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AT -2 AUTOMATIC TRANSAXLE (F4A42)
GENERAL
SPECIFICATION  esassorc
Iltem F4A42
Torque converter type 3-element, 1-stage, 2-phase type
Transaxle type 4-speed forward, 1-speed reverse
Engine displacement 2.0 DSL 2.0L GSL 2.7 GSL
1st 2.842 2.842 2.842
2nd 1.529 1.529 1.529
Gear ratio 3rd 1.000 1.000 1.000
4th 0.712 0.712 0.712
Reverse 2.480 2.480 2.480
Final gear ratio 2WD 4.042 4.626 4.042
4WD 4.042 4.626 4.407

Shift pattern

Variable

Shift range

4range ( P-R-N-D) + Sports mode

Shift range valve

PWM ; 5EA(Duty control)

Planetary gear

2EA(Output planetary/Overdrive planetary)

Clutch 3EA
Brake 2EA
OWC 1EA

SERVICE SPECIFICATIONS

Items

Standard value

Output shaft preload

0.01-0.09 mm (0.0004-0.0035 in)

Brake reaction plate end play

0-0.16 mm (0-0.0063 in)

Low and reverse brake end play

1.65-2.11mm (0.065-0.083 in)

Second brake end play

0.79-1.25 mm (0.0311-0.0492 in)

Underdrive sun gear end play

0.25-0.45 mm (0.0098-0.0177 in)

Input shaft end play

0.70-1.20 mm (0.0276-0.0472 in)

Differential case preload

0.045-0.105 mm (0.0018-0.0041 in)

Underdrive clutch end play(wave disk)

1.25-1.45 mm (0.0492-0.057 in)

Overdrive clutch return spring retainer end play

0-0.09 mm (0-0.0035 in)

Overdrive clutch end play(wave disk)

1.6-1.8 mm (0.0630-0.0709 in)

Reverse clutch end play

1.5-1.7 mm (0.0590-0.0609 in)

Backlash between differential side gear and pinion

0.025-0.150 mm (0.001-0.006 in)
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GENERAL AT -3
TIGHTENING TORQUE
ITEM N-m kgf-cm Ibf-ft
Wiring harness bracket 20 ~ 26 200 ~ 260 14 ~ 18
Control cable bracket bolt 20 ~ 26 200 ~ 260 14 ~ 18
Eye bolt 30 ~ 45 300 ~ 450 22 ~ 33
Oil cooler feed tube 10 ~ 12 100 ~120 7~8
Input shaft speed sensor 10 ~ 12 100 ~ 120 7~8
Output shaft speed sensor 10 ~ 12 100 ~ 120 7~8
Manual control lever 18 ~ 25 180 ~ 250 13 ~ 18
Transaxle range switch 10 ~ 12 100 ~ 120 7~8
Speedometer gear 4~6 40 ~ 60 3~4
Valve body cover 8 ~ 10 80 ~ 100 6~7
Valve body mounting bolt 10 ~ 12 100 ~ 120 7~8
Oil temperature sensor 10 ~ 12 100 ~ 120 7~8
Manual control shaft detent 5~7 50 ~ 70 4~5
Rear cover 20 ~ 26 200 ~ 260 14 ~ 18
Torque converter housing 42 ~ 54 420 ~ 540 29 ~ 38
Oil pump 20 ~ 26 200 ~ 260 14 ~ 18
Transfer drive gear 16 ~ 22 160 ~ 220 11~ 15
Output shaft lock nut 160 ~ 180 1600 ~ 1800 110 ~ 126
Output shaft bearing retainer 20 ~ 26 200 ~ 260 14 ~ 18
Qil filler plug 29 ~ 34 290 ~ 340 21.4~251
Oil drain plug 40 ~ 50 400 ~ 500 29 ~ 36
Transfer drive gear lock nut 180 ~ 210 1800 ~ 2100 126 ~ 147
Differential drive gear to subframe bolts 130 ~ 140 1300 ~ 1400 91 ~ 98
Valve body 10 ~ 12 100 ~ 120 7~8
Solenoid valve support 5~7 50 ~ 70 4~5
Plate 5~7 50 ~ 70 4 ~5
Pressure check plug 8 ~ 10 80 ~ 100 6 ~7
Front roll stopper bracket to subframe bolts 40 ~ 55 400 ~ 550 29 ~ 40
Front roll stopper insulator bolt and nut 50 ~ 65 500 ~ 650 36 ~ 47
Front roll stopper bracket to transaxle bolts 60 ~ 80 600 ~ 800 43 ~ 58
Rear roll stopper bracket 40 ~ 55 400 ~ 550 29 ~ 40
Rear roll stopper insulator bolt and nut 50 ~ 65 500 ~ 650 36 ~ 47
Rear roll stopper bracket to transaxle bolts 60 ~ 80 600 ~ 800 43 ~ 58
Transaxle mounting sub bracket nut 60 ~ 80 600 ~ 800 43 ~ 58
Transaxle mounting bracket bolts 40 ~ 55 400 ~ 550 29 ~ 40
Transaxle mounting insulator bolt 90 ~ 110 900 ~ 1100 65 ~ 80
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AT -4 AUTOMATIC TRANSAXLE (F4A42)
LUBRICANT
Item Specified lubricant Quantity
Transmission oil Diamond ATF SP-III 7.82 (8.2 Us gt, 6.9Imp.gt)
SEALANT
Item Specified Sealant
Rear cover

Valve body cover

Torque converter housing

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

Transmission case side cover

Three Bond - TB 1389 or LOCTITE - 518

Side cover

Three Bond - TB 1389 or LOCTITE - 518/587

SPECIAL TOOLS

TOOL
(Number and name)

Illustration

Use

09200 - 38001
Engine support fixture

D0038001

Removal and installation of transaxle.

09432 - 33200
Bearing removing plate

D3233200

Removal of 4WD coupling flange oil seal

09478 - 26000
Flange oil seal installer

EKJAO06A

Installation of 4WD coupling flange oil seal

09478 - 26100
Back plate remover

5

EKJD506Z

Removal of 4WD coupling back plate
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AUTOMATIC TRANSAXLE SYSTEM AT -5

AUTO MAT| C TRA N SAXL E Different component layout

SYSTEM

DESCRIPTION  eesizrae

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

CHARACTERISTICS

HIVEC: Hyundai Intelligent Vehicle Electronic Control

It differs drastically compared to previous T/M such as al-
pha, Bcta or KM series automatic transaxles.

Hyundai vehicles adopted with an engine volume of 2.0
liters or more has the HIVEC automatic transaxle devel-

oped and produced by Hyundai.

Some of the characteristics include:

Different power transfer

New shift logic(HIVEC) to improve shift feeling
Position of Valve Body

Variable shift pattern

Communication protocol and method

LKIFOO1A

Item

Details

Weight Reduction

1. Aluminum oil pump
2.3kg Approx

N

Pressed parts
Retainer and hub of brakes and clutches
Carrier of planetary gear set

Better shift quality

1. Independent control of clutches and brakes enabled better control of
hydraulic pressure and skip shift possible (4 to 2, 3 to 1)

2. During N to D or N to R shift, feedback control adopted.

3. When starting from Creep condition, reduction of shock.(Creep
condition is controlled with 1st gear)

4. Solenoid valve frequency is increased for more accurate control.
35Hz to 61.3Hz except DCCSYV that is 35Hz.

5. HIVEC adoption for better shift feeling.

6. Variable shift pattern.

Increase in Power train efficiency

1. Variable oil level
- Anoil dam is incorporated in the case to temporarily contain ATF, so
the damage of power train is decreased at low temperatures

Dynamic drive by sports mode

- Manual shifting possible
Up-shift

f

[©] =] [=][=]

-]
|

Down-shift

ELQE201A
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AT -6 AUTOMATIC TRANSAXLE (F4A42)
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1. Reverse clutch 10. Torque converter
2. Overdrive planetary gear set 11. Input shaft
3. Second brake 12. Oil pump
4. Low-reverse brake 13. Converter housing
5. Output plantary gear set 14. Differential
6. Oneway clutch 15. Transfer driven gear
7. Oneway clutch inner race 16. Output shaft
8. Transfer drive gear 17. Rear cover
9. Underdrive clutch 18. Overdrive clutch
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AUTOMATIC TRANSAXLE SYSTEM AT -7
MECHANICAL SYSTEM
OPERATION COMPONENTS AND FUNCTION
Operating Element Symbol
Under drive clutch ub Connect input shaft and under drive sun gear
Reverse clutch REV Connect input shaft and reverse sun gear
Overdrive clutch oD Connect input shaft and over drive carrier
Low Reverse brake LR Hold LR annulus gear and OD carrier
Second brake 2ND Hold reverse sun gear
One way clutch owcC Restrict the rotating direction of low & reverse annulus gear
Low&Reverse
brake OWC  underdrive
Reverse clutch
clutch Torque
iy . rﬂ converter
mn_n “LJ 5
Overdrive |g e
clutch © Jg
o T; Tl
Second
brake 0 J/ S O
ELQE202A
OPERATING ELEMENTS
ub/C oD/C REV/C 2ND/B LR/B owcC
P °
R ° °
N °
D1 [ ) [ ] (0]
D2 ° °
D3 ° °
D4 ° °

1) O : OWC is operated when shifts from 1st gear to 2nd

gear.

2) L R brake is released in 1st gear when the vehicle
speed is more than 5KPH approximately.

https://autolibrary.ir



https://autolibrary.ir

AT -8

AUTOMATIC TRANSAXLE (F4A42)

TORQUE CONVERTER AND SHAFT

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

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

CLUTCHES

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

UNDERDRIVE CLUTCH

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

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

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

KKQEO052C

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

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

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

ZiiN i

KKQEO053C

https://autolibrary.ir



https://autolibrary.ir

AUTOMATIC TRANSAXLE SYSTEM

AT -9

REVERSE CLUTCH AND OVERDRIVE CLUTCH

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

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

KKQEO054C

BRAKES

The gear changing mechanism utilizes two multi-disc
brakes.

LOW REVERSE BRAKE AND SECOND BRAKE

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

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

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

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

EKQE055C
owcC

To improve the shift feeling from 1st. to 2nd gear, OWC
was adopted on the Low reverse brake annulus gear.
Instead of hydraulic fixing by Low reverse brake at the
1st gear, this mechanical fixing device was used. This
structure is not new concept, because this OWC already
has been installed on the:

ACCUMULATORS
Number Function Name Color
1 Low Reverse Brake None
2 Underdrive Clutch Yellow
3 Second Brake Blue
4 Overdrive Clutch None

ELQE203A
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AT -10

AUTOMATIC TRANSAXLE (F4A42)

OBJECTIVE

* Energy (hydraulic pressure) storage

* Impact and pulsation damping when solenoid valves op-
erating

* Operation as spring element

* Smooth shifting by preventing sudden operation of
clutches and brakes

TRANSFER DRIVE GEAR

With the transfer drive gear, increased tooth height and a
higher contact ratio have reduced gear noise.

Also, the bearing that supports the drive gear is a pre-
loaded type that eliminates rattle, and the rigidity of the
gear mounting has been increased by bolting the bearing
directly onto the case.

Case

Locking nut

Case

ELQE204A

OUTPUT SHAFT/TRANSFER DRIVEN GEAR

As shown in the illustration below, the transfer driven gear
is press-fitted onto the output shaft, and the output shaft is
secured by a locking nut and supported by bearings.

The locking nut has a left-handed thread, and a hexagonal
hole in the other end of the shaft enables the shaft to be
held in position for locking nut removal.

Hexagonal hole
for locking of shaft

Transfer
driven gear

Locking nut

ELQE205A
MANUAL CONTROL SYSTEM
MANUAL CONTROL LEVER

The manual control lever is fitted to the top of the valve
body and is linked to the parking roller rod and manual
control valve pin.

A detent mechanism is provided to improve the gear shift
feeling during manual selection.

PARKING MECHANISM

When the manual control lever is moved to the parking
position, the parking roller rod moves along the parking
roller support and pushes up the parking sprag.

As a result, the parking sprag meshes with the transfer
driven gear (parking gear), thereby locking the output
shaft. To minimize the operating force required, a roller
is fitted to the end of the rod.

Parking sprag

Parking roller rod

Inhibitor switch Parking roller

support

Parking
roller rod

Parking roller
support

Parking spra
Manual control lever g sprag

ELQE206A
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AUTOMATIC TRANSAXLE SYSTEM

AT -11

POWER TRAIN

EDOOACC2

P POSITION

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

N POSITION

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

EKQE001B

1ST GEAR POWER FLOW

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

EKQE002B

2ND GEAR POWER FLOW

Hydraulic pressure is applied to the UD clutch(A) the 2nd
brake(B) and the one way clutch(OWC), then the UD clutch
transmits driving force from the input shaft to the UD sun
gear, and the 2nd brake locks the reverse sun gear to the
case.The UD sun gear of the planetary gear drives the out-
put pinion gear and the LR annulus gear, and the LR annu-
lus gear drives the OD planetary carriers, and OD plane-
tary carriers drives OD pinion gear, and the OD pinion gear
drives the output carriers, and the output carrier drives the
transfer drive gear, and the transfer drive gear drives the
transfer driven gear of the output shaft, and power is trans-
mitted to the differential gear through the differential drive
gear.

EKQE003B
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AT -12

AUTOMATIC TRANSAXLE (F4A42)

3RD GEAR POWER FLOW

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

3] o
LR

o\ m‘-\-]ﬂﬂ I

EKQE004B

4TH GEAR POWER FLOW

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

EKQE005B

REV GEAR POWER FLOW

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

AT -13

HYDRAULIC CONTROL SYSTEM

DESCRIPTION

Clutch &
Brake C1l c2 C3 C4
(I N

SOL
ot 1t

VIV

Oil Pump

Each clutch and brake have a Solenoid valve for
independent control of hydraulic pressure

ELQE207A

« Better and smoother shift quality.

 Inorder to prevent ATF leakage from the valve body or
each elements, the exhaust ports have been grouped
into only one with an addition of a check ball.

« Ifafailure occursinits electric control, the switch valve
and fail safe valve is able to move to enable 3rd speed
drive or reverse.

e The hydraulic system consists of oil pump, regula-
tor valve, solenoid valves, pressure control valve and
valve body.

OPERATION COMPONENTS AND FUNCTIONS

Oil Pump

The oil pump is made of aluminum to reduce its weight.
The oil pump is not a serviceable part; it must be replaced
as a pump assembly.

Do not disassemble the pump as improper alignment dur-
ing assembly will cause pump failure and could cause
damage to the transaxle.

When removing the oil pump from the T/M case, the S.S.T.
(09452-33100) must be used.

OPERATION OF EACH VALVE

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

Damper clutch control valve : Its function is to control the
hydraulic pressure that acts on the Damper Clutch. Man-
ual valve :The position of the manual valve is determined
by the selector lever and applies or cuts line pressure to
different valves.

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

Switch valve : When the OD clutch is applied, the hydraulic
pressure is applied to the regulator valve via the switch
valve. Hence, the line pressure is reduced at 3rd and 4th
gear.

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

Fail Safe Valve-B : During fail safe mode, this valve cuts
the pressure from the 2nd pressure control valve to 2nd
brake.
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AT -14

AUTOMATIC TRANSAXLE (F4A42)

HYDRAULIC FLOW

P AND N POSITION

The TCM(PCM) controls the solenoid valves. The condi-
tions of the solenoid valve and positions of the solenoid
valve are as follows :

The LR solenoid valve is turned off, and the LR pres-
sure solenoid valve is moved to the left side.

The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.

The UD solenoid valve is turned on, and the UD pres-
sure solenoid valve remains in the right side.

The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

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

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

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

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

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

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

The regulator valve moves to the left side by the line
pressure through the manual valve, and the line pres-
sure is supplied to the torque converter pressure con-
trol valve and the oil pump.
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AT -16

AUTOMATIC TRANSAXLE (F4A42)

D POSITION : 1ST GEAR

The TCM(PCM) controls the solenoid valves. The condi-
tions of the solenoid valve and positions of the solenoid
valve are as follows :

The LR solenoid valve is turned off, and the LR pres-
sure solenoid valve is moved to the left side.

The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.

The UD solenoid valve is turned off, and the UD pres-
sure solenoid valve is moved to the left side.

The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

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

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

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

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

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

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

The line pressure is supplied to the UD pressure con-
trol valve and the UD solenoid valve, and TCM(PCM)
turns off the UD solenoid valve, so the line pressure
is supplied to the UD clutch and the fail-safe valve B.
The regulator valve moves to the left side by the line
pressure through the manual valve, and the line pres-
sure is supplied to the torque converter pressure con-
trol valve and the oil pump.
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AUTOMATIC TRANSAXLE SYSTEM AT -17
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AT -18

AUTOMATIC TRANSAXLE (F4A42)

D POSITION : 2ND GEAR

The TCM(PCM) controls the solenoid valves. The condi-
tions of the solenoid valve and positions of the solenoid
valve are as follows :

The LR solenoid valve is turned on, and the LR pres-
sure solenoid valve remains in the right side.

The 2nd solenoid valve is turned off, and the 2nd pres-
sure solenoid valve is moved to the left side.

The UD solenoid valve is turned off, and the UD pres-
sure solenoid valve is moved to the left side.

The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

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

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

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

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

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

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

The line pressure is supplied to the UD pressure con-
trol valve and the UD solenoid valve, and TCM(PCM)
turns off the UD solenoid valve, so the line pressure
is supplied to the UD clutch and the fail-safe valve B.
The regulator valve moves to the left side by the line
pressure through the manual valve, and the line pres-
sure is supplied to the torque converter pressure con-
trol valve and the oil pump.
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AUTOMATIC TRANSAXLE (F4A42)

D POSITION : 3RD GEAR

The TCM(PCM) controls the solenoid valves. The condi-
tions of the solenoid valve and positions of the solenoid
valve are as follows :

The LR solenoid valve is turned on, and the LR pres-
sure solenoid valve remains in the right side.

The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.

The UD solenoid valve is turned off, and the UD pres-
sure solenoid valve is moved to the left side.

The OD solenoid valve is turned off, and the OD pres-
sure solenoid valve is moved to the left side.

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

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

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

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

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

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

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

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

The regulator valve moves to the left side by the
pressure through the manual valve and the pressure
through the switch valve, and the line pressure is
more supplied to the oil pump.
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AUTOMATIC TRANSAXLE (F4A42)

D POSITION : 4TH GEAR

The TCM(PCM) controls the solenoid valves. The condi-
tions of the solenoid valve and positions of the solenoid
valve are as follows :

The LR solenoid valve is turned on, and the LR pres-
sure solenoid valve remains in the right side.

The 2nd solenoid valve is turned off, and the 2nd pres-
sure solenoid valve is moved to the left side.

The UD solenoid valve is turned on, and the UD pres-
sure solenoid valve remains in the right side.

The OD solenoid valve is turned off, and the OD pres-
sure solenoid valve is moved to the left side.

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

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

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

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

The line pressure is supplied to the DCCV and the
DCCSV, and TCM(PCM) turns on the DCCSV, so
DCCV moves to the right side, and the damper clutch
is operated.

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

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

The regulator valve moves to the left side by the line
pressure through the manual valve and the line pres-
sure through the switch valve, and the line pressure
is more supplied to the oil pump.
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AUTOMATIC TRANSAXLE (F4A42)

REVERSE POSITION

The TCM(PCM) controls the solenoid valves. The condi-
tions of the solenoid valve and positions of the solenoid
valve are as follows :

The LR solenoid valve is turned off, and the LR pres-
sure solenoid valve is moved to the left side.

The 2nd solenoid valve is turned on, and the 2nd pres-
sure solenoid valve remains in the right side.

The UD solenoid valve is turned on, and the UD pres-
sure solenoid valve remains in the right side.

The OD solenoid valve is turned on, and the OD pres-
sure solenoid valve remains in the right side.

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

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

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

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

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

The line pressure is supplied to the LR pressure con-
trol valve and the LR solenoid valve, and TCM(PCM)
turns off the LR solenoid valve, and the line pressure
is supplied to the LR brake through the LR pressure
control valve and the switch valve and the fail-safe
valve A.

The regulator valve moves to the right side by the no
line pressure through the manual valve, and the line
pressure is higher than other range.
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AT -26

AUTOMATIC TRANSAXLE (F4A42)

ELECTRONIC CONTROL SYSTEM

DESCRIPTION

The electronic control system used in the new generation
auto transaxle is far superior to the previous systems. This
system is able to adopt a variable shift pattern for smooth
and problem free shifting.

A solenoid valve is applied to each of the clutches and
brakes and is independently controlled. Feedback control

BLOCK DIAGRAM (CAN)

and correction control is performed in all gears as well as
utilization of mutual control system to increase shift feeling.
The torque converter damper clutch uses a partial lock
up and full lock-up system. An additional control method
called the HIVEC system (neural network) is adopted to
increase shift feeling.

TCM(PCM)
| Input shaft speed —> — | A/T CONTROL RELAY |
| Output shaft speed |—> . —> | TCC(DCC) SOLENOID VALVE |
Shift pattern control
Oil temperature |—> . —> L&R SOLENOID VALVE
| P Hydraulic pressure control | |
| Inhibitor s/w > during shift — | 2ND SOLENOID VALVE |
| Brake s/w |—> HIVEC control —> | UD SOLENOID VALVE |
| ETC/Hold mode > Mutual control —> | OD SOLENOID VALVE |
Sports mode SIW Diagnosis control — > | DIAGNOSIS |
-Selection
-Up shift ’
-Down shift
ENG ECM ABS ECM
(CAN Method) (CAN Method)

ELQE208A
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AUTOMATIC TRANSAXLE SYSTEM

AT -27

ELECTRIC CONTROL LOCATION

The TCM(PCM) is located below the dashboard. However,
in the B-engine vehicles, there is not TCM(PCM).

Output shaft speed sensor

Vehicle speed sensor
Input shaft speed sensor

Solenoid valve connector

https://autolibrary.ir
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AT -28

AUTOMATIC TRANSAXLE (F4A42)

OPERATING COMPONENTS AND FUNCTIONS

Sensor

Function

Input shaft speed sensor

Detect turbine speed at UD retainer

Output shaft speed sensor

Detect T/F drive gear speed at T/F driven gear (4A/T)

Crank angle sensor

Detect engine speed

TPS(Gasoline)

Throttle opening ratio by potentiometer

APS(Diesel)

Accelerator position sensor

Air conditioner switch

A/C load by thermister

Inhibitor switch

Select lever position by contact switch

Brake switch

Brake pedal position

Vehicle speed sensor

Detect vehicle speed by speedometer driven gear

Sport mode switch

Sport mode On/Off signal

Kick down servo switch

Kick down piston position

Vehicle speed sensor

Vehicle speed

Sport mode up-shift switch

Sport mode up-shift signal

Sport mode downshift switch

Sport mode downshift signal

Request of torque reduction

Send the request of torque reduction to ECM

ABS-ECM, Engine ECM

In case of CAN communication
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AT -29

HIVEC

In addition to the variable shift pattern control, the HIVEC
system with neural network is also adopted for the first time
in HMC. HIVEC uses information from various inputs and
feedback adaptation and selects the best appropriate gear
position and shift timing under all possible driving condi-
tions.

CONTROL FOR ALL DRIVING CONDITION

OPTIMAL CONTROL FOR ALL DRIVING CONDITION

This function makes TCM(PCM) decide optimal gear
range under all driving condition. The optimal operation
of the manual shift lever by several drivers’ and various
driving condition is pre-set in the TCM(PCM). On the
basis of mapping data, TCM(PCM) decides the driving
condition from throttle opening, vehicle speed and brake
signal. And then TCM(PCM) controls the gear position
optimally. Optimal gear position is achieved under various
driving condition by HIVEC logic.

Input Optimal Output
Throttle Select lever
operning operation
Solenoid
valves
Vehicle » Decision »
speed
(Optimal shift)
Road & drive
Foot condition
brake
Computer

HIVEC INHIBIT CONDITIONS

- ATF temperature below 40°C.

- When standard pattern is not used.
* Inhibitor switch: P, R, N, L

Extremely low temperature mode

< Lower emission shift pattern

ATF control variable shift pattern

- During fail safe mode (3rd gear hold)

- In case of prohibition of Intelligent shift
e TPS faulty (Short: P1702, Open: 1701)
e ATF Temperature sensor faulty (P1712)
« Stop lamp s/w faulty (P0703)

- TCM(PCM) faulty (Check engine lamp ON)
- After IG ON until first time stop lamp S/W comes
ON - OFF.

ELQE209A
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AUTOMATIC TRANSAXLE (F4A42)

SPORTS MODE
SPORTS MODE SWITCH

SIGNALS OF SPORTS MODE SWITCH

AKIE002Q

Sport mode A/T

Driving power

Manual T/M \

Time

ELQE210B

Sports mode allows the manual up-shift and downshift with
the accelerator pedal is depressed. The prompt response
and shift would be obtained due to the continuous shift-
ing without cutting of driving power. The shifting time is
also decreased about 0.1sec during up-shift, 0.2sec dur-
ing downshift. As the selector lever is pushed upward or
downward one time, the gear is up shifted or downshifted
by one gear.

Items Mode S/W UP S/W DOWN S/w
D range selection OFF OFF OFF
Sports mode selection ON OFF OFF
Sports mode up-shift selection ON ON OFF
Sports mode downshift selection ON OFF ON

https://autolibrary.ir
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AT -31

CONTROLLER AREA NETWORK (CAN)

Previously, for different computers in the vehicle to share
the same information, each signal required a different pin

Frequency: 500Kbit/sec

TCM

ECM (PCM)

and wiring. However, with the introduction of a CAN sys-
tem, only two lines are required to achieve the same func-
tion. The information is in digital format. This method does
not use a integrated ECM.

ABS Others

Input signals to TCM(PCM) through * CAN communi-
cation’

- Engine rpm, TPS signal

- A/CON signal, Engine coolant temperature
- Quantity of intake airflow, Vehicle speed

- Shift holding signal (FTCS ON)

Output signals from TCM(PCM) through * CAN com-
munication’

- Request signal for torque reduction

- ATF temperature, TCM(PCM) type, TCM(PCM) error or
not

- Damper clutch ON, OFF / Gear position

ELQE212A
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AT -32 AUTOMATIC TRANSAXLE (F4A42)

TCM(PCM) PIN DESCRIPITION

*| k| k| k*| k| * 3 718]5
[262524**21*19**161514-] 18]17]16
O O
C89-1 (2.7 GSL) C89-2 (2.7 GSL) C89-3 (2.7 GSL)
C141-1 (2.0 DSL) C141-2 (2.0 DSL) C141-3 (2.0 DSL)
LKIF0028
Terminal Number Description
1 SOLENOID VALVE(UD)
2 POWER 1(SOLENOID VALVE)
3 POWER 2(SOLENOID VALVE)
4 R
5 -
6 -
7 -
8 AUTO CRUISE
9 -
10 -
11 POWER(IG.1)
12 EARTH FOR POWER
C89-1 13 EARTH FOR POWER
Cl41-1 14 SOLENOID VALVE(OD)
15 SOLENOID VALVE(DCC)
16 SOLENOID VALVE(2ND)
17 -
18 -
19 POWER FOR FLASH ROM
20 -
21 SHIFT POSITION SIGNAL
22 -
23 -
24 POWER(IG.1)
25 EARTH FOR POWER
26 EARTH FOR POWER
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AUTOMATIC TRANSAXLE SYSTEM AT -33
Terminal Number Description
1 SENSOR-INPUT SPEED
2 SENSOR-OUTPUT SPEED
3 -
4 -
5 -
6 -
7 -
C89-2 8 POWER FOR S-RAM
C141-2 9 .
10 -
11 -
12 -
13 EARTH FOR SENSOR
14 OIL TEMPERATURE SENSOR
15 -
16 -
1 -
2 -
3 CAN-HIGH’
4 CAN-LOW’
5 INHIBITOR SW.(P)
6 INHIBITOR SW.(N)
7 SPT SELECT SW.
8 SPT DOWN SW.
9 STOP LAMP SW.
10 -
C89-1 11 -
Cl41-1 12 SOLENOID VALVE(LR/DIR)
13 K-LINE
14 -
15 -
16 INHIBITOR SW.(R)
17 INHIBITOR SW.(D)
18 SPT UP SW.
19 -
20 -
21 AIT CONTROL RELAY
22 EARTH FOR SIGNAL
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AT -34 AUTOMATIC TRANSAXLE (F4A42)
] e
O 40 | 39 | 38 [32[31[30[29 28[27] 2625
23|22|21]20{19]18(17
15(14|13(12)11{10] 9
716|5[4]13[2|1
i —
C18-2(2.0 GSL)
LKIF002C
Terminal NO. PIN Description
1 -
2 -
3 -
4 -
5 Sports down switch
6 Inhibiter switch(N)
7 -
8 -
9 -
10 -
11 Auto cruise
12 -
13 Sports up switch
14 Inhibiter switch(R)
C18-2 s -
16 -
17 -
18 Sensor ground
19 Stop switch
20 Output speed sensor
21 Sports select switch
22 Inhibiter switch(P)
23 -
24 Shift signal(PWM)
25 -
26 Oil temperature sensor
27 -
28 Input speed sensor
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AT -35

Terminal NO. PIN Description
29 Inhibiter switch(D)
30 -
31 -
32 AIT relay
33 Solenoid valve(OD)
34 -

C18-2

35 Solenoid valve(DCC)
36 Power source(SOL.)
37 Groundl
38 Solenoid valve(LR)
39 Solenoid valve(2ND)
40 Solenoid valve(UD)
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AUTOMATIC TRANSAXLE (F4A42)

TCM(PCM) INPUT/OUTPUT SIGNAL VOLTAGE

CHECK SHEET

GASOLINE 2.7 ENGINE (C89-1,2,3) / DIESEL 2.0 ENGINE (C141-1,2,3)

INPUT/OUTPUT SIGNAL

TEST
No. SIGNAL NAME CONDITION REMARK
TYPE Level RESULT
. - HI : V_BAT 14.5v
1 UD Solenoid Shifting Pulse LO : Max . 1.0V 0.31V
2 IG Off Max. 1.0V 0.0mV -
3 A/T PWR Source IG On DC V_BAT 12,7V L
1st Speed V_BAT 13.8V
4 1ST Lamp Otherwise be Max. 1.0V 8amVv
3rd Speed V_BAT 13.8V
5 3rd Lamp Otherwise bC Max. 1.0V 8amVv
6 N.A - - - -
7 N.A - - - -
Non-operating V_BAT
8 ACC Cancel SIG Operating bC Max. 0.5V
9 N.A - - - -
10 N.A - - - -
11 IG Off Max. 0.5V 0.0mV
24 V_IG IG On bC V_BAT 12.4v TCM(PCM)
12 GND_PWR1 Idle DC Max. 50 mV 0.0mV
518‘?1-11 13 GND_PWR2 dle DC Max. 50 mV -2.0mv
14 OD Solenoid Shifting Pulse
. Lock Up HI : V_BAT 14.5V
15 | Damper Clutch Solenoid on Pulse LO : Max. 1.0V 0.31V
. - HI : V_BAT 14.4v
16 2ND Solenoid Shifting Pulse LO : Max. 1.0V 0.27V
2nd Speed V_BAT 13.8Vv
17 2nd Lamp Otherwise bC Max. 1.0V 8mV
4th Speed V_BAT 13.8v
18 4th Lamp Otherwise pC Max. 1.0V 8mV
IG On 4.0~5.0V 4.5V
19 Flash PWR Source IG Off DC Max. 05 V 0.0mV Flash ROM
20 N.A - - - -
21 N.A - - - -
22 N.A - - - -
23 N.A - - - -
25 GND_PWR3 Idle DC Max. 50 mV -2.0mvV
26 GND_PWR4 Idle DC Max. 50 mV -2.0mvV
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AUTOMATIC TRANSAXLE SYSTEM AT -37
INPUT/OUTPUT SIGNAL TEST
No. SIGNAL NAME CONDITION REMARK
TYPE Level RESULT
HI : Min. 4.0V 4,96V
1 Speed Sensor-Input Idle Pulse LO - Max. 1.0V 354mV
HI : Min. 4.0V 4,95V
2 Speed Sensor-Output 30kph Pulse LO - Max. 1.0V 359mV
3 N.A - - - -
4 N.A - - - -
5 N.A - - - -
6 N.A - - - -
7 N.A - - - -
C89-2 Key removal DC vol. Below 1.0 mA 0.41mA
cia1-2 | 8 V_BAT Always ?e“nrt' V_BAT 126y | TCM(PCM)
9 N.A - - - -
10 N.A - - - -
11 N.A - - - -
12 N.A - - - -
13 GND_Sensor Idle DC Max. 50 mV 22mVv OTS/PG-B
14 Oil Temp. Sensor_ATM Idle Analog 0.5V ~ 4.5V 2.5V at 60.0°C
15 N.A - - - -
16 N.A - - - -
1 N.A - - - -
2 N.A - - - -
Recessive 2.0 ~ 3.0V 251y | (Commnica-
3 CAN_HI . Pulse ' ' ' tio speed :
Dominant 2.75 45V 3.52V 500kbps)
. (Commnica-
Recessive 2.0 ~ 3.0V 2.48V . )
4 CAN_LO Dominant | PUSe | 05 228v 149y | Uo speed:
500kbps)
. P Position V_BAT 13.8vV
C89-3 5 P Range Selection Otherwise DC Max. 1.0V 21mV
C141-3 . N Position V_BAT 13.8V
6 N Range Selection Otherwise DC Max. 1.0V 21mV
. Select Position V_BAT 14.1V
7 SPT Select Selection Otherwise DC Max. 1.0V 21mV
. Down Position V_BAT 13.9v
8 SPT Down Selection Otherwise DC Max. 1.0V 26mV
Release Max. 0.5V 13.4V
9 Brake SW(N.O) Push DC V_BAT 0.0mV
10 N.A - - - -
11 N.A - - - -
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AT -38 AUTOMATIC TRANSAXLE (F4A42)
INPUT/OUTPUT SIGNAL TEST
No. SIGNAL NAME CONDITION REMARK
TYPE Level RESULT
. - HI : V_BAT 14.4v
12 LR Solenoid Shifting Pulse LO - Max . 1.0V 027V
HI : Min V_BAT (Commnica-
13 Diagnosis "K" GST Pulse 70% 11.3V tio speed:
9 communication LO : Max. V_BAT 0.21V 10 4Eb s).
30% +Kbp
14 N.A - - - -
15 N.A - - - -
. R Position V_BAT 13.4V
C89-3 16 R Range Selection Otherwise be Max. 1.0V omv
C141-3 . D Position V_BAT 13.8V
1 D Range Selection Otherwise be Max. 1.0V 28mvVv
. Up Position V_BAT 13.9v
18 SPT Up Selection Otherwise bC Max. 1.0V 21mV
19 N.A - - - -
20 N.A - - - -
RLY Off Max. 1.0V 0.0mV e
21 RLY A/T Control RLY On DC V_BAT 12.8V S2
22 GND_Sensor Idle DC Max. 50 mV 8mvV TCSNigE;M)
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AUTOMATIC TRANSAXLE SYSTEM AT -39
GASOLINE 2.0 ENGINE (C18-2)
PIN INPUT. OUTPUT VALUE
SIGNAL CONDITION TEST RESULT REMARK
No. TYPE LEVEL
12.37v
DOWN ON Viow 1.8V
5 Sport down Static Vhigh 4.2V (Vbatt Level) Sport mode
SW signal down SW
Others Active : high 0.2v
N ON Viow 1.8V Vb12-3L7V |
i i att Leve
6 N-SW :gﬁ';l Vhigh 4.2V ( )| Inhibitor SW (N)
Others Active : high 0.2v
ON 12.4v 5 Vol
Vbatt Level att. Voltage
9 V_ATREL Power ( ) aftor AT RELAY
OFF 0.2v
Auto cruise PULL 12.37V A o
ON (Vbatt Level) uto cruise Iinput
: Viow 1.8V :
11 Auto cruise - UpP X from Cruise
Aut(())g:wse INPUT Vhigh 4.2V 0.2V controller
UP ON Viow 1.8V 12.37v
13 | Sport up SW Static Vhigh 4.2V (Vbatt Level) Sport mode
P P signal up SW
Others Active : high 0.2v
R ON Viow 1.8V Vb12-3L7V |
' i att Leve
14 R-SW ;;arf'acl Vhigh  4.2v ( )| nhibitor SW (R)
Others Active : high 0.2v
18 Sensor GND Always Power GND level (0V)
12.37v Detect BW
Brake ON . .
19 BRAKE SW Sens Viow 1.0V (Vbatt Level) input with open
Vhigh 6V status detection
Brake OFF 0.2v function
No signal: Viow 1.8V Duty 50+20%,
20 | Output speed 1009 RPM Pulse Vhigh 4.2V - 1 116KHz
LKIF002D
SEL. ON Viow 1.8V 12.37v
21 Sport SEL. Static Vhigh 4.2V (Vbatt Level) Sport mode
SW signal Select SW
Others Active : high 0.2v
P ON Viow 1.8V Vb12.3|_7v |
' i att Leve
22 P-SW ;;arf'acl Vhigh 4.2V ( )| Inhibitor SW (P)
Others Active : high 0.2v
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AT -40 AUTOMATIC TRANSAXLE (FAA42)
PIN INPUT. OUTPUT VALUE
SIGNAL CONDITION TEST RESULT REMARK
No. TYPE LEVEL
Sports Mode
P,R,N,D range
: 100%
1stgear: 12.5%
. 2nd gear :
24 | Trip computer PWM 30 | 50A 50Hz 27 5%
3rd gear : 42.5
%
4th gear : 57.5
%
oil
26 Temperature Analog V = -0.3~VB 85°C - 0.8V
sensor
Viow 1.8V -
Ne signal: Vhigh 4.2V Duty 50£20%,
28 | Inputspeed | oneappy | Pulse - 2.049KHz
Active : high LKIF002D
D ON Viow 1.8V Vb12-3L7V |
[ i att Leve
29 D-SW :;a;'gl Vhigh 4.2V ( )| \nhibitor SW (D)
Others Active : high 0.2v
11.44V
A/T ON i -
32 AIT Relay Static Norminal load current (Vbatt Level)
signal 1.1A
AIT OFF 0.2v
1st,2nd : 2kHz,
~ =" Vbatt 30%
- Signal: 3.0 Isol o
Solenoid Positive duty
33 | Jave(oD) - PWM S 5\70:TREL J L Below 0.5V (VB:12V)
PRl Ve - Laroose | 3Tdi4th: 100%
Positive duty
Signal: 3.0 Isol o Lst.2nd : 100%
Solenoid C Positive duty
35 | Jvale(Dce) - PWM Sunoly ?/'OQTREL J L Below 0.5V 3rd 4th:
s ' LKIFO02E unknown
37 Power GND Always Power GND level
1st: 100%
Y I 77 Vbat Positive duty
38 Solenoid PWM Signal: 3.0 Iso 2nd,3rd,4th:2kHz
valve(LR) - Supol '?/.OQTREL - - Below 0.5V 30%
PRy - V_ ' LKIFO02E Positive duty
(VB:12V)
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AUTOMATIC TRANSAXLE SYSTEM AT -41

PIN INPUT. OUTPUT VALUE

SIGNAL CONDITION TEST RESULT REMARK
No. TYPE LEVEL

1st,3rd:2kHz,
~ = " Vbatt 30%
. Signal: 3.0 Isol o

Solenoid Positive duty

39 valve(2ND) - PWM 5.0A - Below 0.5V (VB:12V)

Supply : V_ATREL. 2nd,4th : 100%

Positive duty

LKIFO02E

1st,2nd,3rd :
Signal: 3.0  Isol T Vbat 100% Positive
Solenoid C duty
40| Jaive(UD) - PWM — 5\’/-0:TREL J L Below 05V | 4th: 2kHz, 30%
PRy - V_ ' LKIFO02E Positive duty
(VB:12V)
SENSORS - Sensor body and sensor connector have been unified as
one.
Input shaft & Output shaft speed sensor
- Type: Hall sensor
- Current consumption: 22mA (MAX.)
Input shaft speed sensor -
" |:> s EEe— b UD clutch retainer
N £ ‘] 5 )
- b’@):@m' - 0’:@1@]|' i = T Transfer driven gear
View A . :.% fj :
1: Ground Output shaft speed sensor e
2 : Sensor signal
3:1G1 (B+)
ELQE217A
HALL TYPE SENSOR: SPECIFICATION
) Input shaft speed sensor 1.3
Air gap (mm)
Output shaft speed sensor 0.85
Input shaft speed sensor over 1IMQ
Coil Resistance
Output shaft speed sensor over 1IMQ
High 4.8~5.2V
Peak-Peak Voltage
Low 0.8V
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AT -42 AUTOMATIC TRANSAXLE (F4A42)

WAVE FORM WITH HIGH-SCAN

N 10V BN cHB 50V

HoLo[RE ;I'RIGHM).(MNH.GRID CLR

ELQE218A

HALL TYPE SENSOR: STRUCTURE & INTERFACE

Connector

[, -] Mould
-
e cover ﬂr Terminal
—= [
Airgap ——— L I_E—hq_‘/ O-ring _’# Magnet

Hall IC

ELQE219A

Input/Output
shaft IG1
speed sensor
TCM(PCM)
[2 ]
2 Sensor
1 Ground

INPUT SHAFT
SPEED SENSOR

LKIFO03A LKIF003B
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AUTOMATIC TRANSAXLE SYSTEM

AT -43

OUTPUT SHAFT
SPEED SENSOR

LKIF003C

Oil Temperature Sensor

The oil temperature sensor is of the thermistor type, and
senses the automatic transaxle fluid temperature. Us-
ing the signal from this sensor, TCM(PCM) controls the
shift pattern optimally during shift. In order to operate the
damper clutch, this signal is also referred.

- Range of temperature : -40°C  145°C

- Type: Separated type (High / Low temperature)

- Standard value of internal resistance

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

- — 4
Structure [,-’ ' )‘/ Connector
& O-ring
Sensing portion
Location

Inside valve body

Oil temperature
sensor

ELQE222A
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AT -44

AUTOMATIC TRANSAXLE (F4A42)

Inhibitor Switch

- Type: Rotary contact type
- Range of temperature : -40°C 145°C

Front of vehicle

ELQE223A

INHIBITOR SWITCH - CONTINUITY CHECK(SPORTS
MODE)

Terminal Number
Range 112 3114|5678 9 |10
P O 9)(©5,@)
R On®,
N O 0|00
o O O

ELQE224A

ACTUATORS

Solenoid Valve for Pressure Control

- Sensor type: Normal open 3-way

- Operating temperature : -30°C 130°C

- Frequency:

LR, 2ND, UD, OD, RED: 61.27Hz (at the ATF temp. -20°C
above)

DCC: 30.64Hz

- Internal resistance: 2.6Q or more

- Surge voltage: 56 V

Ex Input
ELQE225A
LOCATION
Overdrive )
solenoid valve Underdrlve
solenoid valve
Solenoid valve o
1d valv solenoid valve
. Damper clutch
Oil temperature solenoid valve
sensor (Torque converter
clutch solenoid
valve)
ELQE226A
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AUTOMATIC TRANSAXLE SYSTEM AT -45
IDENTIFICATION COLOR OF EACH SOLENOID VALVES
Solenoid valve Wire color Housing Frequency
UD sol. valve White, Red, Red Black 61.27 Hz
OD sol. valve Orange, Red Black 61.27 Hz
L/R sol. valve Brown, Yellow Milky white 61.27 Hz
2nd sol. valve Green, Red, Red Milky white 61.27 Hz
DCC sol. valve Blue, Yellow, Yellow Black 34.64 Hz
ATF temp. Sensor Black, Red Black

- L/R solenoid valve controls the direct clutch in 5A/T as
well as low-reverse brake

Solenoid valve OFF: Hydraulic pressure is supplied to cor-
responding clutch or brake.

Except) DCCSV: When the DCCSV is ON, the damper
clutch is operated.

Ex port
To clutch

Input port

188 U N i sevu

_ﬂ

L - *. :
_ flIEE ' { :-.|||||I‘]|| Z
B~
ELQE227A | XY cuss| [This Imu'ml GRID| |CLE
Wave Form with High-scan ELoE228A
Solenoid valve ON: Hydraulic pressure is released from
corresponding clutch or brake.
CONTROLLED PRESSURE
Solenoid valve Duty 0% Duty 50% Duty 75% Duty 100%
UD, OD, LR, 2ND 10.5+0.1 6.4+0.25 3.6+0.25 0.1 or less
DCC 10.5+0.1 5.9+0.3 3.2+0.3 0.1 or less
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AT -46 AUTOMATIC TRANSAXLE (F4A42)
SOLENOID VALVES SCHEDULE
Position Solenoid valves
Operation LR 2ND ub oD *DCC
1st gear OFF ON OFF ON OFF
2nd gear ON OFF OFF ON OFF
3rd gear ON ON OFF OFF ON
4th gear ON OFF ON OFF ON
Reverse OFF ON ON ON OFF
N, P (STD. mode) OFF ON ON ON OFF
N, P (Hold mode) ON OFF ON ON OFF

*. Reference value.

(DCC solenoid valve will be ON when the operating con-

dition is satisfied)

A/T Control Relay

The control relay supplies power to the solenoid valves.

As soon as the A/T control relay is ON, the battery voltage
is directly supplied to solenoid valves and each solenoid
valve is operated when the TCM(PCM) grounds the oppo-

site terminal.

is cut causing 3 gear hold.

A/T control relay

TCM
(PCM)

Solenoid valve
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AUTOMATIC TRANSAXLE SYSTEM AT -47

TROUBLESHOOTING  esospeop

DIAGNOSIS FLOW

Gather information from customer

y
Verify complaint

¢ Communication with
Record the DTC and scantool impossible
fail-safe code

_ | Inspection procedure No.1 in
" linspection chart for trouble symptom

Abnormal code output Normal code displayed
Erase the DTC

y y
Basic inspection item adjustment

y
Road test

Abnormality exists (No DTC)

No abnornity

y y

Recheck DTCs which were read
before the road test

Abnormal code Normal code displayed
output
Y y y
To inspection chart for To Inspection chart for
DTC trouble system

y y
Search for cause

Found Not found
y i
: NG . .
Repair Intermittent malfunctions

i
Completed

Confirmation test | OK
(Road test)

ELQE500A
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AUTOMATIC TRANSAXLE (F4A42)

INSPECTION CHART FOR TROUBLE SYMPTOMS

Trouble symptom

Probable cause

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

Malfunction diagnosis line
Malfunction of connector
Malfunction of the TCM(PCM)

Driving impossible

Starting impossible

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

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

Does not move forward

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

Abnormal line pressure
Malfunction of the underdrive
solenoid valve

Malfunction of the underdrive clutch
Malfunction of the valve body

Does not reverse

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

Abnormal reverse clutch pressure
Abnormal low and reverse brake
pressure

Malfunction of the low and reverse
brake solenoid valve

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

Does not move (forward or reverse)

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

power train, oil pump or valve body.

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

Malfunction when
starting

Engine stalling when shifting

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

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

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

Shocks when changing from N to D

and large time lag

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

Abnormal underdrive clutch pressure
Abnormal low and reverse brake
pressure

Malfunction of the underdrive
solenoid valve

Malfunction of the valve body
Malfunction of the idle position switch
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AUTOMATIC TRANSAXLE SYSTEM

AT -49

Trouble symptom

Probable cause

Malfunction when
starting

Shocks when changing from N to R

and large time lag

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

Abnormal reverse clutch pressure
Abnormal low and reverse brake
pressure

Malfunction of the low and reverse
solenoid valve

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

Shocks when changing from N to D, N

to R and large time lag

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

of the oil pump or valve body.

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

Malfunction when
shifting

Shocks and running up

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

Abnormal line pressure

Malfunction of each solenoid valve
Malfunction of the oil pump

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

Displaced shifting
points

All points

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

Malfunction of the output shaft

speed sensor

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

Malfunction of the valve body
Malfunction of the TCM(PCM)

Some points

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

Malfunction of the valve body

Does not shift

No diagnosis codes

If shifting does not occur while driving and
no diagnosis codes are output, the cause
is probably a malfunction of the transaxle
range switch, or TCM(PCM)

Malfunction of the transaxle range
Malfunction of the TCM(PCM)

Malfunction while
driving

Poor acceleration

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

of a brake or clutch.

Malfunction of the engine system
Malfunction of the brake or clutch

Malfunction while
driving

Vibration

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

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

Malfunction of the torque converter
Malfunction of the valve body
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AT -50

AUTOMATIC TRANSAXLE (F4A42)

Trouble symptom

Probable cause

Transaxle range switch system

The cause is probably a malfunction of the inhibitor switch circuit, -

ignition switch circuit or a defective TCM(PCM).

- Malfunction of the transaxle range switch
Malfunction of the ignition switch

- Malfunction of connector

- Malfunction of the TCM(PCM)

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

- Malfunction of the triple pressure switch
- Malfunction of connector
- Malfunction of the TCM(PCM)

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

- Malfunction of the triple pressure switch
- Malfunction of connector

- Malfunction of A/C system

- Malfunction of the TCM(PCM)

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

- Malfunction of the vehicle speed sensor
- Malfunction of connector
- Malfunction of the TCM(PCM)

HOW TO USE SCAN TOOL
INSTRUCTION

With the advent of electronic control vehicles, the system
efficiency increases with the complexities, as you would
realize.

As medical diagnostic devices do, the advanced testers
can help identify and fix the problems.

The scan tool can provide you with the versatile and user
friendly monitoring capabilities.

SCAN TOOL FUNCTION

Scan tool offers the following functionality:
Diagonstic trouble codes

Freeze frame data

Current data

Actuation test

HOW TO CONNECT

For vehicles with 16 pin Data Link Connector(DLC), power
is supplied from the DLC terminal through the DLC CABLE
without the need for an additional power supply.

For connections between the Hi-scan and these vehicle
data link terminals the DLC CABLE 16 is all that is re-
quired.

LKIFO04A
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AUTOMATIC TRANSAXLE SYSTEM

AT -51

HOW TO SELECT VEHICLE AND SYSTEM

OPERATION FLOW

1. Select "KIA VEHICLE DIAGNOSIS"

2. Select "VEHICLE NAME"

| KIa VEHICLE DIAGNOSIS

BZ.VISTO 1Z2. CLARUS
A3.PICANTOC HORMING )| 13. OPTIHAC HAGENT IS )
A4. AVELLA 14.ELAN

85.RI0 15. POTENT I A

86. SEPHI AC HENTOR 2 16. ENTERPRI SE

a7 . SHUMA( SPECTRA ) 17. CARNIVALC SEDONA 2
a8. CERATO 18. RETONA

A9. CARENS 19. JOICE

18. SPORTAGE(~A3MY ) |ZA. TOUNER

LKIF004C

3. Select "AUTOMATIC TRANSAXLE SYSTEM"

| KIa VEHICLE DIAGNOSIS ¥
MODEL : SPORTAGE( B5HY-~)

B1. ENGINE CONTROL

A3. ABS/TCS-ESP

B4. SRE-AlRBAG

B85. FULL AUTO AIRACONM.
B6. 4UD

a7. IMMOBILIZER

Aag. ETACE

LKIF004D

4. Select the engine model.

| KIa VEHICLE DIAGNOSIE
MODEL : SPORTAGEC B5HY-~)

SYSTEM © AUTOMATIC TRANSAKLE

A1. Z.8L DIESEL-Z.7L GASOLINE

A2, 2.8L GASOLINE(PCH)

LKIFO04B

BASIC APPLICATION

Having connected and turned on scan tool, the vehicle and
system selection must be made from the 1.0 KIA VEHICLE
DIAGNOSIS SCREEN.

The support functions vary according to vehicles. There-
fore, the correct selection must be made.

Selection may be made by scrolling up or down the screen
and pressing ENTER, or by using the numeric keypad to
select the appropriate option number and pressing EN-
TER.

HOW TO READ DTC
OPERATION FLOW

1. Select vehicle and system
(Refer to How to select vehicle and system)

2. Select 1.1 DIAGNOSTIC TROUBLE CODES

MODE APPLICATION

At this level, Diagnostic trouble codes(DTC) are displayed
for the selected TCM(PCM).

HOW TO ERASE DTC
OPERATION FLOW

1. Select"1.1 DIAGNOSTIC TROUBLE CODES"
(Refer to How to read DTC)

2. Select "ERAS" key on the Diagnostic Trouble codes
mode.

3. Select"1.2.2. ERASE FAULT CODE"

MODE APPLICATION
"ERAS"

This soft function key will clear the DTC currently held in
the memory of the selected TCM(PCM).

If this option is selected, a message requesting confirma-
tion of the ERAS request will be displayed.

The YES or NO key should be used to confirm or cancel
the request to clear the current DTC.
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AT -52 AUTOMATIC TRANSAXLE (F4A42)

DTC TROBLESHOOTING INDEX
TCM(PCM) DTCS (DSL 2.0 & GSL 2.7)

DTC No. DESCRIPTION SEE PAGE
0560 Back-Up BATTERY LINE OPEN AT-70
0605 EEPROM Abnormal AT-73
0703 BRAKE SWITCH CIRCUIT AT-75
0707 TRANS.RANGE SENSOR-LOW AT-82
0708 TRANS.RANGE SENSOR-HIGH AT-89
0711 FLUID TEMPERATURE.SENSOR RATIONALITY AT-93
0712 FLUID TEMPERATURE.SENSOR CIRCUIT-LOW AT-100
0713 FLUID TEMPERATURE.SENSOR CIRCUIT-HIGH AT-104
0715 INPUT SPEED SENSOR CIRCUIT AT-107
0720 OUTPUT SPEED SENSOR CIRCUIT AT-121
0731 Gear 1 Incorrect Ratio AT-134
0732 Gear 2 Incorrect Ratio AT-141
0733 Gear 3 Incorrect Ratio AT-146
0734 Gear 4 Incorrect Ratio AT-151
0736 REVERSE INCORRECT RATIO AT-155
0741 Torque Converter Clutch Circuit Stock off AT-160
0742 Torque Converter Clutch Circuit Stock on AT-165
0743 DCC(TCC) Solenoid - Open_ or _ground _short(Torque AT-168

Converter Clutch Circuit Electrical)
0750 LR Solenoid - Open or ground short(SCSV "A" CIRCUIT MAL.) AT-175
0755 UD Solenoid - Open or ground short(SCSV "B" CIRCUIT MAL.) AT-181
0760 2ND Solenoid - Open or ground short(SCSV "C" CIRCUIT MAL.) AT-187
0765 OD Solenoid - Open or ground short(SCSV "D" CIRCUIT MAL.) AT-193
0885 A/T RELAY CIRCUIT MAL AT-200
1500 VEHICLE SPEED SENSOR CIRCUIT AT-208
u0001 CAN COMMUNICATION BUS OFF AT-210
u0100 NO ID From ECU AT-215
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AUTOMATIC TRANSAXLE SYSTEM AT -53
TCM(PCM) DTCS (GSL 2.0)

DTC No. DESCRIPTION SEE PAGE
0703 BRAKE SWITCH CIRCUIT AT-75
0707 TRANS.RANGE SENSOR-LOW AT-82
0708 TRANS.RANGE SENSOR-HIGH AT-89
0711 FLUID TEMPERATURE.SENSOR RATIONALITY AT-93
0712 FLUID TEMPERATURE.SENSOR CIRCUIT-LOW AT-100
0713 FLUID TEMPERATURE.SENSOR CIRCUIT-HIGH AT-104
0717 INPUT SPEED SENSOR CIRCUIT AT-115
0721 OUTPUT SPEED SENSOR AT-127
0722 OUTPUT SPEED SENSOR CIRCUIT AT-132
0731 Gear 1 Incorrect Ratio AT-134
0732 Gear 2 Incorrect Ratio AT-141
0733 Gear 3 Incorrect Ratio AT-146
0734 Gear 4 Incorrect Ratio AT-151
0736 REVERSE INCORRECT RATIO AT-155
0741 Torque Converter Clutch Circuit Stock off AT-160
D Bt o g une, shore
0750 LR Solenoid - Open or ground short(SCSV "A" CIRCUIT MAL.) AT-175
0755 UD Solenoid - Open or ground short(SCSV "B" CIRCUIT MAL.) AT-181
0760 2ND Solenoid - Open or ground short(SCSV "C" CIRCUIT MAL.) AT-187
0765 OD Solenoid - Open or ground short(SCSV "D" CIRCUIT MAL.) AT-193
0885 A/T RELAY CIRCUIT MAL AT-200
u0001 CAN COMMUNICATION BUS OFF AT-210
u0100 NO ID From ECU AT-215
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AUTOMATIC TRANSAXLE (F4A42)

SERVICE DATA LIST(WITH SCAN TOOL)

No. ITEM NAME UNIT DATA Data Description Failure
1 ENGINE RPM rpm 700 rpm | Current Engine rpm 0 rpm
VEHICLE SPEED km/h Okm/h Current Vehicle speed Okm/h
3 THROTTLE P.SENSOR % 12.5% Current TPS open angle 0%
i Input speed rpm. Always output
4 INPUT SPEED(PG-A) rpm 700 rpm rpm when turning start ON 0 rpm
5 OUTPUT SPEED(PG-B) rpm 0 rpm | Output speed rpm. Always 0 rpm
output rpm when driving
DCC(TCC) SOLENOID 0 0 Control 0% - 100% when
6 %6 0% .
DUTY operating Damper Clutch
7 DAMPER CLUTCH SLIP rpm 260 rpm | Current Damper clutch slip ratio 0 rpm
8 LR SOLENOID DUTY % 1009 | Control 100% — 0% when 0%
operating brake
9 UD SOLENOID DUTY % 1000 | Control 100% - 0% when 0%
operating clutch
10 | 2ND SOLENOID DUTY % 1009 | Control 100% - 0% when 0%
operating clutch
11 OD SOLENOID DUTY % 1000 | Control 100% - 0% when 0%
operating clutch
12 OIL TEMPERATURE °C 40°C Current Qil temperature 80°C
N,PREV/1st . "
13 SHIFT POSITION G/ /5th G D Current shift position P, N
14 TRANSAXLE RANGE SW | PN/R/D/SPORTS D Current shift lever position P, N
15 HOLD/STD SWITCH -/-/HOLD/STD - -
OFF/ON/-/NOT
16 A/CON SWITCH SUPP OFF -
17 IDLE STATUS OFF/ON/-/NOT ON | When idling, ON
SUPP
18 BRAKE SWITCH OFF/ON/-/NOT ON When braking, ON
SUPP
OFF/ON/-/NOT
19 CRUISE SWITCH SUPP
20 | SPORT MODE SELECT sSW OFF/SOUNP/I_D/NOT ON When selecting sport mode, ON
OFF/ON/-/NOT When Selecting Sport mode
21 SPORT MODE UP SW SUPP ON up, ON
OFF/ON/-INOT When selecting sport mode
22 SPORT MODE DOWN SW SUPP ON down. ON
23 | A/IT CONTROL RELAY VOLT Y, 12.9v ov
24 ENGINE TORQUE % 20%
25 HIVEC MODE A/BICIDI-IF F | A/BICD s control mode, F F
is release mode
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HIVEC -SAT(SIEMENS ADAPTIVE TRANSMISSION CONTROL) MODE (SHIFT PATTEN)

Shift patten Description(Help) SCAN DISPLAY
ECONOMY Economy Driver shift patten for flat road A
MEDIUM Shift patten for medium road B
SPORTS Shift patten for sport road C
LOAD 1 Shift patten for low land, slow grade and slope D
LOAD 3 Shift patten for downhill road F

ACTUATOR INSPECTION

NO ITEM NAME Actuator Driving Condition
1 LR SOLENOID(SCSV A) 1. IG Key ON
> UD SOLENOID(SCSV B) Driving solenoid valve indicated | 2. Inhibitor SW normal
by Scan tool for 5 sec. 3. P range
3 2ND SOLENOID(SCSV C) (Other solenoid valve is 4. Vehicle speed Okm/h
4 | OD SOLENOID(SCSV D) not continuity) 5. Engine stop
Blinking for 3 sec. 6. No failure
5 TORQUE CONVERTER SOLENOID VALVE 7. TPS 1V
6 A/IT CONTROL RELAY OFF for 3 sec. -
7 INTELLIGENT SHIFT PROHIBIT Prohibit until IG off -
8 CLEAR LEARNING VALUE - -
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ROAD TEST
No. Condition Operation Judgment value Check item
1 Ignition switch : OFF Ignition switch Battery voltage Control relay
(1) ON (mV)
* Ignition switch : ON Selector lever position Q) P (2R, (3 Transaxle range switch
» Engine : Stopped DP 2R, (3N,4)D N, (4) D
' Sellector lever position Accelerator pedal (1) 400~1,000 mV | Throttle position sensor
' (1) Released (2)Gradually rises
2 (2) Half depressed from (1)
(3) Depressed (3) 4,500~5,000 mV
Brake pedal (1) ON Brake switch
(1) Depressed (2) OFF
(2) Released
3 * Ignition switch : ST Starting test with lever P Starting should be | Starting possible or
e Engine : Stopped or N range possible impossible
Warming up Drive for 15 minutes or Gradually rises to Oil temperature sensor
more so that the automatic 70~90°C
4 .
fluid temperature becomes
70~90°C
» Engine : Idling A/C switch (1) ON Triple pressure switch
» Selector lever position | (1) ON (2) OFF
: N (2) OFF
Accelerator pedal (1) ON Idle position switch
(1) Released (2) OFF
(2) Half depressed (1) 600~900 rpm
(2) Gradually rises
5 from (1)
Communication with
(1) Data changes engine-ECU
Selector lever position Should be no Malfunction when
(1) NoD abnormal shifting starting
(2) NoR shocks
Time lag should be
within 2 seconds
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No. Condition Operation Judgment value Check item
Selector lever position Selector lever position and (2) 1st, (4) 3rd, (3) | Shift condition
: N (Carry out on a flat vehicle speed 2nd, (5) 4th
and straight road) 1. Istzgggér&)lst gear (Vehicle (2) 0%, (4) 100%, Low and reverse
2. Driving at constant speed (3) 100%, (5) 100% | solenoid valve
of 20 km/h in 1st gear (2) 0%, (4) 0%, Underdrive solenoid
3. Driving at constant speed | (3) 0% valve
of 30 km/h in 2nd gear (1) 100%, (2) 0%, Second solenoid valve
4. Driving at 50 km/h in (3) 100%
6 3rd gear with accelerator
fully closed (2) 100%, (3) 100%, | Overdrive solenoid valve
5. Driving at constant speed | (4) 0%
of 50 km/h in 4th gear (1) Okm/h Vehicle speed sensor
(4) 50km/h
(4) 1,800 ~ Input shaft speed sensor
2,100rpm
(4) 1,800 ~ Output shaft speed
2,100rpm sensor
Selector lever position » Accelerate to 4th gear For (1), (2) and (3), | Malfunction when shifting
. D (Carry out on a flat at a throttle position the reading should . . .
and straight road) sensor output of 1.5V be the same as Displaced shift points
(accelerator opening the specified output | Does not shift
angle of 30 %). shaft torque, and no Does not shift from 1
» Gently decelerate to abnormal shocks to 2 or 2 to 1
a standstill. should occur.
« Accelerate to 4th gear For (4), (5) and (6), | Does not shift from 2
at a throttle position downshifting should | to 3 or 3 to 2
sensor output of 2.5 V occur immediately | poes not shift from 3
7 (accelerator opening after the shifting to 4 or 4 to 3
angle of 50%). operation is made.
» While driving at 60 km/h
in 4th gear, shift down
to 3rd gear.
» While driving at 40 km/h
in 3rd gear, shift down
to 2nd gear.
« While driving at 20 km/h
in 2nd gear, shift down
to 1st gear.
Selector lever position Move selector lever to R The ratio between Does not shift
: N (Carry out on a flat range drive at constant input and output
and straight road) speed of 10km/h shaft speed sensor
8 data should be
the same as the
gear ratio when
reversing.
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TORQUE CONVERTER STALL TEST

TORQUE CONVERTER STALL TEST CONCLUSION

This test measures the maximum engine speed when the 1. Stall speed is too high in both "D" and "R" ranges
selector lever is in the D or R position. The torque con- e Low line pressure
verter stalls to test the operation of the torque converter, » Low & reverse brake(B) slippage

starter motor, one-way clutch operation, the holding per-

formance of the clutches, and brakes in the transaxle. 2. Stall speed is to high in "D" range only

» Underdrive clutch(C) slippage

3
/1 CAUTION

3. Stall speed is too high in "R" range only

Do not let anybody stand in front of or behind the . Reverse clutch(A) slippage

vehicle while this test is being carried out

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

B
C

|

SNEIAN
2. Prevent all the wheel from moving during the test. %—lﬂ%#‘

4. Start the engine.

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

=

5. Move the selector lever to the "D" position, fully de- S)
press the accelerator pedal and take a reading of the

V', CAUTION

L.

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

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

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

https://autolibrary.ir

JJ@
maximum engine speed at this time.
®)
(®)
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&

4. Stall speed too low in both "D" and "R" ranges
» Malfunction of torque converter(D)
« Insufficient engine output
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1.

RV

oD

HYDRAULIC PRESSURE TEST -
Warm up the engine until the automatic transaxle fluid T
temperature is 80-100°C. O
Jack up the vehicle so that the wheels are free to turn. |
Connect the special tool (oil pressure gauge) to each
pressure discharge port.
Measure the hydraulic pressure at each port under
the conditions given in the standard hydraulic pres- O
sure table, and check that the measured values are
within the standard value ranges.
If a value is outside the standard range, correct the
problem while referring to the hydraulic pressure test
diagnosis table.
\ \‘
\ @
\
Attach the
special tool
(09452-21001,

09452-21500) @.{B
LR
? — U -

LKIFOO4E

97y
‘ ]

LKIFO04F
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AUTOMATIC TRANSAXLE (F4A42)

STANDARD HYDRAULIC PRESSURE TEST

Measurement condition

Standard hydraulic pressure kPa (psi)

. Engine Un_der Reverse | Overdrive Low and Second Torque
Selector lever Shift drive reverse
- o speed clutch clutch brake converter
position position clutch brake
(rpm) pressure | pressure pressure | pressure
pressure pressure
310-390 250-350
P - 2,500 - - - (45-56) - (36-56)
1,270-
' 1,270-
R Reverse 2,500 . 1,770 . 1,770 : 500-700
(185- (185-256) (185-256)
256)
310-390 250-390
N 2,500 - - - - (45-56) - (36-56)
1,010- 1,010-
1st gear 2,500 1,050 : : 1,050 : f7°3°_'170°10)
(146-152) (146-152)
1,010-
1,010- ’
2nd gear 2,500 1,050 : : - 1,050 1 500-700
D (146-152) (146- (73-101)
152)
590-690 590-690 450-650
3rd gear 2,500 | (85 100) - (85-100) - - (65-94)
590-690 590-690 | 450-650
4th gear 2,500 - - (85-100) - (85-100) | (65-94)

The values are subject to change according to vehicle
model or condition
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OIL SEAL LOCATION

F4A4201
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AUTOMATIC TRANSAXLE (F4A42)

HYDRAULIC PRESSURE TEST DIAGNOSIS TABLE

Trouble symptom

Probable cause

All hydraulic pressures are high

Incorrect transmission control cable adjustment

Malfunction of the regulator valve

All hydraulic pressures are low

Incorrect transmission control cable adjustment

Malfunction of the oil pump

Clogged oail filter

Clogged oil cooler

Malfunction of the regulator valve

Malfunction of the relief valve

Incorrect valve body installation

Hydraulic pressure is abnormal in
"R" range only

Malfunction of the regulator valve

Clogged orifice

Incorrect valve body installation

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

Malfunction of the regulator valve

Clogged orifice

Incorrect valve body installation

Malfunction of the overdrive solenoid valve

Malfunction of the overdrive pressure control valve

Malfunction of the regulator valve

Malfunction of the switch valve

Clogged orifice

Incorrect valve body installation

Only underdrive hydraulic pressure
is abnormal

Malfunction of the oil seal K

Malfunction of the oil seal L

Malfunction of the oil seal M

Malfunction of the underdrive solenoid valve

Malfunction of the underdrive pressure control valve

Malfunction of check ball

Clogged orifice

Incorrect valve body installation

Only reverse clutch hydraulic pressure
is abnormal

Malfunction of the oil seal A

Malfunction of the oil seal B

Malfunction of the oil seal C

Clogged orifice

Incorrect valve body installation
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Trouble symptom

Probable cause

Only overdrive hydraulic pressure
is abnormal

Malfunction of the oil seal D

Malfunction of the oil seal E

Malfunction of the oil seal F

Malfunction of the overdrive solenoid valve

Malfunction of the overdrive pressure control valve

Malfunction check ball

Clogged orifice

Incorrect valve body installation

Only low and reverse hydraulic
pressure is abnormal

Malfunction of the oil seal |

Malfunction of the oil seal J

Malfunction of the low and reverse solenoid valve

Malfunction of the low and reverse pressure control valve

Malfunction of the switch valve

Malfunction of the fail safe valve A

Malfunction of check ball

Clogged orifice

Incorrect valve body installation

Only second hydraulic pressure is abnormal

Malfunction of the oil seal G

Malfunction of the oil seal H

Malfunction of the oil seal O

Malfunction of the second solenoid valve

Malfunction of the second pressure control valve

Malfunction of the fail safe valve B

Clogged orifice

Incorrect valve body installation

Only reverse clutch hydraulic pressure
is abnormal

Malfunction of the oil cooler

Malfunction of the oil seal N

Malfunction of the damper clutch control solenoid valve

Malfunction of the damper clutch control valve

Malfunction of the torque converter pressure control valve

Clogged orifice

Pressure applied to non operating element

Incorrect valve body installation

Incorrect transmission control cable adjustment

Malfunction of the manual valve

Malfunction of check ball

Incorrect valve body installation
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AUTOMATIC TRANSAXLE (F4A42)

SERVICE ADJUSTMENT
PROCEDU RE EB1DBABO

AUTOMATIC TRANSAXLE FLUID

INSPECTION

1.

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

Place the vehicle on a level surface.

Move the selector lever through all gear position. This
will fill the torque converter and the hudraulic system
with fluid and move the selector lever to the "N" (Neu-
tral) or 7 P” (Park) 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.

[LJ| NOTE

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

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

Auto transaxle fluid:

DIAMOND ATF SP-lll, SK ATF SP-III
Quantity : 7.8¢ (8.2 US qt, 6.9 Imp.qt)

[LI| NOTE

Low fluid level can cause a variety of a abnormal con-
ditions because it allows the pump to take in air along
with fluid. Air trapped in the hydraulic system forms
bubbles, which are compressable. Therefore, pres-
sures will be erratic, causing delayed shifting ,slipping
clutches and brakes, etc. Improper filling can also
raise fluid level too high. When the transaxle has too
much fluid, gears churn up foam and acuse 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.

6. Insert the oil level gauge securely.

KKQE101C

(L] NOTE

When new, automatic transmission fluid should be
red. The red dye is added so the assembly plant can
identify it as transmission fluid and distinguish it from
engine oil or antifreeze. The red dye, 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, replace it using the following procedure.

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

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

Running conditions : "N" range with engine idling.

/% 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.

3.  Romove the drain plug from the bottom of the trans-
mission case to drain the fluid.
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4,

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

TORQUE :
40 ~ 50Nm (400 ~ 500 kgf.cm, 29 ~ 36 Ibf.ft)

5.

10.

11.

12.

Pour the new fluid in through the oil filler tube.

o
‘i CAUTION

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

Repeat the procedure in step (2).

[LJ|NoTE

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

Pour the new fluid in through the oil filler tube.

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

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

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

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

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

LKIFOO1A

KKQE101C

TRANSAXLE RANGE SWITCH (INHIBITOR SWITCH)

REPLACEMENT

1.

Pull up the parking brake.

Position the shift lever in 'N’ range.
Remove the air cleaner assembly.
Remove the battery.

Remove the battery tray(A).

Remove the inhibiter switch connector.
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AUTOMATIC TRANSAXLE (F4A42)

7.

Remove the shift cable mounting nut(A).

10.

11.

LKIF005B

Remove the inhibiter switch loosening the mounting
bolts.

Refering to 'INSPECTION’, check for continuity. If
there is an error, replace the inhibiter switch.

LKIFO05C

After tightening the shift cable mounting nut, connect
the inhibiter switch.

Install the battery, battery tray and the air cleaner as-
sembly.

INSPECTION

1.

Check for the starter motor when the ignition switch
is at 'START’ position and the shift lever at 'P’ or 'N’
range.

Check for the rear lamp when the ignition switch if it
does not work properly.

Check for the inhibiter switch if it does not work prop-
erly.

If the inhibiter switch is not fixed in a proper position,
reassemble it in the right position.

Re-check 1 and 2 procedures.
Using a scan tool, confirm the DTCs.

Disconnect the battery (-) terminal and the inhibiter
switch.

Check for continuity between terminals at the switch
connector.

Terminal Number
Range

1 2 3 4 5 6 7 8 9 |10
P O OO0
R OO
] O O[O0
o |O O

ELQE224A

LKIFOO5D

If there are not continuity between the terminals in
the table above for each switch position, replace the
inhibiter switch.
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ADJUSTMENT

1. Setthe select lever to the "N" position.

2. Loosen the control cable to manual control lever cou-
pling nut to free the cable and lever.

3. Set the manual control lever to the neutral position.

Transaxle
control cable

Manual control lever i
Adjusting nut

LKIFOO5E

Loosen the transaxle range switch body mounting
bolts and then turn the transaxle range switch body
so the hole in the end of the manual control lever and
the hole (cross section A-A in the figure) in the flange
of the transaxle range switch body flange are aligned.

Tighten the transaxle range switch body mounting
bolts to the specified torque. Make sure at this time
that the position of the switch body did not move.

TORQUE :
10 12Nm (100~120kgf.cm, 7~8lbf.ft)

10~12 Nm
(100~120 kgf.cm,
7~8 Ibf.ft)

oooooo

Mounting bolts

Manual control
lever

A
A
Hole in end
Manual control
lever
Hole in g
flange
d Transaxle range
switch body
Section A-A

LKIFOO5F

6. Gently pull the transmission control cable in the direc-
tion of the arrow, and then tighten the adjusting nut.

7. Check that the select lever is in the "N" position.
OIL TEMPERATURE SENSOR
REPLACEMENT

1. Remove the automatic transaxle assembly.

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

3. Disconnect the oil temperature sensor connector.

4. Remove the oil temperature sensor(B), loosening the
mounting bolt(A).

LKIFO05G

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

1. Remove the oil temperature sensor(A).

LKIFOO5H

2. Measure the resistance between the terminal 1 and 2
of the sensor connector.

Temp.[°C(°F)]

0(32)
100(212)

Resistance(KQ)

18.6
0.63

Il

\\‘
0

§

LKIFO0O05I

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

INPUT SHAFT SPEED SENSOR
REPLACEMENT

1. Remove the battery and air cleaner (see "Transaxle
range switch replacement”).

2. Remove the transaxle range switch connector.

3. Remove the control cable to transaxle range switch
mounting nut.

4. Remove the clip(A) of the control cable(B).

10.

11.

12.

13.

LKIF005J
Remove the control cable mounting bracket.
Remove the input shaft speed sensor(A).

1) Disconnect the input shaft speed sensor connec-
tor.

2) Remove the bolt(B).

LKIFOO5K
3) Inspect the input shaft speed sensor bore.

Apply a light coat of automatic transaxle fluid to the
O-ring seal before installation.

Install the input shaft speed sensor.

Install the control cable mounting bracket.
Connect the input shaft speed sensor connector.
Install the holder of the control cable.

Adjust the control cable to transaxle range switch and
tighten the transaxle manual lever to the control cable
mounting nut. (see "Automatic transaxle shift control
installation")

Installation is the reverse of removal.
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OUTPUT SHAFT SPEED SENSOR VEHICLE SPEED SENSOR

REPLACEMENT REPLACEMENT

1. Remove the battery and air cleaner. (see "Transaxle 1. Lift up the vehicle.

range switch replacement")
2. Remove the vehicle speed sensor(A).
2. Remove the output shaft speed sensor(A).

LKIFOO5M

LKIFOO5L
1) Disconnect the vehicle speed sensor connec-

1) Disconnect the output shaft speed sensor con- tor(B).

nector(B).
2) Remove the bolt (10 mm(0.4 in)).

2) Remove the bolt(C).
3) Inspect the vehicle speed sensor bore.

3) Inspect the output shaft speed sensor bore.
3. Inspectthe O-ring for nicks or cut. Install a new O-ring

3. Apply a light coat of automatic transaxle fluid to the as necessary.
O-ring seal before installation.
4. Apply a light coat of automatic transaxle fluid to the
4. |Installation is the reverse of removal. O-ring seal before installation.
5. Install the vehicle speed sensor.
6. Connect the vehicle speed sensor connector.

7. Installation is the reverse of removal.
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IDTC P0560 SYSTEM VOLTAGE |

COMPONENT LOCATION 7252025

KKQE001D

GENERAL DESCRIPTION  esrorsa0

TCM(PCM) saves "LEARNING VALUE" and keeps it at certain value. Through this process, the "LEARNING VALUE" is
protected from being erased at disconnecting Battery cable and maintaining related components.

DTC DESCRIPTION  eseeera0

The TCM(PCM) is detected an unexpected communication error with "EEPROM", the TCM(PCM) sets this code.

DTC DETECTING CONDITION  essirecc

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy » Check Voltage range * Faulty TCM(PCM)
» Fault in harness

* Ne is normal
Enable Conditions * Ne = 400rpm
* Vb(Backup-line) = 9V

Threshold value « Backup-line = 7 Volt
Diagnostic Time * 10 Sec
Fail Safe
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POWER SUPPLY CIRCUIT INSPECTION  eperrees
1. Ignition "ON"  Engine "OFF".
2. Disonnect the "C89-2/C141-2" of TCM(PCM) connector.

3. Measure the voltage between terminal "8" of the "C89-2/C141-2" of TCM(PCM) harness connector and chassis
ground.

Specification : Approx. B+

C89-2(2.7GSL)
C141-2(2.0DSL)

©
*
*
*
*
*
N
P

d *
N
@
*
*

O *
*

4. Is voltage within specifications?

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. And Go to Component Inspection procedure.

Check the Fuse 37-10A is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

LKIF100A
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COMPONENT INSPECTION  espssror

1. Connect scantool to data link connector.
2. Ignition "ON" & Engine "OFF".
3.  Monitor the "DTC".

4. Is DTC Re-displayed?

YES

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

Go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eeorerse

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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DTC P0605 INTERNAL CONTROL MODULE READ ONLY MEMORY(ROM)
ERROR

COMPONENT LOCATION  ecrerano

Refer to DTC P0560.

GENERAL DESCRIPTION  ess2s28c

Refer to DTC P0560.

DTC DETECTING CONDITION  esseacse

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible Cause
DTC Strategy + Check COMMUNICATION « Faulty TCM(PCM)
Enable Conditions ¢ COMMUNICATION ERROR WITH "EEPROM"
Threshold Value » Communication fail

Diagnostic Time

Fail safe
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COMPONENT INSPECTION  epsieoas

1.

Ignition "ON" & Engine "OFF".

Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
Using a scantool, Clear DTC.

Using a "SCAN TOOL", Operate "LEARNING " Reset.

Perform the "LEARNING"

IG OFF « IG ON (Repeat 2~3times),and then Monitor the "DTC"

Is DTC Re-displayed ?

YES

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

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.And Go to Component Inspection procedure.

METHOD OF LEARNING RESET
IT IS NECESSARY TO LEARNING RESET, AFTER REPLACED TRANSMISSION
1. ERASING CONDITION
1) SELECT LEVER POSITION IS "P" OR "N"
2) VEHICLE SPEED  Okm/h
3) IGNITION "ON", ENGINE "OFF"

2. USING A SCAN TOOL, OPERATE "LEARNING" RESET

3. IG"ON" « IG "OFF"(2~3 TIMES), AFTER ERASE

VERIFICATION OF VEHICLE REPAIR eicizrs

Refer to DTC P0560.
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AUTOMATIC TRANSAXLE SYSTEM AT -75
IDTC P0703 BRAKE S/W MALFUNCTION

COMPONENT LOCATION  eia1pses

EKKE148A

GENERAL DESCRIPTION  esrogers
The HIVEC Automatic Transmission’s function, of intelligence control, is based on the Fuzzy Control System. The Fuzzy
Control System determines optimal gear positions as related to driver’'s intention and current driving conditions. The

Brake Switch provides important information by deciding whether the vehicle is decelerating by the depression of the
brake pedal, or if the speed is decreasing because the vehicle is running on the uphill.

DTC DESCRIPTION  eapacere

The TCM(PCM) sets this code if a Brake Switch signal is input continuously, for an extended period of time, when the
vehicle is supposed to be running (moving).
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AT -76 AUTOMATIC TRANSAXLE (F4A42)

DTC DETECTING CONDITION  esso08er

[2.7 GSL]/ [2.0 DSL]

ltem Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check signal for B+ Short

Short to battery in circuit
Faulty Brake SWITCH
Adjustment

Faulty Brake SWITCH

* No(Output Speed Sensor)= 240rpm

Enable Conditions .
» Brake Switch "ON"

Threshold value « +B Short * Faulty TCM(PCM)
Diagnostic Time e More than 5 min
Fail Safe * Intelligent-Shift is inhibited
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy  check for Short to Battery » Short to battery in circuit
N * No(Output Speed Sensor) ’ i%ﬁgﬁgte SWITCH
Case 1 Enable Conditions ) ;aiiOg\)NmCh on « Faulty Brake SWITCH
e Faulty PCM

Threshold value » Short to Battery

Diagnostic Time * More than 5 min.
DTC Strategy » check for Voltage range

Case 2 Enable Conditions + 2,24V < Input voltage < 2.76 V
Threshold value * Open
Diagnostic Time * More than 5 min.
Fail safe « Intelligent-Shift is inhibited
SPECIFICATION  es2sorre
BRAKE DATA VALUE

Operation ON

Non-operation OFF
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AUTOMATIC TRANSAXLE SYSTEM AT -77
SCHEMATIC DIAGRAM  epeaeses
[Circuit Diagram]
| HOT WITH ENGINE CONTROL RELAY ON| |HOT AT ALL TIMES
C87(2.7 GSL)
4 - | c1382.0DsL)
C37(2.0 GSL)
@: Open with brake
pedal depressed | T Ne-ommoooooo-- _®_ - STOP LAMP
(®): Closed with brake o T/ SWITCH
pedal depressed
C87(2.7 GSL)
3 1| C138(2.0 DSL)
9 | c89-3(2.7)/
54 591C113-1(2.0DSL) 19 A C141-3(DSL)
ECM TCM(PCM)
[Harness Connector]
[Connetion Information]
H Terminal Connection Function
[ 71615 J C138/C37 No.1 C113-1 No.59 ECM
2 1 ; ;
sl7l16 C89-3/C141 3No.9/19 TCM(PCM)
4 3 C138/C37 No.2 Hot at all times
C138/C37 No.4 Hot with engine control relay ON
C138(2.7GSL/2.0DSL) C89-3(2.7GSL) C138/C37 No.3 C113-1 No.54 ECM
C37(2.0GSL) C141-3(2.0DSL)
] 40| 39 | 38
[a7 [as] P
j 35| B | 33
C113-1 C18-2(2.0GSL)
LKIF110A
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AT -78

AUTOMATIC TRANSAXLE (F4A42)

WAVEFORM INSPECTION  erczssro

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

BRAKE PEDAL ON : HIGH

BRAKE PEDAL OFF : LOW

MONITOR SCANTOOL DATA  esezsac

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

2. Ignition "ON" & Engine "OFF".

3. Monitor the "BRAKE LAMP SWITCH" parameter on the scantool.

4. Depress and release Foot Brake.

LKIF110D

1.2 CURRBENT DaATaA ai1-16 1.2 CURRENT DATrA B81-16
F F
315, BRAKE LAMP SWITCH OFF u 15, BRAKE LAMF SWITCH ON u
16.A-T CONTROL RELAY 16. AT CONTROL RELAY
81.ENGINE RPH #1. ENGINE BPH
BZ.VEHICLE SPEED SNSR A2.VEHICLE SPEED SNSR
A3.THROTTLE P.S5ENSOR A3. THROTTLE F.SENSOR
84. INFUT SPEED SENSOR #4. INPFUT SPEED SENSOR
A5.0-PUT SPEED SENSOR A5. 0-PUT SPEED SENSOR
86. DCCSV DUTY 86. DCCSY DUTY
T ¥

[F1% | |PART | [FULL| [HELP| [GRPH| [RCRD|

FIG.1)

FIG1) Release foot brake status.
FIG2) Depress foot brake status.

[F1% | [PaRT| |FULL| |HELP| |GRPH| [RCRD|

FIG.2)
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AUTOMATIC TRANSAXLE SYSTEM AT -79

5. Does "STOP LAMP SWITCH" follow the reference data?
N=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, corro-

sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "W/Harness Inspection” procedure.

TERMINAL & CONNECTOR INSPECTION  esscries

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 vehicle Repair" procedure.

Go to "Signal circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  E22a2224
1. Ignition "ON" "OFF".
2. Disconnect "BRAKE LAMP SWITCH" connector.

3. Measure voltage between teminal "1" of the sensor harness connector and chassis ground.

Specification : 0V

ATM
SOLENOID
VALVE

/ \ C87(2.7 GSL) 1.Stop lamp signal
C138(2.0 DSL) to TCM
C37(2.0 GSL) 2 Battery
2
4

w |-

LKIF110B
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AT -80 AUTOMATIC TRANSAXLE (F4A42)

4. Is voltage within specifications?
YES

Go to "Component Inspection” procedure.

Check for Short to power circuitin harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

COMPONENT INSPECTION  eszo0s:e

1. Check "STOP LAMP SWITCH".
1) Ignition "OFF".
2) Disconnect "STOP LAMP SWITCH" connector and Remove "STOP LAMP SWITCH".

3) Measure resistance between terminal "1" and "2" of the STOP LAMP SWITCH when plunger of the STOP LAMP
SWITCH is pushed in.

Specification : Infinite

ATM
SOLENOID
/ N VALVE
C87(2.7 GSL) 1.Stop lamp signal
C138(2.0 DSL) to TCM
C37(2.0 GSL) 2 Battery
2 1
4 3
LKIF110C
Switch
i Plunger
Plunger Switch g

Threaded end
Threaded end

b — I

Connector

Connector

FIG.1) FIG.2)

FIG.1) Brake pedal is released-Q
FIG.2) Brake pedal is depressed-0%2

ELQEOQ04A
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AUTOMATIC TRANSAXLE SYSTEM AT -81

4) Is resistance within specifications?
=S

Go to "Adjust STOP LAMP SWITCH" as below.

Replace "STOP LAMP SWITCH" as necessary and Go to "Verification Vehicle Repair" procedure.
2. Adjust "STOP LAMP SWITCH" Clearance.
1) Ignition "OFF".
2) Reinstall "STOP LAMP SWITCH".

3) Adjust "STOP LAMP SWITCH" Clearance as below.

Specification : 0.9mm(0.04In)

FIG 1)method of adjust : Screw in the "STOP LAMP SWITCH" until
its plunger is fully de-pressed(threaded end (A) touching the pad (B)
on the pedal arm). Then back off the switch 3/4 turn to make 0.9mm(0.04In)
of clearance between the threaded end and pad Tighten the locknut firmly.
Connect the "STOP LAMP SWITCH" connector. Make sure that the stop lamp
goes off when the pedal is released.

FIG.1)

ELQE005A
4) After Adjusting, Has problem been solved?
YES
Go to "Verification Vehicle Repair" procedure.

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

VERIFICATION OF VEHICLE REPAIR esascace

Refer to DTC P0560.

https://autolibrary.ir



https://autolibrary.ir

AT -82 AUTOMATIC TRANSAXLE (F4A42)
IDTC P0707 TRANSAXLE RANGE SENSOR - LOW |

COMPONENT LOCATION  epasras

EKKE108A

GENERAL DESCRIPTION  eeserrac
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  epsossca

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

AT -83

DTC DETECTING CONDITION  erpasia

[2.7 GSL]/ [2.0 DSL]

* Recognition as previous signal
- When P-D or R-D or D-R SHIFT is
detected, it is regarded as N-D or N-R
Fail Safe though "N" 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)

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check for No signal Open or short in circuit
" . Faulty TRANSAXLE RANGE
Enable Conditions Continuous SWITCH
Threshold value * No signal detected Faulty TCM(PCM)
Diagnostic Time » More than 30sec

[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check for No signal Open or short in circuit
bl giti . Faulty TRANSAXLE RANGE
Enable Conditions * Ne = 400rpm and TPS = 10% SWITCH
Threshold value + No signal detected Faulty TCM(PCM)
Diagnostic Time « More than 30sec

« Recognition as previous signal
- When P-D or R-D or D-R SHIFT is
detected, it is regarded as N-D or N-R
Fail Safe though "N" 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)

SPECIFICATION  esao0acr

Inspection condition

Reference value

Shift lever : P P.N
) Shift lever : R R
* |G KEY : ON or Engine stall -
Shift lever : N PN
Shift lever : D D
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AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM

EAFAB3C2

[Circuit Diagram]

17 | c89-3(2.7 GsLyic141-3(2.0 DSL)
29]C18-2(2.0 GSL)

See starting
system
e
C70(2.7 GSL) C55(2.7 GSL)
C124(2.0 DSL) C103(2.0 DSL)
7} 10 8 LAC21(2.0 GSL) 2 1C02(2.0 GSL)
Transaxle 1
range switch
i SELECT uP DOWN
switch Normal $Manua switch shift shift
~& 7 jT : T
N2 N2
6 5 7] €55(2.7 GSL)
3 4| c70(2.7 GsL) C103(2.0 DSL)
C124(2.0 DSL) C02(2.0 GSL)
C21(2.0 GSL)
v
Refer to
warning lamp
& Gauge

16 5 6 7 18 8
14 22 6 21 13 5
Rinput Pinput Ninput Select SW UP shift DOWN shift D input

[Harness Connector]

C70(2.7 GSL)
C124(2.0 DSL)
C21(2.0 GSL)

nEIR
43 2
9/8|7|6|5

]

C55(2.7 GSL)
C103(2.0 DSL)
C02(2.0 GSL)

[Connetion Information]

7165

18|17|16

C89-3(2.7 GSL)
C141-3(2.0 DSL)

—

([40] 30 ] 38 [
T 26]

+|29]28] -
24] « |22]21]20f10]18] «

26] «

- [

of lafasl ]
Tl T T

—

Shift Lever i
Terminal P R | N Connection

1 TCM(C89-3/C141-3 No.17)
TCM(C18-2 No.29)

3 0 TCM(C89-3/C141-3 No.5)
TCM(C18-2 No.22)

4 o TCM(C89-3/C141-3 No.6)
TCM(C18-2 No.6)

7 o TCM(C89-3/C141-3 No.16)
TCM(C18-2 No.14)

8 (e} O Ignition switch(IG 1)

9 o ¢} Starting motor

10 e} O Ignition switch(start)

C18-2(2.0 GSL)
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AUTOMATIC TRANSAXLE SYSTEM AT -85

MONITOR SCANTOOL DATA  eciews:

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 other range.

1.Z CUERENT DAT#H
HTHEANSAKLE RANGE 5W

| % i F
.

pi=—" N /N p
PN R D R

HOT FIHED

[Fix | [2e-3] [20+ 3]

ELQEOOGA

5. Does "TRANSAXLE RANGE SWITCH" 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, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "TERMINAL CONNECTOR INSPECTION" procedure.

TERMINAL & CONNECTOR INSPECTION  erseonss

Refer to DTC P0703.

POWER SUPPLY CIRCUIT INSPECTION  esssssa0

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

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

Specification : approx. B+
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AT -86 AUTOMATIC TRANSAXLE (F4A42)
ATM
SOLENOID
VALVE
. D Range
Cizizopsl) 3P Range
C21(2.0 GSL) . N Range

. Power supply IG1
. Starting circuit

1
3
4
7. R Range
8
9
10. Starting circuit

LKIF120B
4) s voltage within specifications?

=S

Go to "Signal circuit inspection" procedure.

Check that Fuse 24-10A is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  erciecen
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 : Shown below

[2.7 GSL]

Pin No of "TRANSAXLE RANGE

SWITCH" C70 Nol C70 No3 C70 No4 C70 No7
Pin No of "TCM(PCM)" harness C89-3 No17 C89-3 No5 C89-3 No6 C89-3 Nol16
Specification 0Q 0Q 0Q 0Q

[2.0 GSL]

Pin No of "TRANSAXLE RANGE

SWITCH" C21 Nol C21 No3 C21 No4 C21 No7
Pin No of "TCM(PCM)" harness C18-2 No29 C18-2 No22 C18-2 No6 C18-2 No14
Specification 0Q 0Q 0Q 0Q
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AUTOMATIC TRANSAXLE SYSTEM AT -87
[2.0 DSL]
Pin No of "TRANSAXLE RANGE
SWITCH" C124 Nol C124 No3 C124 No4 C124 No7
Pin No of "TCM(PCM)" harness C141-3 Nol7 C141-3 No5 C141-3 No6 C141-3 Nol6
Specification 0Q 0Q 0Q 0Q

ATM
SOLENOID
VALVE

C70(2.7 GSL)
C124(2.0 DSL)

1. D Range
3. P Range
4. N Range
7. R Range
8
9
1

. Power supply IG1
. Starting circuit
0. Starting circuit

C89-3(2.7 GSL)
C141-3(2.0 DSL)

C21(2.0 GSL)

1. D Range
3. P Range
4. N Range
7. R Range
8
9
1

. Power supply 1G1
. Starting circuit
0. Starting circuit

C18-2(2.0 GSL)

MNltT= 22. P Range
1 ™ 6. N Range
14. R Range
O 40| 39 | 38 [s2a1]z0]2q 28] 27] 2[5 29. D Range

23|22/ 21)20]|19]18|17
15(14(13[12[11{10[ 9

O
\] L —

4. Is resistance within specifications?

YES

Go to "Component inspection" procedure.
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AT -88 AUTOMATIC TRANSAXLE (F4A42)

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

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

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

Specification : approx. 0 Q

ATM
[~ SOLENOID
VALVE DR
TY2Y3YZY5Y . D Range
7Y'8 9@% C70(2.7 GSL) . P Range
C124(2.0 DSL) . N Range

1
3
C21(2.0 GSL) 4
Component side 7. R Range
8. Power supply IG1
9. Starting circuit
10. Starting circuit

LKIF120E

Terminal Number
Range 1 /2|3 |4 |5|6|7|8]|9]10
P O 0|00
R On®
N O O1010O
o |O O

[ RANGE SWITCH continuity check table ]
ELQEO11A

4. Is resistance within specifications?

YES

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

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

VERIFICATION OF VEHICLE REPAIR  ecrossss

Refer to DTC P0560.
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AUTOMATIC TRANSAXLE SYSTEM
IDTC P0708 TRANSAXLE RANGE SENSOR - HIGH

AT -89

COMPONENT LOCATION

E3BAD475

Refer to DTC P0707.

GENERAL DESCRIPTION

E50F3FDF

Refer to DTC P0707.

DTC DESCRIPTION

EFO5F2CD

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

DTC DETECTING CONDITION

E8DF5367

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check for multiple signals

Enable Conditions

Continuous

Threshold value

Multiple signal

Diagnostic Time

More than 30sec

Recognition as previous signal

When signal is input "D" and "N" at
the same time, TCM(PCM) regards

Open or short in TRANSAXLE

RANGE SWITCH

Faulty TRANSAXLE RANGE

SWITCH
Faulty TCM(PCM)

Fail Safe it as "N" RANGE.
- After TCM(PCM) Reset, if the TCM(PCM)
detects multiple signals or no signal, then
it holds the 3rd gear position.
[2.0 DGSL]
Item Detecting Condition & Fail Safe Possible cause

DTC Strategy e Check for multiple signals e Open or short in TRANSAXLE
RANGE SWITCH

Enable Conditions + Always  Faulty TRANSAXLE RANGE
Threshold value « Multiple signal SWITCH
Diagnostic Time « More than 30sec * Faulty TCM(PCM)

* Recognition as previous signal
- When signal is input "D" and "N" at
the same time, TCM(PCM) regards
it as "N" RANGE.
- After TCM(PCM) Reset, If the if the
TCM(PCM) detects multiple signal or no
signal, then it holds the 3rd gear position.

Fail Safe

SPECIFICATION

E5BC3828

Refer to DTC P0707.
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AT -90 AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM  ecsaseeo

Refer to DTC P0707.

MONITOR SCANTOOL DATA  esseinso

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

2. Ignition "ON"  Engine "OFF".

3. Monitor the "TRANSAXLE RANGE SWITCH" parameter on the scantool.

4. Move selector lever from "P" range to "L" range.

1.2 CUERENT DAT#A
KTEANSAKLE RANGE SW

L
.,

' p=—" N} /N™ P
PN R D R

- ]
n

HOT FIHED

[F1x | [Zc-3] [2c+ )

ELQEOO6A
5. Does "TRANSAXLE RANGE SWITCH?" follow the referance data?

YES
Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-

sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "TERMINAL CONNECTOR INSPECTION" procedure.

TERMINAL & CONNECTOR INSPECTION  essi466a

Refer to DTC P0707.
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AUTOMATIC TRANSAXLE SYSTEM AT -91

POWER SUPPLY CIRCUIT INSPECTION  ecssees

1. Disconnect "TRANSAXLE RANGE SWITCH" connector.
2. Ignition "ON" "OFF".

3. Measure voltage between each terminal(C70/C124/C21) of the sensor harness connector and chassis ground.

Specification : Shown below

TERMINAL
- C70(2.7GSL)
- C124(2.0DSL) ! 3 4 ! 8 9 10
- C21(2.0GSL)
SPECIFICATION ov 12V(PULL UP) | 12V(PULL UP) ov ov ov ov
ATM
SOLENOID
VALVE
C70(2.7 GSL) - D Range
C124(2.0 DSL) . P Range
C21(2.0 GSL) . N Range
. R Range

. Power supply IG1
. Starting circuit
0. Starting circuit

P OoOO~NDdWE

LKIF130A

4. Is voltage within specifications?

=S

Go to "Signal circuit inspection" procedure.

Check for Short in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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AT -92 AUTOMATIC TRANSAXLE (F4A42)

SIGNAL CIRCUIT INSPECTION  esepaic
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

ATM
SOLENOID

VALVE
. P Range
SY2 XD L\ cro.7 GsL . N Range

1. D Range
3
4
€ C124(2.0 DSL)
\8:(73 C21(2.0 GSL) ;- R Range
9
1

. Power supply IG1
. Starting circuit
0. Starting circuit

LKIF130B

4. Is resistance within specifications?

YES

Go to "Component inspection” procedure.

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

COMPONENT INSPECTION  escsoacc

Refer to DTC P0707.

VERIFICATION OF VEHICLE REPAIR  escaocc

Refer to DTC P0707.
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AUTOMATIC TRANSAXLE SYSTEM AT -93
IDTC P0711 TRANSAXLE FLUID TEMPERATURE SENSOR RATIONALITY |

COMPONENT LOCATION  epesosss

ELQEO43A

GENERAL DESCRIPTION  errrcsse
The automatic TRANSAXLE fluid(ATF) temperature sensor is installed in the Valve Body. This sensor uses a thermistor

whose resistance changes according to the temperature changes. The TCM(PCM) supplies a 5V reference voltage to
the sensor, and the output voltage.

DTC DESCRIPTION  eeorisra

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(PCM) regards the ATF temperature as fixed
at a value of 80°C(176°F).
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AT -94 AUTOMATIC TRANSAXLE (F4A42)

DTC DETECTING CONDITION  eosaszec

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy » Check for ground short » Sensor signal circuit is

o o N short to ground
Enable Conditions 1) * -4°F < OIL TEMP = 248 °F, In condition « Faulty sensor

JUMP that Oill TEMP is changed over 10 « Faulty TCM(PCM)
degrees during 10 sec

Enable Conditions 2) » OIL TEMP = 86°F and In case of OIL TEMP is
STUCK ON HIGH TEMP higher 15 degrees than WATER TEMP

e OIL TEMP = 86 °F

* Ne = 1000rpm

Enable Conditions 3) « Maintenance time : 10minutes
STUCK ON LOW TEMP
In condition that OIL TEMP is changed
less than 5 degrees

Threshold value

Diagnostic Time

e Learning control and Intelligent shift
Fail Safe are inhibited
 Fluid temperature is regarded as 80°C(176°F)
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AUTOMATIC TRANSAXLE SYSTEM AT -95
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check rationality » Sensor signal circuit is short

e Ne=1000rpm and No= 1000rpm for
5min cumulative and Engine coolant
temperature has changed by more

Case 1l than 40°C since start up and other

OTS related error is not detected.

In condition that Oil TEMP is not

changed more than 2°C

» OTS output at IG-OFF=50 and
the engine coolant temperature at
IG-OFF=73.5°C and the engine

Case 2 coolant temperature have decreased

over34°C from IG-OFF of the previous

driving. In condition that OTS TEMP
is not changed morethan 2°C

Enable Conditions

* No = 1000rpm, Ne = 1000rpm for
5min cumulative and the engine coolant

Case 3 R o
temperature= 73.5°C. In condition
that OTS output < -23.5°C

Threshold value . -
Diagnostic Time . -

» Learning control and Intelligent
shift are inhibited
* Fluid temperature is regarded as 80°C

Fail Safe

to ground
 Faulty sensor
+ Faulty TCM(PCM)

SPECIFICATION  erpsosss

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
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AT -96 AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM  eccssrag

[Circuit Diagram]

[Connection Information]

Oil Temp. Sensor ATM Terminal Connection Function

— WS sacac'd C89-1/C141-1 No.14 _
valve 1 Sensor signal
C18-2(2.0 GSL) No.26

C89-1/C141-1 No.13
2 Sensor ground
C18-2(2.0 GSL) No.18

1 > C56(2.7 GSL)
C105(2.0 DSL)
C89-1(2.7 GSL) C03(2.0 GSL)
C141-1(2.0 DSL) |14 13
C18-2(2.0 GSL) )26 18
GND-Sensor
TCM(PCM)

[Harness Connector]

VoV g v - |22[21120f10]18]
;4;1; ALAL A —+
72\ AV

14]13] «| | | +
el

—T

I\ ZIN

C56(2.7 GSL) C89-1(2.7 GSL) C18-2(2.0 GSL)
C105(2.0 DSL) C141-1(2.0 DSL)
C03(2.0 GSL)

LKIF140A
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AUTOMATIC TRANSAXLE SYSTEM

AT -97

MONITOR SCANTOOL DATA

EABCAFDF

1. Connect scantool to data link connector(DLC).
2. Engine "ON".
3. Monitor the "TRANSAXLE FLUID TEMPERATURE SENSOR" parameter on the scantool.
Specification : Increasing Gradually
14.GEAH POSITION
15.SELECT LEVER POSI.
16, AT TWITCH
17. IDLE SWITCH .
18. DBAHE SWITCH
19. RPORTS MODE SELECT
28.5POHTE MODE UP 5W
T
[FI¥ ||PaRT| | FULL| |HELE| |GRPH| | RCRD |
FIG.1)
1.2 CUEEEHT DdT#A 1324 1.2 CUBREENT DAThA 1324
i i
L8 13. 011 TERPERATLIRE L8 13.01L TEAFERATLRE
14, GEAH POSITION 14, GEAH POSITIOM
15. & 15.
1G. A signal circuit open = 6. signal circuit short to ground =
17. 1 17.1
18. Mmoo 1\.
19. BPORTE HODE SELECT 19, SPORTS HODE SELECT
28, SPOHTE MODE UP SW 28.5POHTSE HMODE UP 5W
T T
[FI¥ | |[PaRT| | FULL|  HELF| |GRPH| | RCHD] [FIX ||[PaRT| | FULL|  HELF| |GRFH| | RCHD|
FIG.2) FIG.3)
FIG.1) Normal

4,

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

YES

Does "TRANSAXLE FLUID TEMPERATURE SENSOR " follow the reference data?

ELQEO013A

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, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.

Go to "W/Harness Inspection" procedure.
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AT -98 AUTOMATIC TRANSAXLE (F4A42)

TERMINAL & CONNECTOR INSPECTION  ezrsrace

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 vehicle Repair" procedure.

Go to "Component inspection" procedure.

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

3) Measure the resistance between terminals "1" and "2" of the "TRANSMISSION FLUID TEMPERATURE SEN-
SOR".

Specification : Refer to " Reference data"

[REFERENCE DATA]

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

ATM
SOLENOID
VALVE

C56(2.7 GSL)
C105(2.0 DSL)
C03(2.0 GSL)

@

1. TRANSMISSION FLUID
TEMPERATURE SENSOR
2.Sensor ground

LKIF140B
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AUTOMATIC TRANSAXLE SYSTEM AT -99

4) Is resistance within specifications?
YES

Go to "CHECK TCM(PCM) " as below.

Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to "Verification Vehicle Re-
pair" procedure.

2. CHECK TCM(PCM)
1) Ignition "ON"  Engine "OFF".

2) Connect "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Install scantool and select a SIMU-SCAN.

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

1.7 SIMU-SCAN 1.7 SIMU-SCAN
1Z.RED SV DUTY .8 % 12.RED SV DUTY .8 %
13.0IL TEMPERATURE 215 °F 13.0IL TEMPERATURE 154 °F
14.GEAR POSITION N, P, R 14.GEAR POSITION N, P, R
15.SELECT LEVER POSI. P, N 15.SELECT LEVER POSI. P, N

SIMULATION OF VOLTAGE SIMULATION OF VOLTAGE
¢ CH B ONLY ) ¢ CH B ONLY )
[METR| [S1ML| [ + || = |[FIx | [METR| [SIML| [ + || — ||F1y |
FIG.1) FIG.2)

FIG.1) INPUT 1.02V — 215°F
FIG.2) INPUT 2.02V — 154°F

% The values are subject to change according to vehicle model

ELQEO016A

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 TCM(PCM) and check for proper operation. If the problem is corrected, replace
TCM(PCM) as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

ESC1AFDD

Refer to DTC P0707.
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AT -100 AUTOMATIC TRANSAXLE (F4A42)
IDTC P0712 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - LOW |

COMPONENT LOCATION  epsceaae

Refer to DTC P0711.

GENERAL DESCRIPTION  ecocoorr

The automatic TRANSAXLE fluid(ATF) temperature sensor is installed in the Valve Body. This sensor uses a thermistor
whose resistance changes according to the temperature changes. The TCM(PCM) 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(PCM)’s control of the Torque Converter Clutch, and is
also used for many other purposes.

DTC DESCRIPTION  esosersc

Refer to DTC P0O711.

DTC DETECTING CONDITION  es937roa

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check for ground short » Sensor signal circuit is short
Enable Conditions » Continuous to ground
» Faulty sensor
Threshold value « Voltage 0.49V * Faulty TCM(PCM)
Diagnostic Time * More than 1sec
» Learning control and Intelligent shift
Fail Safe are inhibited

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

[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check for Voltage range » Sensor signal circuit is
Enable Conditions « Always short to ground
» Faulty sensor
Threshold value « \oltage 0.05V * Faulty TCM(PCM)
Diagnostic Time * More than 1sec
Fail Safe  Learning control and Intelligent shift are inhibited
* Fluid temperature is regarded as 80°C

SPECIFICATION  e7eeizer

Refer to DTC P0O711.

SCHEMATIC DIAGRAM  eesscac

Refer to DTC P0711.
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AUTOMATIC TRANSAXLE SYSTEM AT -101

MONITOR SCANTOOL DATA  esesrano

Refer to DTC P0O711.

TERMINAL & CONNECTOR INSPECTION  eacasae

Refer to DTC P0O711.

SIGNAL CIRCUIT INSPECTION  epesses2
1. Ignition "ON" Engine "OFF".
2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3. Measure the voltage between terminal "1" of the "TRANSMISSION FLUID TEMPERATURE SENSOR" harness con-
nector and chassis ground.

Specification : Approx. 5V

ATM
SOLENOID
VALVE

C56(2.7 GSL)
C105(2.0 DSL)
C03(2.0 GSL)

1.TRANSMISSION FLUID
TEMPERATURE SENSOR
2.Sensor ground

LKIF150A

4. Is voltage within specifications?

=S

Go to "Component Inspection” procedure.

Check for short to ground in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure .
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AT -102 AUTOMATIC TRANSAXLE (F4A42)

COMPONENT INSPECTION k0200300

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

3) Measure the resistance between terminals "1" and "2" of the "TRANSMISSION FLUID TEMPERATURE SEN-

SOR".

Specification : Refer to " Reference data"

[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?

YES

Go to "CHECK TCM(PCM) " as below.

Replace "TRANSAXLE FLUID TEMPERATURE SENSOR" as necessary and Go to "Verification Vehicle Re-

pair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM

2. CHECK TCM(PCM)

1) Ignition "ON"  Engine "OFF".

2) Connect "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

3) Install scantool and select a SIMU-SCAN.

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

1.7 SIHU-SCAN 1.7 SIHU-SCAN
1Z.RED SV DUTY 8.8 % 1Z.RED SV DUTY 8.8 %
13.0IL TEMPERATURE 215 °F 13.0IL TEMPERATURE 3 T I
14.GEAR POSITION MNP, R 14.GEAR POSITION M, P, R
15.SELECT LEVER POSI. P, N 15.SELECT LEVER POSI. P, H
SIMULATION OF UOLTAGE SIHMULATION OF UOLTAGE
C CH B ONLY ) C CH B ONLY )

[METR| [S1ML| [ + || = |[FIx | [METR| [SIML| [ + || — ||F1y |

FIG.1) FIG.2)

FIG.1) INPUT 1.02V — 215°F
FIG.2) INPUT 2.02V — 154°F

% The values are subject to change according to vehicle model

ELQEO16A
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 TCM(PCM) and check for proper operation. If the problem is corrected, replace
TCM(PCM) as necessary and then go to "Verification of Vehicle Repair" procedure.

EFAF64B9

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0707.
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AT -104 AUTOMATIC TRANSAXLE (F4A42)
IDTC P0713 FLUID(OIL) TEMPERATURE SENSOR CIRCUIT - HIGH |

COMPONENT LOCATION  eessenco

Refer to DTC P0711.

GENERAL DESCRIPTION  eciicecs

Refer to DTC P0712.

DTC DESCRIPTION  epceoies

Refer to DTC P0O711.

DTC DETECTING CONDITION  eporsres

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check voltage range e Open in circuit
_ » Faulty sensor
» Engine speed  2000rpm « Faulty TCM(PCM)

* Output speed  1000rpm
» Accumulated time in above condition
: 10 min

Enable Conditions (1)

Enable Conditions (2) » Enable Conditions(1) or

e Engine speed  700rpm

e Engine Coolant Temperature 35 °C
» Accumulated time in above condition

: 60 sec
Threshold value « Voltage 4.5V
Diagnostic Time » More than 1sec
» Learning control and Intelligent shift
Fail Safe are inhibited.
» Fluid temperature is regarded as
80°C(176°F)
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy e Check for Voltage range » Sensor signal circuit is short
Enable Conditions » Always to ground
» Faulty sensor
Threshold value + \Voltage = 0.49V * Faulty TCM(PCM)
Diagnostic Time * More than 1sec
» Learning control and Intelligent shift
Fail Safe are inhibited
* Fluid temperature is regarded as 80°C(176°F)
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AUTOMATIC TRANSAXLE SYSTEM

AT -105

SPECIFICATION  eessseas

Refer to DTC P0O711.

SCHEMATIC DIAGRAM  ewpcacr

Refer to DTC P0711.

MONITOR SCANTOOL DATA  eeosaces

Refer to DTC P0O711.

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0711.

SIGNAL CIRCUIT INSPECTION  es7asreo

Refer to DTC P0712.

GROUND CIRCUIT INSPECTION  eosseiec

1. Ignition "OFF".

2. Disconnect the "TRANSAXLE FLUID TEMPERATURE SENSOR" connector.

EFF653DF

3. Measure the resistance between terminal "2" of the "TRANSMISSION FLUID TEMPERATURE SENSOR" harness

connector and chassis ground.

Specification : Approx. 0 Q

ATM
SOLENOID
VALVE

1

ﬁj C56(2.7 GSL)
C105(2.0 DSL)

C03(2.0 GSL)

Q 1. TRANSMISSION FLUID
TEMPERATURE SENSOR

2.Sensor ground

4. Is resistance within specifications?

M=)

Go to "Component inspection” procedure.

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

https://autolibrary.ir
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AT -106 AUTOMATIC TRANSAXLE (F4A42)
COMPONENT INSPECTION  ecsazsoc

Refer to DTC P0712.

VERIFICATION OF VEHICLE REPAIR  esssresa

Refer to DTC P0707.
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AUTOMATIC TRANSAXLE SYSTEM

AT -107

IDTC P0715 INPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION

ECFE026C

)

GENERAL DESCRIPTION

EE4E4FF4

BKQEOO4A

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

EC1C92B3

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

DTC DETECTING CONDITION  eeacesan

[2.7 GSL]/ [2.0 DSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Speed rationality check

Enable Conditions

Vehicle speed is over 30 Km/h(19

mph) in D,3,2,L(A/T range swhitch) and
SP(SPORTS MODE)

But do not check the DTC in below condition
- A/T oil temp sensor voltage 4.5V

- Eng revolution 2600 rpm

Threshold value

No signal

Diagnostic Time

More than 1sec

Fail Safe

Locked into 3rd or 2nd gear
Manual shifting is possibe
2nd - 3rd,3rd - 2nd)

Signal circuit is open or short
Sensor power circuit is open
Sensor ground circuit is open
Faulty INPUT SPEED SENSOR
Faulty TCM(PCM)
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AT -108 AUTOMATIC TRANSAXLE (F4A42)

SPECIFICATION  ecroiras
Input shaft  Output shaft speed sensor
e Type : Hall sensor

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

SCHEMATIC DIAGRAM  ercasaes

[Circuit Diagram]
Hot in on or start

C84(2.7 GSL) C85(2.7 GSL)
C135(2.0 DSL) C136(2.0 DSL)
2] 3 __1 .3 _..2
(S Pulse (5 Pulse
generator generator
b\ B
C89-1(2.7 GSL)
1 13 2 | c1a1120DsL)

Pulse Sensor ground Pulse
generator "A" generator "B"

(Input speed) TC M (P C M) (Output speed)

[Harness Connector] [Connection Information]
Terminal Connection Function
1 C89-1/C141-1 No.13 Sensor ground
2 C89-1/C141-1 No.1 Input speed
3 JC14/3C104 No.46 Hot at all times
C84(2.7 GSL) C85(2.7 GSL)
C135(2.0 DSL) C136(2.0 DSL)

AR R RIS

* | % |21) % (19| %

C89-1(2.7 GSL)
C141-1(2.0 DSL)

LKIF160B
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AUTOMATIC TRANSAXLE SYSTEM AT -109

SIGNAL WAVEFORM  eopscosc

at B 1.eu (S CHEH1.BY
HIM:= 36 Bel AUE: 2.2 U Had: 4.7 U
FREG: 784.31 Hz DUTY: S8 %

UL

_HOLD | oLt | [esp | |cHML | | e |

ELQEO20A

MONITOR SCANTOOL DATA  esesscis

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

N

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

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

Specification : Increasing Gradually

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
* |CRK POSITION SNSR 983 rpm % |CRK POSITION SNSR 2882 rpn
% [OUTPUT SPEED SNSR 321 rpm % |OUTPUT SPEED SNSR 2152 rpm
% |UEHICLE SPEED 8 Knh % |UEHICLE SPEED 72 Km/h
% |SHIFT POSITION 1 % |SHIFT POSITION 4
TCC SLIPCAMOUNT ) 49  rpm TCC SLIPCAMOUNT ) 185 rpm
AT RELAY VOLT 14.3 v AT RELAY VOLT 14.3 v
TRANSAXLE RANGE SW D TRANSAXLE RANGE SW D
Y Y
[FI1® | [SCEN| [FULL]| [PART | [GRPH] [HELP] |[FI® | [SCBM]| [FULL| [PART | [GRPH| [HELP|
FIG.1) FIG.2)
FIG.1) Idling

FIG.2) Accelerating

ELQEO018A
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AT -110 AUTOMATIC TRANSAXLE (F4A42)

5. Does "input speed sensor " 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, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "W/Harness Inspection" procedure.

TERMINAL & CONNECTOR INSPECTION  es7acaao

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?

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

Go to "Signal Supply circuit inspection” procedure.

SIGNAL CIRCUIT INSPECTION  eescross
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

ATM
SOLENOID
VALVE
@E C84(2.7 GSL) 1. Sensor ground
C135(2.0 DSL) 2. Input Speed sensor

3. Power supply IG1

LKIF160C
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AUTOMATIC TRANSAXLE SYSTEM AT -111

4. Is voltage within specification?
YES

Go to "Power Supply circuit Inspection" procedure.

!

N

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

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

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

Specification : approx. B+

ATM

SOLENOID

VALVE 1. Sensor ground
@ CB4(2.7 GSL) 2. Input speed sensor

0135('2.0 bSL) 3. Power supply IG1

4. Is voltage within specification ?

Go to "Ground circuit inspection” procedure.

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

LKIF160D
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AT -112 AUTOMATIC TRANSAXLE (F4A42)
GROUND CIRCUIT INSPECTION  ersscocs

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

ATM

SOLENOID
VALVE 1. Sensor ground
2. Input speed sensor
@m) C84(2.7 GSL) 3. Power supply IG1
C135(2.0 DSL)

¢

LKIF160E

4. Is resistance within specification ?

YES

Go to "Component Inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
If ground circuit in harness is OK, Go to "Check TCM(PCM)" of the "Component Inspection” procedure.
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COMPONENT INSPECTION  e7cseeos

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"

ATM
SOLENOID
VALVE
1. Sensor ground
> CBA(2.7 GSL) 2. Input speed sensor
c135(é.0 bSL) 3. Power supply IG1

Component side

LKIF160F

4) Is resistance within specifications?

[REFERENCE DATA]

Data Reference Data
Current 22 mA
] Input sensor 1.3 mm
Air Gap
Output sensor 0.85 mm
1(red) - 2(black) Infinite
1(black) - 2(red) Approx. 3.89 MQ
_ 1(red) - 3(black) Approx. 6.55 MQ
Resistance
1(black) - 3(red) Approx. 5.27 MQ
2(red) - 3(black) Approx. 17.5 MQ
2(black) - 3(red) Infinite

YES

Go to "CHECK TCM(PCM) " as below.

Replace "INPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure.
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AT -114

AUTOMATIC TRANSAXLE (F4A42)

2.

CHECK TCM(PCM)
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.
1.7 SIMU-SCAN 1.7 SIHU-3CaN
F F
B4.INPUT SPEED SENSOR 158 rpn B4. INPUT SPEED SENSOR 251 rpn
85.0-PUT SPEED SENZSOR a rpmn - 85.0-PUT SPEED SENSOR a rpm -
86.DCCSY DUTY 8.8 X 86. DCCSY DUTY 8.8 %
87.DaMP. CLUTCH SLIP =158 rpn 87.DANMP. CLUTCH SLIP =251 rpn
SIMULATION OF FREQUENCY SIHULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DuTY
o o
198 H= o8 £ Za8 H=z o8 s
¢ CHB ONLY ) ¢ CH B ONLY )
[METR| [sInL| [sLcT|| + || — | |FIx | [mETR| [SINL| |sLeT|| + || — | [FIX |
FIG.1) FIG.2)

FIG.1) INPUT 150Hz — 150rpm
FIG.2) INPUT 250Hz — 250rpm
ELQEO024A

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 TCM(PCM) and check for proper operation. If the problem is corrected, replace
TCM(PCM) as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

E0995A28

Refer to DTC P0707.
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AT -115

IDTC P0717 INPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION  espesssr

Refer to DTC P0715.

GENERAL DESCRIPTION  eocpsst2

Refer to DTC P0715.

DTC DESCRIPTION  escspsor

Refer to DTC P0715.

DTC DETECTING CONDITION  essosase

[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Speed rationality check  Signal circuit is open or short
« Vehicle speed is over 19 Mile/h(30 Km/h) 25222: p?(\),\lljenrdcgi?gll}itlsiso(?eenn
Enable Conditions and Ne=2000rpm in D,3,2,L(A/T range 9 P
swhitch) and SP(SPORTS MODE) * Faulty INPUT SPEED SENSOR
* Faulty TCM(PCM)
Threshold value « No signal
Diagnostic Time * More than 1sec
» Locked into 3rd or 2nd gear
Fail Safe e Manual shifting is possibe
(2nd - 3rd,3rd - 2nd)

SPECIFICATION  espcceea

Refer to DTC P0715.
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AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM

E52907A9

[Circuit Diagram]
Hot in on or start

C18-2(2.0 GSL)

TCM(PCM)

(5 Pulse (5 Pulse
generator generator
X B
28 18 20
Pulse Sensor ground Pulse
generator "A" generator "B"
(Input speed) (Output speed)

[Harness Connector]

[Connection Information]

900 000
A\ \N N /N

Terminal Connection Function
1 C18-2 No.18 Sensor ground
2 C18-2 No.28 Input speed
3 JCO04 No.46 Hot at all times

C34(2.0 GSL) C35(2.0 GSL)

—
@) ((40] 30 | 38 [T -
[e7]=e] PreefrrT
35] « |33 [[LlelsLLLT
—

L

C18-2(2.0 GSL)

SIGNAL WAVEFORM

E006203C

Refer to DTC P0715.

MONITOR SCANTOOL DATA

E63DAE3E

Refer to DTC P0715.

TERMINAL & CONNECTOR INSPECTION

Refer to DTC P0715.

E1DB5843

https://autolibrary.ir
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SIGNAL CIRCUIT INSPECTION  epoopbiia
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

ATM
SOLENOID
VALVE
@IQE C34(2.0 GSL) 1. Sensor ground
2. Input speed sensor
3. Power supply IG1

2

4. Is voltage within specification?

LKIF170B

YES
Go to "Power Supply circuit Inspection" procedure.

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

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

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

Specification : approx. B+

ATM
SOLENOID
VALVE 1. Sensor ground
2. Input speed sensor
C’m C34(20GsL) 3. Power supply IG1

LKIF170C
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4. Is voltage within specification ?
YES
Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  epsscass
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

ATM
SOLENOID
VALVE 1. Sensor ground

2. Input speed sensor
@m} C34(2.0 GSL) 3. Power supply IG1

¢

LKIF170D

4. Is resistance within specification ?

YES

Go to "Component Inspection” procedure.

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
If ground circuit in harness is OK, Go to "Check TCM(PCM)" of the "Component Inspection” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -119

COMPONENT INSPECTION  essseoes

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"

ATM
SOLENOID
VALVE
1. Sensor ground
2. Input speed sensor
2 C34(2.0 GSL)

Component side 3. Power supply IG1

LKIF170E

4) Is resistance within specifications?

[REFERENCE DATA]

Data Reference Data
Current 22 mA
) Input sensor 1.3 mm
Air Gap
Output sensor 0.85 mm
1(red) - 2(black) Infinite
1(black) - 2(red) Approx. 3.89 MQ
_ 1(red) - 3(black) Approx. 6.55 MQ
Resistance
1(black) - 3(red) Approx. 5.27 MQ
2(red) - 3(black) Approx. 17.5 MQ
2(black) - 3(red) Infinite

YES

Go to "CHECK TCM(PCM) " as below.

Replace "INPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE (F4A42)

2.

CHECK TCM(PCM)
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.
1.7 SIMU-SCAN 1.7 SIHU-3CaN
F F
B4.INPUT SPEED SENSOR 158 rpn B4. INPUT SPEED SENSOR 251 rpn
85.0-PUT SPEED SENZSOR a rpmn - 85.0-PUT SPEED SENSOR a rpm -
86.DCCSY DUTY 8.8 X 86. DCCSY DUTY 8.8 %
87.DaMP. CLUTCH SLIP =158 rpn 87.DANMP. CLUTCH SLIP =251 rpn
SIMULATION OF FREQUENCY SIHULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DuTY
o o
198 H= o8 £ Za8 H=z o8 s
¢ CHB ONLY ) ¢ CH B ONLY )
[METR| [sInL| [sLcT|| + || — | |FIx | [mETR| [SINL| |sLeT|| + || — | [FIX |
FIG.1) FIG.2)

FIG.1) INPUT 150Hz — 150rpm
FIG.2) INPUT 250Hz — 250rpm
ELQEO024A

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 TCM(PCM) and check for proper operation. If the problem is corrected, replace
TCM(PCM) as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

E8C7B952

Refer to DTC P0707.
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IDTC P0720 OUTPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION

EB3FB5F2

GENERAL DESCRIPTION

EF1FAACD

BKQEOO5A

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

EBAF2C4C

The TCM(PCM) sets this code if the calculated value of the pulse-signal is noticeably different from the value calculated,
using the Vehicle Speed Sensor output, when the vehicle is running faster than 30 km/h. The TCM(PCM) will initiate the
fail safe function if this code is detected.

DTC DETECTING CONDITION  esnceacc

[2.7 GSL]/ [2.0 DSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Speed rationality check

Enable Conditions

Vehicle speed is over 30 Km/h(19

mph) in D,3,2,L(A/T range swhitch) and
SP(SPORTS MODE)

But do not check the DTC in below condition
- A/T oil temp sensor voltage 4.5V

- Eng revolution 2600 rpm

Threshold value

If the output from the output speed sensor
is continuously 50% lower than the value
calculated by vehicle speed sensor

Diagnostic Time

More than 1sec

Fail Safe

Locked into 3rd or 2nd gear
Manual shifting is possibe
(2nd - 3rd,3rd - 2nd)

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

Faulty TCM(PCM)

https://autolibrary.ir



AT -122

https://autolibrary.ir

AUTOMATIC TRANSAXLE (F4A42)

SPECIFICATION  eosoess2

Refer to DTC P0715.

SCHEMATIC DIAGRAM

Refer to DTC P0715.

SIGNAL WAVEFORM

Refer to DTC P0715.

EBFEOF5F

E753C4DE

MONITOR SCANTOOL DATA  ecoocose

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

n

Engine "ON".

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

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

Specification : Increasing Gradually

1.2 CURRENT DATA

CRK POSITION SNSR
INFUT STPEED SHSR
OUTPUT SPEED SNSR
UVEHICLE SPEED
SHIFT POSITION

TCC SLIP{AMOUNT )
A-T RELAY VOLT
TRANSAKLE BANGE SW

E - S S S S

1.2 CURRENT DATA
A A
1146 rpn % |CRK POSITION SNSR 1684 rpn
1143 rpn | B % [INPUT SPEED SNSR 16684 rpn | M
488 rpn e JlOUTPUT SPEED SNSR 2247 rpn
11 Kmh % |UEHICLE SPEED 78 Kn/h
1 % |SHIFT POSITION 4
49 rpnm TCC SLIPC AMOUNT ) 84 rpn
14.2 v A-T RELAY VOLT 14.2 vV
D TRANSAXLE RANGE SW D
Y Y
[F1% | [SCERN||FULL| |PART | |GRPH| [HELP|

|FI1¥ | |SCRN| |FULL| [PaRT | [GRPH| [HELF|

FIG.1)

FIG.1) Low-speed
FIG.2) High-speed

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

=S

FIG.2)

ELQEO025A

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, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.

Go to "W/Harness Inspection" procedure.
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TERMINAL & CONNECTOR INSPECTION  ei7aeacc

Refer to DTC P0715.

SIGNAL CIRCUIT INSPECTION  Erisees
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

ATM
SOLENOID
VALVE

C85(2.7 GSL) 1. Sensor ground
C136(2.0DSL) 2. Output speed sensor
3. Power supply IG1

4. Is voltage within specification?

Go to "Power Supply circuit Inspection” procedure.

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

LKIF180B
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POWER SUPPLY CIRCUIT INSPECTION  eassssac

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+

ATM
SOLENOID
VALVE

1. Sensor ground
C85(2.7GSL) 2. Output speed sensor
C136(2.0DSL) 3. Power supply IG1

QED
4. Is voltage within specification?

Go to "Ground circuit inspection” procedure.

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

LKIF180C

GROUND CIRCUIT INSPECTION  &csoacoo
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.

Specification : approx. 0 Q

ATM
— SOLENOID
VALVE

1. Sensor ground
@’HD C85(2.7 GSL) 2. Output speed sensor

C136(2.0DSL) 3. Power supply IG1

LKIF180D
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4. Is resistance within specification?

M=)

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  ecaserro

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”

ATM
SOLENOID
VALVE

C85(2.7 GSL)
C136(2.0 DSL)
Component side

—
2
1. Sensor ground
( : :) 2. Output speed sensor
3. Power supply IG1

LKIF180E

4) Is resistance within specifications?

[REFERENCE DATA]

Data Reference Data
Current 22 mA
) Input sensor 1.3 mm
Air Gap
Output sensor 0.85 mm
1(red) - 2(black) Infinite
1(black) - 2(red) Approx. 3.89 MQ
_ 1(red) - 3(black) Approx. 6.55 MQ
Resistance
1(black) - 3(red) Approx. 5.27 MQ
2(red) - 3(black) Approx. 17.5 MQ
2(black) - 3(red) Infinite
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=S

Go to "CHECK TCM(PCM) " as below.

Replace "OUTPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure.
2. CHECK TCM(PCM)
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.

1.7 SIMU-SCAN 1.7 SIMU-SCAN
A A
86.DCCSYU DUTY 8.8 B |@6.DCCSV DUTY 8.8 X u
87.DAMP. CLUTCH SLIP 8 rpn 87.DAMP. CLUTCH SLIP 8 rpn
Ag.L&R SV DUTY 6.8 X% - 88.L&R SV DUTY 188. 8% -
SIMULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
o o
158 H= ol 298 H= o8 £
( CH B ONLY ) ( CH B ONLY )
[mETR| [sIML| [sLeT|| + || — |[FIx | [mETR| [sIML| [sLeT|| + || — |[FIx |
FIG.1) FIG.2)

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

ELQEO30A

5) Is"OUTPUT 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 TCM(PCM) and check for proper operation. If the problem is corrected, replace
TCM(PCM) as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR essssops

Refer to DTC P0707.
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IDTC P0721 OUTPUT SPEED SENSOR

COMPONENT LOCATION

EDC621E9

Refer to DTC P0720.

GENERAL DESCRIPTION

E54A1AE3

Refer to DTC P0720.

DTC DESCRIPTION

E6CECEE2

Refer to DTC P0720.

DTC DETECTING CONDITION

EE2DDBCD

[2.0 GSL]

Item Detecting Condition & Fail Safe

Possible cause

DTC Strategy » Speed rationality check

* Vehicle speed is over 31 Mile/h(50
Km/h) in D,3,2,L(A/T range swhitch) and
SP(SPORTS MODE)

Enable Conditions

« If the output from the output speed sensor
is continuously 50% lower or higrer than the
value calculated by vehicle speed sensor

Threshold value

Diagnostic Time * More than 1sec

» Locked into 3rd or 2nd gear
» Apply an electric current to Solenoide valve
e Manual shifting is possibe

2nd - 3rd,3rd - 2nd)

Fail Safe

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

Faulty TCM(PCM)

SPECIFICATION

EEOAC971

Refer to DTC P0715.

SCHEMATIC DIAGRAM

E3FC76A5

Refer to DTC P0O717.

SIGNAL WAVEFORM

E1DD47BA

Refer to DTC P0715.

MONITOR SCANTOOL DATA

ED3CEABS

Refer to DTC P0720.

TERMINAL & CONNECTOR INSPECTION

E1FDD3FA

Refer to DTC P0715.
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SIGNAL CIRCUIT INSPECTION  Erossora
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

ATM
SOLENOID
VALVE

C35(2.0 GSL) 1. Sensor ground
2. Output speed sensor
3. Power supply IG1

<

LKIF190B

4. Is 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 Vehicle Repair" procedure
If signal circuit in harness is OK, Go to "Check TCM(PCM)" of the "Component Inspection” procedure.

POWER SUPPLY CIRCUIT INSPECTION  ecosscac
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+

ATM
SOLENOID
= VALVE

1. Sensor ground

Cm C35(2.0GSL) 2. Output speed sensor

3. Power supply IG1

LKIF190C
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4. Is voltage within specification?

YES
Go to "Ground circuit inspection” procedure.

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

GROUND CIRCUIT INSPECTION  eaesioen
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.

Specification : approx. 0 Q

ATM
— SOLENOID
VALVE

1. Sensor ground
@m} C35(2.0 GSL) 2. Output speed sensor

3. Power supply IG1

LKIF190D

4. Is resistance within specification?

=S

Go to "Component Inspection” procedure.

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

https://autolibrary.ir



AT -130

https://autolibrary.ir

AUTOMATIC TRANSAXLE (F4A42)

COMPONENT INSPECTION  eepsspso

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”

nector.

and "1","3" of the "OUTPUT SPEED SENSOR" con-

Specification : Refer to " Reference data"

ATM

SOLENOID
— VALVE
2 C35(2.0 GSL)

Component side

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

4) s resistance within specifications?

[REFERENCE DATA]

LKIF190E

Data Reference Data
Current 22 mA
) Input sensor 1.3 mm
Air Gap
Output sensor 0.85 mm
1(red) - 2(black) Infinite
1(black) - 2(red) Approx. 3.89 MQ
_ 1(red) - 3(black) Approx. 6.55 MQ
Resistance

1(black) - 3(red)

Approx. 5.27 MQ

2(red) - 3(black)

Approx. 17.5 MQ

2(black) - 3(red)

Infinite

=S

Go to "CHECK TCM(PCM) " as below.

Replace "OUTPUT SPEED SENSOR" as necessary and Go to "Verification Vehicle Repair" procedure.
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2. CHECK TCM(PCM)

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.

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

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

YES

1.7 SIMU-SCAN 1.7 SIMU-SCAN
* *
86 . DCCSY DUTY 8.8 % = B6. DCCSY DUTY 8.8 % u
87.DAMP. CLUTCH SLIP a rpm A87.DAMP.CLUTCH SLIP a rpm
8g8.L&R SV DUTY 8.8 v B2.L&E SV DUTY 188. 8% ¥
SIHULATION OF FREQUENCY SIMULATION OF FREQUENCY
FREQUENCY DUTY FREQUENCY DUTY
] ]
154 H= ol 2o H=z ] 5
{ CH B ONLY ) { CHE OMLY )
[METR| [sIML| [sLeT|| + || — |[FIX | [METR| [sInL| [sLeT || + || — |[FIX |
FIG.1) FIG.2)

ELQEO30A

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 TCM(PCM) and check for proper operation. If the problem is corrected, replace
TCM(PCM) as necessary and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0707.

E2F6DOE6
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IDTC P0722 OUTPUT SPEED SENSOR CIRCUIT

COMPONENT LOCATION

EGEBBFE1

Refer to DTC P0720.

GENERAL DESCRIPTION

EBB758B9

Refer to DTC P0720.

DTC DESCRIPTION

EEB93C35

Refer to DTC P0720.

DTC DETECTING CONDITION

EAOD5085

[2.0 GSL]

Item Detecting Condition & Fail Safe

Possible cause

DTC Strategy » Speed rationality check

* Vehicle speed is over 19 Mile/h(30 Km/h)
and Ne=2000rpm in D,3,2,L(A/T range
swhitch) and SP(SPORTS MODE)

Enable Conditions

Threshold value * No signal

Diagnostic Time » More than 1sec

e Locked into 3rd or 2nd gear
» Apply an electric current to Solenoide valve
e Manual shifting is possibe

2nd - 3rd,3rd - 2nd)

Fail Safe

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

Faulty TCM(PCM)

SPECIFICATION

E7F5DD08

Refer to DTC P0715.

SCHEMATIC DIAGRAM

E04DCDF6

Refer to DTC P0717.

SIGNAL WAVEFORM

E64F3E5D

Refer to DTC P0715.

MONITOR SCANTOOL DATA

E70D3BD3

Refer to DTC P0720.

TERMINAL & CONNECTOR INSPECTION

EDA8A491

Refer to DTC P0715.
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SIGNAL CIRCUIT INSPECTION  e7aeonos

Refer to DTC P0721.

POWER SUPPLY CIRCUIT INSPECTION  e4sag0r7

Refer to DTC P0721.

GROUND CIRCUIT INSPECTION  esoss7pa

Refer to DTC P0721.

COMPONENT INSPECTION  Euo0srca

Refer to DTC P0721.

VERIFICATION OF VEHICLE REPAIR esos2a10

Refer to DTC P0715.
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AUTOMATIC TRANSAXLE (F4A42)

IDTC P0731 GEAR 1 INCORRECT RATIO

COMPONENT LOCATION  eos7ssee

)

UD CLUTCH

GENERAL DESCRIPTION  eoszroeo

BKQEOO6A

The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 1st gear
ratio, while the transaxle is engaged in the 1st gear. For example, if the output speed is 1000 rpm and the 1st gear ratio
is 2.842, then the input speed is 2,842 rpm.

DTC DESCRIPTION

E3DEC53A

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 malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  eccosses

[2.7 GSL]/ [2.0 DSL]/ [2.0 GSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

1st gear incorrect ratio

Enable Conditions

Engine speed  450rpm

Output speed  350rpm

Shift stage 1st. gear

Input speed  Orpm

A/T oil temp sensor voltage 4.5V
Voltage of Battery 10V

TRANSAXLE RANGE SWITCH is normal

Threshold value

input speed/1st gear ratio - output
speed|=200rpm /1st. gear ratio

Diagnostic Time

More than 1sec

Fail Safe

Locked into 3rd gear.
(If diagnosis code P0731 is output four times,
the transaxle is locked into 3rd gear)

 Faulty Input speed sensor

 Faulty output speed sensor

e Faulty UD clutch or LR brake
or Oneway clutch
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AUTOMATIC TRANSAXLE SYSTEM

AT -135

SCHEMATIC DIAGRAM

EAB3F9E7

[Circuit Diagram]

Hot in on or start

C84(2.7 GSL)
C135(2.0 DSL)
2| 3| _1]csa@ocsy

8 Pulse
generator
o

C85(2.7 GSL)
C136(2.0 DSL)

8 Pulse
generator
B

TCM(PCM)

1 13 2| C89-1(2.7 GSL)
1 13 2| C141-1(2.0 DSL)
28 18 20| C18-2(2.0 GSL)

Pulse Sensor ground Pulse

generator "A" generator "B"

(Input speed) (Output speed)

[Harness Connector]

(3f2fD 000
AN\ NN

C84(2.7 GSL)
C135(2.0 DSL)
C34(2.0 GSL)

C85(2.7 GSL)
C136(2.0 DSL)
C35(2.0 GSL)

[Input Shaft Speed Sensor]

C89-1(2.7 GSL)
C141-1(2.0 DSL)

Terminal Connection Function
1 C89-1/C141-1 No.13 Sensor ground
C18-2 No.18
2 C89-1/C141-1 No.1 Input speed
C18-2 No.28
3 JC14/JC104 No.46 Hot at all times
JCO04 No.46

[Output Shaft Speed Sensor]

Terminal Connection Function
C89-1/C141-1 No.13
1 Sensor ground
C18-2 No.18
C89-1/C141-1 No.2
2 Input speed
C18-2 No.20
3 JC14/JC104 No.46 Hot at all times
JCO04 No.46

[ 40] 30 [ 38 [ Toeded o=

[37] 36]

EIHE

24] « |22]21]20f10]18] «

of fafasl o]
L TelsTLT-T T

C18-2(2.0 GSL)
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AT -136

AUTOMATIC TRANSAXLE (F4A42)

SIGNAL WAVEFORM  espeesr:

Fi EE zev TS EIEzav |

LA
S Al

[HoLn [t [ | [chinL] [nEsii]|

FIG.1)

A: INPUT SPEED SENSOR
B : OUTPUT SPEED SENSOR

MONITOR SCANTOOL DATA  ezasase:

4,

Connect scantool to data link connector(DLC).

Engine "ON".

ELQEO31A

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

on the scantool.

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

Specification : 2000~2700 engine rpm

T

1.2 CURREMT DATA

W [CHE POSITION SMSR 2329 rpm

® [INFUT SPEED SHSE A rpm

% OUTPUT SFEED EMSR | 4 rpm

x
THROTTLE P.SENSOR 9.2 ¥
FLUID TEMP.SENSOR 8 “C
VEHICLE SPEED A Kah
LERSU DUTY a8
[Fix || scEM| |FULL| | PaRT | [GRPH| | HELF|

ELQEO032A
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AUTOMATIC TRANSAXLE SYSTEM AT -137
OPERATING ELEMENT OF EACH SHIFTING RANGE
ub/C oD/C REV/C 2ND/B LR/B owcC

P °

R ° )

N °

D1 ° ° o

D2 ° )

D3 ° °

D4 ° )

Low Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).

Stall test procedure in D1 and reason
Procedure

1.
2.

Warm up the engine
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

PO

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

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

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.

V', CAUTION

L.

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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AT -138 AUTOMATIC TRANSAXLE (F4A42)

SIGNAL CIRCUIT INSPECTION  esrcoeon

1.

Connect Scantool.
Engine "ON".
Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scantool.

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

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

1.2 CUREEHT DMTé

i
¥ |[EMGIHE RPH 2127 rpn
W IIMPUT SFEER 2056 rpn |
® JOUTPUT SPEED TIH rpn
EHCHIFT POSITION
W [SELECT LEVER SU. L
HIVEC HODE HODE F
UEHICLE SPEED #2  HPH
THROTTLE P.SENSOR 14.1 %

[F1% ||SCEM| | FULL| |PART | |GRPH| |HELF|

5.

ELQEO33A

Are "INPUT  OUTPUT SPEED SENSOR" within specifications?

YES

Go to "Component Inspection” procedure.

Check for electrical niose of circuitin INPUT ~ OUTPUT SPEED SENSOR or Replace INPUT  OUTPUT SPEED
SENSOR. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -139
COMPONENT INSPECTION  &rsacass
\ \‘
— J
\
Attach the
special tool
(09452-21001, _
09452-21500) C \ [
— TC L T/T\iw -
LKIF200B
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 referance data as below.
Specification : shown below
Measurement condition Standard hydraulic pressure kPa (psi)
Selector : Engine Un_der Reverse Overdrive Low and Second Torque
Shift drive reverse
lever o speed clutch clutch brake converter
. position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P - 2,500 - - - (45-56) - (36-56)
1,270- 1,270-
R Reverse | 2500 . 1,770 : 1,770 . (iggzzgg)
(185-256) (185-256)
310-390 250-390
N 2,500 - - - - (45-56) - (36-56)
1,010- 1,010-
istgear | 2,500 1,050 - : 1,050 - ?7030_'17008
(146-152) (146-152)
1,010- 1,010-
2nd gear | 2,500 1,050 . : : 1,050 ?7030_'17008
D (146-152) (146-152)
590-690 590-690 450-650
rdgear | 2,500 | g5'100) - (85-100) - - (65-94)
590-690 590-690 450-650
4th gear | 2,500 - - (85-100) - (85-100) | (65-94)

The values are subject to change according to vehicle model or condition
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AT -140 AUTOMATIC TRANSAXLE (F4A42)

5. Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair' Repair" proce-
dure.

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

VERIFICATION OF VEHICLE REPAIR  esaseio

After a repair, it is essential to verify that the fault has been corrected.
1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.

2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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AUTOMATIC TRANSAXLE SYSTEM AT -141
IDTC P0732 GEAR 2 INCORRECT RATIO

COMPONENT LOCATION  esossso2

2ND BRAKE

BKQEOO7A

GENERAL DESCRIPTION  ecesaass
The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the 2nd gear

ratio, while the transaxle is engaged in the 2nd gear. For example, if the output speed is 1000 rpm and the 2nd gear ratio
is 1.529, then the input speed is 1,529 rpm.

DTC DESCRIPTION  e7agcoss
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 malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  eio0e4na

[2.7 GSL]/ [2.0 DSL]/ [2.0 GSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy e 2nd gear incorrect ratio » Faulty Input speed sensor
]  Faulty output speed sensor
* Engine speed  450rpm « Faulty UD clutch or 2nd brake

e Output speed  350rpm

« Shift stage 2nd. gear

Enable Conditions . |nput Speed Orpm

e A/T oil temp sensor voltage 4.5V

< \oltage of Battery 10V

* TRANSAXLE RANGE SWITCH is normal

. input speed/2nd gear ratio - output

Threshold value .
speed|=200rpm /2nd. gear ratio

Diagnostic Time e More than 1sec

» Locked into 3 rd gear.
Fail Safe (If diagnosis code P0732 is output four times,
the transaxle is locked into 3rd gear)
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AT -142 AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM  eagasoes

Refer to DTC P0731.

SIGNAL WAVEFORM  eoccesoe

Refer to DTC P0731.

MONITOR SCANTOOL DATA  errorcae

1. Connect scantool to data link connector(DLC).
2. Engine "ON".

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

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

Specification : 2000~2700 engine rpm

1.Z CUBRENT DATA
____________________________________________________ n
* |CRK POSITION SNSR 2318 rpn
* |INPUT SPEED SNSR a rpn
X |OUTPUT SPEED SNSR 8 . rpn
e} SHIFT POSITION 2
THROTTLE P.SENSOR 36.5 % [
FLUID TEMP.SENSOR 88 °C
VEHICLE SPEED ] Kn/h
L&RSV DUTY 108, 8%
T
[FIx | [ScBN| |[FULL| [PART | [GRPH| [HELP|

ELQEO034A

OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/C oD/C REVIC 2ND/B LR/B owcC
P °
R ° °
N °
D1 ° ° o
D2 ° °
D3 ° °
D4 ° °

Low Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).
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AUTOMATIC TRANSAXLE SYSTEM AT -143

Stall test procedure in D2 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 D2

Reason for stall test

1. If there is are mechanical defaults in A/T, all slippage occurs in the torque converter.

2. Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel'’s lock.
3. If 2nd brake system(2nd gear operating part) has faults, input speed revolution will be out of specification.

4. If wheels pin occurs, the applied brake force is not adequate. Retry using more brake force.

5. Is "STALL TEST " within specification?

Go to "Signal Circuit Inspection” procedure.

Go to "Component Inspection” procedure.

. CAUTION

[ L.

Do not let anybody stand in front of or behind the vehicle while this test is being carried out.
Check the A/T fluid level and temperature and the engine coolant temperature.

Fluid level : At the hot mark on the oil level gauge.

Fluid temperature : 176 °F~ 212 °F (80~100 °C).

Engine coolant temperature : 176 °F~ 212 °F (80~100 °C).

Chock both rear wheel(left and right).

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

The throttle should not be left fully open for more than eight second.

If carrying out the stall test two or more time, move the select lever to the "N" position and run the engine
at 1,000 rpm to let the A/T fluid cool down before carrying out subsequent.

SIGNAL CIRCUIT INSPECTION  eossoeen

1. Connect Scantool.
2. Engine "ON".

3. Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scantool.
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AT -144 AUTOMATIC TRANSAXLE (F4A42)

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

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

1.2 CURRENT Dé&T#
F'y
# [ENGINE RPH Z180 rpm
® |INPUT SPEED PHSE rpm |
% [OUTPUT SPEED 1352 rpn |
LRISHIFT POSITION
¥ |SELECT LEVER SU. . -
HIVEC HODE HODE D
UEHICLE SPEED A7 HPH
THROTTLE P.SENSOR 13.7 %
L
[F1¥ | [SCRM| |FULL| | M4BT | [GRPH | [HELP

ELQEO35A

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

YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  esrs1a20

Attach the
special tool
(09452-21001,
09452-21500)

—

LKIF200B
1. Connect Oil pressure gauge to "UD" and "2ND" port.
2. Engine "ON".

3. Drive a car with gear position 2 in "SPORTS MODE".
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AUTOMATIC TRANSAXLE SYSTEM AT -145
4. Compare it with referance data as below.
Specification : shown below
Measurement condition Standard hydraulic pressure kPa (psi)
Selector . Engine UnQer Reverse Overdrive Low and Second Torque
Shift drive reverse
lever L speed clutch clutch brake converter
. position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P - 2,500 - - - (45-56) - (36-56)
1,270- 1,270-
R Reverse | 2,500 : 1,770 . 1,770 : &gg:;gg)
(185-256) (185-256)
310-390 250-390
N 2,500 - - - - (45-56) - (36-56)
1,010- 1,010-
1st gear 2,500 1,050 - - 1,050 - (57030_'17008
(146-152) (146-152)
1,010- 1,010-
2nd gear 2,500 1,050 - - - 1,050 (57030_'17008
D (146-152) (146-152)
590-690 590-690 450-650
Srd gear | 2,500 | a5 100) - (85-100) - - (65-94)
590-690 590-690 450-650
4th gear | 2,500 - - (85-100) - (85-100) | (65-94)

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

5. Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" Repair" proce-

dure.

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

" procedure.

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0731.

EDB6AF91
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AT -146 AUTOMATIC TRANSAXLE (F4A42)
|DTC P0733 GEAR 3 INCORRECT RATIO |

COMPONENT LOCATION  e2442004

OD CLUTCH

BKQEOO8A

GENERAL DESCRIPTION  ess22esF
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  ei71spap
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 malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  eieosera

[2.7 GSL]/ [2.0 DSL]/ [2.0 GSL]

ltem Detecting Condition & Fail Safe Possible cause
DTC Strategy » 3rd gear incorrect ratio  Faulty Input speed sensor
]  Faulty output speed sensor
* Engine speed  450rpm « Faulty UD clutch or OD clutch

* Output speed  350rpm

» Shift stage 3rd. gear

Enable Conditions . |nput Speed Orpm

» A/T oil temp sensor voltage 4.5V

» \oltage of Battery 10V

* TRANSAXLE RANGE SWITCH is normal

. input speed/3rd gear ratio - output

Threshold value .
speed|=200rpm /3rd. gear ratio

Diagnostic Time * More than 1sec

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

AT -147

SCHEMATIC DIAGRAM  esraosec

Refer to DTC P0731.

SIGNAL WAVEFORM  esseoner

Refer to DTC P0731.

MONITOR SCANTOOL DATA  &rsossa

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

2. Engine "ON".

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

on the scantool.

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

Specification : 2000~2700 engine rpm

1.2 CURRENT DaTéA
| &
* CRK POSITION SNSRE 2335 rpn |
M [IHPUT SPEED SHSER 2] rpn
® \QUTPUT SFEED SHER B rpn
ERSHIFT POSITION
THROTTLE P.SEMSOR 39.6 X ™
FLUID TEHP.SEMSOR -48 "C
UEHICLE SPEED A Kl
LARSY DUTY B.8
¥
[FI% ||SCEM| | FULL| | PART | |GRPH| |HELP

OPERATING ELEMENT OF EACH SHIFTING RANGE

ELQEO36A

ub/C oD/C REVIC 2ND/B LR/B owcC
P °
R ° °
N °
D1 ° ° o
D2 ° °
D3 ° °
D4 ° °

Low Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).
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AT -148 AUTOMATIC TRANSAXLE (F4A42)

Stall test procedure in D3 and reason

Procedure

1. Warm up the engine

2. After making 3rd gear hold by disconnecting the solenoid connector, and Then depress the foot brake pedal fully
After that, step on the accelerator pedal to the maximum

* The slippage of 3rd gear operating parts can be detected by stall test in D3

Reason for stall test

If there is no mechanical defaults in A/T, all slippage occurs in torque converter.

Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel’s lock.
If OD clutch system(3rd gear operating part) has faults, input speed revolution will be out of specification.

If output speed revolution is output. It means that the foot brake force is not applied fully. Retesting using greater
braking force is required.

PwdpPR

5. Is "STALL TEST " within specification?

Go to "Signal Circuit Inspection” procedure.

Go to "Component Inspection” procedure.

. CAUTION

[ L.

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 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 rpm to let the A/T fluid cool down before carrying out subsequent tests.

SIGNAL CIRCUIT INSPECTION  esar7es:

1. Connect Scantool.
2. Engine "ON".

3.  Monitor the "INPUT  OUTPUT SPEED SENSOR" parameter on the scantool.
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AUTOMATIC TRANSAXLE SYSTEM AT -149

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

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

1.2 CURRENT DATA
A
% [ENGINE RPM 2118 rpm
% (INPUT SPEED 2856 rpm
% |OUTPUT SPEED 2854 rpm
EWSHIFT POSITION 3 GEAR
* |SELECT LEVER Sw. 3 .
HIVEC MODE MODE F
VEHICLE SPEED 67 MPH
THROTTLE P.SENSOR 14.1 %
Y
|[FIX |[sceM]| [FULL| [PaRT| |GRPH| [HELP]

ELQEO37A

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

YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  eagseoos

Attach the
special tool
(09452-21001,
09452-21500)

BKQEOO9A
1. Connect Oil pressure gauge to "UD" and "OD" port.
2. Engine "ON".

3. Drive a car with gear position 3 in fail mode.
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AT -150 AUTOMATIC TRANSAXLE (F4A42)

4. Compare it with referance data as below.

Specification : shown below

Measurement condition Standard hydraulic pressure kPa (psi)
Selector . Engine Un_der Reverse Overdrive Low and Second Torque
Shift drive reverse
lever . speed clutch clutch brake converter
. position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P - 2,500 - - - (45-56) - (36-56)
1,270- 1,270-
R Reverse | 2,500 : 1,770 . 1,770 : (igg:;gg)
(185-256) (185-256)
310-390 250-390
N 2,500 - - - - (45-56) - (36-56)
1,010- 1,010-
1st gear 2,500 1,050 - - 1,050 - ?7030_'170010)
(146-152) (146-152)
1,010- 1,010-
2nd gear 2,500 1,050 - - - 1,050 ?7030_'17008
D (146-152) (146-152)
590-690 590-690 450-650
rdgear | 2500 | g5 100) - (85-100) - - (65-94)
590-690 590-690 450-650
4th gear | 2,500 - - (85-100) - (85-100) | (65-94)

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

5. Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" Repair" proce-

dure.

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0731.

E9E93F78
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AUTOMATIC TRANSAXLE SYSTEM AT -151
IDTC P0734 GEAR 4 INCORRECT RATIO

COMPONENT LOCATION  esins2907

2ND BRAKE OD CLUTCH

BKQEO10A

GENERAL DESCRIPTION  easerrap
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 0,712 rpm.

DTC DESCRIPTION  essorz2o0
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 malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  ecoapa7e

[2.7 GSL]/ [2.0 DSL]/ [2.0 GSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « 4th gear incorrect ratio  Faulty Input speed sensor
]  Faulty output speed sensor
* Engine speed  450rpm « Faulty UD clutch or 2nd brake

e Output speed  900rpm

« Shift stage 4th. gear

Enable Conditions . |nput Speed Orpm

e A/T oil temp sensor voltage 4.5V

« \oltage of Battery 10V

* TRANSAXLE RANGE SWITCH is normal

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

Threshold value

Diagnostic Time e More than lsec

» Locked into 3rd gear.
Fail Safe (If diagnosis code P0734 is output four times,
the transaxle is locked into 3rd gear)
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AT -152 AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM  esosseos

Refer to DTC P0731.

SIGNAL WAVEFORM  ezpscecr

Refer to DTC P0731.

MONITOR SCANTOOL DATA  eneess

It is difficult to "STALL TEST" in 4th gear, therefore Go to "W/Harness Inspection" procedure.
OPERATING ELEMENT OF EACH SHIFTING RANGE

ub/C ob/C REVIC 2ND/B LR/B owcC
P °
R ° °
N °
D1 ° ° o
D2 ° °
D3 ° °
D4 ° °

Low Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).

SIGNAL CIRCUIT INSPECTION  essicoee

1. Connect Scantool.
2. Engine "ON".

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

https://autolibrary.ir




https://autolibrary.ir

AUTOMATIC TRANSAXLE SYSTEM AT -153

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

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

1.Z CUERENT DAT#
| &
# [ENGINE RPH 2133 rpn
#{IMPUT SPEED 2056 rpn |
® JOUTPUT SPEED Z911 rpn
EHCHIFT POSITION
® |SELECT LEVER SW. )]
ZND SOLENOID DUTY 8.8 X
oD SOLEMOID DUTY a8 X
01L TENPERATURE 15 °F
¥
[FI® ||SCRM| | FULL| |PART | |GRPH| |HELF|

ELQEO38A

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

M=)

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  esezesca

Attach the
special tool
(09452-21001,
09452-21500)

o ﬁf“\ ‘:\U

BKQEO09A
1. Connect Oil pressure gauge to "OD" and "2nd" port.
2. Engine "ON".

3. Drive a car with gear position "4".
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AT -154 AUTOMATIC TRANSAXLE (F4A42)

4. Compare it with referance data as below.

Specification : shown below

Measurement condition Standard hydraulic pressure kPa (psi)
Selector . Engine Un_der Reverse Overdrive Low and Second Torque
Shift drive reverse
lever . speed clutch clutch brake converter
. position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P - 2,500 - - - (45-56) - (36-56)
1,270- 1,270-
R Reverse | 2,500 : 1,770 . 1,770 : (igg:;gg)
(185-256) (185-256)
310-390 250-390
N 2,500 - - - - (45-56) - (36-56)
1,010- 1,010-
1st gear 2,500 1,050 - - 1,050 - ?7030_'170010)
(146-152) (146-152)
1,010- 1,010-
2nd gear 2,500 1,050 - - - 1,050 ?7030_'17008
D (146-152) (146-152)
590-690 590-690 450-650
rdgear | 2500 | g5 100) - (85-100) - - (65-94)
590-690 590-690 450-650
4th gear | 2,500 - - (85-100) - (85-100) | (65-94)

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

5. Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" Repair" proce-

dure.

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

VERIFICATION OF VEHICLE REPAIR

Refer to DTC P0731.

E92B018D
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AUTOMATIC TRANSAXLE SYSTEM AT -155
IDTC P0736 REVERSE GEAR INCORRECT RATIO

COMPONENT LOCATION  erigeeer

REVERSE CLUTCH

BKQEO12A

GENERAL DESCRIPTION  erzasecr
The value of the input shaft speed should be equal to the value of the output shaft speed, when multiplied by the reverse

gear ratio, while the transaxle is engaged in the reverse gear. For example, if the output speed is 1,000 rpm and the
reverse gear ratio is 2.480, then the input speed is 2,480 rpm.

DTC DESCRIPTION  errsops
This code is set if the value of input shaft speed is not equal to the value of the output shaft, when multiplied by the reverse

gear ratio, while the transaxle is engaged in reverse gear. This malfunction is mainly caused by mechanical troubles such
as control valve sticking or solenoid valve malfuctioning rather than an electrical issue.

DTC DETECTING CONDITION  esanorz7

[2.7 GSL]/ [2.0 DSL]/ [2.0 GSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy < Reverse gear incorrect ratio  Faulty Input speed sensor
]  Faulty output speed sensor
* Engine speed  450rpm « Faulty RVS clutch or L/R brak

e Output speed  900rpm

» Shift stage Rev. gear

Enable Conditions . |nput Speed Orpm

e A/T oil temp sensor voltage 4.5V

« \oltage of Battery 10V

* TRANSAXLE RANGE SWITCH is normal

. input speed/Rev gear ratio - output

Threshold value ,
speed|=200rpm /Rev. gear ratio

Diagnostic Time e More than lsec

» Locked into 3rd gear.
Fail Safe (If diagnosis code P0736 is output four times,
the transaxle is locked into 3rd gear)
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AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM

Refer to DTC P0731.

SIGNAL WAVEFORM

E1D64C7B

EOD6B17A

Refer to DTC P0731.

MONITOR SCANTOOL DATA

EAB7561B

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

2. Engine "ON".

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

on the scantool.

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

Specification : 2000~2700 engine rpm

1.2 CURREHT DMTéA

&
* CEK POSITION SHSE 2213 rpn |
W {IMPUT SPEED SHER 8  ren
* |OUTPUT SPEED SNSE B rpn
PNCHIFT POSITION
THROTTLE F.SENSOR 36.5 % "
FLUID TEHF.SENSOR 95 *C
UEHI CLE SPEED B Kah
LERSY DUTY B8 ¥
T
[FI¥ | |SCEM| | FULL| | PART | |GRPH| |HELF |

OPERATING ELEMENT OF EACH SHIFTING RANGE

ELQEO39A

ub/C ob/C REVIC 2ND/B LR/B owcC
P °
R ° o
N °
D1 ° ° o
D2 ° o
D3 ° °
D4 ° o

Low Reverse Brake is released When the Vehicle speed over the 5 MPH(7Km/h).
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AUTOMATIC TRANSAXLE SYSTEM AT -157

Stall test procedure in Reverse and reason

Procedure

1. Warm up the engine

2. After positioning the select lever in "R" range, Depress the foot brake pedal fully after that, depress the accelerator
pedal to the maximum

* The slippage of REVERSE clutch and L/R brake can be detected by stall test in R range

Reason for stall test

1. If there is no mechanical defaults in A/T, all slippage occurs in the torque converter.

2. Therfore, engine revolution is output, but input and output speed revolution must be "zero" due to wheel'’s lock.

3. If reverse clutch and L/R brake system(reverse gear operating parts) has faults, input speed revolution will be
out of specification.

4. 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.

. CAUTION

[ L.

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 : 80~100

Engine coolant temperature : 80~100

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 seconds.

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 tests.

SIGNAL CIRCUIT INSPECTION  e7pseoc

1. Connect Scantool.
2. Engine "ON".

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

https://autolibrary.ir



https://autolibrary.ir

AT -158

AUTOMATIC TRANSAXLE (F4A42)

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

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

1.2 CURREMT DaTA
F
# [ENGINE RPH Z1Z7 rpm
* | [NPUT SPEED 2B56 rpm
= [OUTPUT SPEED 828 rpm
LlISHIFT POSITION
® |SELECT LEVER SU. L -
HIVEC MODE HODE F
UEHMICLE SPEED 22 HMPH
THROTTLE P, SENSOR 14,1 %
T
FI¥ ||[ScEM| [FULL| | PaRT | |GEPH| |HELP

5. Are"INPUT & OUTPUT SPEED SENSOR" within specifications?
YES

Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  essscise

ELQEO40A

OUTPUT SPEED

\ ~— —
i :

T gt

<\ 2nND J

- | \J 0 ||
Attachthe —~ UD
special tool
(09452-21001,
09452-21500)

et

1. Connect Oil pressure gauge to "RVS" and "LR" port.
2. Engine "ON".

3. Drive a car with gear position R.

https://autolibrary.ir
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AUTOMATIC TRANSAXLE SYSTEM AT -159
4. Compare it with referance data as below.
Specification : shown below
Measurement condition Standard hydraulic pressure kPa (psi)
Selector . Engine Unlder Reverse Overdrive Low and Second Torque
Shift drive reverse
lever L speed clutch clutch brake converter
" position clutch brake
position (rpm) pressure pressure pressure pressure
pressure pressure
310-390 250-350
P - 2,500 - - - (45-56) - (36-56)
1,270- 1,270-
R Reverse | 2,500 . 1,770 : 1,770 . (igg:;gg)
(185-256) (185-256)
310-390 250-390
N 2,500 - - - - (45-56) - (36-56)
1,010- 1,010-
1st gear 2,500 1,050 - - 1,050 - 5’7030_'17001%
(146-152) (146-152)
1,010- 1,010-
2nd gear 2,500 1,050 - - - 1,050 5’7030_'17008
D (146-152) (146-152)
590-690 590-690 450-650
drd gear | 2500 | a5 100) - (85-100) - - (65-94)
590-690 590-690 450-650
4th gear | 2,500 - - (85-100) - (85-100) | (65-94)

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

5. Is oil pressure value within specification?

YES

Repair AUTO TRANSAXLE(Clutch or Brake) as necessary and Go to "Verification Vehicle Repair" Repair" proce-

dure.

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

" procedure.

VERIFICATION OF VEHICLE REPAIR

EE10DDC7

Refer to DTC P0731.
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AT -160 AUTOMATIC TRANSAXLE (F4A42)
IDTC P0741 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK OFF |

GENERAL DESCRIPTION  ecserssa

The TCM(PCM) 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 TCM(PCM) 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  eesaie09

The TCM(PCM) 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 TCM(PCM) increases the duty ratio by
appling more hyraulic pressure. When slip rpm does not drop under some value with 100% duty ratio, the TCM(PCM)
determines that the Torque Converter Clutch is stuck OFF and sets this code.

DTC DETECTING CONDITION  eezsae0

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Stuck "ON" TORQUE CON-
e Throttle position 1.5V _VERTER(DAMPER) CLUTCH
: TCC
* Output speed  1000rpm  Faulty TCC or oil pressure
Enable Conditions | « Solenoid status OFF Systefn P

« A/T range switch D,SP

e Time after TCC release 5secs * Faulty TCC solenoid valve

 Faulty body control valve
« (rationality-low) Calculated slip * Faulty TCM(PCM)
Threshold value (engine speed-input speed) 5rpm

or (rationality-high) Calculated slip  -5rpm

Diagnostic Time * More than 5sec

e Damper clutch abnormal system (If diagnosis
code P0741 is output four times, TORQUE

Fail Safe CONVERTER(DAMPER) CLUTCH is not
controlled by TCM(PCM))
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Stuck "OFF" TORQUE CON-
Enable Conditions » During the connect control VEEEER(DAMPER) CLUTCH
Threshold value » Detect 2 times the Lock-up clutch control « Faulty TCC or oil pressure
duty=100% for 2sec system
Diagnostic Time e 1 event * Faulty TCC solenoid valve
) :  Faulty body control valve
» Damper clutc_h abnormal sy_stem (If diagnosis « Faulty TCM(PCM)
Fail Safe code P0741 is output four times, TORQUE
CONVERTER(DAMPER) CLUTCH is not
controlled by TCM(PCM))
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AUTOMATIC TRANSAXLE SYSTEM AT -161
SCHEMATIC DIAGRAM  ezacraer
[Circuit Diagram]
C89-3(2.7 GSL) ( ) ATM
C141-3(2.0 DSL) .
C18-2(2.0 GSL) Solenoid valve control control
Sensor ground  O/T LR DCC oD 2ND ub relay
13 14 12 %g 14 16 1 YC89-1(2.7 GSL)
13 14 12 14 16 1 1C141-1(2.0 DSL)
18 26 38 35 33 39 40 N C56(2.7 GSL)
C18-2(2.0 GSL) C105(2.0 DSL)
2 1 6 7 5 4 3 9 10 C03(2.0 GSL)
ATM
solenoid
valve
Oil temp. sensor
[Harness Connector]
32 1) 7/6(5 * (k| k|*|*
:@ 18(17(16 * (21| % 19| %
C56(2.7 GSL) C89-3(2.7 GSL) C89-1(2.7 GSL)
C105(2.0 DSL) C141-3(2.0 DSL) C141-1(2.0 DSL)
C03(2.0 GSL)
O [ 40] 30 [ 38 e oo T
[ Lo [ PRpRERE
(@) [3s] » [3a [FLLlELTEE
C18-2(2.0 GSL)
[Connection Information]
Terminal Connection Function
1 C89-1/C141-1 No.14, C18-2 No.26 Oil temp. sensor signal
2 C89-3/C141-3 No.13, C18-2 No.18 Sensor ground
3 C89-1/C141-1 No.1, C18-2 No.40 UD solenoid signal
4 C89-1/C141-1 No.16, C18-2 No.39 2ND solenoid signal
5 C89-1/C141-1 No.14, C18-2 No.33 OD solenoid signal
6 C89-1/141-1 No.12, C18-2 N0.38 LR solenoid signal
7 C89-1/141-1 No.15, C18-2 No0.35 DCC solenoid signal
9 JC14/JC104 No.23, JC04 No.23 ATM control relay
10 JC14/3C104 No.23, JC104 No.23 ATM control relay
LKIF210A
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AT -162 AUTOMATIC TRANSAXLE (F4A42)

MONITOR SCANTOOL DATA  emzanss

1.

Connect scantool to data link connector(DLC).
Engine "ON".
Sellect "D RANGE" and drive vehicle.

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

Specification : TCC SLIP  160RPM(In condition that TCC SOL. DUTY  80% )

1, & CURBENT DATA B 24
&
W |A1.EHGTHE SFEED 3459 rpn
B @4, [HPUT SFEED SEMSOE 3457 rpm -
M |85.0<-FUT SFEED EEMSOR 3584 rpn
- INCEENUT T
® |87 . DAHF. CLUTCH ELLF 2 Fp
H |15, SELECT LEVER POSI. L]
16. AT SWITCH
17.1BLE BMITCH
T
|F14 | |PamT | |FUnLL| |HELP |GEPH| | BCED

FIG.1)

FIG.1) : Normal status

5.

ELQEO041A

Are "TCC SOLENOID DUTY and TCC SLIP" within specifications?

YES

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-

sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Component Inspection” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -163

COMPONENT INSPECTION  eiecess2

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.

Can you hear operating tone for using TCC SOLENOID VALVE Actuator Testing Function?

=S

Go to "CHECK OIL PRESSURE" as below.

Replace "TCC SOLENOID VALVE" as necessary and Go to "Verification Vehicle Repair" procedure.

2. CHECK OIL PRESSURE

5y
‘ 7

1)

2)
3)
4)

5)

LKIF210B
Connect Oil pressure gauge to "DA" port.

Ignition "ON"  Engine "OFF".

After connecting Scantool and monitor the "TCC SOLENIOD VALVE DUTY" parameter on the Scantool data list.
Select 1st gear and accelerate Engine speed to 2500 rpm.

Measure oil pressure.

Specification : approx. 6.1kg/cm?
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AT -164 AUTOMATIC TRANSAXLE (F4A42)

6) Is oil pressure value within specification?

M=)

Repair TORQUE CONVERTER CLUTCH(REPLACE Torque Converter ) as necessary and Go to "Verification
Vehicle Repair " procedure.

Replace A/T ass'y (possible to BODY CONTROL VALVE faulty) as necessary and Go to "Verification Vehicle
Repair " procedure.

VERIFICATION OF VEHICLE REPAIR ewro2res

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

1. Connect scan tool and select "Diagnostic Trouble Codes(DTCs)" mode.
2. Using a scantool, Clear DTC.

3. Operate the vehicle within DTC Enable conditions in General information.

4. Are any DTCs present ?

YES

Go to the applicable troubleshooting procedure.

System performing to specification at this time.
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AUTOMATIC TRANSAXLE SYSTEM AT -165
IDTC P0742 TORQUE CONVERTER CLUTCH CIRCUIT - STUCK ON

GENERAL DESCRIPTION  esioz7as

Refer to DTC P0741.

DTC DESCRIPTION  eassaoss
The TCM(PCM) increases the duty ratio to engage the Damper Clutch by monitoring the slip rpms (difference vlaue bete-

ween engine speed and turbine speed ). If a very small amount of slip rpm is maintained though the TCM(PCM) applies
0% duty ratio value, then the TCM(PCM) determines that the Torque Converter Clutch is stuck ON and sets this code.

DTC DETECTING CONDITION  eorsoaro

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Stuck "ON" TORQUE CON-
VERTER(DAMPER) CLUTCH

e Throttle position 1.5V

: TCC
* Output speed 1000rpm . .
Enable Conditions « Solenoid status OFF z;;tlgn TCC or oil pressure

» A/T range switch D,SP

e Time after TCC release 5secs * Faulty TCC solenoid valve

 Faulty body control valve
+ (rationality-low) Calculated slip * Faulty TCM(PCM)
Threshold value (engine speed-input speed) 5rpm

or (rationality-high) Calculated slip  -5rpm

Diagnostic Time * More than 5sec

e Damper clutch abnormal system (If diagnosis
code P0741 is output four times, TORQUE
CONVERTER(DAMPER) CLUTCH is not
controlled by TCM(PCM))

Fail Safe
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AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM

E6DB2AFB

[Circuit Diagram]

TCM(PCM)

C89-3(2.7 GSL) ATM
C141-3(2.0 DSL) Solenoid valve control Contro|
Sensor ground  O/T LR DCC oD 2ND uD relay
13 14 12 15 14 16 1 | c89-1(2.7 GSL)
C141-1(2.0 DSL)
C56(2.7 GSL)

2 1 6 7 5 4 3 9 10] c105(2.0 DSL)
ATM
solenoid
valve

LA
YYYY
Oil temp. sensor T

[Harness Connector]

=7
OO
N

I\

C56(2.7 GSL)
C105(2.0 DSL)

[Connection Information]

7165

18|17|16

LRI RIEIRS

* (21| %|19| %

C89-3(2.7 GSL)
C141-3(2.0 DSL)

Terminal Connection Function
1 C89-1/C141-1 No.14 Qil temp. sensor signal
2 C89-3/C141-3 No0.13 Sensor ground
3 C89-1/C141-1 No.1 UD solenoid signal
4 C89-1/C141-1 No.16 2ND solenoid signal
5 C89-1/C141-1 No.14 OD solenoid signal
6 C89-1/141-1 No.12 LR solenoid signal
7 C89-1/141-1 No.15 DCC solenoid signal
9 JC14/JC104 No.23 ATM control relay
10 JC14/JC104 No.23 ATM control relay

C89-1(2.7 GSL)
C141-1(2.0 DSL)
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AUTOMATIC TRANSAXLE SYSTEM AT -167

MONITOR SCANTOOL DATA  eerrasr:

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

N

Engine "ON".
3. Sellect "D RANGE" and drive vehicle.

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

Specification : TCC SLIP 5RPM

1,2 CURRENT PaTa

i
H |CEK POSITION SNER 1658 rpn
® | [NPUT SFEER BMER 1599 rpn L
LEOUTFUT  EFEED SHGE Ll61H rpw
H | TOD E0LERQID DUTY a8 X
B TOD S1L1PARDUMT ¥ 7a TER
upsy Ty a8 X
ZHDE DUTY 188 B
RSy DUTY a8

FI¥ | SCEM| [FULL | P&RT | | GRPH| |HELP

FIG.1)

FIG.1) : Normal status

ELQEO042A

5. Are "TCC SOLENOID DUTY and TCC SLIP" within specifications?

M=)

Fault is intermittent caused by poor contact in the sensor’s and/or TCM(PCM)’s connector or was repaired and
TCM(PCM) memory was not cleared. Throughly check connectors for looseness, poor connection, bending, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Component Inspection” procedure.

COMPONENT INSPECTION  e72rcect

Refer to DTC P0741.

VERIFICATION OF VEHICLE REPAIR  eeoezrrc

Refer to DTC P0741.
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AT -168 AUTOMATIC TRANSAXLE (F4A42)

IDTC P0743 TORQUE CONVERTER CLUTCH CIRCUIT - ELECTRICAL

COMPONENT LOCATION  esannas

Overdrive
solenoid
valve

Underdrive
solenoid valve

Low&Reverse
solenoid
valve

2ND solenoid
valve

Damper clutch

! solenoid valve
Oil temperature

sensor

BKQEO13A

GENERAL DESCRIPTION  eesrorn

Refer to DTC P0741.

DTC DESCRIPTION  ecesanan

The TCM(PCM) 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 TCM(PCM) judges that DCCSV circuit is malfunctioning and sets
this code.
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AUTOMATIC TRANSAXLE SYSTEM

AT -169

DTC DETECTING CONDITION  eacsanss

[2.7 GSL]/ [2.0 DSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check voltage range

Enable Conditions

Solenoid status Either solid ON or OFF
Voltage of Battery 10V

Threshold value

Voltage 3V

Diagnostic Time

more than 320 ms

Fail Safe

Locked in 3 rd gear.(Control relay off)

TORQUE CON-
VERTER(DAMPER) CLUTCH
. TCC

» Open or short in circuit

» Faulty TCC SOLENOID
VALVE

» Faulty TCM(PCM)

[2.0 GSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check voltage range

Enable Conditions

16V  Voltage Battery 10V
In gear state(no gear shifting) 500msec is
passed from turn on the relay

Threshold value

Feedback voltage from DCC control solenoide

Vb-2V and DCC control duty is 100%
Feedback voltage from DCC control solenoide
=< 5.5V and DCC control duty is 0%

Diagnostic Time

More than 500 ms

Fail Safe

Locked in 3rd gear.(Control relay off)

TORQUE CON-
VERTER(DAMPER) CLUTCH
. TCC

» Open or short in circuit

» Faulty TCC SOLENOID
VALVE

» Faulty TCM(PCM)

SPECIFICATION

Solenoid Valve for Pressure Control
« Sensor type : Normal open 3-way

« Operating temperature : -22~266°F(-30°C 130°C)

e Frequency :
- LR, 2ND, UD, OD, RED : 61.27Hz (at the ATF temp. -20°C above)
- DCC : 30.64Hz

+ Internal resistance : 2.7~3.4Q (68°F or 20°C)
Surge voltage : 56 V

SCHEMATIC DIAGRAM  epasesss

Refer to DTC P0741.
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AT -170 AUTOMATIC TRANSAXLE (F4A42)
MONITOR SCANTOOL DATA  eczecens

1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3. Monitor the "TCC SOL. VALVE" parameter on the scantool

4. Sellect "D RANGE" and Operate "TCC SOLENOID DUTY" more than 85%

1.2 CUREENRT DATrA B 24
| Ja
¥ |@1. ERGTHE SFEED 59 rpn
® B4 INPUT SPEED SEMSOR 3457 rpm |
W @5 04PUT SEPEED SEMEOR 3 rpe
CRaG, DOCSY DUTY '
M |87 P CLUTCH ELLEP 2 Fpa
® |15, SELECT LEUER POEI, D
1b. Al SWITCH
17. 1BLE SWITCH
v
|F14 | |Pa®T | |FULL| |HELP |GEPH| | BCED|
FIG.1)

FIG.1) : Normal status

ELQEO41A

5. Does "TCC SOLENOID 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, corro-

sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Terminal & Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  esaceors

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 then go to "Verification of Vehicle Repair" procedure.

Go to "Power Supply Circuit Inspection” procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -171

POWER SUPPLY CIRCUIT INSPECTION  &77s0se0
1. Disconnect "A/T SOLENOID VALVE" connector.

2. Measure voltage between teminal"10" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON

Specification: 12V is measured only for approx. 0.5sec

ATM
SOLENOID

VALVE 3.UD solenoid valve

4.2ND solenoid valve
Crost20 bsi) 5-0D solenoid valve
C03(2.0GSL)  6.LR solenoid valve

7.TCC solenoid valve

9.A/T battery

10.A/T battery

LKIF230B

4. Is voltage within specifications?

M=)

Go to "Signal circuit inspection" procedure.

Check that A/T-30A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eraeeoea
1. Check signal circuit open inspection.
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "TCM(PCM)" connector.

3) Measure resistance between terminal "7" of the ATM SOLENOID VALVE harness connector and terminal "15/35"
of the TCM(PCM) harness connector.

Specification: approx. 0 Q
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AUTOMATIC TRANSAXLE (F4A42)

[2.7 GSL/ 2.0 DSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

[2.0 GSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control

16.2ND solenoid valve control 38. LR UD solenoid valve control
12.LR solenoid valve control 40.UD solenoid valve control
14.0D solenoid valve control 39.2ND solenoid valve control
15.TCC solenoid valve control 33.0D solenoid valve control

C89-1(2.7 GSL)
C141-1(2.0 DSL)

35.TCC solenoid valve control

ATM
SOLENOID
VALVE

C56(2.7 GSL)
C105(2.0 DSL)

ATM
SOLENOID
VALVE

C03(2.0 GSL)

(40[39]38

[37]36]

{35[34]33

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 Vehicle Repair" procedure.

2. Check signal circuit short inspection

1) Ignition "OFF".

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

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

C18-2(2.0 GSL)
PCM

LKIF230C

Specification: Infinite

ATM
SOLENOID

Y=V VALVE
4
99‘

9 C56(2.7 GSL)
A\ / C105(2.0 DSL)
C03(2.0 GSL)

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

https://autolibrary.ir

LKIF230D



https://autolibrary.ir

AUTOMATIC TRANSAXLE SYSTEM AT -173

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 Vehicle Repair" procedure.

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

3) Measure resistance between terminal "7" and terminal "10" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q (20°C)

ATM SOLENOID
VALVE
3.UD solenoid valve
gig(sz(goGSSL)L) 4.2ND solenpid valve
C03(2.0 GSL) 5.0D solenoid valve
component side 6.LR solenoid valve
7.TCC solenoid valve
9.AT battery
10.A/T battery

LKIF230E

4) s resistance within specification?

YES

Go to "CHECK TCM(PCM)" as below.

Replace TCC SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
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AT -174 AUTOMATIC TRANSAXLE (F4A42)

2. CHECK TCM(PCM)
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 TCC SOLENOID VALVE Actuator Testing Function?

YES

Go to "Verification Vehicle Repair" procedure.

Replace TCM(PCM) as necessary and Go to "Verification Vehicle Repair" procedure

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogakrowdpE

VERIFICATION OF VEHICLE REPAIR  es7eosar

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -175
IDTC P0750 SHIFT CONTROL SOLENOID VALVE A CIRCUIT MALFUNCTION |

COMPONENT LOCATION  epsesens

Refer to DTC P0743.

GENERAL DESCRIPTION  eze7ae07

The Automatic Transmission changes the gear position of the transmission by utilizing a combination of Clutches and
Brakes, which are controlled by solenoid valves. The HIVEC Automatic Transmission consists of a: LR ( Low and Reverse
Brake ), 2ND ( 2nd Brake ), UD ( Under Drive Clutch ), OD ( Over Drive Clutch ), REV ( Reverse Clutch ), and a RED (
Reduction Brake, only for 5 speed transmissions). The LR Brake is engaged in the 1st gear and reverse gear positions.

DTC DESCRIPTION  esaane2

The TCM(PCM) 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 TCM(PCM) judges that the Low and Reverse control solenoid
circuit is malfunctioning and sets this code.

DTC DETECTING CONDITION  ecsonsas

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check voltage range e Open or short in circuit
) ) ) » Faulty LR SOLENOID VALVE
. » Solenoid status Either solid ON or OFF
Enable Conditions . Voltage of Battery 10V * Faulty TCM(PCM)
Threshold value « \oltage 3V
Diagnostic Time e More than 320 ms
Fail Safe * Locked in 3rd gear.(Control relay off)
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check voltage range * Open or short in circuit
» Faulty LR SOLENOID VALVE
« 16V  Voltage Battery 10V « Faulty TCM(PCM)
Enable Conditions  In gear state(no gear shifting) 500msec is

passed from turn on the relay

« Feedback voltage from LR control solenoide
Vb-2V and LR control duty is 0%

» Feedback voltage from LR control solenoide <
5.5V and LR control duty is 100%

Diagnostic Time * More than 320 ms

Threshold value

Fail Safe « Locked in 3rd gear.(Control relay off)

SPECIFICATION  ezoraien

Refer to DTC P0743.
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AT -176 AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM

ECO8CBEB

Refer to DTC P0741.

MONITOR SCANTOOL DATA

EB2A0BDF
1. Connect scantool to data link connector(DLC).

2. Engine "ON".

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

4. Shift gear position 1st to 2nd.

Specification: 1st —» 0%, 2nd - 100%

1.2 CURRENT DATA 1.2 CUBRENT DATA
& FY
* [L&RSV DUTY 8.8 * \LARSV DUTY 108. 6
s puty 8.8 % | x |uDsy pUTY 6.6 %
* |2MDSV DUTY 188. 8% u 3 ZNDSY DUTY 8.8 m
* |0DSY DUTY 188. 8% * |ODSV. - DUTY 180 . 8%,
* ITRANSAXLE RANGE SW D * \SHIFT POSITION z
THROTTLE P.SENSOR 1z2.9 % THROTTLE P.SENSOR 12.9 %
FLUID TEMP.SENSOR 66 °C FLUID TEHP.SENSOR 71 °C
CRK POSITION SNSR 887 rpm CRK POSITION SNSR 835 rpn
¥ T
[FI¥ | [sceN]| [FULL| [PART | [GRPH| [HELP] [FIX | [scBN| [FULL] [PART | [GRPH| [HELP]
FIG.1) FIG.2)

FIG. 1) 1st gear
FIG. 2) 2nd gear

ELQEO45A
5. Does "LR SOLENOID 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, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION

E2AFASAF

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE SYSTEM AT -177

POWER SUPPLY CIRCUIT INSPECTION  esopsess
1. Disconnect "A/T SOLENOID VALVE" connector.

2. Measure voltage between terminal"10" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON.

Specification: 12V is measured only for approx. 0.5sec

ATM 3.UD solenoid valve

SOLENOID 4.2ND solenoid valve

VALVE 5.0D solenoid valve

238(52-270(35'3—3 6.LR solenoid valve

C03(2(.d GSL)) 7.TCC solenoid valve
9.AT battery

10.A/T battery

LKIF240A

4. Is voltage within specifications?

M=)

Go to "Signal circuit inspection" procedure.

Check that A/T-20A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esssieso
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "TCM(PCM)" connector.

3) Measure resistance between terminal "6" of the ATM SOLENOID VALVE harness connector and terminal "12/38"
of the TCM(PCM) harness connector

Specification: approx. 0 Q
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AUTOMATIC TRANSAXLE (F4A42)

[2.7 GSL/ 2.0 DSL]

[2.0 GSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control
16.2ND solenoid valve control
12.LR solenoid valve control
14.0D solenoid valve control

38.LR solenoid valve control
40. LR solenoid valve control
39. LR solenoid valve control
33. LR solenoid valve control
35. LR solenoid valve control

15.TCC solenoid valve control

900000

N2 N 2
@ ;4 ;4 o

C03(2.0 GSL)

C56(2.7 GSL)
C105(2.0 DSL)

/J_ — c;g;(z.o GSL)
C89-3(2.7 GSL) —
O 2

C141-3(2.0 DSL)

J28]27]2625
21pofiofigft7
13[12]11f10[ 0

s[a[3]2]1

LKIF240B
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 Vehicle Repair" procedure.
2. Check signal circuit short inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "TCM(PCM)" connector.

3) Measure resistance between terminal "6" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve
C56(2.7 GSL) 6.LR solenoid valve
C105(2.0DSL)  7.TCC solenoid valve
C03(2.0 GSL) 9.A/T battery

10.A/T battery

LKIF240C
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AUTOMATIC TRANSAXLE SYSTEM AT -179

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 Vehicle Repair" procedure.

COMPONENT INSPECTION  ee7asico
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

3) Measure resistance between terminal "6" and terminal "10" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q (20°C)

ATM
SOLENOID
VALVE

C56(2.7 GSL)
C105(2.0 DSL)
C03(2.0 GSL)
Component side

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.AT battery

10.A/T battery

LKIF240D

4) Is resistance within specification?

YES

Go to "CHECK TCM(PCM)" as below.

Replace LR SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
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AT -180 AUTOMATIC TRANSAXLE (F4A42)

2. CHECK TCM(PCM)
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 LR SOLENOID VALVE Actuator Testing Function?

=S

Go to "Verification Vehicle Repair" procedure.

Replace TCM(PCM) as necessary and Go to "Verification Vehicle Repair" procedure.

ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogkrwdpE

VERIFICATION OF VEHICLE REPAIR  esssaus

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -181
IDTC P0755 SHIFT CONTROL SOLENOID VALVE B CIRCUIT MALFUNCTION |

COMPONENT LOCATION  essoeon

Refer to DTC P0743.

GENERAL DESCRIPTION  escs4se

Refer to DTC P0750.

DTC DESCRIPTION  esrrrcu

Refer to DTC P0750.

DTC DETECTING CONDITION  Eeizpsees

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy « Check voltage range » Open or short in circuit
: : : + Faulty UD SOLENOID VALVE
. » Solenoid status Either solid ON or OFF
Enable Conditions . Voltage of Battery 10V * Faulty TCM(PCM)
Threshold value * \oltage 3V
Diagnostic Time » More than 320 ms
Fail Safe « Locked in 3rd gear.(Control relay off)
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check voltage range » Open or short in circuit
 Faulty UD SOLENOID VALVE
« 16V  Voltage Battery 10V « Faulty TCM(PCM)
Enable Conditions  In gear state(no gear shifting) 500msec is

passed from turn on the relay

« Feedback voltage from UD control solenoide
Vb-2V and UD control duty is 0%

» Feedback voltage from UD control solenoide <
5.5V and UD control duty is 100%

Diagnostic Time * more than 320 ms

Threshold value

Fail Safe « Locked in 3rd gear.(Control relay off)

SPECIFICATION  epoeeeso

Refer to DTC P0743.

SCHEMATIC DIAGRAM  ecscrsez

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE (F4A42)

MONITOR SCANTOOL DATA

1.

Engine "ON".

Shift gear position "N" to "D".

E5B179DE

Connect scantool to data link connector(DLC)

Monitor the "UD SOL. VALVE" parameter on the scantool.

Specification: P/N - 100%, D - 0.0%

5.

TERMINAL & CONNECTOR INSPECTION

1.2 CURRENT DATA 1.2 CURRENT DATA
i i
¥ TCC SOLENOID DUTY 8.8 X ¥* \L&RSV DUTY 8.8
* [UD SOLENOID DUTY 188. & ¥ |ZNDSV DUTY 188. 8 u
¥ (ZND SOLENOID DUTY 188. & ¥ |0DSV DUTY 168. 8%,
* |0D SOLENOID DUTY 188, B u % [TRANSAXLE RANGE SU D
* |SHIFT POSITION - THROTTLE P.SENSOR 12.9 %
E¥SELECT LEVER SW. PN | FLUID TEMP.SENSOR 66 °C
ENGINE TORQUE 14.9 % CRK POSITION SNSR 8A7 rpn
¥ ¥
[F1x | [SCBN] [FULL]| [PART | [GRPH| [HELP| [FIX | [SCRN]| [FULL] [PART | [GRPH| [HELP]

FIG.1)

FIG. 1) P/N Range
FIG. 2) D Range

YES

FIG.2)

Does "UD SOLENOID DUTY " follow the reference data?

ELQEO046A

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, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"

procedure.

Go to "Terminal & Connector Inspection " procedure.

Refer to DTC P0743.

EEA90A2B
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AUTOMATIC TRANSAXLE SYSTEM AT -183

POWER SUPPLY CIRCUIT INSPECTION  eaoeeasr

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between terminal "9" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON

Specification: 12V is measured only for approx. 0.5sec

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve
C56(2.7 GSL) 6.LR solenoid valve
0105('2_0 Dsl) 7.TCC solenoid valve

C03(2.0 GSL) 9.A/T battery
10.A/T battery

Y

LKIF250A

4. Is voltage within specifications?

=S

Go to "Signal circuit inspection" procedure.

Check that A/T-30A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  esaoseo1
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "TCM(PCM)" connector

3) Measure resistance between terminal "3" of the ATM SOLENOID VALVE harness connector and terminal "1/40"
of the TCM(PCM) harness connector

Specification: approx. 0 Q
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AT -184 AUTOMATIC TRANSAXLE (F4A42)

[2.7 GSL/ 2.0 DSL] [2.0 GSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve

3.UD solenoid valve
4.2ND solenoid valve

5.0D solenoid valve 6.LR solenoid valve
6.LR solenoid valve 7.TCC solenoid valve
7.TCC solenoid valve 9.A/T battery

9.A/T battery 10.A/T battery
10.A/T battery

_ 40.UD solenoid valve control
1.UD solenoid valve control 39.2ND solenoid valve control
16.2ND solenoid valve control 33.0D solenoid valve control

14.0D solenoid valve control 35.TCC solenoid valve control
15.TCC solenoid valve control

C03(2.0 GSL)

C56(2.7 GSL)
C105(2.0 DSL) C18-2(2.0 GSL)

@ = o

C89-3(2.7 GSL)

C141-3(2.0 DSL) 0
TCM

[3231]3d]2d 2]
[2423]22[21]20]10]1.817]
15(14[13]1

[8]7]6]5]4[3]2|1

(@) 35[34[33
&\_\_l L —

S ) E—

LKIF250B

4) s resistance within specifications?

=S

Go to "Check signal circuit short Inspection" procedure.

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

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

Specification: Infinite

ATM 3.UD solenoid_ valve

SOLENOID 4.2ND solenoid valve

VALVE 5.0D solenoid valve
6.LR solenoid valve

C56(2.7 GSL) 7.TCC solenoid valve

C105(2.0 DSL) 9.A/T battery

C03(2.0 GSL) 10.A/T battery

LKIF250C

4) s resistance within specifications?
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AUTOMATIC TRANSAXLE SYSTEM AT -185

YES
Go to "Component Inspection” procedure.

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

COMPONENT INSPECTION  e21an082
1. CHECK SOLENOID VELVE
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector.

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

Specification: Approximately 2.7~3.4 Q (20°C)

ATM

SOLENOID
VALVE C56(2.7 GSL)

C105(2.0 DSL)
C03(2.0 GSL)
Component side

Q 3.UD solenoid valve
4.2ND solenoid valve

5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.AT battery

10.A/T battery

LKIF250D

4) Is resistance within specification?

YES

Go to "CHECK TCM(PCM)" as below.

Replace UD SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
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AT -186 AUTOMATIC TRANSAXLE (F4A42)

2. CHECK TCM(PCM)
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 UD SOLENOID VALVE Actuator Testing Function?

=S

Go to "Verification Vehicle Repair" procedure.

Replace TCM(PCM) as necessary and Go to "Verification Vehicle Repair" procedure.
ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogkrwbdpE

VERIFICATION OF VEHICLE REPAIR  eoonsss

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -187
IDTC P0760 SHIFT CONTROL SOLENOID VALVE C CIRCUIT MALFUNCTION |

COMPONENT LOCATION  ezroeess

Refer to DTC P0743.

GENERAL DESCRIPTION  enseassa

Refer to DTC P0750.

DTC DESCRIPTION  eoezeeos

Refer to DTC P0750.

DTC DETECTING CONDITION  ezoeocos

Item Detecting Condition & Fail Safe Possible cause

DTC Strategy » Check voltage range » Open or short in circuit
 Faulty 2nd SOLENOID VALVE

* Faulty TCM(PCM)

* Solenoid status Either solid ON or OFF

Enable Conditions » \oltage of Battery 10V

Threshold value « Voltage 3V
Diagnostic Time * More than 320 ms
Fail Safe » Locked in 3rd gear.(Control relay off)
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check voltage range « Open or short in circuit

 Faulty 2nd SOLENOID VALVE

« 16V  Voltage Battery 10V « Faulty TCM(PCM)

Enable Conditions + In gear state(no gear shifting) 500msec is
passed from turn on the relay

» Feedback voltage from 2nd control solenoide
Vb-2V and 2nd control duty is 0%

» Feedback voltage from 2nd control solenoide
= 5.5V and 2nd control duty is 100%

Threshold value

Diagnostic Time

more than 320 ms

Fail Safe

Locked in 3rd gear.(Control relay off)
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AT -188 AUTOMATIC TRANSAXLE (F4A42)

SPECIFICATION  eeiceecs

Refer to DTC P0743.

SCHEMATIC DIAGRAM  eeorcar

Refer to DTC P0741.

MONITOR SCANTOOL DATA  eosasrcs

1. Connect scantool to data link connector(DLC)

2. Engine "ON".

3. Monitor the "2nd SOL. VALVE" parameter on the scantool.

4. Shift gear position 1st to 2nd.

Specification: 1st gear — 100%, 2nd gear — 0.0%

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
* |LARSU DUTY 8.8 % ¥ |L&RSYV DUTY 188, 83
% [0DSV DUTY 198, A% * [0DSV DUTY 108, B
% |TRANSAXLE RANGE SW D * |SHIFT POSITION 2
THROTTLE P.SENSOR 12.9 ¥ THROTTLE P.SENSOR 12.9 %
FLUID TEMP.SENSOR 66 °C FLUID TEMP.SENSOR 71 °C
CRK POSITION SNSR BA7? rpm CRK POSITION SNSR 835 rpn
¥ Y
[FI% | [SCRN| |FULL| [PART | |GRPH| [HELP| [FI# | [SCEN]| [FULL| |PART | |[GRPH| [HELF |
FIG.1) FIG.2)

FIG. 1) 1st gear
FIG. 2) 2nd gear

ELQEO47A
5. Does "2nd 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, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  ecooes

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE SYSTEM AT -189

POWER SUPPLY CIRCUIT INSPECTION  eu478644

1. Disconnect "A/T SOLENOID VALVE" connector.
2. Measure voltage between terminal "9" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON

Specification : 12V is measured only for approx. 0.5sec

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve
C56(2.7 GSL) 6.LR solenoid valve
0105('2_0 Dsl) 7.TCC solenoid valve

C03(2.0 GSL) 9.A/T battery
10.A/T battery

Y

LKIF250A

4. Is voltage within specifications?

=S

Go to "Signal circuit inspection" procedure.

Check that A/T-30A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

SIGNAL CIRCUIT INSPECTION  eesrers2
1. Check signal circuit open inspection
1) Ignition "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "TCM(PCM)" connector

3) Measure resistance between terminal "4" of the ATM SOLENOID VALVE harness connector and terminal "16/39"
of the TCM(PCM) harness connector

Specification: approx. 0 Q
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AT -190 AUTOMATIC TRANSAXLE (F4A42)

[2.7 GSL/ 2.0 DSL] [2.0GSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve 6.LR solenoid valve

6.LR solenoid valve 7.TCC solenoid valve
7.TCC solenoid valve 9.A/T battery

9.A/T battery 10.A/T battery
10.A/T battery

] 40.UD solenoid valve control
1.UD solenoid valve control 39.2ND solenoid valve control
16.2ND solenoid valve control 33.0D solenoid valve control

14.0D solenoic_i valve control 35.TCC solenoid valve control
15.TCC solenoid valve control

Tl Co3@06sy)

Ao

C56(2.7 GSL
010f(5(2.o DS)L) @

@ A— | —
C89-3(2.7 GSL) —

C141-3(2.0 DSL) O 40| 39| 38 [sdz1zd2d2d272d2
mENE
O 35[34[33 s[o[1

 —
w— L=

C18-2(2.0 GSL)
PCM

)
S
>
e

=]

LKIF260A

4) s resistance within specifications?

=S

Go to "Check signal circuit short Inspection” procedure.

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

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

Specification: Infinite

ATM
SOLENOID 3.UD solenoid valve
VALVE 4.2ND solenoid valve
5.0D solenoid valve
C56(2.7 GSL) 6.LR solenoid valve
L C105(2.0 DSL) 7.TCC solenoid valve
C03(2.0 GSL) 9.A/T battery

10.A/T battery

LKIF260B

4) s resistance within specifications?
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AUTOMATIC TRANSAXLE SYSTEM AT -191

YES
Go to "Component Inspection” procedure.

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

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

3) Measure resistance between terminal "4" and terminal "9" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q (20°C)

ATM

SOLENOID

VALVE C56(2.7 GSL)
C105(2.0 DSL)
C03(2.0 GSL)

Component side

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.AT battery

10.A/T battery

LKIF260C

4) s resistance within specification?

=)

Go to "CHECK TCM(PCM)" as below.

Replace 2nd SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
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AT -192 AUTOMATIC TRANSAXLE (F4A42)

2. CHECK TCM(PCM)
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 2nd SOLENOID VALVE Actuator Testing Function?

=S

Go to "Verification Vehicle Repair" procedure.

Replace TCM(PCM) and Go to "Verification Vehicle Repair" procedure.
ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NogkrwbdpE

VERIFICATION OF VEHICLE REPAIR  er2ra3cc

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -193
IDTC P0765 SHIFT CONTROL SOLENOID VALVE D CIRCUIT MALFUNCTION |

COMPONENT LOCATION  esooens

Refer to DTC P0743.

GENERAL DESCRIPTION  eocsazee

Refer to DTC P0750.

DTC DESCRIPTION  exe4e72r

Refer to DTC P0750.

DTC DETECTING CONDITION  eeorrara

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy e Check voltage range e Open or short in circuit
. . : » Faulty OD SOLENOID VALVE
- » Solenoid status Either solid ON or OFF
Enable Conditions . Voltage of Battery 10V * Faulty TCM(PCM)
Threshold value « Voltage 3V
Diagnostic Time e More than 320 ms
Fail Safe * Locked in 3rd gear.(Control relay off)
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check voltage range » Open or short in circuit
» Faulty OD SOLENOID
Casel + 16V  Voltage Battery 10V VALVE

+ Voltage Battery 10V * Faulty TCM(PCM)

e OIL TEMP. = -23.5°C

Enable Conditions * 2nd gear and not under the down shifting

Case? * Ne = 450rpm
* No 100rpm
e Nt Orpm

* Inhibitor switch is normal and after
2sec is passed from IG ON

» Feedback voltage from 2nd control
solenoide Vb-2V and 2nd control

Casel duty is 0%
» Feedback voltage from 2nd control
Threshold value solenoide< 5.5V and 2nd control
duty is 100%
Case? *  input speed/3rd gear ratio - output
speed = 50rpm
Diagnhostic Time e More than 320 ms
Fail Safe » Locked in 3 rd gear.(Control relay off)
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AT -194 AUTOMATIC TRANSAXLE (F4A42)

SPECIFICATION  ecaorssc

Refer to DTC P0743.

SCHEMATIC DIAGRAM  escesers

Refer to DTC P0741.

MONITOR SCANTOOL DATA  ersicsa

1. Connect scantool to data link connector(DLC).
2. Engine "ON".
3. Monitor the "OD SOL. VALVE" parameter on the scantool.

4. Shift gear position 2nd to 3rd.

Specification: 2nd gear — 100%, 3rd gear —» 0.0%

1.2 CURRENT DATA 1.2 CURRENT DATA
A A
% |TCC SOLENOID DUTY 0.8 % % |L&RSY DUTY 100 8%
% |LR SOLENOID DUTY 100, B % |UDSV DUTY .8 X
% |UD SOLENOID DUTY 0.8 X % |ZNDSV DUTY 100, A% .
¥ |2ND SOLENOID DUTY A.a % EJODSY DUTY 8.8 X
% |0D SOLENOID DUTY 1P0. B - % [SHIFT POSITION 3
JSHIFT POSITION 2 GEAR | THROTTLE P.SENSOR 16.1 %
% |SELECT LEVER SW. D FLUID TEMP.SENSOR 72 °C
ENGINE TORQUE 14.9 % CRK POSITION SNSR 1789 rpm
Y Y
[FIX | [sceN| [FuLL| [PaRT | [GRPH| [HELP] [FIX | [SCBN| [FULL| |PART | |GRPH| [HELP|

FIG.1) FIG.2)

FIG. 1) 2nd gear
FIG. 2) 3rd gear

ELQEO048A
Does "OD SOLENOID 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, corro-
sion, contamination, deterioration or damage.Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Terminal  Connector Inspection " procedure.

TERMINAL & CONNECTOR INSPECTION  ercozosr

Refer to DTC P0743.
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AUTOMATIC TRANSAXLE SYSTEM AT -195

POWER SUPPLY CIRCUIT INSPECTION  eesa4sec
1. Disconnect "A/T SOLENOID VALVE" connector.

2. Measure voltage between terminal "9" of the sensor harness connector and chassis ground.

3. Turn ignition switch OFF - ON.

Specification : 12V is measured only for approx. 0.5sec

ATM 3.UD solenoid valve
SOLENOID 4.2ND solenoid valve
VALVE 5.0D solenoid valve
C56(2.7 GSL) 6.LR solenoid valve
C105(2.0 DSL) 7.TCC solenoid valve
C03(2.0 GSL) 9.A/T battery

10.A/T battery

Y

LKIF250A

Is voltage within specifications?

=S

Go to "Signal circuit inspection" procedure.

Check that A/T-30A Fuse in engine room junction is installed or not blown.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.
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AT -196

AUTOMATIC TRANSAXLE (F4A42)

SIGNAL CIRCUIT INSPECTION  essaceen

1. Check signal circuit open inspection

1) Ignition "OFF".

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

3) Measure resistance between terminal "5" of the ATM SOLENOID VALVE harness connector and terminal "14/33"

of the PCM/TCM harness connector

Specification: approx. 0 Q

[2.7 GSL/ 2.0 DSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

1.UD solenoid valve control
16.2ND solenoid valve control
14.0D solenoid valve control
15.TCC solenoid valve control

C56(2.7 GSL)
C105(2.0 DSL)

©Q

€89-3(2.7 GSL)

C141-3(2.0 DSL)
TCM

Is resistance within specifications?

YES

Go to "Check signal circuit short Inspection” procedure.

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

[2.0GSL]

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

40.UD solenoid valve control
39.2ND solenoid valve control
33.0D solenoid valve control
35.TCC solenoid valve control

C03(2.0 GSL)

C18-2(2.0 GSL)
PCM

2423]22]21b0f10f18}1 7
helishalisfizliafio] o
35|34 |33[el7]sl5]4]5]2]1

)

A=
- ol
O

O 39 | 38 Az 1228272625

SN =
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AUTOMATIC TRANSAXLE SYSTEM AT -197

2. Check signal circuit short inspection
1) Ignition "OFF"  Engine "OFF".
2) Disconnect "A/T SOLENOID VALVE" connector and "TCM(PCM)" connector.

3) Measure resistance between terminal "5" of the ATM SOLENOID VALVE harness and chassis ground.

Specification: Infinite

ATM

\S,gtsgo”) C56(2.7 GSL)
C105(2.0 DSL)
C03(2.0 GSL)

Component side

@ 3.UD solenoid valve

4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.AT battery

10.A/T battery

LKIF270B

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 Vehicle Repair" procedure.
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AT -198 AUTOMATIC TRANSAXLE (F4A42)

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

3) Measure resistance between terminal "5" and terminal "9" of the ATM SOLENOID VALVE harness connector.

Specification: Approximately 2.7~3.4 Q (20°C)

ATM

\S,SEEE'O'D C56(2.7 GSL)
C105(2.0 DSL)
C03(2.0 GSL)

Component side

3.UD solenoid valve
4.2ND solenoid valve
5.0D solenoid valve
6.LR solenoid valve
7.TCC solenoid valve
9.A/T battery

10.A/T battery

LKIF270C

4) s resistance within specification?

=S

Go to "CHECK TCM(PCM)" as below.

Replace OD SOLENOID VALVE as necessary and go to "Verification Vehicle Repair" procedure.
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AUTOMATIC TRANSAXLE SYSTEM AT -199

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

4) Can you hear operating sound for OD SOLENOID VALVE Actuator Testing Function?

=S

Go to "Verification Vehicle Repair" procedure.

Replace TCM(PCM) and Go to "Verification Vehicle Repair" procedure.
ACTUATOR TEST CONDITION

IG SWITCH ON

TRANSAXLE RANGE SWITCH is normal
P RANGE

Vehicle Speed Okm/h

Throttle position sensor 1V

IDLE SWITCH ON

ENGINE RPM 0

NoghswhNE

VERIFICATION OF VEHICLE REPAIR  ecrracis

Refer to DTC P0741.
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AT -200 AUTOMATIC TRANSAXLE (F4A42)
IDTC P0885 A/T RELAY CIRCUIT MALFUNCTION |

COMPONENT LOCATION  ecocazss

BKQEO024A

GENERAL DESCRIPTION  eaezro2p
The HIVEC Automaic Transmission supplies the power to the solenoid valves by way of a control relay. When the
TCM(PCM) sets the relay to ON, the relay operates and the battery power is supplied to all the sonenoid valves. When

the TCM(PCM) sets the relay to OFF, all solenoid valve power is shut off and the transmission is held in the 3rd gear
position. (Fail Safe Mode)

DTC DESCRIPTION  e404p600

The TCM(PCM) checks the A/T control relay signal by monitoring the contol signal. If, after the iginiton key is turned on,
an unexpected voltage value, which is quite a bit lower than battery voltage is detected, the TCM(PCM) sets this code.
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AUTOMATIC TRANSAXLE SYSTEM

AT -201

DTC DETECTING CONDITION  eesspees

[2.7 GSL]/ [2.0 DSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check voltage range

Enable Conditions

Voltage of Battery 9V

Threshold value

Diagnostic Time

Time after TCM(PCM) turns on  0.5sec
Voltage 7V
0.1sec

Fail Safe

Locked in 3rd gear.(Control relay off)

e Open or short in circuit
» Faulty A/T control relay
* Faulty TCM(PCM)

[2.0 GSL]

Item

Detecting Condition & Fail Safe

Possible cause

DTC Strategy

Check voltage range

Enable Conditions

22V \oltage Battery 9V

Time after TCM(PCM) turns on  0.5sec

Threshold value

Voltage 7V orVoltage  24.5V

Diagnostic Time

0.1sec

Fail Safe

Locked in 3rd gear.(Control relay off)

* Open or short in circuit
* Faulty A/T control relay
* Faulty TCM(PCM)
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AUTOMATIC TRANSAXLE (F4A42)

SCHEMATIC DIAGRAM  epagrecy

[Circuit Diagram]

ATM
control

; § *********** f relay

2 | 3
oo | 0
1 .
— 8 Joint
=, 9 connector
G123/G17 E ! J !
- - _————— A, U |
9jJco4
21 |c89-3(2.7 GsL) (2.0 GSL) 10 C89-1(2.7 GSL) 7 JC104(2.7 GSL/2.0 DSL)
21 |cia1-320DsL) 2o 31 C141-1(2.0 DSL) JC04(2.0 GSL)
32 ]Jci18-2(2.0GsL) 32 @resy _ 36) C18-2(2.0 GSL)
ATM solenoid valve
ATM control N~ —
relay Battery voltage
TCM(PCM)

[Harness Connector]

7/6(5

18|17|16

C89-3(2.7 GSL)
C141-3(2.0 DSL)

—— ——,
12|11f10] x |8 || 76|« |a]x|x]2
()

«|23|22 « |20 [19]18 17|16 [15] 8] *
**32**9292827*25
x |a3|a2| « | * 3938 37| * | *
56 * |54]53]52 | |50 [49] « | 3] 46]45
68[67| « | « [64] « |62] |62 « | 59| 58|57
— —

EFE“

JC104(2.7 GSL/2.0 DSL)
JC04(2.0 GSL)

[Connection Information]

C89-1(2.7 GSL)
C141-1(2.0 DSL)

la0]30] 38

[57] s8]

(5] - [s3f

32] - | <[29]28] - |26] -
24] - [22]21f20]10]18] +
| <pafuaf ] L] -]~
ADEEBEE

—T

C18-2(2.0 GSL)

Terminal Connection Function
1 - Hot at all times
2 G123/G17 Ground
3 89-1/C141-1 No.2 or 3, C18-2 N0.36 Joint connector
4 89-3/C141-3 No.21, C18-2 No0.32 ATM control relay signal
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AUTOMATIC TRANSAXLE SYSTEM AT -203

MONITOR SCANTOOL DATA  ee2s0pa7
1. Connect scantool to data link connector(DLC).
2. Ignition "ON"  Engine "OFF".

3. Monitor the "A/T CON. RELAY VOLT" parameter on the scantool.

Specification : Approx. B+

1.2 CURREMT DéT#h

#+T RELAY UOLT

TRANSAKLE RAMGE SU P,H

SHIFT POSITION M, P, R

BOOST PHESE.SHSE 3 KFa | o
HOLDASTD SWITCH 21D

AT SWITCH OFF

CLOSED TP SWITCH oM

STOP LIGHT SWITCH OFF

| ¥
[FI% | |SCEM| |FULL| PART| | GEFH| [HELF

ELQEO049A

4. Is AIT RELAY VOLT 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, corro-
sion, contamination, deterioration or damage. Repair or replace as necessary and go to "Verification Vehicle Repair"
procedure.

Go to "Terminal ~ Connector Inspection” procedure.
TERMINAL & CONNECTOR INSPECTION  ereianea
Refer to DTC P0743.

POWER SUPPLY CIRCUIT INSPECTION  essarare
1. Ignition "ON"  Engine "OFF".
2. Disconnect the "A/T CONTROL RELAY" connector.

3. Measure the voltage between terminal "1" of the "A/T CONTROL RELAY" harness connector and chassis ground.

Specification : Approx. B+
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AT -204 AUTOMATIC TRANSAXLE (F4A42)

ATM
CONTROL
RELAY

JC104(2.7 GSL/2.0 DSL) 1.Battery

L
12¢ 22 JC04(2.0 GSL) 2.Ground
- 3.Supplying Power
csas@r oSl 12 €89-1(2.7 GSL) to solenoid valve
-3(2. ) C141-1(2.0 DSL)
C18-2(2.0 GsL) | 32 C18-2(2.0 GSL) 4.AIT control relay

TCM(PCM)

LKIF280B
4. Is voltage within specifications?
YES
Go to "Signal circuit inspection” procedure.

Check that A/T-30A Fuse in engine room junction is installed or not blown.
Check for Open in harness. Repair as necessary and Go to "Verification Vehicle Repair” procedure.

SIGNAL CIRCUIT INSPECTION  essoassr
1. CHECK A/T control relay harness
1) Ignition "OFF".
2) Disconnect the "A/T CONTROL RELAY" connector.

3) Measure the voltage between terminal "4" of the "A/T CONTROL RELAY" harness connector and chassis ground.

4) Turn ignition switch OFF - ON.

Specification: 12V is measured only for approx. 0.5sec

o5

ATM
CONTROL
RELAY

12 ¢ 10 € JC104(2.7 GSL/2.0 DSL) 1.Battery
JCO4(2.0 GSL) 2.Ground

C89-3(2.7GsL) |21 C89-1(2.7 GSL) 3.Supplying Power
C141-3(2.0 DSL) gé 3% C141-1(2.0 DSL) to solenoid valve
C18-2(2.0 GSL) C18-2(2.0 GSL) 4.A/T control relay

TCM(PCM)

LKIF280C
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AUTOMATIC TRANSAXLE SYSTEM AT -205

5) Is voltage within specifications?
YES

Go to "Check Supplying Power to solenoid valve" procedure.

Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure
If signal circuit is OK, Substitute with a known-good TCM(PCM) and check for proper operation. If the problem
is corrected, replace TCM(PCM) and then go to "Verification of Vehicle Repair" procedure.

2. CHECK Supplying Power to solenoid valve harness
1) Ignition "OFF".
2) Disonnect the "A/T CONTROL RELAY" and TCM(PCM) connector.

3) Measure the resistance between terminal "3" of the "A/T CONTROL RELAY" harness connector and terminal "2
or 3/ 32 or 36" of the TCM(PCM) harness connector

Specification : Approx. 0 Q

B+
OFF I
4 1
CONTROL
RELAY
2 3
126 22 10 & 3C104(2.7 GSL/2.0 DSL) 1.Battery
1 Jc04(2.0 L) 2.Ground

3.Supplying Power
to solenoid valve
4.AIT control relay

€89-3(2.7 GSL) o 21
€141-32.00sL)O 21
C18220GSL) 32 C89-1(2.7 GSL)

2 )
32 36 C141-1(2.0 DSL)
C18-2(2.0 GSL)
TCM(PCM)

4) Is resistance within specifications?

LKIF280D

=S

Go to "Ground circuit inspection” procedure.

Check for Open in JC104/ JC04 joint connector.
Check for open in harness. Repair as necessary and Go to "Verification Vehicle Repair" procedure.

GROUND CIRCUIT INSPECTION  esreascs
1. Ignition "OFF".

2. Connect the "A/T CONTROL RELAY" connector.
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AT -206 AUTOMATIC TRANSAXLE (F4A42)

3. Measure the resistance between terminal "2" of the "A/T CONTROL RELAY" harness connector and chassis ground.

Specification : Approx. 0 Q

@OFF

1.Battery
2.Ground
3.Supplying Power
to solenoid valve
4.AIT control relay

{ JC104(2.7 GSL/2.0 DSL)
12@ 22 10 JC04(2.0 GSL)

€89-3(2.7 GsL) O 21 20 30 c89-1(2.7 GSL)
C18-2(2.0GSL) . 32 32 36 C18-2(2.0GSL)

TCM

4. Is resistance within specifications?
YES
Go to "Component inspection" procedure.

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

COMPONENT INSPECTION  erzreero
1. Ignition "OFF".
2. Remove "A/T CONTROL RELAY"

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

LKIF280E

Specification : Shown below

Item Termianl No.
_ 1(red) - 3(pink) INFINITE
Resistance
2(black) - 4(pink)
supply(B+) to number 4 and supply (B-) to number 2. 1(red) - 3(pink) 00
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AUTOMATIC TRANSAXLE SYSTEM AT -207

4. Is resistance with in specification?

M=)

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

Replace ATM CONTROL RELAY and then go to "Verification of Vehicle Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  esoerspa

Refer to DTC P0741.
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AT -208 AUTOMATIC TRANSAXLE (F4A42)
IDTC P1500 VEHICLE SPEED SENSOR |

COMPONENT LOCATION  eoceraoe

Wheel speed sensor

ELQES01E

GENERAL DESCRIPTION  e7acaozs
The vehicle speed sensor outputs pulse-signals according to the revolutions of the output shaft of the transmission. The

TCM(PCM) determines the vehicle speed by counting the frequency of the pulses. This value is mainly used, by the
TCM(PCM), as comparison data for determining malfunctions of the output speed sensor.

DTC DESCRIPTION  eecraace

The TCM(PCM) calculates the vehicle speed based on the frequency of the pulses. If the calculated value from this sensor
does not agree with the value determined by the OUTPUT SPEED SENSOR(PGB) , the TCM(PCM) sets this code.
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AUTOMATIC TRANSAXLE SYSTEM AT -209

DTC DETECTING CONDITION  eosorses

[2.7 GSL]/ [2.0 DSL]/ [2.0 GSL]

Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Plausibility check » Open or short in harness
i » Contact resistance in
* Engine speed 2100rpm connectors
" * Engine load 250 mg/rev « Faulty wheel speed sensor
Enable Conditions  Coolant temperature  60°C(140°F)
Case 1 » 10V< Battery voltage 16V

* No fuel shut-off

» Vehicle speed=0 with high engine

Threshold value speed and engine load

Diagnostic Time e 60 seconds

DTC Strategy * Electrical check

e Vehicle speed 0
» 10V< Battery voltage 16V

* TCM(PCM) detects abnormal input
voltage of the signal circuit

Enable Conditions
Case 2

Threshold value

Diagnostic Time » 10 seconds

REFER TO ECM DAIGNOSIS PROCEDURE.

ELQES501F
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AT -210 AUTOMATIC TRANSAXLE (F4A42)
IDTC U0O001 CAN COMMUNICATION BUS OFF |

COMPONENT LOCATION  espssass

KKQE001D

GENERAL DESCRIPTION  eseprsia
The TCM can either receive data from the Engine Control Module or ABS control module, or it can send data to the ECM

andABSCM by using CAN communication. The CAN communicaton is one of the vehicle communications method, which
is now widelyused to transfer the vehicle data.

DTC DESCRIPTION  esr2spe8

When the TCM cannot read the data from the ECM through the CAN-BUS line, the TCM sets this code.
CAN-BUS circuit malfunctioning or ECM can be a posssible cause of this DTC.
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AUTOMATIC TRANSAXLE SYSTEM

AT -211

DTC DETECTING CONDITION  esspgco2

[2.7 GSL]/ [2.0 DSL]

Item Detecting Condition & Fail Safe

Possible cause

DTC Strategy » Check voltage range

* IG switch ON
¢ No actuator test
* No FAIL SAFE status of 3rd gear holding
Enable Conditions * No FAIL in PG-A,B
« Power voltage = 10V is detected for
a series of 0.5 sec
* Engine STOP

Threshold value * In case of no ECU information

Diagnostic Time « 1.5 Sec

« INTELLIGENT SHIFT and is inhibited
 Learning for oil pressure control is inhibited

e Open or Short in CAN
communication harness

e Faulty ECM

e Faulty TCM

¢ INTELLIGENT SHIFT is inhibited
 Learning for oil pressure control is inhibited
» Torque Retard requirement is inhibited

* Direct connection control of TCC is inhibited

Fail Safe

Fail Safe « Torque Retard requirement is inhibited
« Direct connection control of TCC is inhibited
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy » Check communication * Open or Short in CAN
communication harness
Enable Conditions e Nt = 1000rpm and 5000msec passed « Faulty ECM
from IG "on « Faulty TCM
Threshold value » CAN message transfer error
Diagnostic Time * 0.5 sec
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AUTOMATIC TRANSAXLE (F4A42)

AT -212
SCHEMATIC DIAGRAM  eresacsc
[Circuit Diagram] [Connection Information]
Terminal Connection Function
C113-1 No.10 C89-3/C141-3 No.3 CAN Communication(HIGH
ECM
C113-1 No.9 C89-3/C141-3 No.4 CAN Communication(LOW)
36 37 [ C68-4(2.7 GSL)
10 19 | C113-1(2.0 DSL)
7 6 1 C18-1(2.0 GSL)
C51(2.7 GSL)
€89-3(2.7 GSL) C101(2.0 DSL)
3 4 Cl41—3(2.0DSL£)) 4 |co120 Gst)
— OO
HIGH LOW HIGH LOW
4WD
TCM ECM
[Harness Connector]
1 1 .
[+ ]* 910*]2H15~1s192 EREZE
T i4*7|4‘84'9iégsqs‘glsligei;s; oot | 3
7 6 5 ARBBannne +| « [76[77]78]79]80]8: 2
18|17|16 — —
L —
C89-3(2.7 GSL) C113-1(2.0 DSL)
C141-3(2.0 DSL)
"| I_L‘j‘_l |' 24|23|22|21120|19
18]17|16|15[14|13
13|12 |11(10| 9( 8| 7( 6| 54| 3| « |1
x|k |[*|*|*|7
26| 25|24 23| » |21/20|19|18|17| 16 (15 | 14 *x|*|*x|*|1
m = J l_
C51(2.7 GSL) C68-4(2.7 GSL)
C101(2.0 DSL)
C01(2.0 GSL)
678 9(10]11| % | » |14| = | = | 17| 18| » | = | 21| 22| 23| 24 5|4
% |26| 27 *|29|130[ 31|32 « | « | = | » |37[38/39| « | » | 4243 3
% | 45| « | 47| 48| » | 50| 51| 52| » | 54| 55| 56| « | 58| 59| 60| 61| 62
* | 64| 65| 66| 67|68|69|70| 71| 72[ 73| » | 75| 76| 77| 78| = | 80| 81 2|1
C18-1(2.0 GSL)
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AUTOMATIC TRANSAXLE SYSTEM AT -213

MONITOR SCANTOOL DATA  eraracas
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.

4. Compare it with reference data as below.

1.2 CURRENT DATA 8116 1.2 CURRENT DATA 81/16
& i
o1 ENGINE R 1372 rpn o . "
% |[B2.VEHICLE SPEED SNSR 18  kn<h % |@2.VEHICLE SPEED SNSR 158 knh
% |[@3. THROTTLE P.SENSOR  15.7 % % |@3.THROTTLE P.SENSOR  41.2 %
@7.DAMP. CLUTCH SLIP <:> @7. DAMP. CLUTCH SLIP
@8.LaR SV DUTY 88.L&R SV DUTY
#9.UD SU DUTY #9.UD SV DUTY
18.2ND SV DUTY 18.2ND SU DUTY
11.0D SU DUTY 11.0D SV DUTY
¥ Y
[F1% | |PART| [FULL| [HELP| |GRPH| [RCRD| [FIX | [PaRT]| [FULL| [HELP| [GRPH]| [RCRD]

FIG.1) FIG.2)

FIG.1) Low-speed
FIG.2) High-speed

EKQE621A
5. Does "CAN BUS LINE DATA " follow the reference data?

=S

Fault is intermittent caused by poor contact in the sensor’s and/or TCM’s connector or was repaired and TCM
memory was not cleared. And go to Verification of Vehicle Repair procedure.

Go to "Terminal  Connector Inspection” procedure.

TERMINAL & CONNECTOR INSPECTION  ebsecris

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?

M=)

Fault is intermittent caused by poor contact in the sensor’s and/or TCM’s connector or was repaired and TCM
memory was not cleared.And go to Verification of Vehicle Repair procedure.
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AT -214 AUTOMATIC TRANSAXLE (F4A42)

Go to "Signal circuit inspection" procedure.

SIGNAL CIRCUIT INSPECTION  eosss1s
1. Ignition "ON"  Engine "OFF".
2. Disconnect the "TCM" connector.

3. Measure resistance between terminal "3" and "4" of the "TCM" harness connector.

Specification : approx. 60 Q

C89-3(2.7 GSL)
C141-3(2.0 DSL)

3. CAN-HIGH
4. CAN-LOW

LKIF290B

4. Is measured resistance within specifications?

YES

Substitute with a known-good TCM and check for proper operation. If the problem is corrected, replace 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 Vehicle
Repair" procedure.

VERIFICATION OF VEHICLE REPAIR  eacrapa

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -215
IDTC U0100 CAN - NO ID FROM ECU

COMPONENT LOCATION  eooaseso

Refer to DTC U00O01.

GENERAL DESCRIPTION  eo7eeess

Refer to DTC U0001.

DTC DESCRIPTION  ecicasss

Refer to DTC U00O01.

DTC DETECTING CONDITION  eesscra:

[2.7 GSL]/ [2.0 DSL]

ltem Detecting Condition & Fail Safe Possible cause
DTC Strategy « Check voltage range e Open or Short in CAN
« IG switch ON communication harness
e Faulty ECM
¢ No actuator test . Faulty TCM
* No FAIL SAFE status of 3rd gear holding y
Enable Conditions * No FAIL in PG-A,B
» Power voltage = 10V is detected for
a series of 0.5 sec
* Engine STOP
Threshold value * In case of no ECU information
Diagnostic Time *« 1.5 Sec
¢ INTELLIGENT SHIFT and is inhibited
Fail Safe » Learning for oil pressure control is inhibited
» Torque Retard requirement is inhibited
« Direct connection control of TCC is inhibited
[2.0 GSL]
Item Detecting Condition & Fail Safe Possible cause
DTC Strategy * Check communication * Open or Short in CAN
communication harness
Enable Conditions « Nt = 1000rpm and 5000msec passed « Faulty ECM
from 1G “on - Faulty TCM
Threshold value * No message from ems
Diagnostic Time « 1.5 sec

e INTELLIGENT SHIFT is inhibited
 Learning for oil pressure control is inhibited
« Torque Retard requirement is inhibited

« Direct connection control of TCC is inhibited

Fail Safe

SCHEMATIC DIAGRAM  esarrsct

Refer to DTC U0001.
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AT -216 AUTOMATIC TRANSAXLE (F4A42)

MONITOR SCANTOOL DATA  errcesss
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.

4. Compare it with referance data as below.

1.2 CURRENT DATA A1/ 16 1.2 CURREHT DaAThA A1-16
i 'y
¥ |B2.VEHICLE SPEED SHSR 18 kmn<h ¥ |AZ2.VEHICLE SPEED SHSRE 158 knsh
¥ |A3.THROTTLE P.3ENSOR 15.7 % * |A3.THROTTLE F.SENSOR 41.2 %
a7.DAMP. CLUTCH SLIP <:> A7.DAME. CLUTCH SLIFP
A8.L&R SV DUTY B8.L&R 3V DUTY
A9.uUn sV DUTY A9.Un SV DUTY
16. 2ND SU DUTY 18. ZND S\ DUTY
11.0D SV DUTY 11.0D SV DUTY
¥ L
|[FI%_| [PART | |FULL| [HELP| |GRPH| | RCRD | [FI% | [PART| |[FULL| [HELP| |GRPH| [RCRD|

FIG.1) FIG.2)

FIG.1) Low-speed
FIG.2) High-speed

EKQE621A
5. Does "CAN BUS LINE DATA " follow the reference data?

YES

Fault is intermittent caused by poor contact in the sensor’s and/or TCM’s connector or was repaired and TCM
memory was not cleared.And go to Verification of Vehicle Repair procedure.

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

VERIFICATION OF VEHICLE REPAIR  eorcrop

Refer to DTC P0741.
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AUTOMATIC TRANSAXLE SYSTEM AT -217
AUTOMATIC TRANSAXLE

COMPONENTS (l) E3F920AD

20-26 32-37 20-26
(200-260, 14-18) (320-370, 24-27) (200-260, 14-18)
53 14
52 54 12 3 4 > 6 78 910 11 1213 15 16 17 18
51 I/
50 ——-
 — —
° iiamu T (
£ | | ) 7 ]
48 31— 2 = &
47 & |
eS|
a6 i::—‘; k./
45 B
i 19
" A q\ 4
= ﬂ-!-L-l [
w — Al
D ———)e f i | NI
NN — N
43
42
160-180 41
(1600- 40
10128 2
-126) 59
37
36
34
33
62 61 60 59 58 57 56 55 32
130140 o)
(1300-1400, 91-98)
30 29 28
42-54

(420-540, 29-38)

68 67 66 65 64 63

TORQUE : Nm (kgf.cm, Ibf.ft)

LKIFOO06A
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AUTOMATIC TRANSAXLE (F4A42)

©ONOUAWN R

B W WWWWWWWWWNDNNDNNNNMNNNNRPRPRPEPERPEPRERPREPREERE
O VWO NOOUUPAWNRPODOONOUOPMAWNPOOONOOGPRAWDNEPEOS

. Thrust bearing
. Underdrive sun gear
. Output carrier

Low and reverse annulus gear
Bolt

. Transfer drive gear
. Snhap ring
. Thrust bearing

Underdrive clutch hub
. Underdrive clutch

. Thrust washer

. Oil pump gasket

. Seal ring

. Flange bolt

. O-ring

. Seal ring

. Oil pump

. Torque converter

. Transfer driven gear

. Taper roller bearing

. Bearing retainer

. Lock pin

. Pinion shaft

. Washer

. Taper roller bearing

. Oil seal

. Differential spacer

. Differential gear

. Differential spacer set
. Flange bolt

. Differential drive gear
. Fly wheel bolt

. Differential case

. Oil seal

. Transmission case

. One-way Clutch Inner Race
. Sealing cap

. Output spacer set

. Collar

. Output shaft

41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

Locking pin

Roller bearing

Snap ring

Thrust race

Input shaft

Thrust bearing

Thrust bearing

Return & O/D clutch
Rear cover

O/D clutch hub

Return sun gear
Output carrier

Flange bolt

Snap ring

Low and reverse brake piston
Wave spring

Brake pressure plate
Snap ring

Snap ring set

Brake pressure plate
2nd brake retainer
Snap ring

2nd brake return spring
Brake disc

Brake reaction plate
Brake plate

Brake spring retainer
Low and reverse return spring

https://autolibrary.ir
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AUTOMATIC TRANSAXLE SYSTEM AT -219
COMPONENTS (2)
1 10-12
18.25 (180-250, 13-18) (100-120, 7-8)
%ﬁ 8 131415 16 17 ° 19

2
i

5-7
(50-70, 4-5)

TORQUE : Nm (kgf.cm, Ibf.ft)

10-12
(100-120, 7-8)
27 fi
26 A

(
S

=M
e i
~ oy Al B

20 21

i
A0 1 % 4

10-12
22 (100-120, 7-8)
23

)
&2

. Roller

. Detent spring

. Parking roller shaft
. Parking spring shaft
Oil seal

. 2nd brake retainer

. Flange nut

Spring washer

Qil ring

©ONOUTAWN R

10. Manual control shaft
11. Oilring

12. Oil strainer

13. Manual control lever
14. Parking roller rod
15. Parking roller shaft
16. Parking sprag

17. Parking sprag shaft
18. Flange bolt

https://autolibrary.ir

19.
20.
21.
22.
23.
24.
25.
26.
27.

Output speed sensor
Eye bolt

Gasket

Input speed sensor
Flange bolt

Oil filter

Valve body gasket
Valve body

Flange bolt

LKIFO06C
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AUTOMATIC TRANSAXLE (F4A42)

COMPONENTS (3)

4-6
(40-60,3-4)  20-26
2 (200-260, 14-18)
l =g °
EE\ o Section Y-Y
' AT D
AN
g &)
23
S \
- ) ™~ 4
Section V-V
16
5 TM right side view
10-12 (100-120, 7-8)
Section T-T
17
BN ! Section R-R
T A T
10-12 ]:;'-i-':’i{l' 0 @
(100120,79) | [y E.i:% (80-100, 6-7)
Qlod = s ?
.!. AN ) E? N &)
By =91 o JOD)
T ‘@\rffy:.,g’c’-’“"!#,iwiﬂ. 9 10 1112 1314 =
"o o | BRI *
e U0 Section P-P
TORQUE : Nm (kgf.cm, Ibf.ft)
1. Vehicle speed sensor 7. Harness 13. Coil spring
2. Washer 8. Snap ring 14. Coil spring
3. Seal bolt 9. Coil spring 15. Coil spring
4. Flange bolt 10. Coil spring 16. O-ring
5. Oil guide 11. Coil spring 17. Dowel pin
6. Steel ball 12. Coil spring

LKIFO06D
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AUTOMATIC TRANSAXLE SYSTEM AT -221
COMPONENTS (4)
20-26 (200-260, 14-18)
30-44
(300-450, 22-23)
5 6 7
— 10-12
+ m (100-120, 7-8)
],
8-10
(80-100, 6-7)
4 3
— O [
\
N ) <
i Iy =
‘ o
9 8
8-10 40-50 1
(80-100, 6-7) I (400-500, 29-36)
7< [ S TM left side view
TORQUE : Nm (kgf.cm, Ibf.ft)
1. Inhibitor switch 6. Gasket
2. Control cable bracket 7. Converter housing
3. Stud 8. Gasket
4. Pressure check plug 9. Magnet plug
5. Eye bolt 10. Accumulator piston
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AT -222 AUTOMATIC TRANSAXLE (F4A42)

COMPONENTS (5)

e 22(220,16)

11(110,8) 10

11
20 o
11(110,8) \& ¢ 2714

K —?@ v //6(60,4)
° (ﬁ P __~30(300,217)
g 15 10(110,7)0— 6
11(110,8) %? . 23(230,17) L%>
: 7

TORQUE : Nm (kgf.cm, Ibf.ft)

Marked part shall be replaced with new part. 10(100,7) ——%

1. Torque converter 11. Inhibitor switch 21. Solenoid valve harness

2. Roll stopper bracket 12. Speedometer gear 22. Strainer

3. Harness bracket 13. Valve body cover 23. 2nd brake retainer oil seal

4. Shift cable bracket 14. Detent spring 24. Accumulator piston

5. QOil level gauge 15. Manual control shaft assembly 25. Accumulator spring

6. Eye bolt 16. Oil temperture sensor 26. Accumulator spring

7. Qil cooler feed tube 17. Valve body 27. Manual control lever shaft roller
8. Output speed sensor 18. Steel ball 28. Manual control lever shaft

9. Input speed sensor 19. Gasket 29. Parking roller rod

10. Manual control lever 20. Snap ring

LKIFO06F
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AUTOMATIC TRANSAXLE SYSTEM

AT -223

42-54

(420-540, 29-38)

42-54
(420-540, 29-38) g2 91

93

It

\ 180-210
(1800-2100, 126-147)

@éy&

Marked part shall be replaced with new part.

TORQUE : Nm (kgf.cm, Ibf.ft)

. Transfer drive gear set

. Converter housing

. Differential

. Oil filter

. Oil pump

. Gasket

. Thrust washer #1

. Underdrive clutch & input shaft
. Thrust bearing #2

. Underdrive clutch hub

. Rear cover

. Thrust race #8

. Sealring

. Input shaft rear bearing

. Thrust bearing #7

. Reverse & overdrive clutch
. Thrust bearing #6

. Overdrive clutch hub

. Thrust bearing #5

. Planet carrier reverse sun gear
. Snap ring

. 2nd brake piston

. Return spring

53. Pressure plate

54. 2nd brake disc

55. 2nd brake plate

56. Low & reverse annulus gear
57. Snapring

58. One-way clutch 1

59. Stopper plate

60. Thrust bearing #4

61. Overdrive planetary carrier
62. Output planetary carrier
63. Underdrive sun gear
64. Thrust bearing #3

65. Snap ring

66. LR brake disc

67. LR brake plate

68. Pressure plate

69. Snap ring

70. Reaction plate

71. Snap ring

72. Inner race

73. Wave spring

74. Spring retainer

75. Return spring

76.
. Accumulator piston

. Spring

. Transaxle case

. Needle bearing

. Outer race

. Pipe

. One-way clutch 2

. Parking roller support

. Hole spring

. Parking ball spring

. Parking ball shaft

. Parking roller support shaft
. Snap ring

. Thrust race

. Thrust bearing

. Reduction brake band
. Direct clutch

. Direct planetary carrier
. Snap ring

. Reduction brake band
. Snap ring

. Reduction brake piston
. Reduction brake spring

https://autolibrary.ir
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AT -224

AUTOMATIC TRANSAXLE (F4A42)

R E M OVA L EEGOE84B

1. Remove the air duct(A).

VAN
{

W)

0
‘A//«

=

S

i\
0

(4

LKIFOO7A

LKIF007B

3. Remove the battery tray.

4. Remove the air cleaner assembly.

LKIFO07C
5. Remove the intercooler inlet pipe.

6. Disconnect the connectors relevant to the transaxle.

é‘&!"qﬂw/ :
9% 1
S HAD

o)

3
=7
I

f@
e

f’:—’\/
AR

LKIFOO7D

LKIFOO7E
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AUTOMATIC TRANSAXLE SYSTEM

AT -225

7. Disconnect the ground earth wire.

8. Remove the bolt(B) which mounts the clutch release
cylinder(A) to the inhibiter switch.

LKIFOO7F

9. Detach the clutch release cylinder(B) clip(A).

LKIF007G

10. Detach the hoses(A), loosening the oil cooler hose
clamps.

LKIFOO7H

11. Using SST(09200-38001), support the engine.

LKIF007I

12. Remove the trasaxle mounting bracket(A) bolts.

https://autolibrary.ir

LKIF007J

LKIFOO7K



https://autolibrary.ir

AT -226 AUTOMATIC TRANSAXLE (F4A42)
13. Remove the transaxle upper mounting bolts(A). 17. Support the transaxle with a jack.
18. Remove the steering column bolt(See 'ST’ group).
19. Remove the driveshafts (See 'DS’ group-'DRIVE-
SHAFT’).
20. Remove the bolt(A) which mounts the transaxle to the

LKIFOO7L

14. Remove the bolts which mount the transaxle to the
front sub frame.

15. Lift up the vehicle.

16. After removing the oil drain plug(A), Drain the fluid.

LKIFOO7M

rear sub-frame.

LKIFOO7N
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AUTOMATIC TRANSAXLE SYSTEM

AT -227

21. Remove the sub-frame. If it is a 4 wheel drive ve- DISASSEMBLY  eseecces

hicle(4WD), remove the propeller shaft first(See 'DS’
group-'PROPELLER SHAFT). ol

B Front ®

\ =

LKIFO070

LKIFOO7P

CAUTION

Because the automatic transmission is manu-
factured from high-precision parts, sufficient
care must be taken not to scratch or damage
these parts during disassembly and reassem-
bly.

The working area should be convered with a
rubber mat to keep it clean at all times.

Do not wear any cloth gloves and do not use
any rags during disassembly. Use nylon cloth
or paper towels if you need to use something.
Parts which have been disassembled should
all be cleaned. Metal parts can be cleaned
with normal detergent but they should be
dried completely using compressed air.
Clutch discs, plastic thrust plates and rub-
ber parts should be cleaned with automatic
transmission fluid (ATF) so that they do not
become dirty.

If the transmission body has been damaged,
disassemble and clean the cooler system
also.

1. Remove the torque converter and set aside.

2. Measure the input shaft(A) end play.

BKGEO004A

3. Remove the left and right roll stopper brackets.

4. Remove the wiring harness bracket.

LKIF007Q 5. Remove the control cable support bracket.
22. Remove the transaxle lower mounting bolts. 6. Remove the dipstick.
23. Remove the transaxle assembly. 7. Remove the oil cooler feed tube, gasket, and eye bolt.
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AT -228 AUTOMATIC TRANSAXLE (F4A42)

8. Remove the input shaft speed sensor and the output 11. Remove the valve body cover.
shaft speed sensor.

J | )| J
T k@
=N <l
PEIP T o=,
Input shaft C speed sensor
] speed sensor J w {

[
~J (5 [ o

AT

BK1A052E

BK1A052B
12. Remove the manual control shaft detent.

9. Remove the manual control lever, then remove the
transaxle range switch.

Manual control lever

Transaxle range
switch

BK1A052F

BK1A052C

10. Remove the vehicle speed sensor.

BK1A052D
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AUTOMATIC TRANSAXLE SYSTEM AT -229

13. Disconnect the harness connectors of the valve body.

_.i'.'l
/' CAUTION

To prevent damage to transaxle components
make sure that the manual control lever and the
park/neutral switch have been removed before
attempting to remove the valve body.

Oil temperature sensor

BKGE004C

16. Remove the valve body, gasket, and the 2 steel balls.

[LI| NOTE

Make sure not to lose the 2 steel balls.

BK1A052G

(L] NOTE Q

The valve body mounting bolts are different lengths.
Note the locations of the bolts to aid in assembly.

Steel balls

NRSLV; 8=

14. Remove 28 of the valve body mounting bolts. Do not
remove the bolts shown in the illustration at this time.

Do not remove these bolts

BK1A052!

17. Remove the solenoid valve wiring harness snap ring.

BK1A052H

15. Remove the oil temperature sensor.

Snap ring

BKGE004B

18. Remove the solenoid valve harness.

19. Remove the strainer.
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AT -230 AUTOMATIC TRANSAXLE (F4A42)
20. Remove the second brake retainer oil seal. 24. Remove the parking pawl rod.
¥, cAUTIO
{3y CAUTION Parking Manual control
The second brake retainer oil seal must be re- pawl rod " % lever shaft
moved before removing the transaxle powertrain = X~ ;
components from the case or damage to the seal S o\ ﬁ y
will occur. A <
=X O
O \ ‘
Second brake o %r_"
retainer oil seal %)
¢ O \ & AN
L2 /
M = O \CNN
o
@ Pin OOM

BK1A052M

25. Remove the torque converter housing and 18 mount-
/ ing bolts. Tap the housing off with a non-metallic ham-
Q mer.

BK1A052K

21. Remove the 4 accumulator pistons, the 4 large
springs, and the 3 small springs.

Number Functional Name
1 Low-Reverse Brake
2 Underdrive Clutch
3 Second Brake
4 Overdrive Clutch

BK1A052N

26. Remove the 2 O-rings from the case.

BK1A052L

22. Remove the manual control lever shaft pin (roller).

23. Remove the manual control lever shaft.
BK1A0520
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AUTOMATIC TRANSAXLE SYSTEM

AT -231

27. Remove the differential.

———
L0000

L0000,
T,

BK1A052P

28. Remove the main oll filter.

BK1A052Q

29. Remove oil pump mounting bolts.

3
/T CAUTION

The oil pump is not serviceable, it must be re-
placed as a pump assembly. Do not disassemble
the pump as improper alignment during assembly
will cause pump failure and could cause damage
to the transaxle.

BK1A052R

30. Install the special tool (09452-33100), as shown in the
illustration.

09432-33100

BK1A052S

31. Remove the oil pump by turning special tool screws
clockwise.

32. Remove the oil pump gasket.

33. Remove thrust bearing #1.

BK1A052T
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AT -232 AUTOMATIC TRANSAXLE (F4A42)

34. Grasp the input shaft, then pull out the underdrive 37. Remove the rear cover and mounting bolts.
clutch and input shaft as an assembly.

[

—J
0) ~ A
—’2@\9 J | _ () “ .

0

BK1A052X
BK1A052U
38. Remove the thrust race #8.
35. Remove thrust bearing #2.
39. Remove the 4 seal rings.

[LI| NOTE

Thrust bearing #2 Do not remove the input shaft rear bearing unless di-

-/ rected to do so by the instructor.

/ h Once this bearing has been removed, it MUST be
T = =~—10 replaced.
% “‘ (=) = T2
“ N~ = 40. Remove the 3 O-rings.
= o
— . ‘ Q o‘o = i
= )“f

—_ 0000 |

BK1A052V

36. Remove the underdrive clutch hub.

BK1A052Y

BK1A052W

https://autolibrary.ir



https://autolibrary.ir

AUTOMATIC TRANSAXLE SYSTEM AT -233

41. Remove thrust bearing #7. 46. Remove the planetary reverse sun gear.

Thrust bearing #7

[ ——

Fay,

BK1A052Z LK1D074C
42. Remove the reverse and overdrive clutch. 47. Remove the second brake piston snap ring.

43. Remove thrust bearing #6.

BK1A074D
LK1DO74A 48. Remove the second brake piston and return spring.
44. Remove the overdrive clutch hub.

45. Remove thrust bearing #5.

Thrust bearing #5

BK1AQ74E

LK1D074B
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AT -234 AUTOMATIC TRANSAXLE (F4A42)

49. Remove the second brake pressure plate, 3 brake 54. Remove thrust bearing #3.
discs, and 2 brake plates.

Thrust bearing #3

BK1AO074l

BK1A074F
55. Remove the low and reverse reaction plate snap ring.

50. Remove the overdrive planetary carrier.

BK1A074J
BK1A074G
56. Remove the low and reverse reaction plate and brake
51. Remove thrust bearing #4. disc.

BK1A074H BK1A074K

52. Remove the output planetary carrier.

53. Remove the underdrive sun gear.
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AUTOMATIC TRANSAXLE SYSTEM AT -235

57. Remove the low and reverse brake snap ring.

BK1A0740

62. Remove the parking pawl spring. Note the orientation

BK1A074L
of the spring to aid in reassembly.

58. Remove the low and reverse 6 brake discs, 5 brake

plates, and brake pressure plate. 63. Remove the 2 parking roller support shafts.

BK1A074M BK1A074P

59. Remove the wave spring. 64. Remove the parking pawl case.

65. Remove the parking roller support.

66. Remove the snap ring.

09453-21000

BK1A074N

60. Remove the parking pawl shaft.
BK1A074Q

61. Remove the spacer.
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AT -236 AUTOMATIC TRANSAXLE (F4A42)

67. Remove the spring retainer. 72. Remove the plastic cap, if present.
68. Remove the return spring.

69. Remove the low and reverse brake piston. Use com-
pressed air directed into the valve body passage.

70. Remove the 7 transfer gear mounting bolts.

BK1A074T

73. Straighten the locking tab of the output shaft locking
nut, if bent.

(L] NOTE
LK1D074R The output shaft locking nut is left-hand thread.

BK1A074U

BK1A074S 74. Remove the output shaft locking nut.

BK1A074V
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AUTOMATIC TRANSAXLE SYSTEM AT -237
75. Remove the output shaft bearing retainer mounting 79. Remove the differential bearing outer race and spacer
bolts. from the torque converter housing.

80. Remove the differential bearing outer race from the
transaxle case.

REASSEMBLY  earsr2c2

CAUTION

Never reuse the gasket, O-ring, oil seal,
etc. Always replace with a new one when
reassembling.
* Never use grease other than blue petrolatum
jelly and white Vaseline.
* Apply ATF to friction components, rotating
parts, and sliding parts before installation.
BK1AO74W Immerse a new clutch disc or brake disc in
. ATF for at least two hours before assembling
76. Tap out the output shaft, tapered roller bearing, and them.
the collar from the back side. « Never apply sealant or adhesive to gaskets.
* When replacing a bushing, replace the as-
sembly which it belongs to.
* Never use any cloth gloves or any rags during
reassembly.
Use nylon cloth or paper towels if you need to
use something. Change the oil in the cooler
system.

.=

1. Tap the differential bearing outer race into the
transaxle case using special tools tools (09500-11000
and 09532-11500).

09500-11000

-
P BN

3
BK1A074X %

77. Tap out the bearing outer race and spacer using a
suitable driver. 09532-11500 /=

BK1A053A

BK1A074Y

78. Remove the snap ring.
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AT -238

AUTOMATIC TRANSAXLE (F4A42)

2. Tap the output shaft bearing outer race into the
transaxle case using special tool (09500-11000).

i

-«

| 09500-11000

5%

3. Install the spacer and the snap ring.

BK1A053B

4. Install the low and reverse brake piston, return spring,
and spring retainer.

5. Install the shap ring using special tools (09453-
21000). To be sure that you have the correct snap
ring, measure the thickness and compare it to the
chart in the general parts of the service manual.

09453-21000

0/ A

jhs

BK1A053C

6.

7.

8.

Install the wave spring.

(L] NOTE

In steps 7 through 9, you will determine the actual
clearance between the low and reverse brake discs
and plates when the clutch is released.

BK1A074N

Replace the pressure plate of the low and reverse
brake, then install the brake discs, 5 brake plates and
the snap ring.

09456-39100 Snap ring

BK1A053D

Install the low and reverse reaction plate and the old
shap ring.
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AUTOMATIC TRANSAXLE SYSTEM AT -239
9. With a dial indicator installed, move the special tool 15. To determine the proper thickness of the second
up and down to measure the end play. brake pressure plate.
Standard value : Standard value :
0-0.16 mm (0-0.0063 in.) 0.79-1.25 mm (0.0311-0.0492 in.)

16. If the standard value is incorrect, select a pressure

plate of the proper thickness from the chart in the gen-
_ 0 Snap ring eral parts of the service manual and recheck the clear-
Reaction plate I W ance

)

gé’g 1 [L|NOTE

In steps 18 through 21, you will determine the actual

/ clearance between the low-reverse brake discs and
09456-39100 — plates when the clutch is released.
C_
-; 19
BK1A042A @ / !
. S Par

If the end play is incorrect, measure the old snap rig, 07 /~ O 7 1 -

then select the proper snap rig from the chart shown l f < ‘

in the service manual and recheck the clearance. @ <

( D )
10. Remove the special tool. ( Q_\ ." ).
ZEIN

[L|NOTE ‘

In steps 11 through 16, you will determine the actual

clearance between the second brake discs and plates BK1A053G

when the clutch is released. ) _
17. Install the special tool in place of the low/reverse brake

11. Install the 3 second brake discs and 2 plates. pressure plate.

12. Install the second brake return spring, second brake 18. Install the 6 brake discs, 5 brake plates and snap ring.

iston, and snap ring. . . S
P pring 19. Turnthe transaxle upside down, install a dial indicator,

13. Install a dial indicator as shown in the illustration. as shown in the illustration.

20. Move the special tool up and down while observing
the end play.

21. To determine the proper thickness of the low/reverse
brake pressure plate.

Standard value :
1.65-2.11 mm (0.0650-0.0830 in.)

22. If the standard value is incorrect, select a pressure
plate of the proper thickness from the chart in the gen-
eral parts of the service manual and recheck the clear-

ance.
BK1A053F 23. Remove the special tool.
14. Move up and down, while observing the end play. 24. Install the output shaft.
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AT -240 AUTOMATIC TRANSAXLE (FAA42)

25. Install the output bearing retainer mounting bolts. 27. Apply ATF and install the locking nut and tighten to
Tighten the bolts to 23 Nm (230 kg-cm, 17 Ib-ft) of 123 Ib ft. Loosen the nut one full turn, then retighten
torque. the nut to 123 Ib ft and stake the nut.

BK1A074W BK1AO053I

26. Install the output shaft collar and tapered roller bear- 28. Install a dial indicator as shown in the illustration.
ing using special tool (09455-33200).

[LJ| NOTE
The output shaft locking nut is left-hand thread.

BK1A053J

29. Move the output shaft in and out to measure the end
lay.

BKL1A053H Standard value :
0.01-0.09 mm (0.0004-0.0035 in.)

30. If the standard value is incorrect, use this formula to
select the correct spacer from the chart in the service
manual.
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AUTOMATIC TRANSAXLE SYSTEM

AT -241

31. Install the output shaft protective cap.

-
Il

BK1A053K

32. Install the transfer drive gear using special tool
(09500-11000).

09500-11000

BK1A053L

33. Install the 7 transfer gear mounting bolts. Tighten the
bolts to 19 Nm (190 kg-cm, 14 Ib-ft).

LK1DO074R

34. Install the parking pawl, spacer and spring, then install
the parking pawl shaft.

A~

®) Parking pawl shaft 7 ~

BK1A053M

35. Install the parking roller support, then the two parking
roller support shafts.

_.i'.'l
/1 CAUTION

Be sure to install the thrust bearing in the proper
direction.

Parking roller
support shafts

LK1D053N

https://autolibrary.ir



https://autolibrary.ir

AT -242

AUTOMATIC TRANSAXLE (F4A42)

36. Install the underdrive sun gear and thrust bearing #3
to the output planetary carrier.

-y
/1% CAUTION

Be sure to install the thrust bearing in the proper
direction.

Thrust bearing #3

BK1A0530

37. Install the output planetary carrier and thrust bearing
#4.

BK1A053P

38. Install the overdrive planetary carrier.

(L] NOTE

Rotating the output shaft will help align the clutch
teeth and help the carrier seat.

% w&

BK1A074G

39. Install the reverse planetary sun gear.

LK1D074C

40. Install the wave spring.

BK1A074N
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AUTOMATIC TRANSAXLE SYSTEM

AT -243
41. Install the low/reverse pressure plate, 6 brake discs,

44. Install the snap ring.
and 5 brake plates.

BK1A053Q

BK1AO053T
45. Install the second brake pressure plate, 3 brake discs,
42. Install the snap ring. and 2 brake plates.
/ «”e "’Q.';\
\
(£ \\_\\\“ S
Re ST
3 R
<SHEFHHRS ey (=
LOHOCHT] <<>’ ) \(_’\"Th NG
Yo T 7 NN\ =\ A
o ~ |
BK1A053R

BK1A053U
43. Install the reaction plate.

46. Install the return spring and second brake piston.

BK1A053S

BK1AQ74E
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AT -244 AUTOMATIC TRANSAXLE (F4A42)

47. Install the snap ring.

o
‘i CAUTION

Be sure to install the thrust bearing in the proper
direction.

BK1A053W

50. Install the reverse and overdrive clutch and thrust
bearing #7.

Thrust bearing #7
BK1A053V

48. Install thrust bearing #5.

o
‘i CAUTION

Be sure to install the thrust bearing in the proper
direction.

Thrust bearing #5

BK1A053X

LK1D0748 O-rings

49. Install the overdrive clutch hub and thrust bearing #6
to the reverse and overdrive clutch.

Fa
/1 CAUTION

Be sure to install the thrust bearing in the proper
direction. BK1A052Y
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AUTOMATIC TRANSAXLE SYSTEM AT -245
52. Install the 3 seal rings into the rear cover. 56. Reinstall the rear cover and mounting bolts. Tighten
the mounting bolts to 23 Nm (230 kg-cm, 17 Ib-ft).

(L] NOTE

The cover should be clean and dry for step 56. It is

only being installed to measure the underdrive sun "—u =L

gear end play. I Q\O =C

0
©r

_ Ny
\
-, N\
Placement of thrust washer selective 0 %%‘.. @

BK1A052X

Seal rings 57. Install the underdrive clutch hub.

o
‘i CAUTION

Be sure to install the thrust bearing in the proper
53. Install the used thrust race #8 and rear cover. direction.

BK1A053Y

54. Using a dial indicator, measure the end play of the
underdrive sun gear.

Standard value :
0.25-0.45 mm (0.0098-0.0177 in.)

Underdrive
clutch hub

HEW45140

58. Install thrust bearing #2.

= 0

¥

Thrust bearing #2

BK1A053Z

55. If the end play exceeds the standard value, measure
the used race with a micrometer and select the proper
size from the chart in the service manual.

BK1AQ075A
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AUTOMATIC TRANSAXLE (F4A42)

59. Grasp the input shaft and lower the underdrive clutch
into position.

(L] NOTE

Looking into the hole where the input speed sensor
mounts to the case will help you ensure that the un-
derdrive clutch is fully seated.

<171
s
| CH R TR
Suagd{isnn
o Sn i o = = 2
fc— — =3
[T——21

i

ATEATA

BK1A052U

60. Install the used thrust bearing #1.

Y. CAUTION

L.

Be sure to use a new oil pump gasket.

BK1A052T

61. Install the oil pump, a new gasket, and the oil pump
mounting bolts.

BK1A075B

62. Using a dial indicator, measure the end play of the
input shaft.

Standard value :
0.70-1.20 mm (0.0276-0.0472 in.)

-
AT
g SIS
N &—e \ -

BK1A075C

63. If the end play exceeds the standard value, measure
the used race with a micrometer and select the proper
size from the chart in the service manual.
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AUTOMATIC TRANSAXLE SYSTEM AT -247
64. Reinstall the oil pump and mounting bolts. Tighten 67. Place two strips of solder, approximately 10 mm (0.39
the mounting bolts to 23 Nm (230 kg-cm, 17 Ib-ft). in.) long and 3 mm (0.12 in.) thick, on the torque

converter housing.

BK1A052R
BK1A075D
65. Install the oil internal filter.
68. Install the torque converter housing and mounting
bolts. Tighten the bolts to 47 Nm (470 kg-cm, 35 Ib-ft)
of torque.

BK1A052Q

66. Install the differential.

BK1AO75E

69. Remove the torque converter housing, the bolts and
the solder.

C—_—
00000

Il

Ll 70. Using a micrometer, measure the thickness of the

pressed solder.

BK1A052P
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74. Install the two O-rings.

71. Select a spacer that will give the following clearance

Standard value :
0.045 mm (0.0018 in.)-0.105 mm (0.0041 in.)

Z

=\

W)

BK1A0520

75. Install the torque converter housing and mounting

bolts. Tighten the bolts to 47 Nm (470 kg-cm, 35
Ibs-ft) of torque.

BK1A075F

72. Install the differential spacer selected in the previous

step in the torque converter housing.
73. Use special tools 09532-11500 and 09500-11000 to
press in the differential bearing outer race.

09500-11000

O \—, S
O L2\

o’\ [
X\ ¢
/\

S
=S¢
o

BK1AQ75E
o

76. Install the manual control lever shaft and parking pawl.
NN 09532-11500

Parking Manual control
pawl rod =\

% lever shaft
0 =
> I
- :

BK1A075G

BK1A052M

77. Install the manual control shaft roller.
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78. Install the three small springs and three larger 80. Install the strainer and the second brake retainer oil

springs into the accumulator pistons. The accumula- seal.

tor springs are identified in the illustration and in the

chart below. [GJ NOTE

Number Function Name The oil seal orientation in the illustration.
1 Low&Reverse Brake
2 Underdrive Clutch g i‘igﬁ]”e‘: 2{Iaé‘eeal
3 Second Brake o o g o)
- —~

4 Overdrive Clutch o)

BK1A052K

81. Install the solenoid wiring harness, then install the
snap ring in its groove.

BK1A075H

79. Install the accumulators with the springs according to
the illustration and the chart below. The accumulators
should be flush with the transaxle case.

Number Function Name Color
1 Low&Reverse Brake None
2 Underdrive Clutch Yellow
3 Second Brake Blue
K BK1A052J
4 Overdrive Clutch None

82. Install the valve body, gasket, and two steel balls.

BK1A052L BK1A052!
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83. Install the oil temperature sensor. Tighten the mount-
ing bolt to 11 Nm (110 kg-cm, 8 Ib-ft).

86. Install the manual control shaft detent. Tighten the
nut to 6 Nm (60 kg-cm, 4.4 Ib-ft) of torque.

84. Install 28 valve body mounting bolts. Tighten all valve
body mounting bolts to 11 Nm (110 kg-cm, 8 Ib-ft).

85. Connect the solenoid wiring and temperature sensor
connectors according to the illustration and the chart

below.
Part to be . Conneptor
No. Wire color housing
connected
color
1 Underdrive White, Red, Black
solenoid valve Red
2 Overdrive Orange, Black
solenoid valve Red
- - BK1AO052F
3 Low-Reverse Brown, Milky White
solenoid valve Yellow 87. Install the valve body cover and mounting bolts.
4 | Second solenoid | Green, Red, | Milky White Tighten the mounting bolts to 9 Nm (90 kg-cm, 7 Ib-ft)
valve Red of torque.
5 Damper clutch Blue, Black
control solenoid Yellow,
valve Yellow
6 Oil temp. sensor | Black, Red Black

https://autolibrary.ir

BK1C650A

BK1A052E

88. Install the vehicle speed sensor and mounting bolt.
Tighten the mounting bolt to 5 Nm (50 kg-cm, 4 Ib-ft)

of torque.

BK1C650B
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92. Install the cooler feed tube with a new gasket and the
eye bolt. Tighten the eye bolt to 30 Nm (300 kg-cm,
22 Ib-ft) of torque.

89. Install the park/neutral position switch. Tighten the
mounting bolt to 11 Nm (110 kg-cm, 8 Ib-ft) of torque.

/]

T (7
B
P

EEL A

Transaxle range
switch

BK1A052C
. . BK1C650C
90. Install the manual control lever. Tighten the mounting

91.

nut to 22 Nm (220 kg-cm, 16 Ib-ft) of torque.

Install the input and output shaft speed sensors.
Tighten the mounting bolts to 11 Nm (110 kg-cm, 8
Ib-ft) of torque.

93.

94.

95.

Install the dipstick.

Install the control cable bracket. Tighten the mounting
bolt to 23 Nm (230 kg-cm, 17 Ib-ft).

Install the wiring harness bracket. Tighten the mount-

i ing bolt to 23 Nm (230 kg-cm, 17 lb-ft).
/% CAUTION : (230 kg )
Make sure that you are installing the correct oil fil- 96.
ter. While the engine oil filter and the transaxle oil
filter locksimilar, their filtering action is different.
Installing the wrong oil filter could cause damage
to the transaxle. Transaxle oil filters are identified
as A/T ONLY.

Install the two roll stopper brackets. Tighten the
mounting bolts to 69 Nm (690 kg-cm, 51 Ib-ft).

97. Install the torque convertor and secure it so that di-
mension A.
Meets the reference value.

Reference value :
approx. 12.2 mm (0.480 in.)

J ]| J
| ! C
L@ =T L@T& /%, CAUTION

)D)L { A A

Output shaft
Input shaft . — speed sensor
speed sensor J W [ l {

( %ﬂ B =T

Apply ATF to the oil pump drive hub before in-
stalling the torque converter. Be careful not to
damage the oil pump seal.

N
=)
ﬁ

BK1A052B
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INSTALLATION  ezs2006¢

1. Attach the torque converter on the transaxle side and
mount the transaxle assembly onto the engine.

o
‘i CAUTION

If the torque converter is mounted first on the en-
gine, the oil seal on the transaxle may be dam-
aged. Therefore, be sure to first assemble the
torque converter to the transaxle.

2. Install the transaxle control cable and adjust as fol-
lows.

1) Move the shift lever and the transaxle range
switch to the "N" position, and install the control
cable.

2) When connecting the control cable to the
transaxle mounting bracket, install the clip until it
contacts the control cable.

3) Remove any free-play in the control cable by ad-
justing nut and then check to see that the selector
lever moves smoothly.

4) Check to see that the control cable has been ad-
justed correctly.

Transaxle
control cable Adjusting nut

Manual control lever

BKGEOO1A

3. Installation is the reverse of removal.
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LOW REVERSE BRAKE

COMPONENTS E61F7DA7

Marked part shall be replaced with new part.

-

Apply ATF fluid on any
moving part on installation.

NER )

Disassembly procedure
1. D-ring
2. D-ring

3. Low and reverse brake piston
BKGEOO5A

REASSEMBLY  esossecr

Apply ATF or white Vaseline on the O-ring and install it
caring not to damage it.
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AT -254 AUTOMATIC TRANSAXLE (F4A42)
OIL PUMP (A/T)

COMPONENTS ECD10D0A

Marked part shall be replaced with new part.

M1

-

Apply ATF fluid on any
moving part on installation.

Disassembly steps

1. O-ring 3. Oil seal
2. Seal ring 4. Oil pump assembly

BKGE005B

REASSEMBLY  esscrrso
OIL SEAL REPLACEMENT

1. Using the special tool (09452-21200), install the oil 09452-21200
seal to the pump housing.

BK1A064A

2. Apply a thin coat of automatic transaxle fluid to the lip
of the oil seal before installation.

https://autolibrary.ir
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AUTOMATIC TRANSAXLE SYSTEM AT -255
TRANSFER DRIVE GEAR

COMPONENTS  easz0s10

1. Locking nut
2. Transfer drive gear bearing
3. Transfer drive gear

OOOOOOOO
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AT -256 AUTOMATIC TRANSAXLE (FAA42)
DISASSEMBLY  esronzes REASSEMBLY  eacosses
1. Loosen the locking nut caulking. 1. Apply ATF to the new locking nut and tighten to the

specified torque. And loosen 1 turn and tighten to the
specified torque again.

BK1A068A

2. Remove the lock by using socket. BK1A068B

Socket

BK1A068B

BK1A069A

https://autolibrary.ir
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AUTOMATIC TRANSAXLE SYSTEM AT -257
DIFFERENTIAL

COMPONENTS  eecssoen

Marked part shall be replaced with new part.

Washer

130-140(1300-1400, 94-101)

Apply ATF fluid on any
moving part on installation.

TORQUE : Nm (kgf.cm, Ibf.ft)

1. Differential drive gear 6. Side gear

2. Lock pin 7. Spacer

3. Pinion shaft 8. Outer race

4. Washer 9. Spacer

5. Pinion gear 10. Taper roller bearing

11. Differential case
BKGEOO5E
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AT -258 AUTOMATIC TRANSAXLE (F4A42)

DISASSEMBLY  epsosre2 4. Drive out the lock pin from the hole A using a punch.

1. Clamp the differential case in a vise.

2. Remove the differential drive retaining bolts and re- Pinion shaft
move the differential drive gea from the case.

Lock pin

Differential case

BK1A071C

5. Drive out the pinion shatft.

REASSEMBLY  eza0c0e8

BK1A071A

3. Remove the taper bearing using the special tool 1. Install the spacer on the back of the side gear and
(09433-21000). then install the gear in the differential case.
oy
/1, CAUTION

Do not reuse the bearing removed from the shaft.

' Press

Bearing
09433-21000

\N\N
N

% BK1A072A
/ Differential case

CAUTION

When installing a new side gear, use a
spacer of medium thickness [0.83-0.92 mm
(0.33-0.036 in)].

» Do not reuse the lock pin.

* The lock pin head must be sunk below the
flange surface of the differential case.

BK1A071B

2. Set the washer on the back of each pinion and insert
the two pinions to specified position while engaging
them with the side gears by turning them.
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AUTOMATIC TRANSAXLE SYSTEM AT -259

3. Insert the pinion shaft. 5. Ifthe backlash is out of specification, disassemble and
install the correct spacer, reassemble and remeasure.

Fa
/' CAUTION

Adjust the backlash of both side gears to the same
specification.

{ Pinion gear

6. Align the pinion shaft lock pin hole with the case lock
pin hole and insert the lock pin.

AMNY o o
XS
)

— _.i'.\
/1 CAUTION
* Do not reuse the lock pin.
Lock pin hole Side gear * The lock pin head must not protrude more

than 3 mm (0.0118 in) gear in the differential

case.
BK1A0728B

4. Measure the backlash between the side gears and . .
pinions. Differential case

Pinion shaft
Standard value :

Lock pi
. oeepn \_ Amount of
0.025-0.150 mm (0.001-0.006 in) J\ protrusion
0.025-0.0150 mm (0.001-0.006 in) > 1

Installation
direction

Lock pin end with
larger chamfering

BK1A072D

BK1A072C
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AT -260 AUTOMATIC TRANSAXLE (F4A42)

7. Install the tapered roller bearing on both sides of the
differential case using the special tool (09455-21100).

o
‘i CAUTION

When press-fitting the bearing, press on the inner
race only.

09455-21100

Taper roller bearing

BKGEOO5F

8. Apply specified sealant to the entire threads of the
bolts. Tighten to specifications using the sequence
shown in the illustration.

Fa
/1 CAUTION

If aboltis reused, remove the old sealant from the
threads.

1 though 8
indicate tightening seouence

BK1A072F
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AUTOMATIC TRANSAXLE SYSTEM AT -261
VALVE BODY

COMPONENTS EBBB58F5

5-7 (50-70, 4-5)

5-7 (50-70, 4-5)

&

10-20 (100-120, 7-8)

10-20 (100-120, 7-8)

Marked part shall be replaced with new part.

5-7 (50-70, 4-5)

Apply ATF fluid on any
TORQUE : Nm (kgf.cm, Ibf.ft) moving part on installation.
Disassembly steps
1. Solenoid valve support 11. Still ball (Orfice check ball)
2. UD clutch solenoid valve 12. Spring
3. 2nd brke solenoid valve 13. Plate
4. Damper clutch control solenoid valve 14. Damping valve
5. OD clutch solenoid valve 15. Damping valve spring
6. Low and reverse brake solenoid valve 16. Steel ball (line relief)
7. Manual valve 17. Spring
8. Cover 18. Steel ball (Orfice check ball)
9. Plate 19. Spring
10. Outside valve body assembly 20. Inside valve body assembly

BKGE005G
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AT -262

AUTOMATIC TRANSAXLE (F4A42)

INSIDE VALVE BODY

Apply ATF fluid on any
moving part on installation.

Disassembly

1. Roller

2. Damper clutch control valve sleeve
3. Damper clutch control valve

4. Damper clutch control valve spring
5. Plate

6. Screw

7. Regulator valve spring

8. Regulator valve

9. Plate

10. Fail-safe valve A sleeve

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Fail-safe valve A2
Fail-safe valve A sprint
Fail-safe valve Al

Plate

Plug

Torque converter valve
Torque converter valve spring
Plate

Fail-safe valve B sleeve
Fail-safe valve

Inside valve body

BKGEOO5H
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AUTOMATIC TRANSAXLE SYSTEM

AT -263

OUTSIDE VALVE BODY

19
o
S
& 4
? !
1 2
5 6
Apply ATF fluid on any
moving part on installation.
Disassembly

1. Roller

2. Overdrive pressure control valve sleeve

3. Overdrive pressure control valve

4. Overdrive pressure control valve spring

5. Roller

6. Low-reverse pressure control valve sleeve
7. Low-reverse pressure control valve

8. Low-reverse pressure control valve spring
9. Plate

10. Plug

. Switching valve

. Roller

. Underdrive pressure control valve sleeve
. Underdrive pressure control valve

. Underdrive pressure control valve spring
. Roller

. Second pressure control valve sleeve

. Second pressure control valve

. Second pressure control valve spring

. Outside valve body

https://autolibrary.ir
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AT -264 AUTOMATIC TRANSAXLE (F4A42)
SPEEDOMETER CABLE

COMPONENTS EO6EBAYSE

Marked part shall be replaced with new part.

9

A

Apply ATF fluid on any
moving part on installation.

1. E-clip 3. O-ring
2. Speedometer driven gear 4. Sleeve
BKGEOO5N
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AUTOMATIC TRANSAXLE SYSTEM

AT -265

UNDERDRIVE CLUTCH

COMPONENTS E1198EAD

Marked part shall be replaced with new part.

)

Apply ATF fluid on any
moving part on installation.

Disassembly steps

. Shap ring

. Input shaft

. Seal ring

. Snap ring

Clutch reaction plate
Clutch disc

Clutch plate

~NoO U WNPE

8. Snap ring
9. Spring retainer

10.
11.
12.
13.
14.
15.

D-ring

Return spring

Underdrive clutch piston
D-ring

D-ring

Underdrive clutch retainer

https://autolibrary.ir
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AT -266

AUTOMATIC TRANSAXLE (F4A42)

DISASSEMBLY  ereoceer

1.

10.

11.

12.

Remove the input shaft snap ring.

Remove the input shaft.

Remove the 2 seal rings.

Remove the clutch reaction plate snap ring.
Remove the clutch reaction plate.

Remove the 4 clutch discs and 4 clutch plates.

BK1A058A

Compress the clutch return springs using special
tools, 09453-24000 and 09453-21000 then remove
the clutch spring retainer snap ring.

09453-21000

09453-21100

BK1A058B
Remove the clutch spring retainer.
Remove the D-ring seal.
Remove the clutch return spring.

Remove the underdrive clutch piston using com-
pressed air.

Remove the 2 D-ring seals.

REASSEMBLY  esesocso

Install the 2 D-ring seals.

Install the underdrive clutch piston.
Install the clutch return spring.
Install the D-ring seal.

Install the clutch spring retainer.

Compress the clutch return springs using special
tools, 09453-21100 and 09453-21000, then install
the clutch spring retainer snap ring.

09453-21000

7
S

09453-21100

BK1A058B
i
/1, CAUTION
Dip each clutch disc in ATF before assembling.

Align the spaces between the teeth (A) on the clutch
plates, clutch discs, and reaction plate to the outer cir-
cumference hole (B) in the underdrive clutch retainer.

1%

BK1A059A
Install the 4 clutch discs and the 4 clutch plates.

Install the clutch reaction plate with the shear droop
toward the clutch disc.
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AUTOMATIC TRANSAXLE SYSTEM

AT -267

10. Install the clutch reaction plate snap ring.

Clutch plate

\ Clutch reaction
/ plate

Clutch disc

BKGEO005K

11. Install special tools, MD998924 and MB991628, as
shown, then check the clearance between the snap
ring and the reaction plate using a feeler gauge.

Standard value :
1.6-1.8 mm (0.0630-0.0709 in)

QM
09453-21000
Y

BK1A059B

12. Ifthe clearance is correct, measure the old snap ring,
then select the correct size from the chart in the ser-

vice manual.

13. Install the seal rings.

14. Install the input shaft.

15. Install the input shaft snap ring.

https://autolibrary.ir
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AT -268

AUTOMATIC TRANSAXLE (F4A42)

REVERSE AND OVERDRIVE
CLUTCH

COMPONENTS  erracsra

Marked part shall be replaced with new part.

-

Apply ATF fluid on any
moving part on installation.

/
AT

Disassembly steps

Snap ring

Clutch reaction plate
Clutch disc

Clutch plate

Snap ring

Clutch reaction plate
Clutch disc

Clutch plate

Snap ring

©CoNo DR

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

Spring retainer

D-ring

Return spring
Overdrive clutch piston
D-ring

Reverse clutch piston
D-ring

Reverse clutch retainer
D-ring

D-ring

https://autolibrary.ir
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AUTOMATIC TRANSAXLE SYSTEM AT -269
DISASSEMBLY  esrieaer 13. Remove the Reverse clutch piston.
1. Remove the overdrive clutch reaction plate snap ring. 14. Remove the 3 D-ring seals.

REASSEMBLY  esoores

1. Install the 3 D-ring seals.

2. Align the outer circumference holes (A and B) on the
reverse piston and the reverse piston retainer before
assembly.

BK1A061A
2.  Remove the overdrive clutch reaction plate.
3. Remove the 2 overdrive clutch discs and 2 plates.

4. Remove the reverse clutch reaction plate snap ring.

5. Remove the reverse clutch reaction plate.
BK1A062A
6. Remove the 4 reverse clutch discs and 4 plates.
3. Install the Reverse clutch piston.
7. Compress the clutch return springs using special
tools, 09453-21000 then remove the clutch spring 4. Install the D-ring seal.
retainer snap ring.

5. Install the overdrive clutch piston.
6. Install the clutch return spring.
7. Install the D-ring seal.

8. Install the clutch spring retainer.

9. Compress the clutch return springs using special
tools, 09453-21000 then install the clutch spring
retainer snap ring.

BK1A061B
8. Remove the clutch spring retainer.
9. Remove the D-ring seal.

10. Remove the clutch return spring.

11. Remove the overdrive clutch piston using com-
pressed air.

12. Remove the D-ring seal. BK1A0618
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AT -270

AUTOMATIC TRANSAXLE (F4A42)

10. Check the clearance between the snap ring and the
return spring retainer

Standard value :
0.01-0.09 mm (0.0004-0.0035 in)

BK1A062B

11. If the clearance is incorrect, measure the old snap
ring, then select the correct size from the chart in the
service manual.

-

‘1, CAUTION

L.

Dip each clutch disc in ATF before assembling.

12. Align the spaces between the teeth (A) on the clutch
plates, clutch discs, and reaction plate to the outer
circumference hole (B) in the reverse clutch retainer.

A | B

T

BK1A062C

13. Install the 4 reverse clutch discs and 4 plates.
14. Install the reverse clutch reaction plate.
15. Install the reverse clutch reaction plate snap ring.

16. Install special tools, 09453-21000 as shown, then
check the clearance between the snap ring and the
reaction plate using a feeler gauge.

Standard value :
1.6-1.8 mm (0.0630-0.0709 in)

09453-21000

o

BK1A059B

17. If the clearance is incorrect, measure the old snap
ring, then select the correct size from the chart in the
service manual.

€ WARNING
Dip each clutch disc in ATF before assembling.

18. Align the spaces between the teeth (A) on the clutch
plates, clutch discs, and reaction plate to the outer
circumference hole (B) in the overdrive clutch retainer.

T

BK1A062C
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AUTOMATIC TRANSAXLE SYSTEM AT -271

19. Install the 2 overdrive clutch discs and 2 plates.
20. Install the overdrive clutch reaction plate.
21. Install the overdrive clutch reaction plate snap ring.

22. Check the clearance between the snap ring and the
clutch reaction plate.

Standard value :
1.5-1.7 mm (0.0590-0.0670 in)

BK1A062D

23. If the clearance is incorrect, measure the old shap
ring, then select the correct size from the chart in the
service manual.
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AT -272 AUTOMATIC TRANSAXLE (F4A42)

SECOND COAST BRAKE

COMPONENTS EB77D8B3

Marked part shall be replaced with new part.

3
Apply ATF fluid on 4 é
any moving part on
installation.
Disassembly procedure
1. Second brake retainer 3. Second brake piston
2. O-ring 4. O-ring

https://autolibrary.ir
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AUTOMATIC TRANSAXLE SYSTEM AT -273
OUTPUT SHAFT

COMPONENTS E023C4F0

Disassembly steps
1. T/F driven gear 3. Outer race

2. Bearing retainer 4. Taper roller bearing
5. Output shaft

BKGE005D

REASSEMBLY  eosposes 2. Remove the taper roller bearing.

1. Remove the transfer driven gear by press.

BK1A066B

BK1A066A
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AUTOMATIC TRANSAXLE (F4A42)

10-14 (100-140, 7-10)

://autolibrary.ir

https

EDAFC41A

AUTOMATIC TRANSAXLE
CONTROL SYSTEM
SHIFT LEVER

AT -274
COMPONENTS

(%) f A.’
RS S
gl S )8 S
T
M%%\Vfl NL.F@% @@nu«/\ﬂ =S

-

\ D%

8-12 (80-120, 6-9)

A
9-11 (90-110, 6.6-8.1)

LKIFOO8A

6. Shift lever (AT side)
7. Automatic transaxle

5. Pin

//autolibrary.ir

https

TORQUE : Nm (kgf.cm, Ibf.ft)
1. Shift lever assembly
2. Shift lock cable nut

3. AT cable
4. Shift lock cable
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -275

REMOVAL  esrraeer 4. Remove the sports mode connector(A) from the shift
lever(B).

1. Remove the shift lever knob(A).

LKIF008D

LKIFO08B
5. Remove the control cable(A) and shift lock cable(B).

2. Disconnect the three connectors.

3. Remove the console cover. (Screw:10EA, Fas-
tener:4EA)

LKIFOO8E

6. Remove the shift lever assembly. (Bolt:4EA)

LKIFO08C
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AUTOMATIC TRANSAXLE (F4A42)

AT -276
INSPECTION  Eopsseer 2.
1. Adjusting method for T/M control cable 1)

1) Set room side lever and T/M side lever to "N"
position.

2) Connect room side lever and shift cable.

3) Connect T/M side lever to cable in a following
orders.
a. Push cable lightly to "F" direction shown to
eliminate FREE PLAY of cable.
b. Tighten adjusting nut.

Transaxle
control cable

Manual control lever _—
u v Adjusting nut

2)
BKGEOO1A
4) After adjusting according to (2)-(4). Check to be
sure that this part operates surely at each range
of T/M side corresponding to each position of
room lever. 3)
4)

Checking item of shift lock

With shift lever at "P" position and brake pedal
not depressed. Push button cannot be operated
at the positions except "P".

BKGE006C

With than

IG key at
"LOCK"(may be at "ACC") and brake pedal
stroke 15-25mm (0.59-0.98 in) (with shift lever at
"P" position). Push button can be operated and
shift lever can be shifted smoothly to other from
"P.

the position other

With brake pedal not depressed. Shift lever can
be shifted smoothly to "P" position from other po-
sitions.

Brake pedal must be operated smoothly without
catching at all positions.
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AUTOMATIC TRANSAXLE CONTROL SYSTEM AT -277

ADJUSTING PROCEDURE FOR "P" SHIFT LOCK INSTALLATION  esosrea
CABLE

_ 1. Install the shift lever assembly. (Bolt:4EA)
1. Check that each lock cam is shown below.

TORQUE :
18-25Nm (180-250kgf.cm, 13.3-18.4Ibf.ft)

2. Install the cable.

3. Connect the sports mode connector.

AKIEOO5E

2. Install shift lock cable in position. In this case, shift
lock cable must be fixed to brake pedal in position.

3. Temporarily install shift lock cable to A/T lever assy.
Securely insert cable end into fixing point of shift lock
cam. LKIFO08D

4. Doing the work of 3. slightly pull outer casing of shift 4. Inspect the shift lock. (Refer to shift lock inspection)
lock cable to direction "E" to stretch cable. In this

case, shift lock cam must not move. 5. Connect the three connectors.

5. After checking portion of cable end touches cable fix- 6. Install the console cover. (Screw:10EA, Fas-
ing pin of shift lock cam. Fix outer casing with a nut. tener:4EA)

6. Check the installation condition of the shift lock cam. 7. Install the shift lever knob.
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