the "Component Inspection” procedure.
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AT -54

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

COMPONENT INSPECTION  eirostrs

1. Check "INPUT SPEED SENSOR"

1) Ignition "OFF".

2) Disconnect the "INPUT SPEED SENSOR" connector.

3) Measure resistance between terminal "1","2" and "2","3" and "1","3" of the "INPUT SPEED SENSOR" connector.

Specification : Refer to "Reference data"

CGG02-A
Component side

4) s resistance within specifications?

[REFERENCE DATA]

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

SHDAT6225L

Data Reference Data
Current 22 mA
" Input sensor 1.3mm (0.051in)
Air Gap .
Output sensor 0.85mm (0.033in)
Input sensor Above 4
Resistance
Output sensor Above 4
High 4.8 ~ 5.2V
Voltage
Low Below 0.8V

YES

Go to "CHECK PCM/TCM" as below.

Replace "INPUT SPEED SENSOR" as necessary and Go to "Verification of Vehicle Repair” procedure.

2. CHECK PCM/TCM

1) Ignition "ON"  Engine "OFF".

2) Connect "INPUT SPEED SENSOR" connector.

3) Install scantool and select a SIMU-SCAN.

4) Simulate frequency to INPUT SPEED SENSOR signal circuit.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -55

1.6 STHU-3CAN 1.6 STHU-3CAN

[|INPUT SPEED SNSR
OUTPUT SPEED SNSR
TCC SOLENOID DUTY
TCC SLIPCAMOUNT )

Bl [NPUT SPEED SNSR 388. Brpn |

OUTPUT SPEED SHSRH
TCC SOLENOID DUTY
TCC SLIPC AMOUNT )

Y Y
SIMULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
o =}
158 H=z o8B £ 208 Hz o8 4
( CH B ONLY ) ( CH B ONLY )
METR| [SIHL| [sLeT| | + |[ — | [FIxt | METR| [SIHL]| [8LcT || + || — | [FIX |

FIG.1) FIG.2)

FIG.1) INPUT 150Hz — 300rpm
FIG.2) INPUT 250Hz — 497rpm

% The values are subject to change according to vehicle model or conditions.

BKGF105H

5) 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  escsoics

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 scan tool, 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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AT -56 AUTOMATIC TRANSAXLE (A4CF1)
IDTC P0722 OUTPUT SPEED SENSOR CIRCUIT - NO SIGNAL |

COMPONENT LOCATION  eszosr74

Al

SHDAT6236D

GENERAL DESCRIPTION  Ee1oceses

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  epossrsr

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 19 Mile/h(30 Km/h). The TCM will initiate the
fail safe function if this code is detected.

DTC DETECTING CONDITION  esarces2

Iltem Detecting Condition Possible cause

DTC Strategy » Speed rationality check Signal circuit is open or short.
Sensor power circuit is open

Sensor ground circuit is open

» Battery Voltage = 10V

Enable Conditions » Lever position : D,3,2,L Faulty OUTPUT SPEED
» State of brake : OFF SENSOR

Threshold value « Output speed = 0 * Faulty PCM

Diagnostic Time * More than 1sec

« Locked into 3rd or 2nd gear
Fail Safe « Apply an electric current to Solenoide valve
* Manual shifting is possible(2nd - 3rd, 3rd - 2 nd)

SPECIFICATION  e7iseors

Refer to DTC P0717.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -57

SIGNAL WAVEFORM  eoseoors

FR_CHA20U 8.5ns G PN FR_CHA2BOU 0.5rs G NN

...... T .gr o e e e T e :
%) [zoon] [cugs] [R-St] [BECD] [HENU] [Z%) [zoon] [cugs] [R-St] [BECD] [HENU]

FIG.1) FIG.2)

FIG.1) OUTPUT SIGNAL — LOW SPEED
FIG.2) OUTPUT SIGNAL — HIGH SPEED
BKGF107A

MONITOR SCANTOOL DATA  erssense

1. Connect scantool to data link connector(DLC).

2. Engine "ON".

3. Monitor the "OUTPUT SPEED SENSOR" parameter on the scantool.

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

Specification : Increasing Gradually
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AT -58 AUTOMATIC TRANSAXLE (A4CF1)
1.2 CURRENT DATA 85/32
i
% [ENGINE SPEED(VIA CAN)  831.8rpn
e OUTPUT SPEED SNSR 9.8 _rpn e
% [SHIFT POSITION NP, R
% [TRANSAXLE RANGE SU P,N
A/C SWITCH
IDLE STATUS
K/D SERUO SWITCH
0/D OFF SWITCH
¥

FIX | |PART | |FULL| |HELP| |GRPH| |[RCRD|

FIG.1)

FIG.2)
FIG.1) "PN" Range
FIG.2) "D" Range, Low Speed
5. Does "Output speed sensor"” follow the reference data?

YES

1.2 CURRENT DATA 85/32 1.2 CURRENT DATA 85-32
i n
% |[ENGINE SPEED(VIA CAN)  852.8rpn * |[ENGINE SPEED(VIA CAN)  2787.rpn
8 OUTPUT SPEED SNSR 468, Orpn | M OUTPUT SPEED SNSR 3819.rpn ||
% |SHIFT POSITION 1 * |SHIFT POSITION 4
¥ ([TRAMSAXLE RANGE SU D ¥ 'TRANSAXLE RANMGE SW D
A/C SWITCH A/C SWITCH
IDLE STaTUS IDLE STATUS
K-/D SERVO SWITCH KD SERVO SWITCH
0D OFF SWITCH 0D OFF SWITCH
¥ ¥
FI¥ | |PART| [FULL| [HELP||GRPH| |RCRD| FIX | |PART | |FULL | [HELP| |GRPH| |RCRD |

FIG.3)

FIG.3) "D" Range, High Speed

BKGF107B

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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle

Repair" procedure.

Go to "Terminal  connector inspection” procedure.

TERMINAL & CONNECTOR INSPECTION

EEEBCC35

Refer to DTC P0717.
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AUTOMATIC TRANSAXLE SYSTEM AT -59

SIGNAL CIRCUIT INSPECTION  Esasraar
1. Ignition "ON"  Engine "OFF".
2. Disconnect the "OUTPUT SPEED SENSOR" connector.

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

Specification : approx. 5V

CGG02-B

1. Sensor ground
2. Output speed sensor

—
000
? 3. Power supply IG1

SHDAT6232L
4. |s voltage within specification?

YES

Go to "Power supply circuit Inspection” procedure.

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

POWER SUPPLY CIRCUIT INSPECTION  epecioso
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+

CGG02-B

1. Sensor ground
2. Output speed sensor

—
€00,
? 3. Power supply IG1

SHDAT6233L
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AT -60 AUTOMATIC TRANSAXLE (A4CF1)

4. Is voltage within specification?
YES
Go to "Ground circuit inspection" procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  ea7s2s99
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.

CGG02-B

1. Sensor ground
2. Output speed sensor
3. Power supply I1G1

?

4. Is resistance within specifications?

SHDAT6234L

=S

Go to "Component Inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
If ground circuit is OK, Go to "Check PCM/TCM" of the "Component Inspection" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -61

COMPONENT INSPECTION  esrccras

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" con-
nector.

Specification : Refer to "Reference data"

— CGG02-B
Component side

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

SHDAT6235L

4) s resistance within specifications?

[REFERENCE DATA]

Data Reference Data
Current 22 mA
; Input sensor 1.3mm (0.051in)
Air gap -
Output sensor 0.85mm (0.033in)
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
YES

Go to "CHECK PCM/TCM" as below.

Replace "OUTPUT SPEED SENSOR" as necessary and Go to "Verification of Vehicle Repair” procedure.
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AT -62 AUTOMATIC TRANSAXLE (A4CF1)

2. CHECK PCM/TCM
1) Ignition "ON"  Engine "OFF".
2) Connect "OUTPUT SPEED SENSOR" connector.
3) Install scantool and select a SIMU-SCAN.

4) Simulate frequency to OUTPUT SPEED SENSOR signal circuit.

1.6 SIMU-SCAN 1.6 SIMU-SCAN
i
e OUTPUT SPEED SNSR 134. Brpn : ] OUTPUT SPEED SNSR L
TCC SOLENOID DUTY TCC SOLENOID DUTY
TCC SLIPCAMOUNT ) TCC SLIPCAMOUNT )
LR SOLENOID DUTY v LR SOLENOID DUTY v
SINULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
o o
150 H= o8 4 228 Hz =
( CH B ONLY ) ( CH B ONLY )
HETR| [sInL] [sLer| | + |[ — | [F1s | METR| [SINL| [sLer| | + || — |[FIn |

FIG.1) FIG.2)

FIG.1) OUTPUT 150Hz — 134rpm
FIG.2) OUTPUT 250Hz — 222rpm

% The values are subject to change according to vehicle model or conditions.
BKGF107G

5) Is"OUTPUT SPEED SENSOR" signal value changed according to simulation frequency?

=S

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  esoseace

Refer to DTC P0717.
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AUTOMATIC TRANSAXLE SYSTEM AT -63
IDTC P0731 GEAR 1 INCORRECT RATIO

COMPONENT LOCATION  eso7166a

OB ) )

UD clutch L/R brake

BKGF108A

GENERAL DESCRIPTION  eissascs
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 rom and the 1st gear ratio
is 2.842, then the input speed is 2,842 rpm.

DTC DESCRIPTION  ezsazies

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 such as
control valve sticking or solenoid valve malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  eze2nors

Item Detecting Condition Possible cause
DTC Strategy  1st gear incorrect ratio  Faulty input speed sensor
]  Faulty output speed sensor
* Engine speed  400rpm « Faulty UD clutch or LR brake
e Output speed  200rpm or One way clutch
» Lever position : D,3,2,L
Enable Conditions . |nput Speed 300rpm

e A/T oil temp output = -10°C(14°F)
* TRANSAXLE RANGE SWITCH is normal and
after 2sec is passed from IG ON

. Input speed/1st gear ratio - output

Threshold value
speed =200rpm

Diagnostic Time * More than 1lsec

» Locked into 3rd gear.(If diagnosis code
Fail Safe P0O731 is output four times, the transaxle
is locked into 3rd gear)
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AT -64

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

SIGNAL WAVEFORM  essasoes

R ENYS.0v e.5.s CINGNOND

%) [zoon] [cuks] [B-st] [RECD] [HENU|

FIG.1)

A 1 INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

MONITOR SCANTOOL DATA  esoseezr

1. Connect scan tool to data link connector(DLC).

2. Engine "ON".

BKGF108B

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter

on the scan tool.

4. Perform the "STALL TEST" with gear position "1"

Specification : 2000~2700 engine rpm

LA ENGINE SPEEDCVIA CAN)
* |INFUT SPEED SHSR 8.8 rpn
* |OUTPUT SPEED SHSR 8.8 rpn
¥ |SHIFT POSITION 1
* |ITRANSAHLE RANGE SU D

AsC SUITCH

IDLE STATUS

K-D SEBVO SWITCH

T

[FI® | [PaRT| [FULL| |HELP| [GRPH| |[RCRD|

WWW.DIGITALKHODRO.COM
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021 62 99 92 92

AUTOMATIC TRANSAXLE SYSTEM AT -65
OPERATING ELEMENT OF EACH SHIFTING RANGE
ub/C ob/C REV/C 2-4/B LR/B owcC

P °

R ° °

N °

D1 ° ° °

D2 ° °

D3 ° °

D4 ° °

L ° ° °

WWW.DIGITALKHODRO.COM

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

If there is no mechanical defaults in A/T, every slippage occur in torque converter.

Therefore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
If 1st gear operating part has faults, input speed revolution will be out.

If output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is re-
quired.

B ow N

Is "STALL TEST " within specification?

YES

Go to "Signal circuit 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).

A
1
2

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.

o0k w
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AT -66

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

SIGNAL CIRCUIT INSPECTION  esioeses

1.

Connect Scan tool.
Engine "ON".
Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scan tool.

Accelerate the Engine speed until about 2000 rpm in the 1st gear.

Specification : INPUT SPEED - (OUTPUT SPEED x 1st GEAR RATIO) < 200 RPM

1.2 CURRENT DATA B1-32
LA ENGINE SPEEDCVUIA CAM)D ZB831. rpm
¥ \INFUT SPEED SNSE 2018, rpn
¥ OUTPUT SPEED SHSR 688. Brpn
¥ |SHIFT POSITION 1
* |TRANSARLE BANGE SW L
A-C SWITCH

IDLE STATUS
K<D SERVO SWITCH
¥

[Fix | |PaRT| [FULL| |[HELP| |GRPH| |RCRD|

Are "INPUT  OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT OUTPUT SPEED SENSOR or Replace INPUT
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -67

COMPONENT INSPECTION  esasaces

1. LUB Pressure port 4. 2-4 Pressure port 7. UD Pressure port
2. RED Pressure port 5. REV Pressure port 8. LR Pressure port
3. OD Pressure port 6. DA Pressure port

BKGF108E
1. Connect oil pressure gauge to "UD" and "L/R" port.

2. Engine "ON".

3. Drive a car with gear position 1 in "SPORTS MODE".

4. Compare it with reference data as below.

Specification :
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AT -68 AUTOMATIC TRANSAXLE (A4CF1)

STANDARD HYDRAULIC PRESSURE TABLE

No. MAVN/VUAL SHIFTING ELEMENT PRESSURE (kgf/cr)
posITIoN|PCSV-A [PCSV-B [PCSV-C [PCSV-D |ON/OFF LR  |2-4(2ND)| UD oD REV

1 D 0 100 0 0 ON LR [10.5+0.2 0 10.54+0.2 0 0

2 1 50 1 1 7 1 1 5.7+0.4 1 1 1 1

3 ) 75 ) 1 1 T 1 0.9+0.3 1 1 1 )

4 T 100 1 1 T ) 1 0 1 1 1 1

5 1 1 0 1 100 OFF [2-4(2ND) 0 10.54+0.2 1 1 1

6 1 1 50 1 1 1 1 1 5.7+0.4 1 1 1

7 1 i 75 1 1 1 1 1 0.9+0.3 1 1 1

8 1 1 100 1 1 1 1 1 0 1 1 1

9 1 0 1 1 1 1 oD 1 1 1 10.5+0.2 1

10 1 50 1 1 1 1 1 1 1 1 5.7+0.4 1

11 1 75 1 ) 1 1 i 1 1 1 0.94+0.3 1

12 1 100 1 1 1 1 1 1 1 1 0 1

13 1 1 1 0 0 1 ub 1 1 10.5+0.2 1 !

14 7 7 i 50 1 1 1 1 1 5.8+0.4 1 i

15 1 T T 75 1 1 1 1 1 1.04+0.3 1 )

16 1 0 1 100 1 1 ) ) 1 0 1 )

17 R 1 0 1 1 ON REV [17.5+0.2 i) 1 1 17.5+0.2
18 1 1 50 1 7 1 1 1 1 1 1 8.7+0.6
19 1 1 75 1 1 1 1 1 I 1 i 0.9+0.5
20 1 1 100 1 7 1 1 1 1 1 1 0

* The values are subject to change according to vehicle model or condition.
SHDAT6240L

5. Is oil pressure value within specifications?
=S

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification of Vehicle
Repair " procedure.
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AUTOMATIC TRANSAXLE SYSTEM

021 62 99 92 92

AT -69

VERIFICATION OF VEHICLE REPAIR  e7ssp290

After a repair, it is essential to verify that the fault has been corrected.

1.

2.

3.

Connect scantool and select "Diagnostic Trouble Codes(DTCs)" mode.

Using a scantool, Clear DTC.

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.

WWW.DIGITALKHODRO.COM
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AT -70 AUTOMATIC TRANSAXLE (A4CF1)
|DTC P0732 GEAR 2 INCORRECT RATIO |

COMPONENT LOCATION  earssaan

UD Clutch 2ND clutch

BKGF109A

GENERAL DESCRIPTION  ecaro22r
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 1,592 rpm.

DTC DESCRIPTION  ersesne2

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 such as
control valve sticking or solenoid valve malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  eoressee

Iltem Detecting Condition Possible cause
DTC Strategy * 2nd gear incorrect ratio  Faulty input speed sensor
.  Faulty output speed sensor
* Engine speed  400rpm « Faulty UD clutch or 2-4 brake

e Output speed  900rpm

» Lever position : D,3,2

e Input speed  300rpm

e A/T oil temp output = -10°C(14°F)

e 11V < Battery Voltage <16V

 TRANSAXLE RANGE SWITCH is normal and
after 2sec is passed from IG ON

Enable Conditions

. Input speed/2nd gear ratio - output

Threshold value
speed =200rpm

Diagnostic Time * More than 1sec

* Locked into 3rd gear.(If diagnosis code
Fail Safe P0732 is output four times, the transaxle
is locked into 3rd gear)

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -71

SIGNAL WAVEFORM  esorrser

rR_EWN5.6Y 0.5 5 BN ENND

%) [zoon] [curs] [R-st] [RECD] [HENU]
FIG.1)

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

BKGF109B

MONITOR SCANTOOL DATA  eceaiess
1. Connect scan tool to data link connector(DLC).
2. Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scan tool.

4. Perform the "STALL TEST" with gear position "2".

Specification : 2000~2700 engine rpm

This test is possible only for "HOLD S/W" or "SPORTS MODE" applied vehicles.

1.2 CURRENT DATA 81/32
F
e [ENGINE SPEED(VIA 2474, -
% |INPUT SPEED SHSR 8.8 rpn
* |OUTPUT SPEED SNSR A.8 rpn
% |[SHIFT POSITION 2
* |TRANSAXLE RANGE SW 2
A-C SWITCH
IDLE STATUS
KD SERVO SWITCH
¥
[Fix | [ParT| [FULL| [HELP| |GRPH| |RCRD|

BKGF109C
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AT -72

AUTOMATIC TRANSAXLE (A4CF1)

021 62 99 92 92

OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/C

ob/C

REV/C

2-4/B

LR/B

owcC

D1

D2

D3

D4

Stall test procedure in D2 and reason
Procedure

1.
2.

Warm up the engine.

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 BRAKE can be detected by stall test in D2.

Reason for stall test

B wpR

If there is no mechanical defaults in A/T, every slippage occur in torque converter.

Therefore, 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 output speed revolution is output. It means that the foot brake force is not applied fully. Remeasuring is re-
quired.

5. Is"STALL TEST " within specification?

Go to "Signal circuit inspection" procedure.

Go to "Component inspection" procedure.

NP

o0k w

WWW.DIGITALKHODRO.COM

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.
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AUTOMATIC TRANSAXLE SYSTEM AT -73

SIGNAL CIRCUIT INSPECTION  ercrze1s

1. Connect Scantool.

2. Engine "ON".

3. Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scantool.

4. Accelerate the Engine speed until about 2000 rpm in the 2nd gear.

Specification : INPUT SPEED - (OUTPUT SPEED x 2nd GEAR RATIO) < 200 RPM

1.2 CURRENT DATA B81-32
Ll [ENGINE SPEEDCUIA CAM) ZB88 . rpm
¥ |INFUT SPEED SNSE 198Z. rpn
*¥[OUTPUT SPEED SHSR 1282, rpn
¥ |SHIFT POSITION 2
¥ ITRANSAXLE BANGE 3W 2
A-C SWITCH

IDLE STATUS
K<D SERVO SWITCH

T

[Fix | |[PaRT| [FULL| [HELP| |GRPH| |RCRD|

BKGF109D

5. Does"INPUT  OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT ~ OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.
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AT -74

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

COMPONENT INSPECTION  eoserec

1. LUB Pressure port
2. RED Pressure port
3. OD Pressure port

4. 2-4 Pressure port
5. REV Pressure port
6. DA Pressure port

7. UD Pressure port
8. LR Pressure port

BKGF108E

1. Connect oil pressure gauge to "UD" and "2-4/B" port.
2. Engine "ON".
3. Drive a car with gear position 2 in "SPORTS MODE".

4. Compare it with reference data as below.

Specification :
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AUTOMATIC TRANSAXLE SYSTEM AT -75

STANDARD HYDRAULIC PRESSURE TABLE

No. MAVN/\L/JAL SHIFTING ELEVENT PRESSURE (kgf/cr)
posITIoN|PCSV-A |PCSV-B |PCSV-C |PCSV-D | ON/OFF LR  |2-4(2ND)| UD oD REV

1 D 0 100 0 0 ON LR [10.5+0.2 0 10.5+0.2 0 0

2 1 50 1 1 1 T 1 5.7+0.4 1 1 1 1

3 1 75 1 1 1 T 1 0.9+0.3 1 i 1 1

4 1 100 1 1 1 T 1 0 i T 1 1

5 T 7 0 1 100 OFF |2-4(2ND) 0 10.540.2 1 1 1

6 1 1 50 1 1 1 1 1 5.7+0.4 1 1 1

7 1 7 75 1 1 1 1 1 0.9+0.3 T 1 1

8 1 1 100 1 1 7 1 1 0 1 1 1

9 1 0 1 1 1 7 oD 1 T 1 10.540.2 1

10 1 50 1 1 1 T 1 1 T 1 5.7+0.4 1

11 1 75 1 1 1 1 1 1 i i 0.9£+0.3 1

12 1 100 1 1 1 T 1 T T 1 0 1

13 1 1 1 0 0 1 ubD 1 1 10.5+0.2 1 1

14 1 i 7 50 1 T 1 7 i 5.8+0.4 1 1

15 1 T 1 75 1 T 1 1 i 1.0+0.3 1 1

16 1 0 1 100 i 1 1 1 1 0 1 1
17 R 7 0 1 il ON REV [17.5+0.2 i) 1 i 17.5+0.2
18 7 1 50 il i 1 7 i T 1 1 8.7+0.6
19 1 i 75 1 1 i i 7 i i i 0.9+0.5
20 1 7 100 i 1 i i i T T i 0

# The values are subject to change according to vehicle model or condition.
SHDAT6240L

5. Is oil pressure value within specifications?
YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification of Vehicle
Repair " procedure.

VERIFICATION OF VEHICLE REPAIR  eseonor

Refer to DTC P0731.
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AT -76 AUTOMATIC TRANSAXLE (A4CF1)
|DTC P0733 GEAR 3 INCORRECT RATIO |

COMPONENT LOCATION  esscoero

UD Clutch OD Clutch

BKGF110A

GENERAL DESCRIPTION  ecoscrer
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  easapece

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 such as
control valve sticking or solenoid valve malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  ewrr7ese

Item Detecting Condition Possible cause
DTC Strategy * 3rd gear incorrect ratio  Faulty input speed sensor
i « Faulty output speed sensor
* Engine speed  400rpm « Faulty UD clutch or OD clutch

e Output speed  900rpm

» Lever position : D,3

Enable Conditions « A/T oil temp output = -10°C(14°F)

e 11V < Battery Voltage <16V

 TRANSAXLE RANGE SWITCH is normal and
after 2sec is passed from IG ON

. Input speed/3rd gear ratio - output
speed =200rpm

Threshold value

Diagnostic Time * More than 1sec

» Locked into 3rd gear.(If diagnosis code
Fail Safe P0733 is output four times, the transaxle
is locked into 3rd gear)

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -77

SIGNAL WAVEFORM  esszro02

rR_EWN5.6Y 0.5 5 BN ENND

%) [zoon] [curs] [R-st] [RECD] [HENU]
FIG.1)

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

BKGF110B

MONITOR SCANTOOL DATA  ersssio
1. Connect scan tool to data link connector(DLC).
2. Engine "ON".

3. Monitor the "ENGINE SPEED, INPUT SPEED SENSOR, OUTPUT SPEED SENSOR, GEAR POSITION" parameter
on the scan tool.

4. Disconnect the solenoid valve connector and perform the "STALL TEST".

Specification : 2000~2700 engine rpm

1.2 CURRENT DATA 8132
&
LA [ENGINE SPEED(VIA 2 N -
% |INPUT SPEED SHSR 8.8 rpn
* |OUTPUT SPEED SNSR 8.8 rpn
% [SHIFT POSITION 3
* |[TRANSAXLE RANGE SW D
A/C SWITCH
IDLE STATUS
KD SERVO SWITCH
T
[Fix | [PaRT| [FULL| [HELP| |GRPH| |RCED|

BKGF110C
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AT -78

AUTOMATIC TRANSAXLE (A4CF1)

021 62 99 92 92

OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/C

ob/C

REV/C

2-4/B

LR/B

owcC

D1

D2

D3

D4

Stall test procedure in D3 and reason

Procedure

1.
2.

Warm up the engine.

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 OD clutch can be detected by stall test in D3.

Reason for stall test

PN

If there is no mechanical defaults in A/T, every slippage occur in torque converter.

Therefore, 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.

5. Is"STALL TEST " within specification?

Go to "Signal circuit inspection" procedure.

Go to "Component inspection" procedure.

I\JHl"
i a5

o0k w
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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.
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AUTOMATIC TRANSAXLE SYSTEM AT -79

SIGNAL CIRCUIT INSPECTION  ei02e200

1. Connect Scantool.

2. Engine "ON".

3. Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scantool.

4. Accelerate the Engine speed until about 2000 rpm in the 3rd gear.

Specification : INPUT SPEED - (OUTPUT SPEED x 3rd GEAR RATIO) = 200 RPM

1.2 CURRENT DATA 8132
L [ENGINE SPEED(VIA CAN) Z883. rpn
¥ |INFUT SPEED 3NSR ZB8Z. rpn
¥ |QUTPUT SPEED SHSR ZB83. rpn
¥ |SHIFT POSITION 3
* ' TRANSAXLE RANGE SY D
A-C SWITCH

IDLE STATUS
K#D SERVO SWITCH
¥

[F18 | [PaRT | [FULL| |HELF| |GRPH| |RCRD]

BKGF110D

5. IS"INPUT  OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection" procedure.

Check for electrical noise of circuitin INPUT ~ OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure .
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AT -80

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

COMPONENT INSPECTION  eeoceps2

1. LUB Pressure port 4. 2-4 Pressure port
2. RED Pressure port 5. REV Pressure port
3. OD Pressure port 6. DA Pressure port

1. Connect oil pressure gauge to "UD" and "OD" port.
2.  Engine "ON".

3. Disconnect the solenoid valve connector.

4. Drive a car with gear position 3 in fail mode.

5. Compare it with reference data as below.

7. UD Pressure port
8. LR Pressure port

BKGF108E

Specification : Refer to the "Standard hydraulic pressure table"
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AUTOMATIC TRANSAXLE SYSTEM AT -81

STANDARD HYDRAULIC PRESSURE TABLE

No. MAVN/\L/JAL SHIFTING ELEVENT PRESSURE (kgf/cr)
posITIoN|PCSV-A |PCSV-B |PCSV-C |PCSV-D | ON/OFF LR  |2-4(2ND)| UD oD REV

1 D 0 100 0 0 ON LR [10.5+0.2 0 10.5+0.2 0 0

2 1 50 1 1 1 T 1 5.7+0.4 1 1 1 1

3 1 75 1 1 1 T 1 0.9+0.3 1 i 1 1

4 1 100 1 1 1 T 1 0 i T 1 1

5 T 7 0 1 100 OFF |2-4(2ND) 0 10.540.2 1 1 1

6 1 1 50 1 1 1 1 1 5.7+0.4 1 1 1

7 1 7 75 1 1 1 1 1 0.9+0.3 T 1 1

8 1 1 100 1 1 7 1 1 0 1 1 1

9 1 0 1 1 1 7 oD 1 T 1 10.540.2 1

10 1 50 1 1 1 T 1 1 T 1 5.7+0.4 1

11 1 75 1 1 1 1 1 1 i i 0.9£+0.3 1

12 1 100 1 1 1 T 1 T T 1 0 1

13 1 1 1 0 0 1 ubD 1 1 10.5+0.2 1 1

14 1 i 7 50 1 T 1 7 i 5.8+0.4 1 1

15 1 T 1 75 1 T 1 1 i 1.0+0.3 1 1

16 1 0 1 100 i 1 1 1 1 0 1 1
17 R 7 0 1 il ON REV [17.5+0.2 i) 1 i 17.5+0.2
18 7 1 50 il i 1 7 i T 1 1 8.7+0.6
19 1 i 75 1 1 i i 7 i i i 0.9+0.5
20 1 7 100 i 1 i i i T T i 0

# The values are subject to change according to vehicle model or condition.
SHDAT6240L

6. Is oil pressure value within specifications?
YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification of Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR 720085

Refer to DTC P0731.
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AT -82 AUTOMATIC TRANSAXLE (A4CF1)
|DTC P0734 GEAR 4 INCORRECT RATIO |

COMPONENT LOCATION  esssasee

OD Clutch

2ND Brake

BKGF111A

GENERAL DESCRIPTION  e216p08p
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  esass02

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 such as
control valve sticking or solenoid valve malfunctioning rather than an electrical issue.

DTC DETECTING CONDITION  erepasea

Item Detecting Condition Possible cause
DTC Strategy » 4th gear incorrect ratio  Faulty input speed sensor
i « Faulty output speed sensor
* Engine speed  400rpm « Faulty OD clutch or 2nd brake

e Output speed  900rpm

e Lever position : D

Enable Conditions * Input Speed 300rpm

e A/T oil temp output = -10°C(14°F)

 TRANSAXLE RANGE SWITCH is normal and
above 2sec is passed from IG ON

. Input speed/4th gear ratio - output
speed =200rpm

Threshold value

Diagnostic Time * More than 1sec

» Locked into 3rd gear.(If diagnosis code
Fail Safe P0734 is output four times, the transaxle
is locked into 3rd gear)

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -83

SIGNAL WAVEFORM  epasss2

rR_ [ Ss.ev 8.5~ [N GEED

[zoon] [CURS] [B-ST] [RECD] [MENU]
FIG.1)

A INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

BKGF111B

SIGNAL CIRCUIT INSPECTION  eezo73sr

1. Connect Scantool.

2. Engine "ON".

3. Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scantool.

4. Accelerate the Engine speed until about 2000 rpm in the 4th gear.

Specification : INPUT SPEED - (OUTPUT SPEED x 4th GEAR RATIO) < 200 RPM

1.2 CURRENT DATA B1-32
td [ ENGINE SPEEDCVIA CAM) 2821, rpn
¥ |INPUT SPEED SNSR ZBZZ. rpn
¥ |OUTPUT SPEED SHSR Z838. rpn
¥ |SHIFT POSITION 4
* |TRANSAKLE RANGE 3U D
A-C SUWITCH

IDLE STATUS
K~D SERVO SWITCH

¥

[Fix | [PamT| |FULL| [HELP| |[GRPH| | RCRD|

BKGF111C
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AT -84 AUTOMATIC TRANSAXLE (A4CF1)

5. Is"INPUT OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection” procedure.

Check for electrical noise of circuitin INPUT ~ OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

COMPONENT INSPECTION  erisscse

1. LUB Pressure port
2. RED Pressure port
3. OD Pressure port

4. 2-4 Pressure port 7. UD Pressure port
5. REV Pressure port 8. LR Pressure port
6. DA Pressure port

BKGF108E

1. Connect oil pressure gauge to "OD" and "2nd" port.
2. Engine "ON".
3. Drive a car with gear position "4",

4. Compare it with reference data as below.

Specification : Refer to the "Standard hydraulic pressure table”
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AUTOMATIC TRANSAXLE SYSTEM AT -85

STANDARD HYDRAULIC PRESSURE TABLE

No. MAVN/\L/JAL SHIFTING ELEVENT PRESSURE (kgf/cr)
posITIoN|PCSV-A |PCSV-B |PCSV-C |PCSV-D | ON/OFF LR  |2-4(2ND)| UD oD REV

1 D 0 100 0 0 ON LR [10.5+0.2 0 10.5+0.2 0 0

2 1 50 1 1 1 T 1 5.7+0.4 1 1 1 1

3 1 75 1 1 1 T 1 0.9+0.3 1 i 1 1

4 1 100 1 1 1 T 1 0 i T 1 1

5 T 7 0 1 100 OFF |2-4(2ND) 0 10.540.2 1 1 1

6 1 1 50 1 1 1 1 1 5.7+0.4 1 1 1

7 1 7 75 1 1 1 1 1 0.9+0.3 T 1 1

8 1 1 100 1 1 7 1 1 0 1 1 1

9 1 0 1 1 1 7 oD 1 T 1 10.540.2 1

10 1 50 1 1 1 T 1 1 T 1 5.7+0.4 1

11 1 75 1 1 1 1 1 1 i i 0.9£+0.3 1

12 1 100 1 1 1 T 1 T T 1 0 1

13 1 1 1 0 0 1 ubD 1 1 10.5+0.2 1 1

14 1 i 7 50 1 T 1 7 i 5.8+0.4 1 1

15 1 T 1 75 1 T 1 1 i 1.0+0.3 1 1

16 1 0 1 100 i 1 1 1 1 0 1 1
17 R 7 0 1 il ON REV [17.5+0.2 i) 1 i 17.5+0.2
18 7 1 50 il i 1 7 i T 1 1 8.7+0.6
19 1 i 75 1 1 i i 7 i i i 0.9+0.5
20 1 7 100 i 1 i i i T T i 0

# The values are subject to change according to vehicle model or condition.
SHDAT6240L

5. Is oil pressure value within specifications?
YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification of Vehicle Repair" procedure.

Replace AUTO TRANSAXLE (BODY CONTROL VALVE faulty) as necessary and Go to "Verification of Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  essaraca

Refer to DTC P0731.
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AT -86 AUTOMATIC TRANSAXLE (A4CF1)
IDTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK OFF |

COMPONENT LOCATION  errsssce

BKGF115A

GENERAL DESCRIPTION  esorasia

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 inside the T/C. The PCM/TCM outputs duty pulses to control the Damper Clutch Control Solenoid
Valve(DCCSV) and hydraulic pressure is applied to the DC according to the DCC duty ratio value. When the duty ratio
is high, high pressure is applied and the Damper Clutch is locked. The normal operating range of the Damper Clutch
Control duty ratio value is from 30%(unlocked) to 85%(locked).

DTC DESCRIPTION  ess7osss

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 pressure. When slip rpm does not drop under some value with 100% duty ratio, the PCM/TCM
determines that the Torque Converter Clutch is stuck OFF and sets this code.

DTC DETECTING CONDITION  eessrroc

Item Detecting Condition Possible cause
DTC Strategy » Stuck "OFF" TORQUE CON-
- N « Input speed Orpm VERTER(DAMPER) CLUTCH
nable Conditions . : TCC
» Duty of Damper clutch solenoid valve = 100% « Faulty TCC or oil pressure
Threshold value * | Engine rpm - Input speed sensor rpm| 100 rpm system

» Faulty TCC solenoid valve
« Faulty body control valve
+ Damper clutch abnormal system * Faulty PCM/TCM
(If diagnosis code P0741 is output four times,
TORQUE CONVERTER(DAMPER) CLUTCH
is not controlled by PCM/TCM)

Diagnostic Time * More than 5 seconds

Fail Safe
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AUTOMATIC TRANSAXLE SYSTEM AT -87
MONITOR SCANTOOL DATA  eaozsrss
1. Connect scantool to data link connector(DLC).
2. Engine "ON".
3. Select "D RANGE" and drive vehicle.
4. Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool.
Specification ;: TCC SOL. DUTY  30% (In that condition TCC SLIP 100RPM)
1.2 CLIRNENT DaT#H B E 1.2 CLRNENT Dafa B
ik
LR OeRPER CLUTOH SOL BUTY LR OeFPER CLUTDH SH1L BTy
® |IWAFER CLUTCH ZLIF 16.8 Fpm | W W |DWAPER CLUTCH ELIF 5.8 rpe | @
w [SHIFT FOSTTION M EN W [EHIFT POSTTION M, FH
® [SELECT LEVER 54, P H W [SELECT LEVER 54, H
EMGIHE RPH 6. Brpm EMGINE WPN 7. Brpm
UEHICLE SFEED H.H  Heh VEHICLE SFEED G.8  Heh
TFE (VLA CAM) 8.8 X TFE (MIA CAM) a8 X
HT € IHPUT SPEED ) EAZ, Brpe HT 4 INPUT EFEER) &VL, Brpm
¥ ¥
[Fix |[PanT| |Funl| [MELP| | GRPH | |RCHD| Fi¥ | | maBT | [FuLL | | WELR| | GRFW | | BCRD
1.2 CLINNEMT AT [ i iy
L DRPER CLUMCH SGl. BUTY
® |IAHFER CLUTCH ELIF
W [GHIFT POSTTION i |
™ |[SELECT LEVER 5u n
EMGIHE RPR 1995 rpm
EHICLE SFEED 16.8 Heh 3 1.8 Heh
FE [UIA CAM) 4.7 % | FE CWEA CRe) 4.3 X
1 1HPUT EPEED) F LR { IMPUT SPEER) 1938, rpe
¥ ¥
FI¥ | |PART | |FULL | |HELF| | GRPH | | BCHD |r|:-e | PFART | |FULL | | HELP| | GRPH |rh:.11|:||
1.2 CLINNENT DaTa Lo T 1.2 CLINNEMT DATH L AT
LY DeFPER CLUTOH S0OL BUTyY B LR OAFPER CLUTOH S0L BTy
® |IWAPEE CLUTCH ELIF 8.8 rpn |W ¥ |IWAPER CLUTCH SLIF B.B rpm |
 [SHIFT POSTTION E] W [EHIFT POSTITION 4
 [SELECT LEVER 54, ] ™ [SELECT LEVER 54, ]
ENGIHE APH 1954, rpn ENGINE WPN 2AFA_ rpe
UEHICLE SFEED SH.E HaTh VEHICLE SFEED LB Heh
TFE (VIR CAM) 4.7 ¥ TFE (ULA CAM ) 4.7 ¥
HT {1HPUT SFEED} 2083, rpe HT { INPUT SPEER) 2026 Ppe
¥ T
Fix | |PaRT| [FULL | |HELF| | GRFPH | | BCHD Fix | |PaRT | [FULL | | HELP| | GRPH | | BCHE|
FIG.1) "PN" FIG. 4) "2nd" gear
FIG.2) "R" FIG. 5) "3rd" gear
FIG. 3) "1st" gear FIG. 6) "4th" gear
SHDAT6250L
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AUTOMATIC TRANSAXLE (A4CF1)

5. 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Component inspection" procedure.

COMPONENT INSPECTION  escoues

1. CHECK TORQUE CONVERTER CLUTCH SOLENOID VALVE

1)
2)
3)

4)

Connect scantool to data link connector(DLC).

Ignition "ON"  Engine "OFF".

Select A/T solenoid valve actuator test and operate actuator test.

Is Actuator Testing performed normally?

1.5 ACTIMTION TEST AS-AH

AFER CLUTCH CONTROL S0L. MLVE

IR Ry b SR U
AETHOD ACTIUATION |
COMDITION |IG.KEY OM, EHCINE OFF

TRANEAKLE RANGE @ I

FRESE LSTHELIL, 1F YO0U ARE HEADY ¥

[STRI

M=)

Go to "CHECK OIL PRESSURE" as below.

SHDAT6249L

Replace "TCC SOLENOID VALVE" as necessary and go to "Verification of vehicle repair" procedure.

2. CHECK OIL PRESSURE

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -89

DAPORT yp PORT LR PORT

BKGF115C
1) Connect oil pressure gauge 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 4tf gear and operate the "TCC SOLENIOD VALVE DUTY" more than 35%.

Specification : Above 2.0~4.6kg/cm? (196~451kpa, 28.4~65.4psi) (Engine Speed : 2500rpm, DCC sol Duty : 50%)

5) Is oil pressure value within specification?
YES

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter) as necessary and go to "Verification
of vehicle repair" procedure.

Replace A/T assembly (possible to BODY CONTROL VALVE faulty) as necessary and go to "Verification of
vehicle repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esscassc

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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 ?

=S

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

IDTC P0742 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK ON |

GENERAL DESCRIPTION  esopsrcs

Refer to DTC P0741.

DTC DESCRIPTION

E94B8583

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 determines that the Torque Converter Clutch is stuck ON and sets this code.

DTC DETECTING CONDITION  eseesace

Item

Detecting Condition

Possible cause

DTC Strategy

Stuck "ON"

Enable Conditions

Throttle position 20%

Output speed 1000 rpm

Engine speed Orpm

A/T range switch D,3

The time after the last shift was finished 3secs
Duty of Damper clutch solenoid valve = 0%

ATF temperature  -10°C(14°F)

Threshold value

| Engine rpm - Input speed sensor rpm| < 5rpm

Diagnostic Time

More than 3 seconds

Fail Safe

Damper clutch abnormal system

(If diagnosis code P0741 is output four times,
TORQUE CONVERTER(DAMPER) CLUTCH
is not controlled by PCM/TCM)

VERTER(DAMPER) CLUTCH
. TCC

TORQUE CON-

Faulty TCC or oil pressure
system

Faulty TCC solenoid valve
Faulty body control valve
Faulty TCM(PCM)

MONITOR SCANTOOL DATA  eianser

1. Connect scantool to data link connector(DLC).

2. Engine "ON".

3. Select "D RANGE" and drive vehicle.

4. Monitor the "TORQUE CONVERTER(DAMPER) CLUTCH" parameter on the scantool.

Specification : TCC SLIP 5RPM
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AUTOMATIC TRANSAXLE SYSTEM AT -91
1.3 CLINNEMT DaTa B 1E 1.3 CLIRNEMT BaTa [ e
s
LA DERPER CLUTCH 2461 BTy d.8 = Ll DefiPFER CLifds Sai
™ |IWHFER CLUTCH ELIF 16.8 rpn | ® ¥ |IAPEE CLUTCH SLIF 5.0 rpm | B
= [BHIFT POSTTION M. F. R ® [SHIFT POSITION M, F. R
W [SELECT LEVER 5. PR W [SELECT LEVER 54, H
EMGIHE RPA il Brpm ENGIHE RPH P, Brpm
UEHICLE SFEED H.H Heh VEHICLE SFEED G.H Heeh
TFE (ULA Cal) 8.8 X TFE (VLA CAM) 6.8 X
HT 4 1NHPUT EPEED BAZ, Brpe HT ¢ INPUT EFEED) YL, Brpe
T ¥
FI¥ | |FART| |FULL | [HELF| | GRPH | | BCRD FI¥ | |FART | |FULL | | HELF| | GRFH | | BCHD
1.2 CLIRIENMT DaTh B 1.2 CLINNENT DATa B
& &
Ll | DeRPER CLUTOH SOL BTy B = Ll PP ER CLUTOH Sal bury
W |IWHFER CLUTCH ELIF 15.8 rpm || W ¥ [MWFIPER CLUTCH ZLIF .8 rpr | B
= [SHIFT POSTTION i ® [SHIFT PORTITION 2
W [SELECT LEVER 5. I W [SELECT LEVER 5. 0
EMGIHE WFR 1995, rpm EMGIHE HWPA 1976, rpm
UEHICLE SFEED 16.8 Hrlh UEHICLE SFEED 1.8 Heh
TEE { VIA CAMO 4.7 X TFE (VA CAM) 4.3 ¥
HT {1HPUT SPEED ) 26, rpa WT { IMPUT EFEED) 1938, rpm
T T
FI¥ | |BART| |FULL | [MELF| | GRPH | | BCRD | [Fi® | [raRT | |FunL | [HELF| | GRPH| [BCRD
FIG.4)
1.2 CLRRENT DaTa [ W
L IDAFPERE CLIMOH S0l DTy g4, A Ll DR R CLITOH S0l DTy
 |IWAPER CLUTCH ELIF #.8 rpn |W ¥ |IWHPER CLUTCH SLIF
® [BHIFT POSTTION ] | W [BHIFT POSTTION 4 |
H [SELECT LEVER 54 n ¥ |SELECT LEVER 59 ] |
EMGIHE RPR 198, rpm EMGIHE RPR A0 rpm
EHICLE SFEED S0 E B VEHICLE SFEED 1.8 Kl
FE (WA CaM) 4.7 % ITFE (ULA Calld 4.7 %
HT {1HPUT EPEED 2003, rpm HT { IMPUT EFEED) 206, PE
T T
Fi | | PaRT| [FULL | [HELF| | GRPH | | BCHD Fi¥ | |PART | |[FULL | | HELF| | GBFH | | BCHD
FIG.1) "PN" FIG. 4) "2nd" gear
FIG.2) "R" FIG. 5) "3rd" gear
FIG. 3) "1st" gear FIG. 6) "4th" gear

SHDAT6250L
5. Is 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Component inspection" procedure.
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AT -92 AUTOMATIC TRANSAXLE (A4CF1)

COMPONENT INSPECTION  e1arasco
1. CHECK TORQUE CONVERTER CLUTCH SOLENOID VALVE
1) Connect scantool to data link connector(DLC).
2) Ignition "ON"  Engine "OFF".
3) Select A/T solenoid valve actuator test and operate actuator test.

4) Is Actuator Testing performed normally?

| 1.5 ACTUATION TEST AS5-AH

WAFER CLUTCH CONTROL SO0L. WAHLYE
TR T 1 5 SECOMDE
AETHOD ACT TVATIOMN

CONMDITION | IC.KEY OH. EHCIHE OFF
THAHZEAKLE RAHGE - I

FRESE ISTHLI, 1F YO0U aARE HEADY ¥

[STRT

SHDAT6249L

YES

Go to "CHECK OIL PRESSURE" as below.

Repair or replace as necessary and then go to "Verification of vehicle repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -93

2. CHECK OIL PRESSURE

DR PORT

BKGF116B
1) Connect oil pressure gauge 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. Above 5.1~7.1kg/cm? (500~696kpa, 72.5~100.99psi)

6) Is oil pressure value within specification?
YES

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and go to "Verification
of vehicle repair" procedure.

Replace A/T assembly (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification of
vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  ess264rs

Refer to DTC P0741.
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AT -94 AUTOMATIC TRANSAXLE (A4CF1)
IDTC P0743 TORQUE CONVERTER CLUTCH CIRCUIT - ELECTRICAL |

COMPONENT LOCATION  easrr706

SHDAT6251D

GENERAL DESCRIPTION  eccei7a

Refer to DTC P0741.

DTC DESCRIPTION  ecsscios

The PCM/TCM checks the Damper Clutch Control Signal by monitoring the feedback signal from the solenoid valve drive
circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected, or low
voltage is detected when high voltage is expected) the PCM/TCM judges that DCCSV circuit is malfunctioning and sets
this code.

DTC DETECTING CONDITION  eseir4es

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range TORQUE CON-

Enable Conditions + 16V Actuator(TCU) power supply voltage 10V YE(R:EER(DAMPER) CLUTCH
Threshold value « Circuit open or short to ground * Open or short in circuit
Diagnostic Time « More than 1 sec * Faulty TCC SOLENOID

VALVE
Fail Safe » Locked in 3rd gear * Faulty PCM/TCM
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AT -95

SPECIFICATION  easccess

Solenoid Valve for Pressure Control
« Sensor type : Normal open 3-way
« Operating temperature : -30°C~130°C(-22~266°F)
* Frequency :
PCSV-A,B,C,D : 50Hz (at the ATF temp. -20°C above)
VES : 400~1000
KM series : 35Hz

« Internal resistance :
Internal resistance : 3.5 + 0.2Q (20°C or 68°F)

e Surge voltage : 56 V

SIGNAL WAVEFORM  epze4poe

m |zmﬁ| [CURS | @ |thn| [FEMU |

FIG. 1) Wave form of "TCCSV"

MONITOR SCANTOOL DATA Eirsrens
1. Connect scantool to data link connector(DLC).
2. Engine "ON".

3. Monitor the "TCC SOL. VALVE" parameter on the scantool

4. Select "D RANGE" and Operate "TCC SOLENOID DUTY" more than 35%.

WWW.DIGITALKHODRO.COM
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AT -96 AUTOMATIC TRANSAXLE (A4CF1)
i.2 CLIRRENT [WAT#H B i.2 CLIRRENT IWATH B
k i
LN DaFPER CLUTOH S8l BUTyY H.8 ] CLUTOH =0l DTy H.B
M |IMFAFER CLUTCH ELIF 16,8 rpm | B M |IMAFER CLUTCH ELIF 5.8 rpn | B
E [BHIFT POSTTION H:F: R H [RHIFT PORITION H: F: R
M ISELECT LEWER 54. PR M ISELECT LEWER 54. H
ENGIHE RPA il , Arpm ENGIHE RPH T, Brpm
UEHICLE SFEED H.H  Heh UEHICLE SFEED a. B Erh
TFE (MDA CaM) 4.8 % TFS (IR CaM) 3.8 X
HT { INFUT EFEER) B2, Brps HT {INFUT EFEED ) Lo
¥ T
FI® FART | | FULL | | HELF| | GRPFH | | BCRD FI® PART | | FULL | | HELF| | GRFH | | BCRD
1.2 CLIRREMT DT B 1.2 CLIERENMT D#Th B

LY Dl ER I Lk | Ty ®.1\ LN DaFiPER CLUTCH Gl BTy H.8
® |IWAPER CLUTCH SLIF 5.8 rpm | @ ¥ (WHFER CLUTCH ELIF 3.8 rpn | @
® [EHIFT POSTTION i ® [BHIFT PORTTION 2
® [SELECT LEVER 5. o ® [SELECT LEVER 59, n
EMGIHE AP 1995, rpm EMGIHE AP 1976, rpm
UEHICLE SFEED 16. 8 Erh UEHICLE SPEED 1.8 Hah
TFS (VIA CAM) 4.7 % TFS (VIA CAM) 4.3 %
HT {1HPUT ZPEED) MG, PpA HT ¢ IHPUT EPEED 1938, ppe
L) ¥
[Fiz | [PanT ] [Pl ] [HELF] [gaen] [Bchn] [Fix | [PaRT] [FULL] [HELF] [GREH ) [RCRD]
Fic.
1.2 CLNNENT Dealé [ ] 5.4 CLINNENT DaTh [ % ]
T | i
E u|l|-_:|.: CLIFTH :-.:.'_.|J:1|:l.l Ll O LIS =0l Dy .I.:I
" \WFIFEE CLUTCH ELIF A8 rpn | ¥ (WHAFEE CLUTCH ELIF 4.8 rpm |®
W [SHIFT POSTTION q | K [BHIFT POSTTION 4 1
® |[SELECT LEVER 54, i ® [SELECT LEVER 5. I |
EMGIHE RPH 19, rpa | EMGIHE RPR B rpm
FHICLE SFEED 58.8 Hah | UEHICLE SFEED 71.8 Hah |
FZ (VIA CaM) 4.7 % | [TFS (VLA CaM) 4.7 % {
HT { IMPFUT EFEED) 2BE3, Fpa HT {1HPFUT EFEED ) 2R, rpm
¥ ¥
FI¥ ||PABT | |FULL| |HELF| | GEPH | | BCHD FI¥ | |PABT| |FULL| |HELF| | GBPH | | BCHD
:
FIG.1) "PN" FIG. 4) "2nd" gear
FIG.2) "R" FIG. 5) "3rd" gear
FIG. 3) "1st" gear FIG. 6) "4th" gear

SHDAT6259L
5. Does "TCC SOLENOID DUTY " follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -97

TERMINAL & CONNECTOR INSPECTION  e7sgarae

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.

3. Has a problem been found?

YES

Repair as necessary and then go to "Verification of vehicle repair" procedure.

Go to "Power supply circuit inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  eessaras

1. Connect "A/T SOLENOID VALVE" connector and install device for measuring wave form.
2. Turn on the engine and operate damper clutch.

3. Measure wave form between terminal "4" of the sensor harness connector and chassis ground.

M Normal wave form of DCCSV

FH PN CH B 5.8 W
l.PCSV_A(OD&LR) e .m—. e ——

2PCSV_B(2_4BRAKE) ................. 5 - =
3.0N/OFF SOLENOID V/V : ‘ :
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6252L

4. Is measured normally operating wave form?

M=)

Go to "Signal circuit inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of vehicle repair" procedure.
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AT -98 AUTOMATIC TRANSAXLE (A4CF1)

SIGNAL CIRCUIT INSPECTION  eressaoo

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 "27"
of the PCM/TCM harness connector.

Specification: approx. 0 Q

CGG04

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V

8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

71.PCSV-A(OD&LR)
i 72.PCSV-B(2-4BRAKE)

94|93| % |91/90(89|88| # |86| % | % |83|82| % [80|79| % |77[76(75| |73 615 94 PCSV-C(UD)
72|41|70| %|68|67|66| 61|60| 57| 53] 51 :
Commaas s meanan S e gt s m e WY [ 27.PCSV-D(DCCSV)
% [49]48] % [46| % | |4 | % [41| % | % |38 3515 | %132/31130 29| = 26.0N/OFF SOLENOID V/V
% |127]126|25|24|123|122| % |120| % | % 117 % | % | % 13| % | % (10| 9| 8 | % 93.VFS

] 70.GROUND FOR VFS

SHDAT6253L
4) s resistance within specifications?
YES

Go to "Check signal circuit short inspection" procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -99

2. Check signal circuit short 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 and chassis ground.

Specification: Infinite

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

L 10.GROUND FOR VFS

SHDAT6254L

4) Is resistance within specifications?
YES

Go to "signal circuit ground inspection" procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
3. Check signal circuit ground 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 and chassis ground.

Specification: approx. 0Q

CGG04

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6255L

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -100 AUTOMATIC TRANSAXLE (A4CF1)

4) s resistance within specifications?
YES
Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  eorsaorr

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "4" and terminal "7" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 3.5+0.2Q [(25°C(77°F)]

CGGo4 _ 1.PCSV-A(OD&LR)
Component side 2 PCSV-B(2-4BRAKE)
3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)
5.ATF SENSOR(+)
6.ATF SENSOR(-)
7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

SHDAT6256L
4) Is resistance within specification?
YES

Go to "CHECK PCM/TCM" as below.

Replace DCC SOLENOID VALVE as necessary and go to "Verification of vehicle repair” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -101

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC).
2) Ignition "ON"  Engine "OFF".
3) Select A/T solenoid valve actuator test and operate actuator test.

4) Is Actuator Testing performed normally?

1.5 ACTIMTION TEST AS-AH

IMHPER CLUTCH CONTROL S0L.WALVE
MIIAT 1 0M 5 EECOHDS

AETHOD T TUAT DM

COMDLTION |16 KEY ON, EMGINE OFF
THAMZAHKLE HANGE - I'

FRES:E LSTHL), 1F YOU ARE HEADE ¥

STRT

SHDAT6257L

YES

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

Nogak~owhE

VERIFICATION OF VEHICLE REPAIR  essororo

Refer to DTC P0741.
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AT -102 AUTOMATIC TRANSAXLE (A4CF1)
IDTC P0748 VF SOLENOID VALVE CIRCUIT - OPEN OR SHORT(GND) |

COMPONENT LOCATION  eor2sops

SHDAT6268D

GENERAL DESCRIPTION  eerracos

Variable Faced Solenoid (Linear Solenoid) : With the duty control which uses higher frequency(600Hz), instead of the
existing PWM type which adapts low frequency(60Hz) to control, spool valve can be controlled precisely.

In PWM control, the amount of oil flow is determined by the duration of "ON" signal among continuously repeated ON/OFF
signals.

In VFS, the amount is decided by how widely spool valve open the passage of going through.

DTC DESCRIPTION  eescsocs

The TCM checks the VFS Control Signal by monitoring the feedback signal from the solenoid valve drive circuit. If an
unexpected signal is monitored (for example, high voltage is detected when low voltage is expected, or low voltage is de-
tected when high voltage is expected), the TCM judges that the Low and Reverse control solenoid circuit is malfunctioning
and sets this code.

DTC DETECTING CONDITION  evesraea

Item Detecting Condition Possible cause
DTC Strategy

Check feed back period » Open or short in circuit

» Faulty VF SOLENOID VALVE
16V  Actuator(TCU) power supply voltage 10V « Faulty PCM/TCM

Enable Conditions

Threshold value « Circuit open or short to ground
Diagnostic Time * More than 1 sec
Fail Safe * Locked in 3rd gear

SPECIFICATION  eesares

Refer to DTC P0743.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AUTOMATIC TRANSAXLE SYSTEM AT -103

SIGNAL WAVEFORM  essoeerc

FR s.ev R cHEBS.A

FIG. 1) Wave form of "VFS"
BKGF118A

MONITOR SCANTOOL DATA  enaozssor

1. Connect scantool to data link connector(DLC).

2. Engine "ON".

3. Monitor the "VF SOL. VALVE" parameter on the scantool.

4. Shift gear at each position.
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AT -104 AUTOMATIC TRANSAXLE (A4CF1)
1.2 CLINNEMT DaTA 120 1.2 CLINNEMT Dafa Il r 4
'
L1} SO LEMO] B MITY E:
W [SHIFT POSITION M, F. R W EHIFT FOEITION M, F.H
® [SELECT LEVER 5. P, H - ® [BELECT LEVER 5 i
H9E, BEpa ERGIHE HPH 02, Bepa
8.8 Hn'h VEHICLE SPEED 4.8 Hn'h
HB X TFE (VIR CAM ool X
HT {IHPUT SFEED) 635, Brpn HT 1HFUT EZPEED) 8.8 rpm
HG {OUTPUT SPEED) H.B rpm WG {OUTPUT SPEED) a8 e
T Ld
Fi¥ ||PaBT | | FULL | [HELF| | GRFH | | BCHD Fi¥ | |PABT | [FULL | |HELF| |GRPH | | BCRD
1.2 CLINNENT DaTh 12702 1.2 CLNNENT DaTa 1202
' i
o LRUFE-i SOLEMOIED DUTY
1 W [BHIFT POSITION
.- Ll
2148, Fpr ENSINE HPH 15969, rpa
17.8 Hnh UVEHICLE SFEED 1.8 He'h
4.7 X TFE (A CAM I 4.3 X
{IHFUT SPEED) 2138, rpm HT {1WPUT SFEED) 1954, rpm
HO {DUTPUT EPEED) TN, Arpa HE {THITPFUT EPEED ] 1237, rpm
¥ ¥
Fi# | |PanT || |FuL| [HELP| |GRPR| (RchD)| Fi® | |PanT )| [Ful] [HELP] [GRew] [Roan
1.2 CLRNENMT baTa 1203
® {SHIFT POSITION 3
® [BFLECT LEVER R, i s E EELECT LEVER 5. o s
ENGIHE HPH 2028, rpn ERGIHE RPH 2889, rpm |
FHICLE RFEED saim| ICLE SFEED ¥1.8 Hrh
FE VLA CAM] P | A | [UiA 1.2 x |
{ IHFLUT SEPEED) ZHAT. rpm | IIHH.I'I' EFE.II!I 1992 rpm |
HG {OUTPUT SPEED) 2019, Ppa WG {OUTPUT EPEED) ZTHE. Fpm
¥ T
Fi¥ ||PABT | | FULL| [HELF| | GRPH | | BCRD !'IJ'E PABRT | [FIRLL | | HELF) | GRFH | | BCRD
o ]
FIG.1) "PN" FIG. 4) "2nd" gear
FIG.2) "R" FIG. 5) "3rd" gear
FIG. 3) "1st" gear FIG. 6) "4th" gear

SHDAT6261L
5. Does "VF SOL DUTY" follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection” procedure.

TERMINAL & CONNECTOR INSPECTION  e7sosnz

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE SYSTEM AT -105

POWER SUPPLY CIRCUIT INSPECTION  eo412496

1. Connect "A/T SOLENOID VALVE" connector and install device for measuring wave form.
2. Turn on the Engine and operate VFS SOLENOID VALVE.

3. Measure wave form between terminal "9" of the sensor harness connector and chassis ground.

B Normal wave form of VFSV

FE CH s Ll II;E CHESB

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6262L

4. |Is measured normally operating wave form?
YES

Go to "Signal circuit inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification of Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  essese02

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 "9" of the ATM SOLENOID VALVE harness connector and terminal "93"
of the PCM/TCM harness connector.

Specification: approx. 0 Q
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AT -106

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

— CGGA-K
94[93| % |91{90|89(88|  [86] % [ % [83]82[ % |80[79| %|77
72|71{70| %|68|67(66] % | % | % | % [61]60] % | %57 % | %
T ] T ] ] I
% [49|48| % [46] % | % | % | % [41] % | %38 * %
% |27[26|25|24|23]22[ % | 20| % | % [17| % | % | %|13[+* | %

4) s resistance within specifications?

=S

Go to "Check signal circuit short inspection™ procedure.

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

71.PCSV-A(OD&LR)
72.PCSV-B(2-4BRAKE)
94.PCSV-C(UD)
27.PCSV-D(DCCSV)
26.0N/OFF SOLENOID V/V
93.VFS

70.GROUND FOR VFS

SHDAT6263L

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

2. Check signal circuit short inspection

1) Ignition "OFF".

2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "9" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

WWW.DIGITALKHODRO.COM

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6264L
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AUTOMATIC TRANSAXLE SYSTEM AT -107

4) Is resistance within specifications?
=S

Go to "signal circuit ground inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair” procedure.
3. Check signal circuit ground inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "10" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: approx. 0Q

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6265L
4) Is resistance within specifications?

YES

Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of vehicle repair" procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -108 AUTOMATIC TRANSAXLE (A4CF1)

COMPONENT INSPECTION  eooipza7

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "9" and terminal "10" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 3.5+0.2Q [(25°C(77°F)]

ceeo4 1.PCSV-A(OD&LR)
Component side 2.PCSV-B(2-4BRAKE)
3.0N/OFF SOLENOID V/V
4,PCSV-D(DCCSV)
5.ATF SENSOR(+)
6.ATF SENSOR(-)
7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

SHDAT6266L
4) s resistance within specification?
=S

Go to "CHECK PCM/TCM" as below.

Replace "VF SOL VALVE" as necessary and go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -109

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC).
2) Ignition "ON"  Engine "OFF".
3) Select A/T Solenoid valve Actuator test and Operate Actuator test.

4) Can you hear operating sound for "VF SOL VALVE" Actuator Testing Function?

1.5 ACTIUMTION TEST A~AH

VFE SOLENOIT
DUIEAT 1DM 5 EECOHDS

AETHOD ACT TUAT ION

COMDLTION |1G.KEY ON, EMGINE OFF
THAMZAKLE HANGE - I'

FRESS LSTELL, 1F YO0U ARE HEADR ¥

STRI

SHDAT6267L

YES

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

Nogak~owhE

VERIFICATION OF VEHICLE REPAIR  eocrsaao

Refer to DTC P0741.
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AT -110 AUTOMATIC TRANSAXLE (A4CF1)

DTC P0750 ON/OFF(SCSV-A) SOLENOID VALVE CIRCUIT - OPEN OR
SHORT(GND)

COMPONENT LOCATION  egaoczct

Refer to DTC P0743.

GENERAL DESCRIPTION  ecoseos7

The Automatic transmission changes the gear position of the transmission by utilizing a combination of clutches and
brakes, which are controlled by solenoid valves. This HIVEC automatic transmission consists of a: LR (Low and Reverse
Brake), 2ND (2nd Brake), UD (Under Drive Clutch), OD (Over Drive Clutch).

DTC DESCRIPTION  errspos

The PCM/TCM checks the Low and Reverse Control Signal by monitoring the feedback signal from the solenoid valve
drive circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected, or
low voltage is detected when high voltage is expected), the PCM/TCM judges that the Low and Reverse control solenoid
circuit is malfunctioning and sets this code.

DTC DETECTING CONDITION  ezipases

Item Detecting Condition Possible cause
DTC Strategy e Check voltage range * Open or short in circuit
e » Faulty ON/OFF SOLENOID
Enable Conditions « 16V  Actuator(TCU) power supply voltage 10V VALVE
Threshold value « Circuit open or short to ground « Faulty PCM/TCM
Diagnostic Time * More than 1sec
Fail Safe e Locked in 3rd gear.

SPECIFICATION  ecessiee

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE SYSTEM AT -111

SIGNAL WAVEFORM  eaoz410

FR s.00 CJEEE CcHBS.8

FIG. 1) Wave form of "ON/OFF(SCSV-A)"
BKGF119A

MONITOR SCANTOOL DATA  esrcorca

1. Connect scantool to data link connector(DLC).

2. Engine "ON".

3. Monitor the "ON/OFF SOL VALVE" parameter on the scantool.

4. Shift gear at each position.
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AUTOMATIC TRANSAXLE (A4CF1)

AT -112
1.2 CLRIENT DaTa [ i ]
ik
s
M |EHIFT POBITION M. F.R -
i |f Py H
a5, Arpe
A.B He'h
[
WT {INPUT SPEED ) 639 Arpne
HQ {QUTPUT EFEED) 3.8 rpa
T
FI¥ || PART |FIILL| | HELF| | GRFH | | BCRD
1.2 CLNNENT Dati LA

1.2 CURRENT DwTh B2
'
E
® |[SHIFT POSITION M. F.H -
[t n
&, Brpn
B.B Hn'h
0.8 X
.8 rpm
0.8 rpa
T
Fi¥ | |maRT| [FULL | [HELP| | GRPH | | BCHD
1.2 CLURREMT DBaTh L

H [BHIFT POBITIOH i -
H [RELECT LEVER R, i}
EMGIHE HPH 178G, rpm
UFHICLE SFEED 13.8 Hrnrh
TPE (VA CAM) 5.1 %
WT { INPUT SPEED ) 1BET. rpm
HZ {HITFUT EFEED) 6BIT. Arpn
¥
FI¥ | |PMAAT |FIUILL| | HELF| | GRFH | | BCRD
1.2 CLRIEMT Data [ ir ]

M [SHIFT POSITION a -
w |SELECT LEVER 5. o
EMGINE HPH T
HWEHICLE SPEED SA.8 Heh
THS CULA CAM D 97 %
|WT € IHFUT EFEED) 2BEA. rpn |
WO {DUTPUT SPEED) ZUET, FRA
L

B9, Brpn
U I CLE SFEED d.B He'h
TPE (VA CAM) L I
HWT { IMPUT EFEED) 4.8 rpm
HD {UTPUT EPEET ) 0.8 rpm
¥
FI® || PBT | | FULL | | HELF| | GBFH | | BCRD
FIG.3)
1.2 CLNRENT Dath L
&
M [EHIFT POEITION 2 -
H [SELECT LEUVER £ ]
ENGIHE HPH 159684 . Fm
ICLE SFEED A1.8 Heh |
TPE (WA CAN] 4.7 % |
[ INFUT EFEER) 1959 rpm |
HQ (OUTPUT EPEEDR) 1267, rpm
¥
FI¥ | |PFART | [FULL | | HELF| | GRFH | | RCRD
FIG.5)
1.2 CLRIENT DaTa [ i ]

AT {INFUT EPEED) ZEAS. rpn
HO {DUTFUT EFEER ) EHER. TP

¥
FI¥ | | PABT | | FIALL | | HELF| | GRFH | | BCRD

WWW.DIGITALKHODRO.COM

FI¥ | |PABT | |FIALL | | HELF| | GRFH | | BCRD

FIG.6)

FIG.
FIG.
FIG.

FIG

1) llP'N n
2) llRII
3) "D Range 1st" gear, vehicle speed=0

.4) "D Range 1st" gear
FIG.
FIG.
FIG.

5) "D Range 2nd" gear
6) "D Range 3rd" gear
7) "D Range 4th" gear

SHDAT6271L
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AUTOMATIC TRANSAXLE SYSTEM AT -113

5. Does "ON/OFF SOL VALVE" follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  easoicss

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  esgsazz4

1. Connect "A/T SOLENOID VALVE" connector and install device for measuring wave form.
2. Turn on the Engine and operate ON/OFF(SCSV-A) SOLENOID VALVE.

3. Measure wave form between terminal "3" of the sensor harness connector and chassis ground.

B Normal wave form of ON/OFF SV

. ERsey (RS ciEse

CGG0o4

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD) :
9.VFS

10.GROUND FOR VFS

SHDAT6272L

4. |Is measured normally operating wave form?

YES

Go to "Signal circuit inspection” procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
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AT -114 AUTOMATIC TRANSAXLE (A4CF1)

SIGNAL CIRCUIT INSPECTION  esecossr

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 "26"
of the PCM/TCM harness connector.

Specification: approx. 0 Q

CGG04 1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

= CGGA-K
| 1.PCSV-A(OD&LR)

94]03[# [o1]00[89]88] x[86] % [ [83[82 x [80[79[ x [77[76[75] %[ 73] [ T5 72.PCSV-B(2-4BRAKE)

72[71]7p] %|68]67]66] % [ % [ % [ % [61[60] % | % [57] %] % [ % [53] %[ 51 94.PCSV-C(UD)

I 77 e o W O P L A5 27.PCSV-D(DCCSV)

% [49[4B| % 146] % | % [ % | %41 % | %[38) 35| % | % 132[31{30]| 29

* |27126[25[24[23[22] % [20[ % [ % [17] % | % | % |13 % | % [10] 0 | 8 | % 2|1 gg\(/)'l:‘léOFF SOLENOID VIV
i 70:GROUND FOR VES

SHDAT6273L
4) s resistance within specifications?
YES
Go to "Check signal circuit short inspection” procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -115

2. Check signal circuit short 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 and chassis ground.

Specification: Infinite

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6274L

4) Is resistance within specifications?
YES

Go to "signal circuit ground inspection" procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
3. Check signal circuit ground 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 and chassis ground.

Specification: approx. 0Q

CGG04

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6275L
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AT -116 AUTOMATIC TRANSAXLE (A4CF1)

4) s resistance within specifications?

YES
Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of vehicle repair" procedure.

COMPONENT INSPECTION  essroras
1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "3" and terminal "7" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 3.5+0.2Q [(25°C(77°F)]

= CGG04 1.PCSV-A(OD&LR)
m Component side 2.PCSV-B(2-4BRAKE)

066 3.0ON/OFF SOLENOID V/V
DYV 4.PCSV-D(DCCSV)

7X8[(0 X10) 5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6276L

4) s resistance within specification?
YES

Go to "CHECK PCM/TCM" as below.

Replace ON/OFF SOLENOID VALVE as necessary and go to "Verification of vehicle repair” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -117

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC).
2) Ignition "ON"  Engine "OFF".
3) Select A/T solenoid valve actuator test and operate actuator test.

4) Is Actuator Testing performed normally?

1.5 ACTUATION TEST Ail-faH

SCEV= il OH-0FF b
DUHAT TOM 5 EECOMDS

AETHOD AT TUAT T ON

COMDAITION |16, EKEY ON, EHGINE OFF
THAMEAKELE HANGE - I

FEE=SE LSTHIL, 1F Y04l ARE HEADY ¥

[STRI

SHDAT6277L

YES

Go to "Verification of vehicle repair" procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(0Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

Nogak~owdhE

VERIFICATION OF VEHICLE REPAIR  esgesans

Refer to DTC P0741.
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AT -118 AUTOMATIC TRANSAXLE (A4CF1)

DTC P0755 PCSV-A(OD LR ) SOLENOID VALVE CIRCUIT - OPEN OR
SHORT(GND)

COMPONENT LOCATION  es2s04co

Refer to DTC P0743.

GENERAL DESCRIPTION  escseens

Refer to DTC P0750.

DTC DESCRIPTION  esiaars0

The PCM/TCM checks the Under Drive Clutch Control Signal by monitoring the feedback signal from the solenoid valve
drive circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected, or
low voltage is detected when high voltage is expected), the PCM/TCM judges that Under Drive Clutch control solenoid
circuit is malfunctioning and sets this code.

DTC DETECTING CONDITION  e7seioee

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range * Open or short in circuit
L  Faulty UD SOLENOID VALVE
Enable Conditions « 16V  Actuator(TCU) power supply voltage 10V - Faulty PCM/TCM
Threshold value  Circuit open or short to ground
Diagnostic Time * More than 1 sec
Fail Safe * Locked in 3rd gear.

SPECIFICATION  esssern

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE SYSTEM AT -119

SIGNAL WAVEFORM  erszsero

S ciBSs.av

Fr_ [N 5.8 v

T JEXTT

'HdLn'Lfrntlfuoer|Gﬁn'||CHHL|]HEHU] [HOLD| [TIME| [VOLT | [GND | [CHNL | |[HENU|

FIG. 1) Wave form of "ON/OFF(SCSV-A)" in 1st, 3rd, 4th gear
FIG. 2) Wave form of "ON/OFF(SCSV-A)" in 2nd gear

BKGF120A

MONITOR SCANTOOL DATA  eersacsr

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3. Monitor the "PCSV-A(OD LR) SOLENOID VALVE" parameter on the scantool.

4. Shift gear at each position.
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AT -120 AUTOMATIC TRANSAXLE (A4CF1)
1.2 CLRIENT DaTa [ i ] 1.2 CLRIENMT DaTh [ el ir S
I's | |.i.
E E
W [SHIFT POSITION M. F.H . ™ |SHIFT POSITION M. F.H -
s F.H ® [SELECT LEVER 54, n
&57. Arpn EMGIHE HEPH &6, B pn
A.B Heh VEHICLE SFEED A.B Hnh
8.8 X TFS V1A CAM) a8 X
WT {IHMPFUT SPEED) 639, Arpn HT {IHPUT ZPEED) H.B rpn
Ho {QUTPUT SPEED) 0.8 rpn WO {OUTPUT SPEED) 0.8 Fpa
¥ T
FI¥ || PART ) |FURLL | |HELF| | GRPH| [BCHD Fi¥ | |PaRT | |FULL | |HELF| | GRPA| | BCRD
1.2% CLIRNENT DATH L 1.2 CLURNEMT BATH L

M |BHIFT PFOEITION 1 -
H ISELECT LEVER 54, i]
639, Arpm ERGIHE HPH 178G, Fpm
UEHICLE EFEED d.B He'h UFHICLE SFEED 13.8 He'h
TFE (VA CAM) L I TP CUIA Al 5.1 X
HNT {IMPUT EFEED) 3.8 rpm HT o IHFUT EFEED) 1887 . rpm
HO {DUTPUT EPEED) B.8 rpm HQ {TITPFUT EFEED) BIT. Arpa
T ¥
FI® FABRT | | FULL | | HELF| | GRFH | | BCRD FI® PFHAT | | FILL | |HELF| | GRFH | | BCRD
1.7 CLERENT Dot - 1.2 CLURNENT BaTH LR
™ k

M [BHEFT POBITION 2 M \BHIFT POBITIOR E]
= |EELECT LEUVER 5. ] = [SELECT LEVER 5. ]

ERGIHE HPH 15984 . Fpm ENGINE HPH 2. Fpa |

ICLE SFEED Ad. 8 Heeh | ICLE SFEED 50,8 He'h
TFE CW0A CaM ) 4.7 % | TFE CUIA CAR T 4.7 X |

{ INFUT EFEED) 1959 rpm | {INFUT EFEED) 2BG8. rpm |
HG {OUTPUT EPEED) 1267. PR He {OUTPUT EPEED) 2065, rpe

¥ L
FI¥ | |FABT | |FULL | | HELF| | GRFH | | BCHD FI¥ | |FART | |FUALL | HELF| | GRPH | | BCHD
FIG.5) FIG.6)
1.2 CLINNENT DaThA [ B

FIG.1)"PN"
FIG.2) "R"
TFS (VA CAMD 1.7 X FIG. 3) "D Range 1st" gear, vehicle speed=0
HT {1HFUT EFEED) 2HiS. rpm FIG. 4) "D Range 1st" gear
HO L OUTPUT EPEED) F oo BT FIG. 5) "D Range 2nd" gear
L FIG. 6) "D Range 3rd" gear
Fi® | |PaBT | [FuLL | |HELR| | GRPH | | BCHD FIG. 7) "D Range 4th" gear

SHDAT6281L
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AUTOMATIC TRANSAXLE SYSTEM AT -121

5. Does "PCSV-A(OD LR) SOLENOID VALVE" follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  ensreerr

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  eeseerae

1. Connect "A/T SOLENOID VALVE" connector and install device for measuring wave form.
2. Turn on the Engine and operate PCSV-A(OD LR) SOLENOID VALVE.

3. Measure wave form between terminal "1" of the sensor harness connector and chassis ground.

1.PCSV-A(OD&LR)
2.PCSV-B(2-4 BRAKE)
3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6282L
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AT -122 AUTOMATIC TRANSAXLE (A4CF1)
i EEsev BEEE cipsavu i EIEsev BEEE cipsewu
e S T e W .

[hoin]| [Tine] [Vocr] [cns | [che] [miu] [ieoin] [¥ins] [vour] [Grs ] [ch] [mo]
i i sev OEEE cHESAY rE_ I sev EEE cHESs8Y
2 L A T L A Y I Y Jﬂlﬂﬂ”ﬂﬂ ‘,Mnmwmum
| [mocn] '_"'I'nrlz '_'I-.lﬂu: [HoLp] [TinE] [voLt Temm | [ChML| [FEm|
FE EEsev BEEE cHESEU FE_ EIEsev BEEE cHESEU
: L | AL LD L LIl ==

[HoLn| [TinE| [vout | [chp | |cHeL | | rEs| [HoLp| [TinE! [voLt | [Ghn | |CHAL | | FEMU|
FIG.5) FIG.6)

FIG.1) "P, N" FIG. 4) "2nd" gear
FIG.2) "R" FIG.5) "3rd" gear
FIG. 3) "D Range 1st" gear FIG. 6) "D Range 4th" gear

BKGF120D

4. |Is measured normally operating wave form?

YES

Go to "Signal circuit inspection” procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -123

SIGNAL CIRCUIT INSPECTION  ecrsscse

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 "1" of the ATM SOLENOID VALVE harness connector and terminal "71"
of the PCM/TCM harness connector.

Specification: approx. 0 Q

CGGO4 1.PCSV-A(OD&LR)
2.PCSV-B(2-4 BRAKE)
3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)
5.ATF SENSOR(+)
6.ATF SENSOR(-)
7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

= CGGA-K
i 71.PCSV-A(OD&LR)
94]9p[x [91]00[8o]e8] x [86] [ [83[82] x [0[7o] % [77[76[75[ %[ 73] [ = 72.PCSV-B(2-4BRAKE)
72[71]70] x68]67[66] % [ % | | % [61]60] % | % [57[ 5[ %[ % [53] %] 51 94.PCSV-C(UD)
ripiafell Q) Skt L] =]\ 27.PCSV-D(DCCSV)
% [49|48[ % [46[ % | % | % | % /41| % | %38 35|% | %[32/31{30| 29
*127126[251242302 % [20] % | % 17| % | % | %|13|% | % |10] 0|8 | % | L2121 26.0N/OFF SOLENOID V/V
H 93.VFS
70.GROUND FOR VFS

SHDAT6283L
4) Is resistance within specifications?
=S

Go to "Check signal circuit short inspection" procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "1" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

WWW.DIGITALKHODRO.COM 021 62 99 92 92



WWW.DIGITALKHODRO.COM 021 62 99 92 92

AT -124 AUTOMATIC TRANSAXLE (A4CF1)

1.PCSV-A(OD&LR)
2.PCSV-B(2-4 BRAKE)
3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6284L
4) s resistance within specifications?

YES

Go to "signal circuit ground inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
3. Check signal circuit ground 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 and chassis ground.

Specification: approx. 0Q

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6275L
4) Is resistance within specifications?

YES

Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of vehicle repair” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -125

COMPONENT INSPECTION  es24e709
1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "1" and terminal "7" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 3.5+0.2Q [(25°C(77°F)]

CGGOo4 1.PCSV-A(OD&LR)

Component side 2.PCSV-B(2-4 BRAKE)
3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)
5.ATF SENSOR(+)
6.ATF SENSOR(-)
7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

SHDAT6286L

4) |s resistance within specification?

YES

Go to "CHECK PCM/TCM" as below.

Replace PCSV-A(OD LR) SOLENOID VALVE as necessary and go to "Verification of vehicle repair" proce-
dure.

2. CHECK PCM/TCM
1) Connect scantool to data link connector(DLC).
2) Ignition "ON"  Engine "OFF".
3) Select ATM solenoid valve actuator test and operate actuator test.

4) Is Actuator Testing performed normally?
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AT -126 AUTOMATIC TRANSAXLE (A4CF1)

1.5 ACTUARTION TEST AZ-fH

PCEV=/ SOLEMOTT
AT T O 5 EECOMDS

AETHOD ECT TUATI 0N

COMDATION | 1G.KEY OH, EMGINE OFF
THANEAKLE HANGE - I

FRESS LSTHELNL, 1F Y040 ARE HEADY ¥

|S'I'R'I'

SHDAT6287L

=S

Go to "Verification of vehicle repair” procedure.

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Omph(Okm/h)

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

No O kwNE

VERIFICATION OF VEHICLE REPAIR  espeosss

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -127

DTC P0760 PCSV-B(2-4 SOLENOID VALVE) CIRCUIT - OPEN OR
SHORT(GND)

COMPONENT LOCATION  ep2a04ea
Refer to DTC P0743.

GENERAL DESCRIPTION  ezrosocs

Refer to DTC P0750.

DTC DESCRIPTION  epsssess

The PCM/TCM checks the 2nd brake drive control signal by monitoring the feedback signal from the solenoid valve drive
circuit. If an unexpected signal is monitored, (For example, high voltage is detected when low voltage is expected or low
voltage is detected when high voltage is expected) the PCM/TCM judges that 2nd Brake drive control solenoid circuit is
malfunctioning and sets this code.

DTC DETECTING CONDITION  eoir2a2e

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range » Open or short in circuit
. » Faulty 2-4 SOLENOID VALVE
Enable Conditions + 16V  Actuator(TCU) power supply voltage 10V - Faulty PCM/TCM
Threshold value  Circuit open or short to ground
Diagnostic Time * More than 1 sec
Fail Safe * Locked in 3rd gear

SPECIFICATION  ersszzsc

Refer to DTC P0743.

SIGNAL WAVEFORM  ecssezsp

FR M 5.0 v CH B 5.8V

2% [zoon] [Cuks] [R-ST] [RECD] [MENU]

FIG.1)

FIG. 1) Wave form of "PCSV-B (2-4 SOLENOID VALVE)"

BKGF121A
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AT -128

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

MONITOR SCANTOOL DATA

1.

WWW.DIGITALKHODRO.COM

Connect scantool to data link connector(DLC).

Engine "ON".

EB36EABA

Monitor the "PCSV-B(2-4 SOLENOID VALVE)" parameter on the scantool.

Shift gear at each position.

1.3 CLURRENT BaTa e

W [SHIFT POSITION M. F.H
® |SELECT LEVER 54 F.H .
EMGINE HPH GEB, Arpa |
UVEHICLE SFEED d.8 Heah

TFE (IR Gl a8 X
HT {IWPUT SFEED) 637. frpn
HO {OUTPUT SPEED) a8 Tpm
T

FIG.1)

FI¥ | | PABT | | FUALL | | HELF| | GRFH | | BCRD

1.2 CLINNEMT DaETh B

e

EMGIHE BHPH 2164 Fpm
UEHICLE RFEED 17.8 Hnh
TFE CULA CAM) 1% B -

AT { INFUT EFEED) 2185, rpm

LOUTFUT SFEEDR ) T Brps |

L

rnm' | [Fix | [PaBr] |PusL. | |MELP| | GBPH| | BCHD| |

1.2 CLIHNENT DATh KL

1z

¥ |SHIFT POSITION 3
® |SELECT LEVER 54, n -
EMGINE HPR 1968, rpn
UBHICLE SFEED 4.8 Herh
TFS (VIR CAMI 4.3 X
HT § IHFLUT ZFEED) 1955, rpn
HO {OUTPUT SPEED] 19%, FpA
T

FI® | |PABET | |FIALL | | HELF| | GRFH | | BCRD

FIG.5)

FIG.1) "PN"
FIG. 2) "R"
FIG. 3) "1st" gear

1.2 CLRIENT DaTH B

¥ [SHIFT POSITION M. F. B
- ECT LEVER R n -
EMGIHE HPH 6L Brpm |
UBHICLE RFEED 4.8 Hnh
TFS (VIR CAMI 0.8 X
HT § 1HPUT EPEED) 4.8 rpm
HO {OUTPUT SPEED] 0.8 rpa

T
[Fix |[PaBT| |FunL| |MELP| | GRPH | |BCHD|

FIG.2)

1.3 CLHNEMT DaETh BT

¥ [SHIFT POSITION F
® [SELECT LEVER 54, o -
ENGINE HPR 192%. rpm
UEHICLE SFEED 0.8 Herh |
TFE ©21A CAM) .2 ¥ |
HT § IHFLT ZPEED) 1A%, rpm
i 4 OUTFUT SPEED ] 1218 rpm |
(T
FiI# | |PaRT) |FULL | |HELP| | GRPH | | BCRD
1.3 CLNNENT DATH BLE

FIG.6)

FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "D Range 4th" gear

¥ |SHIFT POBITION 4
= |SELECT LEVER 5. I .
EMGINE RPN 2014, rpm
UEHICLE SFEED 7i.8 Hmerh
TFS (VLA CAM I 4.7 X
HT { IWPUT SFEED) 201 rpn
HO {OUTPUT SPEED) 2028, rpR
v
Fi® | |PART) | FULL | |HELF| | GRPH | | BCRD

SHDAT6291L
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AUTOMATIC TRANSAXLE SYSTEM AT -129

5. Does "PCSV-B(2-4SOLENOID VALVE)" follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-

rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  e2isrror

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  e76p4049
1. Connect "A/T SOLENOID VALVE" connector and install device for measuring wave form.
2. Turn on the Engine and operate PCSV-B(2-4 SOLENOID VALVE).

3. Measure wave form between terminal "2" of the sensor harness connector and chassis ground.

CGG0o4

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)
3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6292L
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AT -130 AUTOMATIC TRANSAXLE (A4CF1)

FR 5.8 U CHES AW

rE_ G s.ev EEES CHE S8 Y rE N s.ev EEEE cHESEY

m,mm |Ccuss | |B-2T | [EECD| | AEHU| m|mn!|un!|r-n||m|!rrw|
rE_ EEs.ev (EEE cHESB Y rE_ G s.ev (EEEE cHESEY
S apenit ,.a. F
_'_- = e = ——
[N |E00H ) |CUSS | [ B-5T | | FIEHL | (LR |EOOH ) |CUSS | |B-ET | | FIEHL |
FIG.1) "P,N" FIG. 4) "2nd" gear
FIG.2) "R" FIG.5) "3rd" gear
FIG. 3) "D Range 1st" gear FIG. 6) "D Range 4th" gear

BKGF121D

4. |Is measured normally operating wave form?

=S

Go to "Signal circuit inspection™ procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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AUTOMATIC TRANSAXLE SYSTEM AT -131

SIGNAL CIRCUIT INSPECTION  esoesocr

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 "2" of the ATM SOLENOID VALVE harness connector and terminal "72"
of the PCM/TCM harness connector.

Specification: approx. 0 Q

CGG04 1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)
3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)
5.ATF SENSOR(+)
6.ATF SENSOR(-)
7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

= CGGA-K
| 71.PCSV-A(OD&LR)

oh]93[x [9100[8988]  [86] % [ [83[82 x [80[79] * [77[76[75] [ 73] [ T = 72.PCSV-B(2-4BRAKE)

72[71]70] % |68]67]66] % [ % | % [ % [61]60] % | % [57] % [ % [ % [53] %[ 51 94.PCSV-C(UD)

P e . W et P Lo oL AL 27.PCSV-D(DCCSV)

+* [49(48[ % 146] % | % | % | % 141 % | %|38 35/% |4 132[31{30| 29

% |27]26(25[24|23]22| % [20] % | % |17| % [ % | %/13[ % [ % (10| 9| 8 | % 2|1 SgSFNéOFF SOLENOID VIV
I 70:GROUND FOR VES

SHDAT6293L
4) Is resistance within specifications?
=S

Go to "Check signal circuit short inspection" procedure.

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "2" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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AT -132 AUTOMATIC TRANSAXLE (A4CF1)

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)
3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6294L

4) s resistance within specifications?

YES

Go to "signal circuit ground inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.
3. Check signal circuit ground 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 and chassis ground.

Specification: approx. 0Q

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6275L

4) Is resistance within specifications?

YES

Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of vehicle repair” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -133

COMPONENT INSPECTION  eoprser
1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "2" and terminal "7" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 3.5+0.2Q [(25°C(77°F)]

CGG04 1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)
3.0ON/OFF SOLENOID V/V

4. PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

Component side

SHDAT6296L

4) |s resistance within specification?

YES

Go to "CHECK PCM/TCM" as below.

Replace PCSV-B(2-4 SOLENOID VALVE) as necessary and go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE (A4CF1)

2. CHECK PCM/TCM

1) Connect scantool to data link connector(DLC).

2) Ignition "ON"

3) Select A/T solenoid valve actuator test and operate actuator test.

Engine "OFF".

4) Is Actuator Testing performed normally?

1.5 ACTUATION TEST

A1-fH

SCEV=n ON-0FF )

DUHAT T 0H

5 BEECOHDS

AETHOD
COMDIT 1ON

ACT TUAT T ON

1. KEY OHW, EHGINE QFF

THAMEAKLE HANGE -

r

FREESZ LSTHL,

IF Yl ARE HEADE ¥

[STRI

=S

Go to "Verification of vehicle repair" procedure.

SHDAT6297L

Replace PCM/TCM as necessary and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION
IG SWITCH ON
TRANSAXLE RANGE SWITCH is normal
P RANGE
Vehicle Speed Omph(0Okm/h)
Throttle position sensor
IDLE SWITCH ON
ENGINE RPM 0

Nogakr~owhE

1v

VERIFICATION OF VEHICLE REPAIR  esracasc

Refer to DTC P0741.

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -135

DTC P0765 PCSV-C(UD) SOLENOID VALVE CIRCUIT - OPEN OR
SHORT(GND)

COMPONENT LOCATION  epsssarz

Refer to DTC P0743.

GENERAL DESCRIPTION  erac07e7

Refer to DTC P0750.

DTC DESCRIPTION  eroaocos

The PCM/TCM checks the Under Drive Clutch Control Signal by monitoring the feedback signal from the solenoid valve
drive circuit. If an unexpected signal is monitored (for example, high voltage is detected when low voltage is expected
or low voltage is detected when high voltage is expected), the PCM/TCM judges that the OVER DRIVE CLUTCH drive
control solenoid circuit is malfunctioning and sets this code.

DTC DETECTING CONDITION  ezecers2

Item Detecting Condition Possible cause
DTC Strategy » Check voltage range » Open or short in circuit
N  Faulty UD SOLENOID VALVE
Enable Conditions + 16V  Actuator(TCU) power supply voltage 10V - Faulty PCM/TCM
Threshold value  Circuit open or short to ground
Diagnostic Time * More than 1sec
Fail Safe * Locked in 3rd gear.

SPECIFICATION  esserssa

Refer to DTC P0743.

SIGNAL WAVEFORM  esop7147

i FEsev (S cHBESs.av

A

[HOLD | |TIHE| [woLT | [GHD || CHHL | [HEMU|

FIG.1)

FIG. 1) Wave form of "PCSV-C(UD) SOLENOID VALVE"

fii

BKGF122A
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AUTOMATIC TRANSAXLE (A4CF1)

MONITOR SCANTOOL DATA

1.

Connect scantool to data link connector(DLC).

Engine "ON".

E980A75C

Monitor the "PCSV-C(UD) SOLENOID VALVE" parameter on the scantool.

Shift gear at each position.

1.2 CLRIENT DaTH 132

¥ [SHIFT POSITION M. F. B
W [RELECT LEVER 5. P H [
EMGINE PR 653, Brpm
UBHICLE RFEED 4.8 Hm'h

TFS (VIR CAMI a8 X
HT §1HPUT EPEED) 633, firpm
HO {OUTPUT SPEED] 0.8 rpA
T
[Fix |[PaBr| |FunL| |MELP| | GBPH | |BCHD|
FIG.1)
1.3 CLINNENT DT | Bl v

EMGINE HEM [ ] 1737, rpm
UEHICLE SFEED 15,8 Hneh
TP CUIA GBI - 1% BT
T ©IHFUT SFEED) 1645 rpm
LOUTPUT SPEED) %6, Hr e |
T

FI# | [PaBT | [FuLL | |HELF | | GRPH ) [ BCHD

FIG.3)

1. CLINHENT DATh 18-

M EHIFT POSITION El

1968, rm
S8.8 Hnh
TFS (VLA CAM) 4.2 &

HT § INFUT EFEED) 1957 . rpm
R COUTFUT EFEED) 1951, rpm
T

FI® | |FABT  |FUALL | | HELF| | GRFH | | BCHD

FIG.5)

FIG.1) "PN"
FIG. 2) "R"
FIG. 3) "1st" gear

WWW.DIGITALKHODRO.COM

1.2 CLURIREMT DaTa 18
"
H
M BHIFT POSITIOH M.F. R
L] ECT LEVER 54, [} | ]
ENGINHE HFR &5, Arpn
UEHICLE SFEED H.B  Hrh
TFE CV[A CAMD [
HT { IHFUT EFEED) d4.B rpm
HO {OUTPUT EPEEDR) 0B Ppa
¥

FI¥ | |marT| [P | [HELP| |GRPH | | BCRD|

FIG.2)

1.3 CLHNEMT DaETh L, Bl
[
=
L IFT FOBITION 2
L LEVER 54, D L]
ERGINE BFR ZBET. Fpn
UEHICLE EFEED 2.8 Heh i
(TFE CWA CAM) 4.7 £ |
WY § INFUT EFEED) ZB33. rpm
(HG L DUTPUT SPEEDR) 1358, rpm |
¥
'l

FI¥ | |FABT || |FIALL | | HELF| | GRFH | | BCRD

FIG.4)

1.2 CLNNENT DwaTh L g

" FCT LEUVER . o ]
EMGIHE HEH ZBBG, FpR |
UEHICLE SFEED .8 Herh
TFE (IR CAM I 4.7 X
HT § IWPFUT SPEED) 2Bl rpn
HO {OUTFUT SPEED] 20T TRA

T
[Fi |[PaeT||FunL| |HELP| | GRPH| |BCHD|

FIG.6)

FIG. 4) "2nd" gear
FIG. 5) "3rd" gear
FIG. 6) "D Range 4th" gear

SHDAT6301L
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AUTOMATIC TRANSAXLE SYSTEM AT -137

5. Does "PCSV-C(UD) SOLENOID VALVE" follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of vehicle
repair" procedure.

Go to "Terminal connector inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  errscoss

Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  esreos17

1. Connect "A/T SOLENOID VALVE" connector and install device for measuring wave form.

2. Turn on the Engine and operate PCSV-C(UD) SOLENOID VALVE.

3. Measure wave form between terminal "8" of the sensor harness connector and chassis ground.

CGG04

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0N/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6302L
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AUTOMATIC TRANSAXLE (A4CF1)

rE DN s.ev OFES cHiesew

T

e Es.ev RS cHESew

R

HOLI | TIHE | |WAT | |GHR | | CHHL | | FENU

FE EIEs.ev CEES cHiEsaw

__%m ] (oo [ [comc ][]

FIG.1) "P, N"
FIG.2) "R"

Is measured normally operating wave form?

WES

Go to "Signal circuit inspection” procedure.

HOLD| | TIHE | |WALT | [GRR | | CHML | | FEMU

FE EEsev CEES cHESEW

Y [zoon] [cuss | [a-a1] [eeco| (e

FIG.4)

FIG. 3) "1st ~ 3rd" gear
FIG. 4) "4th" gear

BKGF122D

Check for open in harness. Repair as necessary and go to "Verification of vehicle repair" procedure.

SIGNAL CIRCUIT INSPECTION

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 "8" of the ATM SOLENOID VALVE harness connector and terminal "94"

of the PCM/TCM harness connector.

Specification: approx. 0 Q

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -139

1.PCSV-A(OD&LR)
CGGo4 2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V

4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V

8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

- CGGA-K
i 71.PCSV-A(OD&LR)

94193]x [91]00[8988]  [86] % [ [83[82 * [80[79] * [77[76[75[ [ 73] [ T2 72.PCSV-B(2-4BRAKE)

72[71]70] % |68]67]66[ % [ % [ % [ % [61]60] % | %[57] %[ [ % [53] %[ 51 94.PCSV-C(UD)

' — ' L 48 27.PCSV-D(DCCSV)

% [49]48] % [46] % [ [ % [ [41] % [ %38 35% [%[32]31[30[29

% [27126[25[24]2322 % [20] 3¢ |3 [L7 % | % | %[13]% [* |10 9| 8 | % | L2 11 Sg'\?FNéOFF SOLENOID VIV
I 70:GROUND FOR VFS

SHDAT6303L
4) 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 of vehicle repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF" Engine "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "PCM/TCM" connector.

3) Measure resistance between terminal "8" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

10.GROUND FOR VFS

SHDAT6304L
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AT -140 AUTOMATIC TRANSAXLE (A4CF1)

4) s resistance within specifications?

=S

Go to "signal circuit ground inspection” procedure.

Check for short to ground in harness. Repair as necessary and go to "Verification of vehicle repair” procedure.
3. Check signal circuit ground 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 and chassis ground.

Specification: approx. 0Q

CGG04

1.PCSV-A(OD&LR)
2.PCSV-B(2-4BRAKE)

3.0ON/OFF SOLENOID V/V
4.PCSV-D(DCCSV)

5.ATF SENSOR(+)

6.ATF SENSOR(-)

7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)

9.VFS

= 10.GROUND FOR VFS

SHDAT6275L

4) s resistance within specifications?

YES

Go to "Component Inspection" procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification of vehicle repair” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -141

COMPONENT INSPECTION  eaaxcers

1. CHECK SOLENOID VALVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "7" and terminal "8" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 3.5+0.2Q [(25°C(77°F)]

CGG04 1.PCSV-A(OD&LR)
Component side 2.PCSV-B(2-4BRAKE)
3.0ON/OFF SOLENOID VIV
4.PCSV-D(DCCSV)
5.ATF SENSOR(+)
6.ATF SENSOR(-)
7.GROUND FOR SOLENOID V/V
8.PCSV-C(UD)
9.VFS
10.GROUND FOR VFS

SHDAT6306L
4) |s resistance within specification?
YES

Go to "CHECK PCM/TCM" as below.

Replace PCSV-C(UD) SOLENOID VALVE as necessary and go to "Verification of Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE (A4CF1)

2. CHECK PCM/TCM

1) Connect scantool to data link connector(DLC).

2) Ignition "ON"  Engine "OFF".

3) Select A/T solenoid valve actuator test and operate actuator test.

4) Is Actuator Testing performed normally?

1.5 ACTUMTTION TEST

A4l

PCEV=C SOLEMOIT

DLIHAT 10N 5 EECOHDS

AETHOD AT TUATTON

THAMEAKLE HANGE -

COMDATION |16G.KEY OH, EHGINE OFF

r

FRES: LSTHIL, 1IF YOl ARE HEADY ¥

[STRT

=S

Go to "Verification of vehicle repair" procedure.

SHDAT6307L

Replace PCM/TCM and go to "Verification of vehicle repair" procedure.

ACTUATOR TEST CONDITION
IG SWITCH ON

P RANGE
Throttle position sensor

IDLE SWITCH ON
ENGINE RPM 0

Nogakr~owhE

Vehicle Speed Omph(0Okm/h)

1v

TRANSAXLE RANGE SWITCH is normal

VERIFICATION OF VEHICLE REPAIR  eessress

Refer to DTC P0741.

WWW.DIGITALKHODRO.COM
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AT -143

IDTC U0001 CAN COMMUNICATION MALFUNCTION

COMPONENT LOCATION  eisseszs

GENERAL DESCRIPTION  eecooeza

SHDAT6311D

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 communication methods, which
is now widely used to transfer the vehicle data.

DTC DESCRIPTION

E65FFB15

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  esoreor

Iltem

Detecting Condition

Possible cause

DTC Strategy

Check communication

Enable Conditions

Input Speed  300rpm

Threshold value

No message from ems

Diagnostic Time

More than 2.5sec

Fail Safe

INTELLIGENT SHIFT is inhibited

Learning for oil pressure control is inhibited
Torque Retard requirement is inhibited
Direct connection control of DCC is inhibited

* Open or short in CAN
communication harness

* Faulty ECM

* Faulty TCM

WWW.DIGITALKHODRO.COM
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AT -144 AUTOMATIC TRANSAXLE (A4CF1)

SIGNAL WAVEFORM  Esroinse

m ENeso EIRE OW[asu |

SOF.BE

i

B e

-
{

I

BUSIOLE, | T CANLOW signa

-

MMchunalinﬁmjluﬁnl HEMU| |

FIG. 1) Wave form of "CAN COMMUNICATION"

BKGF123A

MONITOR SCANTOOL DATA  essrasea
1. Connect scantool to data link connector(DLC).
2. Engine "ON".

3. Monitor the "CAN COMMUNICATION SERVICE DATA (ENGINE RPM, VEHICLE SPEED SENSOR, THROTTLE P.
SENSOR)" parameters on the scantool.

1.2 CURRENT DATA 81-32 1.2 CURRENT DATA 81/32
i &
CH ENGINE SPEEDCVIA CaAM) n LB ENGINE SPEEDCVIA CAN) 20885, rpm .
* |UEHICLE SPEED 8.8 MPH * [UEHICLE SPEED 8.8 MPH
% [TPS(VIA CAN) 8.8 % * [TPS(VIA CAN) 66.3 %
* | C SWITCH OFF * [A/C SWITCH OFF
* [ENGINE TORQUE 8.8 % * [ENGINE TORQUE 20.8 %
DREIUTAC PATTERN DRIVING PATTERN
INPUT SPEED SNSR INPUT SPEED SNSR
OUTPUT SPEED SNSR OUTPUT SPEED SNSR
¥ ¥
FIX | [PART| [FULL| [HELF| [GRPH| [RCED | FI¥ | |PART| |FULL | [HELP| [GRPH| |RCRD|

FIG.1) FIG.2)

FIG.1) Low-RPM
FIG.2) High-RPM

BKGF123B
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AUTOMATIC TRANSAXLE SYSTEM AT -145

4. Does "CAN BUS LINE DATA" follow the reference 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. Thoroughly check connectors for looseness, poor connection, bending, cor-
rosion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification of Vehicle
Repair" procedure.

Go to "Terminal  connector inspection” procedure.

TERMINAL & CONNECTOR INSPECTION  eososis2

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.

3. Has a problem been found?

YES

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

Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  epsrz201
1. Ignition "ON" Engine "OFF".
2. Disconnect the "PCM/TCM" connector.

3. Measure resistance between terminal "12" and "27" of the "PCM/TCM" harness connector.

Specification : Approx. 120Q

CGGA-A
|} |} |} |}
60] % |58[5k[56[55] % | % |52[51[50[49[48] % | %
:15 4443~;I*40I* 383736I* 34: 3332 *I 12. CAN-HIGH
27. CAN-LOW
30[ % | % 27 % [25[2423[22]21] % | % | % |17]16
15| % | % 1211 % |9 [ 8% |6 | % | % | % | 2 | 1
Im! Im! Im! Im!

SLDAT7310L
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AT -146 AUTOMATIC TRANSAXLE (A4CF1)

4. Is measured resistance within specifications?

YES

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.

Check connectors for looseness, poor connection, bending, corrosion, contamination, deterioration or damage of
ECM.and then Repair or replace Resistance for CAN communication as necessary and go to "Verification of Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esosss20

After a repair, it is essential to verify that the fault has been corrected.

1. Connect scantool 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.

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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AUTOMATIC TRANSAXLE SYSTEM AT -147
[DTC U0100 CAN MI-COM OR CIRCUIT MAL

COMPONENT LOCATION  ereeesa

Refer to DTC U00O01.

GENERAL DESCRIPTION  eicosssr

Refer to DTC U00O01.

DTC DESCRIPTION  eecozocs

Refer to DTC UOO0O1.

SIGNAL WAVEFORM  ecscaens

Refer to DTC UO0O0O1.

MONITOR SCANTOOL DATA  errcrons

Refer to DTC U00O01.

TERMINAL & CONNECTOR INSPECTION  eszssace

Refer to DTC UO00O01.

SIGNAL CIRCUIT INSPECTION  erooseer

Refer to DTC U0001.

VERIFICATION OF VEHICLE REPAIR  esozesrc

Refer to DTC U00O01.
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021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

AUTOMATIC TRANSAXLE

COMPONENTS(1)

ED9C624E

36

15 8~10 (80~100, 6~7)

10~12
(100~120, 7~8) 16

(100~120,
7~8)

8~12 (80~120, 6~8)

TORQUE : Nm(kgf.cm, Ib-ft)

. Torque converter

. Differential oil seal

. Converter housing

Oil pump

. Oil pump gasket

. Thrust washer

. Underdrive(U/D) clutch

. Thrust bearing

. Underdrive(U/D) clutch hub
10. Transfer drive gear mounting bolt
11. Transfer drive gear

12. Parking sprag shaft

13. Sprag spring

WWW.DIGITALKHODRO.COM

. Parking sprag

. Detent spring

. Manual control shaft

. Spacer

. Differential

. Oil separate

. Oil separate mounting bolt
. Transfer driven gear

. Output shaft speed sensor
. Shift cable bracket

. Plug

. Input shaft speed sensor

. Accumulator piston

27. Coil spring

28. O-ring

29. Oil filter

30. Valve body

31. Oil pan

32. Drain plug

33. Valve body cover bolt

34. Valve body connector

35. Valve body connector mounting clip
36. Oil level gauge

37. Oil level gauge bracket bolt

SHDAT6063L
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021 62 99 92 92

AT -149

COMPONENTS(2)

TORQUE : Nm(kgf.cm, Ib-ft)

66
AT o007
(200~270, 14~19)
-

38. Low & reverse brake piston

39. Low & reverse brake return spring
40. Low & reverse brake spring retainer
41. Return spring

42. Snap ring

43. Wave spring

44. Low & reverse pressure plate

45. Low & reverse brake disc

46. Snap ring

47. Reaction plate

48. Snap ring

WWW.DIGITALKHODRO.COM

. Reaction plate

. 2ND brake disc

. 2ND brake pressure plate

. Snap ring

. 2ND brake retainer

. D-ring

. 2ND brake piston

. D-ring

. Low & reverse planetary gear set
. Snap ring

59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Reverse sun gear

Thrust bearing

Overdrive(O/D) hub

Thrust bearing

Reverse & Overdrive(O/D) clutch
Thrust bearing

Rear cover

Rear cover bolt

One way clutch inner race
Transmission case

SHDAT6064L
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AT -150 AUTOMATIC TRANSAXLE (A4CF1)

REMOVAL  eos2seso 3. Remove the battery (A) and the battery tray (B).

sl
/1 CAUTION

» Use fender covers to avoid damaging painted
surfaces.

» To avoid damage, unplug the wiring connec-
tors carefully while holding the connector
portion.

NOTE

« Mark all wiring and hoses to avoid misconnec-
tion.

1. Remove the engine cover (A).

SLDAT7003D

4. Remove the upper cover (C) of the air cleaner by loos-
ening the clamp (A) and disconnecting the accelerat-
ing cable (B).

2. Remove the battery heat shield (A).

SLDAT7004D

5.  Remove the lower cover (A) of the air cleaner assem-
bly.

SLDAT7002D

SLDAT7005D
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AUTOMATIC TRANSAXLE SYSTEM AT -151

6. Remove the ground cable from transaxle (A). 9. Remove the control cable assembly (A).

AV e
/\\&\\P;@j/%ﬂ:ﬁ\/\ .

RN 7%
&\<// \ /\B ()

DDDDDDDDDD

7. Disconnect the inhibiter switch connector (A), sole-
noid valve connector (B) and the input shaft speed
sensor connector (C).

11. Install the special tools (09200-38001), the engine
support fixture and the adapter on the engine assem-

(A). bly.

09200-38001
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AT -152 AUTOMATIC TRANSAXLE (A4CF1)

12. Remove the transaxle upper mounting bolts (A-2ea) 16. Remove the side mud cover (A).
and the starter motor mounting bolts (B-2ea).

KKNFO60A
SHDAT6013D

13. After removing the bolts, take the transaxle support
bracket (A) off.

=z 7 . :
7 < © X e ; \
\/§>\/\//,, - \\/\/\// \ /\\:\/\ 7///%‘/%§\_/ 7 //ﬁéﬁ\\@% }
/\ \\ A ) f \/ SLDAT7009D
// /@ ™~ \> % ' \ N oD

SLDAT7008D 18. Drain the transaxle fluid by removing the oil drain plug

(A).

14. Remove the steering joint assembly bolt. (refer to
Steering column/shaft in ST group)

15. Remove the front wheels and tires. (refer to removal
in SS group)

AKGF032W

19. Remove the lower arm ball joint mounting nut, the sta-
bilizer link mounting nut, and the tie rod end mounting
nut from the front knuckles. (refer to Front suspension
system in SS group)

WWW.DIGITALKHODRO.COM 021 62 99 92 92
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AT -153

20. Remove the roll stopper mounting bolts (A, B).

N\
<

/ \XQ/\ —
2 N A LB
S
& =N
= \J/ ‘
. @ ﬂ

SLDAT7011D

21. Supporting the sub frame (A) with a jack and the
Special tool (09624-38000), remove the mounting
bolts.(refer to Stabilizer's removal in SS group)

SHDAT6051D

WWW.DIGITALKHODRO.COM

22. Remove the brackets (A, B).

SHDAT6023D
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AUTOMATIC TRANSAXLE (A4CF1)

23. Disconnect the drive shafts (A,B) from the transaxle.

N®

SHDAT6021D

24. Remove the drive plate mounting bolts (A-3ea).

25. Supporting the transaxle with a jack, remove the
transaxle lower mounting bolts (A-3ea, B-2ea).

SHDAT6024D

26. Lowering the jack slowly, remove the transaxle.

/1 CAUTION

When removing the transaxle assembly, be care-
ful not to damage any surrounding parts or body
components.

INSTALLATION  escaces

1. |Install the transaxle lower mounting bolts (A-3ea,B-
2ea) after fitting the transaxle assembly into the en-
gine assembly.

TORQUE : 43-55Nm (4.3-5.5kgf.m, 31.1-39.8Ib-ft)

AKGF033H

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -155

2. Install the drive plate mounting bolts (A-3ea). 4. Connect the drive shafts (A, B) to the transaxle.

N == A1
7
(R\in
T

K'
BN

TORQUE : 46-53Nm (4.6-5.3kgf.m, 33.3-38.3Ib-ft)

\
VW

\

e

SLDAT7014D

AKGFO033H

3. Install the bracket (A, B).

TORQUE : 46-53Nm (4.6-5.3kgf.m, 33.3-38.3Ib-ft)

SLDAT7015D

5. Supporting the sub frame (A) with a jack and the Spe-
cial tool(09624-38000), install the mounting bolts. (re-
fer to Stabilizer’s installation in SS group).

SHDATE022D TORQUE : 140-160Nm (14-16kgf.m, 101-118lb-ft)

09624-38000
SHDAT6023D

SHDAT6051D
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AUTOMATIC TRANSAXLE (A4CF1)

6. Install the roll stopper mounting bolts (A, B). 9.

TORQUE : 50-65Nm (5-6.5kgf.m, 36.2-47.0lb-ft)

= |

/ «\\\\\\\\\\\
Jﬁ\\v

= s : /\r%

12.

Install the side mud cover (A).

KKNFOG0A

Install the front wheels and tires. (refer to installation
in SS group)

. Install the steering joint assembly bolt. (refer to Steer-

ing column/shaft in ST group)

Install the transaxle support bracket (A).

TORQUE : 60-80Nm (6.0-8.0kgf.m, 43.4-57.9lb-ft)

SLDAT7011D

7. Install the lower arm ball joint mounting nut, the stabi-
lizer link mounting nut, and the tie rod end mounting
nut to the front knuckles. (refer to Front suspension
system in SS group)

8. Install the under shield cover (A).

SLDAT7009D

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE SYSTEM AT -157
13. Install the transaxle upper mounting bolts (A-2ea) the 15. Connect the transaxle oil cooler hoses (A) to the tubes
starter motor mounting bolts (B-2ea). by fastening the clamps.

TORQUE :
[A] 43-55Nm (4.3-5.5kgf.m, 31.1-39.8Ib-ft)
[B] 39-60Nm (3.9-6.0kgf.m, 28.2-43.4Ib-ft)

SHDAT6011D

SHDAT6013D

14. Remove the special tool (09200-38001).

SHDAT6010D

17. Install the output speed sensor connector (A).

SHDAT6012D

SHDAT6009D
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AT -158 AUTOMATIC TRANSAXLE (A4CF1)

18. Connect the inhibiter switch connector (A), solenoid 21. Install the upper cover (C) of the air cleaner assembly
valve connector (B) and the input shaft speed sensor by connecting the accelerating cable (B) and tighten-
connector (C). ing the clamp (A).

SHDAT6008D SLDAT7004D

19. Install the ground cable (A) to transaxle. 22. Install the battery (A) and the battery tray (B).

- B p—

NG

N~ . A\ @
\es 2~
&/ //\B

SLDAT7006D

SLDAT7003D
20. Install the lower cover (A) of the air cleaner assembly.

SLDAT7005D

SLDAT7002D
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AT -159

24. Install the engine cover (A).

Bl

—

6. Perform the procedure by pressing F1 (REST).

1.7. RESETTING aAUTO T-A VALUES

RESETTING AUTO T-A VALUES

IG KEY ON

CONDITION TRANSAKLE RANGE : P
VEHICLE SPEED : A
ENGINE OFF

PRESS [REST1, IF YOU ARE READY *

[REST |

SLDAT7001D

25. After completing the installation perform the following

procedure;
» Adjust the shift cable.

+ Refill the transaxle fluid. 1.
» Clean the battery posts and cable terminals with
sandpaper and grease them to prevent corrosion
before installing. 2,
(L] NOTE ¢
When replacing the automatic transaxle, reset the au-
tomatic transaxle’ s values by using the High- Scan
Pro. 4
1. Connect the Hi-Scan Pro connector to the data i
link connector under the crash pad and power
cable to the cigar jack under the center facia.
2. Turn the ignition switch on and power on the 5.

Hi-Scan Pro.
Select the vehicle’s name.

ok w

perform the procedure

Select 'AUTOMATIC TRANSAXLE'.
Select 'RESETTING AUTO T/A VALUES' and

SCMAT6513L

ADJUSTMENT  esronzss

1.7. BRESETTING AUTO T-A VALUES

THIS FUNCTION IS FOR RESETTING
THE ADAPTIVE VALUES FROM THE

IF ¥YOU ARE READY,
PRESS [ENTER] KEY?

USED AUTO T~-A WHEN REPLACING IT.

WWW.DIGITALKHODRO.COM

SCMAT6512L

Install the transaxle control cable and adjust as fol-
lows.

Move the shift lever and the transaxle range switch to
the "N" Position, and install the control cable.

When connecting the control cable to the transaxle
mounting bracket, install the clip until it contacts the
control cable.

Remove any free-play in the control cable by adjusting
nut and then check to see that the select lever moves
smoothly.

Check to see that the control cable (A) has been ad-
justed correctly.

SLDAA7002D
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AUTOMATIC TRANSAXLE (A4CF1)

AUTOMATIC TRANSAXLE
CONTROL SYSTEM

SOLENOID VALVE

DESCRIPTION  esopreer

TCM calculates the best condition using the information
from all kinds of sensors. If the solenoid valve receives the

information on the oil pressure, the solenoid valve actuates
according to the driving signal. All kinds of regulators in
the valve body are controlled to change the oil passage
and also the line pressure is controlled by TCM.

Each sensor TCM

(Information input)

Solenoid
(Electric signal) (oil pressure control)

e PWM (Pulse Width Modulation) SOLENOID VALVE
Structure and functions

PWM solenoid valve is composed of five solenoid valves
and the oil capacity in the solenoid valve is changed by the
electric duty value of TCM. The oil pressure of the valve
body and the torque converter engages or disengages the
damper clutch. The solenoid valves send the operating oil
pressure to the clutches and brakes at the each range and
also control the strength and weakness of oil pressure to
reduce the shock when shifting the range.

Bracket

BKGFO17A

1. PCSV-A (OD & LR)

2. PCSV-B (2-4 brake)

3. ON-OFF solenoid

4. PCSV-D (DCC solenoid)
7. Ground

8. PCSV-C (UD)

9

1

. VFS
0. VFS ground

SHDAT6040L

Connector

PWM solenoid valve

Block

<PWM block assembly>

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -161
PWM (PULSE WIDTH MODULATION) SOLENOID
PWM solenoid valve
Range
PCSV-A PCSV-B PCSV-C PCSV-D ON, OFF
N, P OFF ON ON OFF ON
1st ON ON OFF OFF ON
2nd ON OFF OFF ON OFF
3rd OFF ON OFF ON OFF
4th OFF OFF ON ON OFF
Reverse OFF OFF ON OFF ON
LOW OFF ON OFF OFF ON
PWM (PULSE WIDTH MODULATION) SOLENOID
VALVE CONTROL FEATURE
Performance Curve
A
5.0
4.5
4.0
NE 3.5
S 30
225
g 2.0
® 15
[
a 1.0
0.5 <PWM Solenoid valve form>
0 o~
0 20 30 40 60 80 100 BGFOLTE

Duty (%)
<PWM Solenoid valve performance curve>
BKGFO017D

PWM solenoid valve is controlled linearly according to the
duty ratio.

Oil pressure range: 0~4.3 kgf/cm2 (0~422kpa,

0~61.2psi)
Type 3way  Normal High
Input voltage 12v

Coil resistance 3.2+0.2Q (at 25°C, 77°F)

Cycle 50Hz
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AT -162 AUTOMATIC TRANSAXLE (A4CF1)
REMOVAL  Es7sesss INSTALLATION  eoc1401e
1. Remove the battery terminal. 1. Install the solenoid valve.

2. Lift the vehicle. e
/1% CAUTION
3. Remove the under cover. Apply the ATF oil or White Vaseline to the O-ring

4. Loosen the drain plug and drain the transaxle oil. not to be damaged.

5. Remove the oil pan. (Refer to Automatic transaxle’s 2. Connect the solenoid valve connector to the valve

disassembly in 'A4CF1’ overhaul manual) body.
6. Remove the oil filter. i CAUTION
7. Remove the valve body. (Refer to Valve body’s disas- When connecting the solenoid valve connector,
sembly in '’A4CF1’ overhaul manual) check the connector for rust, dirt, or oil, then re-
connect it.

8. Disconnect the main harness(A) from valve body.
3. Install the valve body. (Refer to Valve body’s reassem-
bly in ’TA4CF1’ overhaul manual)

TORQUE :
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

4. Install the oil filter.

TORQUE :
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

5. Continue to apply liquid gasket at application points
at the oil pan with @2.5mm (0.098in) thickness.

AKGF014B

Liquid gasket Part name : Threebond 1281B

9. Remove the solenoid valve assembly(A).

AKGF014C AKGF006T
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AT -163

6. Tighten the mounting bolt with the specified torque
after installing the oil pan.

TORQUE :
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

7. Install the drain plug.

TORQUE :
35~45Nm(3.5~4.5kgf.m, 25~32Ib-ft)

8. Installation is the reverse of the removal.

WWW.DIGITALKHODRO.COM
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AT -164 AUTOMATIC TRANSAXLE (A4CF1)
VFS(VARIABLE FORCE ype sway  Normal High
SOLENOID) VALVE
Input voltage 12v
DESCRIPTION  esrrsooe Coll resistance 3.5£0.20 (at 25°C, 77°F)
Operating current 0 ~ 1200 mA

VFS valve controls the regulator valve and varies the line
pressure from 4.5bar to 10.5bar according to the throttle
open angle and the shift range. The holder is installed on REMOVAL eaigaoss
the upper side of the case and the filter is installed to the
two places on the holder outside to prevent in the strange 1. Remove the battery terminal.
material from flowing in the VFS.

2. Lift the vehicle.

3. Remove the under cover.
4. Loosen the drain plug and drain the transaxle oil.

5. Remove the oil pan. (Refer to Automatic transaxle’s
Connector disassembly in 'A4CF1’ overhaul manual)

Filter
6. Remove the oll filter.

7. Remove the valve body. (Refer to Valve body’s disas-
sembly in '"A4CF1’ overhaul manual)

8. Disconnect the VFS solenoid valve connector (A).

<VFS assembly >

BKGFO18A

VFS (VARIABLE FORCE SOLENOID) VALVE
CONTROL FEATURE

5.0

4.0

3.0
SHDAT6110D

2.0 9. Remove the solenoid valve assembly (B).

1.0

Control pressure (kgf/cm2)

0 >
0.2 0.4 0.6 0.8 1.0 1.2
Current (A)

<VFS Solenoid valve performance curve>

BKGF018B

PWM solenoid valve is controlled linearly according to the
current value.
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AT -165

INSTALLATION

ECE9FBFO

1. Install the solenoid valve (B).

-

/1 CAUTION

Apply the ATF oil or White Vaseline to the O-ring
not to be damaged.

SHDAT6110D

2. Connect the solenoid valve connector (A).

/1 CAUTION

When connecting the solenoid valve connector,
check the connector for rust, dirt, or oil, then re-
connect it.

3. Installthe valve body. (Refer to Valve body’s reassem-
bly in '"A4CF1’ overhaul manual)

TORQUE :
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

4. Install the olil filter.

TORQUE :
5~7Nm(0.5~0.7kgf.m, 4~5lb-ft)

WWW.DIGITALKHODRO.COM

5.

Continue to apply liquid gasket at application points
at the oil pan with @2.5mm (0.098in) thickness.

Liquid gasket Part name : Threebond 1281B

AKGF006T

6. Tighten the mounting bolt with the specified torque
after installing the oil pan.
TORQUE :

10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

7.

Install the drain plug.

TORQUE :
35~45Nm(3.5~4.5kgf.m, 25~32lb-ft)

8.

Installation is the reverse of the removal.
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AUTOMATIC TRANSAXLE (A4CF1)

INPUT SPEED SENSOR

DESCRIPTION  esgzeszo

1. Type : HALL SENSOR
Sensor type 2. Operating voltage : DC 12V
3. Current consumption : 22mA (Max)
1. Input shaft speed sensor: Detect the input shaft rotation at the OD REV
Function retainer side to control oil pressure when shifting.
2. Feedback control, clutch-clutch control, damper clutch control, shift range control,
incorrect ratio control and sensor trouble detection signal.
1. Ground
Connector 2. Input
3. Power source
SHDAT6041L

<Inside structure>

BKGF012B

ltem Inspection item Standard value
Air gap Input shaft speed sensor 0.05in(1.3mm)
Sensor resistance Input shaft speed sensor Over 1 MQ
HIGH Over 4.8V
Output voltage
LOW Below 0.8V

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -167
REMOVAL  erescorc INSTALLATION  eceaacse

1. Remove the battery terminal. 1. Install the new O-ring to the input shaft speed sensor.
2. Remove the battery and battery tray. 2. Install the input shaft speed sensor (A).

3. Remove the air duct. TORQUE:

) i 10~12Nm(1.0~1.2kgf.m, 7~8Ib-ft)
4. Remove the air cleaner assembly. (Refer to Automatic

transaxle’s Removal)

. /1 CAUTION
5.  Remove the input shaft speed sensor connector (A).

While installing the input shaft speed sensor, do
not allow dust or other foreign particles to enter
the transaxle.

SHDAT6111D

6. Remove the input shaft speed sensor(A).
AKGF003L

3. Check the connector for dust, dirt, or oil, and then
connect the input shaft speed sensor connector (A)
securely.

AKGF003L

SHDAT6111D

4. Installation is the reverse of removal.
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AUTOMATIC TRANSAXLE (A4CF1)

OUTPUT SPEED SENSOR

DESCRIPTION  epsrosc

1. Type : HALL SENSOR
Sensor type 2. Output voltage : DC 12V
3. Current consumption : 22mA (Max)
1. Output shaft speed sensor : Detect the output shaft rom(T/F DRIVE
Function GEAR RPM) at the T/F drive gear
2. Feedback control, clutch-clutch control, damper clutch control, shift range control,
incorrect ratio control and sensor trouble detection signal.
1. Ground
Connector YoV 2. Input
Q@g 3. Power source
SHDAT6042L

<Inside structure>

BKGF012B

ltem Inspection item Standard value
Air gap Output shaft speed sensor 0.033in(0.85mm)
Sensor resistance Output shaft speed sensor Over 1 MQ
HIGH Over 4.8V
Output voltage
LOW Below 0.8V

WWW.DIGITALKHODRO.COM
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -169

REMOVAL  eranr INSTALLATION  epsrocoo

1. Remove the battery terminal. 1. Install the new O-ring to the output shaft speed sen-
sor.

2. Remove the battery and battery tray.
2.  Remove the output shaft speed sensor (A).
3. Remove the air duct.

. ) TORQUE:
4. Remove the air cleaner assembly. (Refer to Automatic 10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)
transaxle’s Removal) =
5. Remove the output shaft speed sensor connector(A). a
v utpu P (A) /1, CAUTION

While installing the output shaft speed sensor, do
not allow dust or other foreign particles to enter
the transaxle.

SHDAT6009D

6. Remove the output shaft speed sensor(A).

AKGF003K

3. Check the connector for dust, dirt, or oil, then connect
the output shaft speed sensor connector (A) securely.

AKGFO003K

SHDAT6009D

4. Installation is the reverse of removal.
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AT -170 AUTOMATIC TRANSAXLE (A4CF1)
TRANSAXLE OIL TEMPERATURE
SENSOR
DESCRIPTION  esessoss
Sensor tvoe 1. Type : Thermister
yp 2. Use available temperature :-40~160°C(-40~320°F)
. 1. Detect the temperature of ATF through the thermistor which is exposed outside.
Function and feature . o . . .
2. When shifting the range, it is used as the oil pressure control information.
Connector 5. Sensor input
6. Groud
SHDAT6043L
Temp.["C(°F)] Resistance (KQ) Voltage (V) Temp.['C(°F)] | Resistance (KQ) Voltage (V)
-40(-40) 139.5 4.447 80(176) 1.08 0.932
-20(-4) 47.4 4.207 100(212) 0.63 0.591
0(32) 18.6 3.725 120(248) 0.38 0.381
20(68) 8.1 2.996 140(284) 0.25 0.255
40(104) 3.8 2.176 160(320) 0.16 0.166
60(140) 1.98 1.453

INSTALLATION LOCATION

<QOil temperature sensor>

BKGF014B
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -171

REMOVAL  egzssric INSTALLATION  eessoase

1. Remove the battery terminal. 1. Connect the main harness connector (A) to the valve
body.

2. Lift the vehicle.
Y

3.  Remove the under cover. {1 CAUTION

} } . When connecting the oil temperature connector,
4. Loosen the drain plug and drain the transaxle oil. check the connector for rust, dirt, or oil, then re-

. . connect it.
5. Remove the oil pan. (Refer to Automatic transaxle’s

disassembly in 'TAACF1’ overhaul manual)
6. Remove the oll filter.

7. Remove the valve body. (Refer to Valve body’s disas-
sembly in '"A4CF1’ overhaul manual)

8. Disconnect the main harness connector (A) from the
valve body.

SHDAT6113D

2. Install the valve body. (Refer to Valve body’s reassem-
bly in ’A4CF1’ overhaul manual)

TORQUE:
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

3. Install the oil filter.
SHDAT6113D

TORQUE :
5~7Nm(0.5~0.7kgf.m, 4~5lb-ft)
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AT -172

021 62 99 92 92

AUTOMATIC TRANSAXLE (A4CF1)

4. Continue to apply liquid gasket at application points
at the oil pan with @0.098in(2.5mm) thickness.

Liquid gasket Part name : Threebond 1281B

AKGF006T

5. Tighten the mounting bolt with the specified TORQUE
after installing the oil pan.

TORQUE:
10~12Nm(1.0~1.2kgf.m, 7~8lb-ft)

6. Install the drain plug.

TORQUE :
35~45Nm(3.5~4.5kgf.m, 25~32Ib-ft)

7. Installation is the reverse of the removal.

WWW.DIGITALKHODRO.COM
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AT -173

TRANSAXLE RANGE (TR)

SWITCH

DESCRIPTION  eesszans

Sensor tyep

1.
2.
3.

Type : ROTARY
Available temperature range : -40~150°C(-40~320°F)
TORQUE : 10~12Nm(1.0~1.2kgf.m, 7~8Ib-ft )

Function

Detect the position of select lever through the contact switch. It makes

starting possible in "P" and "N".

=V
4

VNN
N7

AL

P OO~NOUOTWN -

. P range

. Drange

. Lrange

. 2 range

. N range

. R range

. Power supply IG1
. Start circuit

0. Start circuit

<Installation location>

Shift lever
Terminal No. P R N D
1 ®
2
3 ®
4 ®
5
6
7 ®
8 e o | 6 | o
9 ° o
10 ® ®

WWW.DIGITALKHODRO.COM

SHDAT6044L

STGAT7002L
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AT -174 AUTOMATIC TRANSAXLE (A4CF1)

REMOVAL  eadrorsr INSTALLATION  ecrcasro

1. Remove the battery terminal. 1. Set the inhibitor switch to the "N" position.

2.  Remove the battery and battery tray. 2. Set the inhibitor switch control shaft to the "N" posi-
tion.

3. Remove the air duct.

3. Install the inhibitor switch and manual control lever.
4. Remove the air cleaner assembly. (Refer to Automatic

transaxle’s Removal) TORQUE
. N . Shaft nut: 17~21Nm(1.7~2.1kgf.m, 12~15Ib-ft)
5. Disconnect the inhibitor switch connector (A). Bolt(2EA): 10~12Nm(1.0~1.2kgf.m, 7~8lb-ft )

4. Install the control cable (A) to the manual control lever.

SHDAT6112D

6. Remove the control cable(A) from the manual control
lever.

j

AKGF036D

N
7. Remove the inhibitor switch and manual control lever. SHDAT6112D
6. Installation is the reverse of the removal.

7. Turn the ignition switch ON after installation.
Move the shift lever from "P" range to "L" range, and
verify that the A/T gear position indicator follows the
transaxle range switch.
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -175
SHIFT LEVER
CO M PO N ENTS E325D59D
3
T
/

S\

1. Shift lever knob
2. Shift lever assembly

WWW.DIGITALKHODRO.COM

3. Center console
4. Multi switch

SLDAT7001L
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AT -176 AUTOMATIC TRANSAXLE (A4CF1)
REMOVAL  eropeasa 5. Remove the shift locking cable (A) from the shift lever
assembly.

1. Remove the shift lever knob (A).

SLDAT7025D

SLDAT7022D

7. Remove the shift cable assembly (C) by removing the
3. Remove the center console. (refer to Console in BD clip (A) and the clamp (B).

group)

4. Remove the air duct (A).

\\J SLDAT7026D

SLDAT7023D
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -177

8. Disconnect the connector (A). 11. Remove the control cable assembly from the
transaxle (refer to Automatic transaxle’s removal).

12. Remove the control cable assembly.

INSTALLATION  essawsc

1. Install the control cable assembly to transaxle. (refer
to Automatic transaxle’s installation)

2. Install the retainer (A) and nuts (B).

TORQUE : 12-15Nm (1.2-1.5kgf.m, 8.7-10.8Ib-ft)

SLDAT7027D NOTE

In case, install the crush pad and cowl cross bar. (re-
fer to Crush pad in BD group and Heater unit in HA

group)

SLDAT7028D

10. Remove the retainer (A) and nuts (B). SHDAT6108D

NOTE 3. Install the shift lever assembly (A).

In case, remove the crush pad and cowl cross bar.

(refer to Crush pad in BD group and Heater unitin HA TORQUE : 9-14Nm (0.9-1.4kgf.m, 8.7-10.8Ib-ft)
group)

SHDAT6108D SLDAT7028D
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AT -178 AUTOMATIC TRANSAXLE (A4CF1)

4. Connect the interlock switch connector (A). 7. Install the shift locking cable (A).

SLDAT7027D

5. Install the shift cable assembly (C) by installing the
clip (A) and the clamp (B).

et
3@ =P

SLDAT7023D

SLDAT7026D
9. Install the center console. (refer to Console in BD

6. Install the mounting nuts (A-2ea). group)
10. Install the multi switch assembly (A).

=

SLDAT7025D

SLDAT7022D
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -179

11. Install the shift lever knob (A).

SLDAT7021D

ADJUSTMENT  e7pssa01

Adjusting method for the control cable

1. Setroom side lever and T/M side lever (A) to "N" po-
sition.

2. Connect the room side lever and shift cable. (refer to
Shift lever’s ’Installation”)

3. Connect the T/M side lever (A) to cable (B) in this
following order;
1. Push the cable (B) lightly to "F" direction shown
to eliminate FREE PLAY of the cable (B).
2. Tighten the adjusting nut(C).

SLDAT7002L

4. After adjusting the cable (B) according to procedure
no. 2-3, check to be sure that this part operates surely
at each range of T/M side corresponding to each po-
sition of room lever.
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