https:/7autolibrary.ir

AT-2 Automatic Transaxle System

General Information
Specifications

Type A5SR2
Driving system 2WD/ 4WD
Type 3 elements, 1 stage, 2 phase
T/CON Identification inscription [Nominal diameter (mm)] 8 ($260)
Stall torque ratio 1.84
P Fix output axle (Engine start allowed)
R Reverse
Shift position
N Neutral (Engine start allowed)
D 1020345
1st 3.827
2nd 2.368
3rd 1.52
Transmission Gear ratio 4th 1
5th 0.834
Reverse 2.613
Final gear ratio 3.333
Type Trochoid oil pump
Oil pump
Driving system Engine drive
The recommended APOLLOIL ATF RED-1
ATF oil
Quantity 10¢(10.57 US qt, 8.8 Imp.qt)
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Automatic Transaxle System

Description

We have employed A5SR2, the 5th speed automatic
transmission with full range electronic control and sports

mode that provides
transmission shock as
manual transmission.

A5SR 2

A/t electronic control system is the system where an
optimized transmission has been realized from taking a
grasp of driving status, A/T internal status at A/T control

smooth driving with lesser unit that has integrated with control valve assembly.

well as pleasant driving from This paper describes apparatus cross-sectional view,

major controls and control circuit diagram, major
components and their functions, and etc.

Item

Contents

Improved transmission
feel

- Integrated control over engine and A/T (CAN communication control) system employed
- Turbine sensor 1.2 employed
- Real time feedback control at all phases applied

Improved driving

- Sports mode function employed
- Snow mode function employed (2WD applied)
- Gear ratio extension

Improved fuel consum-
ption

- Slip lock-up employed

- Full range lock-up employed (Larger lock-up zone)

- E-flow torque converter employed (Improved driving efficiency)
- Small transmission power train employed

Improved safety

- Transmission lock apparatus (P range maintenance apparatus affixed) employed

Improved maintenance

- Electronic system diagnosis tester (hi-scan) counterpart

Major Components And Their Functions

Part name Acronyms Function
Front brake F/B Fastens the front sun gear
Input clutch I/ C Engages the input shaft, with the middle annulus gear and the fr-
ont annulus gear
Direct clutch D/C Engages the rear planetary carrier with a rear sun gear
High & low reverse clutch H&LR/C Engages the middle sun gear with the rear sun gear
Reverse brake R/B Fastens the rear planetary carrier
Forward brake FWD/B Fastens the middle sun gear
Low cost brake LC/B Fastens the middle sun gear
ive to the mi
1st one-way clutch 1st OWC Allows the rear sun gear to turn freely Torward relative to the mid
sun gear but fastens it for reverse rotation
Forward one-way clutch FWD OWC Allows the mid sun gear tg turn freely in the forward direction but
fastens it for reverse rotation
. irecti i
3rd one-way clutch 3rd OWC Allows thelfront sun gear to 'turn freely in the forward direction b
ut fastens it for reverse rotation
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Components
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Automatic Transaxle System

Operation

102T

77T

5X19T

AT-5

LcB 3
e — (D C -\ Q‘ff—/
SX17T —_— ~— _—/ ZS
5X25T —
— BT FWD OWC
—— 43T
53T R
3RD OWC 1ST OWC o S H&L R/C
L <" —— *"> ouTt
. - H&L Ratio1 | Forword | Ratio 2 R k
Shift Position I’c R/C D/C |Rev/B | Fr/B | LC/B |FwdB | Swe | owe | owe emarks
A ZAN Parking position
0 0 0 @) © Reverse position
A VAN 2 Neutral position
D 1st A PaN 0 © © © Automatic
2nd 0 A 0 © o) shift
123
3rd 0 0 A & © <45
4th 0 0 0 A &
5th 0 0 0 A & &
EM 5th 0 0 0 P & & Fix to the 5th speed
4M 4th 0 0 VAN ¢ Fix to the 4th speed
3M 3rd 0 0 A O © |Fixtothe 3rd speed
2M 2nd 0 0 0 0 © © | Fixtothe 2nd speed
1M 1st 0 0 0 0 © © © Fix to the 1st speed
0 :Operates.
© : Operates during progressive acceleration.
<{> :Operates and effects power transmission while coasting.
A :Line pressure is applied but does not affect power transmission.
A" : Operates under conditions shown in the high & low reverse clutch operating condition.
A" ; Operates under conditions shown in the LC/B operating condition.
Note) Delay control is applied during D(4,3,2,1) =N shift.
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Automatic Transaxle System

Operating Principles Of Each Range
1. Nrange

Since the forward and reverse brakes are released,
driving force of input shaft is not transmitted to output
shaft.

2. Prange

Since the forward and reverse brakes are
released, as those in the N range, driving force of
input shaft is not transmitted to output shaft.

Parking pawl that is linked with select lever
parking gear meshes with and fastens output
shaft mechanically.

3. D, M2, M3, M4, M5 range 1st speed

Fastens the front brake.

The front brake and the forward one-way clutch
regulate reverse rotation of the mid sun gear.

The 1st one-way clutch regulates reverse rotation
of the rear sun gear.

The 3rd one-way clutch regulates reverse rotation
of the front sun gear.

i,

LU

M2 M6
M3 L
M5
M1 (I AR @
1st @B) AF | | M1
| e CR @@ WD
M8 LC@
SF — CM SR o FWD
OWe
4 M10 @)
3rd Sm 7‘1st
INPUT N M3 sl M7 OUTPUT
—> -

* Power Flow

Input shaft=Front internal gear =Front carrier ~>Rear

internal

gear~Rear carrier>Middle internal

gear ~Middle carrier =Output shaft

LLAEOO2A
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Automatic Transaxle System

4. D, M3, M4, M5 range ratio 2nd

« Fasten the front brake.

https:/7autolibrary.ir

+ The front brake and the forward one-way clutch

regulate reverse rotation of the mid sun gear.

« The 3rd one-way clutch regulates reverse rotation
of the front sun gear.

AT-7

/i

[

M2 M6
M3 \,
M5
M1 e 7 REV/D
2nd @@ AF | M1
CR FWD/B
i & (>)
SF CM SR FWD
M4 M10 @ R
3rd SM Tst
INPUT i M9 i M7 OUTPUT
—» >

The direct clutch is coupled and the rear carrier and

the rear sun gear are connected.

* Power Flow

Input shaft=Front internal gear =Front carrier ~>Rear
internal gear >Rear carrier >Rear carrier >Middle
internal gear =Middle carrier =QOutput shaft

https:/7autolibrary.ir
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AT-8 Automatic Transaxle System

5. D, M3, M4, M5 range 3rd speed
Fastens the front brake.
The 3rd one-way clutch regulates reverse rotation
of the front sun gear.

/11

M2 MG
M3 L

SIS,

M1 @\

ARJ |

3rd | (/=) | [ael[wm s L
el @ 6o
SF CM @ FWD
OWnC
M7 || Bl 2
INPUT owc M3 Qe M7 OUTPUT
-

The high & low reverse clutch is coupled and the
middle and rear sun gears are connected.

* Power Flow

Input shaft=Front internal gear =Front carrier ~Rear
internal gear >Rear carrier >Rear carrier >Middle
internal gear =>Middle carrier =Qutput shaft

https:/7autolibrary.ir
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Automatic Transaxle System AT-9

6. D, M4, M5 range 4th speed

The front brake is released and sun gear turns
freely forward.

The input clutch is coupled and the front and
middle internal gears are connected.

i1 LI

ath | (&) | [ar o

CF
c
SF
M4 Z§
3rd
INPUT Sl OUTPUT
— -

LLAE002D
Driving force is conveyed to the front internal
gear, the middle internal gear, and the rear carrier
and the three planetary gears rotate forward as a
unit.

* Power Flow

Input shaft=Front internal gear =Front carrier > Rear
internal  gear—>Rear  carrier=>Middle internal
carrier >Middle carrier =Output shaft

https:/7autolibrary.ir
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AT-10 Automatic Transaxle System

7. D, M5 range 5th speed
» The front brake fastens the front sun gear.

« The direct clutch is released and the rear carrier
and rear sun gear are disconnected.

/1 I,
o M
M5
5th @D AFWH T ARJ ‘ @
x| [m fc) o
SF CM FiiD @@
M4 M OWWC
INPUT §$CZ§ . v v7 OUTPUT
—> >

LLAEOO2E

* Power Flow

Input shaft=Front internal =Front carrier =Rear
internal input shaft >Middle internal = Rear
carrier >Rear sun gear =~Middle sun carrier >Middle
carrier = Output shaft

https:/7autolibrary.ir
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Automatic Transaxle System

8. Rrange

The front brake fastens the front sun gear.

The high & low reverse clutch is coupled and the
middle and rear sun gears are connected.

The reverse brake fastens the rear carrier.

AT-11

(111144

AT

i

M2 IYIB
M3 |
M5
TR e e REV!
Rev | (m) | [ae]]mn
Dic WWOIE
CF
@
SF
M4
3rd
INPUT DVIE OUTPUT
s |
LLAEOO2F
* Power Flow
Input shaft=Front internal >Front carrier >Rear

internal ®Rear sun gear >Middle sun gear >Middle
carrier = Output shaft
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AT-12 Automatic Transaxle System

Control System Diagram

Inside the transmission | Turbine sensor 1, 2 |

Vehicle speed sensor 1 |

Inhibitor SW Fluid temperature sensor 1 |

Line pressure solenoid
Lock-up solenoid

Direct clutch solenoid, fluid pressure SW

High & low reverse clutch solenoid, fluid pressure SW
Input clutch solenoid, fluid pressure SW

Front brake solenoid, fluid pressure SW

Low cost brake solenoid, fluid pressure SW

h 4 A 4 Y Y A 4
TCM
A A A
Sports Mode SW ¢
Y
Meter Sel_f-dllagnosm CAN
indicator communication
ECU
h 4

Combination meta

Indicate A/T position and shift gear

LLAE002G
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Automatic Transaxle System

AT-13

Main Communication Signal

Input to ECM(CAN)

Output to ECM(CAN)

Input from external sys.

Output to external sys.

A/T driving mode SW

Self-diagnosis indicator

Engine torque signal Output revolution signal Sports mode SW Range signal
(P, R, N, D)
Engine revolution signal Turbine sensor signal Up SW Range signal
- Torque redgctlon request Down SW Reverse lamp signal
signal
Accelerator opening signal Stop lamp SW N position signal

Power

4 x 4 Low signal

Line Pressure Control

If the engine control unit sends the input torque signal
equivalent to the engine driving force to the A/T
control unit (TCM), the A/T control unit (TCM)
controls line pressure solenoid.

Line Pressure System Diagram

This line pressure solenoid controls the pressure
regulator valve as the signal pressure and adjusts the
pressure of theoperating oil discharged from the oil
pump to the line pressure most appropriate to the
driving plate.

Line pressure

Pressure
regulator valve

A

Line pressure

— The number of revolution

— Vehicle speed

— Fluid temperature

solenoid valve

TCM =

L Input torque

Line pressure control based on line pressure
characteristic pattern of A/T control unit (TCM)

A/T control unit (TCM) has stored in memory a
number of patterns for the optimum line pressure
characteristics according to driving conditions.

In order to obtain the most appropriate line pressure
characteristic to meet the current driving state, the
TCM controlsthe line pressure solenoid current valve
and thus controls the line pressure.

- Normal line pressure control.

Each clutch is adjusted to the necessary pressure
to match the engine drive force.

LLAEOO2H

Normal time line pressure characteristic

A

Line pressure

Input torque

LLAEOO2I
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Automatic Transaxle System

Line pressure

Back-up control (Engine brake)

Line pressure according to speed is set during
shift down by select operation while driving.

Line pressure characteristic for backup control

>

>

Vehicle speed

LLAE002J

Line pressure characteristic during shift

A

During shift

During normal time

Line pressure

Input torque

At low fluid temperature

When the A/T fluid temperature drops below the
prescribed temperature, in order to speed up the
action of each friction element, the line pressure
is set higher than the normal line pressure
characteristic.

Line pressure

During shift change

Set to line pressure that is necessary for shift
change. Therefore, line pressure characteristic is
set according to input torque and shift types.

>

Line pressure

o

The number of revolution

LLAEOO2K
Line pressure character during low temperature
Low temperature
’
’
P
’ )
y Normal time
o __7
Accelerator opening angle
LLAEOO2L
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AT-15

Shift control

The clutch pressure control solenoid is controlled by
the signals from the switches and sensors. Thus the
clutch pressure is adjusted to be appropriate to the
engine load state and vehicle driving state. It
becomes possible to finely control the clutch
hydraulic pressure with high precision and a
smoother shift change characteristic is attained.

Shift Control System Diagram

Clutch

Control valve

A

A

Clutch pressure control (= -

Line pressure

— The number of revolution

— Vehicle speed

_____ TCM | ~— Fluid temperature

L Input torque

Shift description

Controls clutches with optimum timing and fluid pressure
in response to engine speed, engine torque information,
and etc.

Lock-up Operating Condition Table

LLAEOO2M
Lock-up Control

Lock-up control is to enhance delivery efficiency by
preventing the torque converter from slipping, engaging
the lock-up piston into the torque converter.

It operates lock-up solenoid control in response to a
signal from A/T control unit (TCM) and lock-up control
valve behavior control, engages or releases the lock up
piston of the torque converter.

Select lever D range Sports mode

Gear position 5 4 3 5 4

Lock-up O - - O O

Slip lock-up O O - - -
LLAEQO02N

Lock-up control valve control

In the lock-up control valve, there is operating fluid
pressure circuit linked into the lock-up piston and
lock-up solenoid operates valve shift in response to a
signal from the A/T control unit.

Operating fluid pressure circuit that is applied to the
lock-up piston chamber is controlled with the release
or apply sides.

https:/7autolibrary.ir
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Automatic Transaxle System

Lock-up Control System Diagram

Lock-up piston

Lock-up piston valve |-

Torque converter

— Relief pressure

— (Lubrication valve)

The number of revolution

D range j

Vehicle speed ™|

pressure

Fluid temperature

Input torque

TCM

Lock-up solenoid

Lock-up released

* In the lock-up control valve, there is operating fluid
pressure circuit connected into the lock-up piston and
lock-up solenoid operates valve shift in response to a
signal from the A/T control unit.

Therefore, the lock-up piston is not coupled.
Lock-up applied

* During the lock-up applied status, lock-up apply
pressure is generated having the lock-up control
valve to L/U by the lock-up solenoid.

Therefore, press the lock-up piston to be coupled.
Smooth lock-up control

* A/T control unit (TCM) controls current value that is
output to the lock-up solenoid when shifting lock-up
applied state from lock-up released state.

Therefore the lock-up clutch is temporarily set to
half-clutched state when shifting the lock-up applied
state to reduce the shock.

Half-clutched state

+ Changes current value that is output to the lock-up
solenoid from A/T control unit (TCM) to gradually
increase lock-up solenoid pressure.

In this way, the lock up apply pressure gradually rises
and while the lock-up piston is put into half-clutched
status, the lock-up piston operating pressure is
increased and the coupling is completed smoothly.

LLAE0020

Slip lock-up control

In the slip region, A/T control unit controls current
value of the lock-up solenoid to half-clutched status.
Therefore lock-up operates from low speed absorbing
torque fluctuation of engine.

Thereby fuel consumption was increased during low
accelerator opening with 4th, and 5th gears at low
speed.

https:/7autolibrary.ir
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Engine Brake Control

+ The forward one-way clutch delivers driving force
from the engine to the rear wheel but reverse driving
from the wheel drive is not delivered since the
one-way clutch is idling.

Therefore low coast brake solenoid is operated to
prevent the forward one-way clutch from idling so that
the engine brake is operated in the same as before.

Engine Brake Control System Diagram

LC/B
LC/B Accumulator control pressure Accumulator
Reducing valve control valve
Fluid pressure |, e L , ,
sw2(LcB) | Solenoid valve < : * Line pressure solenoid
I
' [ The number of revolution
TCM
Forward brake pressure [ Vehicle speed
— Fluid temperature
L Input torque

LLAE0O2P
+ The operation of the low coast brake solenoid
switches the low coast brake switch valve and

controls the coupling and releasing of the low coast
brake.

The low coast brake reducing valve controls the low
coast brake coupling force.

https:/7autolibrary.ir
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Automatic Transaxle System

Control Valve
Control Valve Functions

Valve name

Function

Torque converter regulator valve

Regulates line pressure to the optimum pressure (torque converter operating press-
ure) to prevent pressure applied to the torque converter from being excessive.

Pressure regulator valve
Pressure regulator plug
Pressure regulator sleeve

Regulates oil pump discharge pressure to the optimum pressure (line pressure) in
response to the driving conditions.

Front brake control valve

Regulates line pressure to the optimum pressure (front brake pressure) to be appli-
ed to the front brake during the front brake apply.

Accumulator control valve

Regulates pressure applied to the accumulator piston, and the low coast reducing
valve (accumulator control pressure) inresponse to the driving conditions (regulates
clutch pressure at 1st, 2nd, 3rd, 5th gears).

Pilot valve A

Regulates line pressure to the regular pressure required by line pressure control, s-
hift control, and lock-up control (pilot pressure).

Pilot valve B

Regulates line pressure to the regular pressure required by shift control (pilot pres-
sure).

Low coast brake switching valve

Provides the low coast brake reducing valve with line pressure during engine brake
operation.

Low coast brake reducing valve

Regulates line pressure to the optimum pressure to be applied to the low coast bra-
ke when the low coast brake is coupled.

N-R accumulator

Produces the stabilizing pressure for when N-R is selected.

Direct clutch piston switching valve

Operates in 4th gear and switches the direct clutch coupling capacity.

High & low reverse clutch control v-
alve

Regulates line pressure to the optimum pressure (high & low reverse clutch pressu-
re) to be applied to the high & low reverse clutch when the high &low reverse clutch
is coupled (regulates clutch pressure in 1st, 3rd, 4th, 5th gears).

Input clutch control valve

Regulates line pressure to the optimum pressure (input clutch pressure) to be appli-
ed to the input clutch when the inputclutch is coupled (regulates clutch pressure in
4th, 5th gears).

Direct clutch control valve

Regulates line pressure to the optimum pressure (direct clutch pressure) to be appl-
ied to the direct clutch when the direct clutch is coupled (regulates clutch pressure i
n 2nd, 3rd, 4th gears).

Lock-up control valve
Lock-up control plug
Lock-up control sleeve

Switches lock-up to operating or released.
Also, by performing the lock-up operation transiently, lock-up smoothly.

Torque converter lubrication valve

Operates to switch torque converter, cooling, and oil path of lubrication system duri-
ng lock-up.

Cool bypass valve

Allows excess oil to by pass cooler circuit without being fed into it.

Line pressure relief valve

Discharges excess oil from line pressure circuit.

N-D accumulator

Produces the stabilizing pressure for when N-D is selected.

Manual valve

Delivers line pressure to each circuit in response to each select position.
Circuit to which line pressure is not sent drain.

https:/7autolibrary.ir
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Function Of Pressure Switch

Name

Function

Fluid pressure switch 1 (FR/B)

Detects abnormal fluid pressure of the front brake. When it detects any malfunction,
it puts the system into fail-safe mode.

Fluid pressure switch 2(LC/B)

Detects abnormal fluid pressure of the low coast brake. When it detects any malfu-
nction, it puts the system into fail-safe mode.

Fluid pressure switch 3(l/C)

Detects abnormal fluid pressure of the input clutch. When it detects any malfunction
, it puts the system into fail-safe mode.

Fluid pressure switch 5(D/C)

Detects abnormal fluid pressure of the direct clutch. When it detects any malfunctio-
n, it puts the system into fail-safe mode.

Fluid pressure switch 6 (H & LR/C)

Detects abnormal fluid pressure of the high & low reverse clutch. When it detects a-
ny malfunction, it puts the system into fail-safe mode.

https:/7autolibrary.ir
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Automatic Transaxle System

SUB ROM unit

1.
2.

Installing location: The valve body upper part

Function: To obtain A/T fluid pressure stability by
compensating for solenoid &valve body unit fluid
pressure differential.

3. Principle: Install additional ROM onto valve body of

automatic transmission and input fluid pressure
differential of solenoid &valve body so that TCM
reads the input data to perform fluid pressure
compensation.

~ 1 o
o =02 0% o %!‘ CEF
& (&\\’! A9 _;; b

SE By O
-

“o

Q_ -
0| Solenoid |
9]

LLAE117A
Fluid pressure DATA TCcM
/N |
Fluid pressure Fluid pressure Fluid pressure
tester data compensation
SUB ROM
—
SuB
Fluid pressure MAP No. Input ROM
Delivery : -
Input fluid pressure differential (ROM) —> Fluid presst;_rr%c&%mpensanon
LLAE117B

4. Maintenance

1) When replacing with a new TCM in the vehicle

+ TCM automatically reads SUB ROM DATA
during 1.G ON. At this time, shift range valve
is off for about 2.5 second.

2) When replacing A/T (regardless of new or old
ones) in the vehicle

¢ Must erase SUB ROM DATA stored in TCM.

+ Erase SUB ROM DATA in SCAN TOOL delete
mode during shift stage in R-range +
accelerator opening angle maintains 50% +
[.G ON.

« TCM reads SUB ROM DATA from a new A/T
upon |.G ON again after .G OFF.

3) Moving TCM from vehicle A to another vehicle B
+ Perform the same way as in 2) above.

https:/7autolibrary.ir
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Procedure of ATF level adjusting
1. Park the vehicle on a flat road and lock the tires.

2. Shift the shift lever to the "P" range.
3. Remove the overflow plug by using a torx wrench.

STQAA8033L

4. Remove the filler plug by using a torx wrench.

STQAA8034L

5. Check if ATF drops from the overflow hole. If ATF
does not drop, add ATF until it drops.

6. Fix the overflow plug by using Torx wrench.

Add 1400cc(ASSR1),1200cc(A5SR2) of ATF from the
oil filling hole.

~

8. Install it to the filler plug with a new gasket.

9. Tighten the filler plug by using Torx wrench with the
specified torque.

Tightening torque :
24-56 Nm(2.4-5.6 kgf.m, 17.4-40.5 |b-ft)

10. Start the engine.

11.Raise ATF temperatirue on CAN signal up to
50~60°C at stabilized idle speed condition.

12.Shift from "P" to "D", then from "D" to "P", keeping
each shift position "N","R" more than 2 seconds with
foot braking.

13.Repeat 2 times above procedure "3".

14.Remove the overflow plug and the O-ring by using
Torx wrench.

15.Check If the thin oil stream becomes drop by drop
when ATF temperatirue on CAN signal is at 58~64°C
(A5SR1), 54~60°C (A5SR2).

16.Install it to the overflow plug with a new gasket.

17.Tighten the overflow plug by using Torx wrench with
the specified torque.

Tightening torque :
6-9 Nm(0.6-0.9 kgf.m, 4.3-6.5 Ib-ft)

INOTICE
Be sure to wipe off spilled ATF completely after
tightening the overflow plug.

https:/7autolibrary.ir
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AT-22 Automatic Transaxle System

Troubleshooting

Diagnostic Trouble Codes (Inspection
Procedure)

Check the Diagnostic Trouble Codes
1. Turn the ignition switch to OFF.

2. Connect the Hi-scan tool to the DLC connector for
diagnosis.
3. Turn the ignition switch to ON.

4. Check the diagnostic trouble codes using the Hi-scan
tool.

5. Read the output diagnostic trouble codes. Then
follow the remedy procedures according to the
"DIAGNOSTIC TROUBLE CODE DESCRIPTION" on
the following pages.

[INOTICE

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

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

» If the number of stored diagnostic trouble codes
or diagnostic trouble patterns exceeds 10,
already stored diagnostic trouble codes will be
erased in sequence, beginning with the oldest.

» Do not disconnect the battery until all diagnostic
trouble codes or diagnostic trouble patterns have
been read out, because all stored diagnostic
trouble codes or diagnostic trouble patterns will
be cancelled when the battery is disconnected.

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

6. Delete the diagnostic trouble code.
7. Disconnect the Hi-scan tool.
INOTICE

DTC cleaning should only be done with the scan
tool.

https:/7autolibrary.ir
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Automatic Transaxle System

Diagnostic Trouble Code Table

AT-23

No.| Code Description MIL | Remark
1 P0601 |Internal Control Module Memory Check Sum Error [
2 P0641 |Sensor Reference Voltage “A” Circuit/Open [
3 P0705 | Transmission Range Sensor Circuit Malfunction (PRNDL Input) [
4 P0711 | Transmission Fluid Temperature Sensor “A” Circuit Range/Performance [
5 P0712 |Transmission Fluid Temperature Sensor “A” Circuit Low Input [
6 P0713 |Transmission Fluid Temperature Sensor “A” Circuit High Input [
7 P0716 |Input/Turbine Speed Sensor "A" Circuit Range/Performance o
8 P0717 |Input/Turbine Speed Sensor "A" Circuit No Signal o
9 P0721 | Output Speed Sensor Circuit Range/Performance o
10 | PO0731 |Gear 1 Incorrect Ratio [
11 | P0732 |Gear 2 Incorrect Ratio L
12 | P0733 |Gear 3 Incorrect Ratio L
13 | P0734 |Gear 4 Incorrect Ratio [
14 | P0735 |Gear 5 Incorrect Ratio L
15 P0741 [Torque Converter Clutch Circuit Performance or Stuck Off o
16 P0743 |[Torque Converter Clutch Circuit Electrical o
17 | PO0748 |Pressure Control Solenoid "A" Electrical [
18 | PO753 |Shift Solenoid "A" Electrical L
19 | PO758 |Shift Solenoid "B" Electrical L
20 | PO763 [Shift Solenoid "C" Electrical L
21 P0768 | Shift Solenoid "D" Electrical L
22 | PO773 |Shift Solenoid "E" Electrical L
23 | P0819 |Up and Down Shift Switch to Transmission Range Correlation X
24 | U0001 |High Speed CAN Communication Bus [
25 | U0100 |Lost Communication With ECM/PCM “A” [
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AT-24

Automatic Transaxle System

P0601 Internal Control Module Memory Check Sum Error

Component Location

General Description

A malfunction is detected by using a checksum technique
for verifying data. The digital data is composed of zeros
and ones. A checksum is the total of all ones in a string
of data. By comparing the checksum value with a stored
value, a malfunction can be detected.

DTC Detecting Condition

SHMAT9497L

DTC Description

By comparing the checksum value with a stored value, if
the both data are not equal , TCM sets DTC P0601 .

Item Detecting Condition Possible Cause

DTC Strategy » Rationalityt

Enable Conditions e |1G"on"

Threshold Value L .
cation is required

* Internal Control Module Check Not tested : S/W modifi-

+ TCM

Diagnostic Time * More than 1sec

Fail Safe * Locked in 4th gear.

Component Inspection

1. Ignition "ON" & Engine "OFF".

2. Connect scantool and erase the DTC P0601 with
scantool.

3. Turn IG OFF < IG ON 2 or 3 times then, check that
DTC P0601 is set again.

4. |s the DTC P0601set again ?

» Replace a known-good PCM/TCM as neces-
sary and then go to "Verification of Vehicle Re-
pair" procedure.

m » Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.
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Automatic Transaxle System AT-25

Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m P System performing to specification at this ti-
me.
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AT-26 Automatic Transaxle System

P0641 Sensor Reference Voltage "A" Circuit/Open

Component Location

SHMAT9497L

General Description DTC Description

The TCM monitors voltage supply to solenoid valve. The TCM sets this code when suppling voltage to TCM is
lower or higher than specification.

DTC Detecting Condition
Item Detecting Condition Possible Cause

DTC Strategy » UnderVoltage or OverVoltage

Enable Conditions + Battery voltage > 10V

Threshold Value + 8.7 V < Sensor Supply Voltage or Sensor Supply Volta-

ge>16V * Open or shrot in harness
Diagnostic Time * More than 0.2sec - TCM
* Prevention of pressure adaptation
Fail Safe *  Output speed from vehicle speed
+ D/C Off
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Automatic Transaxle System AT-27

Diagnostic Circuit Diagram

PCM/TCM
Memory Power
IPM |
IG SW PR— '
rll—o—ﬂ——i-ﬂ; o 4| ON/START Input
e Fansmmnmimannnn £
| BATT IPM
) |
<Sport Mode Switch>
Select Switch
o(n 2. Memory Power
43 2| *J 5. Up shift . | | Select Switch
tolo *|7 6|5[ 6. Select Switch T
~———""7. Down Shift
<PCM/ TCM> Up Shift
7 . % 1 | Up Shift
= H
3 T I A 3 3 3 3 3 A B 3
= [T B
RO
= =2 Down Shift
1. Memory Power . L] (8] Down Shift
2. Memory Power Ty
16. Up shift
17. Down Shift —
61. Select Switch Sport Mode Switch

SHMAT9701L
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AT-28 Automatic Transaxle System
Monitor Scantool Data 3. Monitor the "BATTERY VOLTAGE and A/T MAIN
1. Connect scantool to data link connector(DLC). RELAY VOLTAGE" parameter on the scantool.
2. Ignition "ON" & Engine "OFF". Specification : Approx. 12V
Current Data O
[ Standard Display :][ Full List 2 ][ Graph :]rltems List ﬂr Reset Min.Max.][ Record 1[ Stop 2 ]r V35 1
Sensor Name Yalue | Unit
[FlEngine Speed 726 RPM
1 AfT Relay Voltage 143 ¥
Battery Positive Yoltage 14.3 ¥
O Inhibitor Switch-4 OFF - B
O Inhibitor Switch 0 %
[ Hold Switch[2%D] OFF - _
] Brake Switch OFF -
[14AS On FlanlOption] NOT SUPP. - [
SHMAT9501L
B Current Data @
[ Standard Display & ][ Full List = J[ Graph ¢]rltems List & W Reset Min_Max.]r Record ][ Stop = ]( W33 ]
Sensor Name Value | Unit
Engine Speed 726 RPM
[¥] AIT Relay Yoltage 2.2 v
Battery Positive Voltage 14.3 ¥
O Inhibitor Switch-4 OFF - =
O Inhibitor Switch 0 %
O Hold Switch[2WD) OFF - -
[ Brake Switch OFF -
[1ABS On Flag[Option] NOT SUPP. - =]
SHMAT9502L
Fig 1) Power Supply - Normal Terminal & Connector Inspection
Fig 2) Power Supply - Open 1. Many malfunctions in the electrical system are
4. Does "BATTERY VOLTAGE and A/T MAIN RELAY caused by poor harness and terminals. Faults can
VOLTAGE" follow the reference data? 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?

P Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or » Repair as necessary and go to "verification
replace as necessary and go to "verification of of vehicle repair" procedure.
vehicle repair" procedure.

m » Go to "Power circuit inspection" procedure.
m » Go to "W/Harness Inspection" procedure.
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Automatic Transaxle System

AT-29

Power Circuit Inspection

1. Connect the "PCM/TCM" connector.

2. IG"ON" & Engine "OFF" .

3. Measure the voltage between "Solenoid Supply"

terminal of solenoid valve connector and chassis
ground.

Specification : Battery Voltage

4. |s the measured voltage within specifications?

P Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Check open or short in harness. Repair as

necessary and then, go to "Verification of Vehi-
cle" procedure.
P If there is no problem in harness, substitute
with know-good PCM/TCM and check for prop-
er operation. If the problem is corrected, repl-
ace PCM/TCM as necessary and then go to "V-
erification of Vehicle Repair" procedure.

Verification of Vehicle Repair

Refer to DTC P0601 : Internal Control Module Memory
Check Sum Error.

https:/7autolibrary.ir



https:/7autolibrary.ir

AT-30

Automatic Transaxle System

P0705 Transmission Range Sensor Circuit Malfunction (PRNDL Input)

Component Location

Connector(10 pin)

MOVING BLOCK

;\_l—\_l—\—l—
. 0 ——— S2
1 GROUND
UL
S1
100

TERMINAL BLOCK

S3

General Description

When the shift lever is in the D (Drive) position the output
signal of Tansaxle Range Switch is 12V and in all other
positions the voltage is OV. The TCM judges the shift
lever position by reading all signals, for the
TRANSMISSION Range Switch, simultaneously.

DTC Detecting Condition

SBLAT6100L

DTC Description

The TCM sets this code when patterns are out of
specification based on the table shown below. the
TRANSMISSION Range Switch has no output signal for
an extended period of time.

Item Detecting Condition

Possible Cause

DTC Strategy » Rationality

Enable Conditions |+ Sensor supply voltage in valid range OK

Threshold Value bitor switch pattern check

* Intermediate position pattern or Undefined pattern Inhi-

+ OPEN OR SHORT IN CIRCUIT
+ Faulty TRANSMISSION RAN-

* Jump pattern Jump more than 5 steps . S:uﬁ;/\{ll'g\:ﬂH
Diagnostic Time * More than 2 sec
Fail Safe + SELECT POSITION IS REGARDED AS "D"
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Automatic Transaxle System AT-31
Specification
Figure 1) A/T range pattern
A/T Range Switch
SW 1 SW 2 SW 3 SW 4 Range Decision Remarks
OFF OFF OFF OFF Pst P start
OFF OFF ON OFF P P
OFF OFF ON ON P-R Intermediate
ON OFF ON ON R R
ON OFF ON OFF N-R Intermediate
ON OFF OFF OFF Nst N start
ON OFF OFF ON N-D Intermediate
ON ON OFF ON D D
OFF ON OFF ON 3 3
OFF ON ON ON 2 2
OFF ON ON OFF 1 1

Irregular Pattern

Other

[OFF= 5V, ON = 0V]
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AT-32 Automatic Transaxle System

Diagnostic Circuit Diagram

PCM / TCM
1G SW —
—— % 8| ON/START Input
‘ - ]
BATT.
= Memory Power
|
Inhibitor switch 3 |I 4| Inhibitor switch 3
< ATM CONTRL UNIT > Inhibitor switch 1 |I | Inhibitor switch 1
CLGO1-A
Inhibitor switch 4 | 1| Inhibitor switch 4
Ground |B | Ground
| Ground
Inhibitor switch 2 | | Inhibitor switch 2
1. Vehicle Speed ATF 1 Sensor |B i| ATF 1 Sensor
8. Ground
9. ATF 1 Sensor Vehicle Speed |® #| Vehicle Speed
10. VSP1(Output Speed)
VSP1(Cutput Speed) |B | VSP1(Output Speed)
< ATM CONTRL UNIT > ) o
CLGO1-C ATM Control Unit
<PCM/TCM > 13. Inhibitor switch 1
1 14. ATF 1 Sensor
1 21. Inhibitor switch 2
= Saoa[* [+ I I* |* Eee) ********* 22, Inhibitor switch 4
1. Inhibitor switch 1 I e A 23. Inhibitor switch 3
2. Inhibitor switch 2 B T e aaoonoone 38. Ground
3. Inhibitor switch 3 = |\ 39. Ground
4. Inhibitor switch 4 | 56. VSP1(Output Speed)

SHMAT9702L
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Automatic Transaxle System AT-33

Signal Waveform & Data

& Current Data B

[ Standard Display ¢][ Full List * ][ Text 2% ][Items List:][ Heset Min.Max.][ Record ][ Run % ][ V55 ]
7 * bax: Mo zhift

{

Shift F'attgm Switch
No shift

Min: 4-5 shift
Max: P

Shift Lev

Min: P
Maw: OH

T

l_l!lllll_lullullu_llllll

5th gear ON
Mirn: OFF
Max: ON

3rd gear #Hth gear

kch-3

Inhibitor

2

;qIIJIIIIIIIIIIJIIIIILIIIIIII
ﬁa. AEEEREENEEENEESEEEEEEEEEN

OFF

u

N" RANGE E1st gear
L]
o

Inkibitor Switch-2

Inhibitar

Mirn: OFF
Maw: OH

"R" RANGE ON

Min: OFF
Maw: ON

heh-1

ON

IIIIIIIILIIIIILI u

Min: OFF
Max: PAM

l-l.llilg’l-llllll

.
Current S%ar

ath

Min: Eth

=
SENEES l.'llllllll'.l.ll.ll.lé&Ill'llllllII'II.IIIIIIIIIII
[0]
QO
=
SN NN NN NI NN NN NNV EEFEEENFEENEEE

==
L!illlllT‘i

2

SHMAT9503L
Monitor Scantool Data
1. Connect scantool to data link connector(DLC).
2. Ignition "ON" & Engine "OFF".
3. Monitor the "TRANSMISSION RANGE SWITCH"
parameter on the scantool.

4. Move selector lever from "P" range to "D" range.
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Automatic Transaxle System

Current Data

[ Standard Display :][ Full List :}[ Graph :](Items List ][ Reset Min.Max.][ Record ][ Stop = ]( V55 ]
Sensor Name Yalue | Unit
Shift Lever Switch P -
[#] Inhibitor Switch-4 OFF -
[¥] Inhibitor Switch-3 OFF -
[¥] Inhibitor Switch-2 OFF -
[#] Inhibitor Switch-1 OFF -
Spors Mode OFF -
[ 0il Pressure Switch-1[FR{B] ON - -
O 0il Pressure Switch-6[H&L R{C) ON -
1 Shift Pattern Switch No shift -
SHMAT9504L
Current Data =
[ Standard Display % ][ Full List 2 ][ Graph = J(Items List & 1[ Reset Min.Max.]( Record W[ Stop % Jr VS5 l‘
Sensor Name Value | Unit
Shift Lever Switch R -
Inhibitor Switch-4 ON -
Inhibitor Switch-3 ON -
[ Inhibitor Switch-2 OFF -
Inhibitor Switch-1 ON -
[ Sports Mode OFF -
O 0il Pressure Switch-1[FR{B] ON - -]
O 0il Pressure Switch-6[H&L R{C) ON -
| !Shift Pattern Switch Mo shift -
SHMAT9505L

Current Data

https:/7autolibrary.ir

[ Standard Display :][ Full List :][ Graph 3 ][Items List :W ResetMin.Max.V Record ][ Stop ][ VS5 ]
Sensor Name Yalue | Unit
Shift Lever Switch M -
[#] Inhibitor Switch-4 OFF -
[ Inhibitor Switch-3 OFF -
[¥] Inhibitor Switch-2 OFF -
[#] Inhibitor Switch-1 ON -
[¥] Sports Mode OFF -
O 0il Pressure Switch-1[FR{B) ON - B
O 0il Pressure Switch-6[H&L R{C) ON -
I !Shiﬂ Pattern Switch Mo shift -
SHMAT9506L
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Automatic Transaxle System

AT-35

& Current Data =
[ Standard Display 5 ][ Full List = ][ Graph ¢][Items List = ][ Reset Min.Max.W Record ][ Stop ¢][ VS5 ]
Sensor Name Value | Unit
Shift Lever Swilch D -
Inhibitor Switch-4 OoN -
Inhibitor Switch-3 OFF -
Inhibitor Switch-2 ON -
Inhibitor Switch-1 ON -
Sports Mode OFF -
[ il Pressure Switch-1[FH{B) ON - ]
[ 0il Pressure Switch-6[HZL RJC) ON -
[ Shift Pattern Switch No shift -

Fig 1) P range
Fig 2)
Fig 3)
Fig 4) D range

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

P Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

R range
N range

Terminal & Connector Inspection

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?

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

el » Go to "Signal circuit inspection” procedure

SHMAT9507L
Signal Circuit Inspection
1. Disconnect ATM control Unit(CLG01-C) connector.
2. Ignition "ON" & Engine "OFF".
3. Measure voltage between each range terminal of

ATM control Unit connector and chassis ground with
shifting from P to D range one by one.

Specification : Battery Voltage

4. |s the measured voltage within specifications?

» Go to "Component inspection” procedure.

m » Check for open or short in harness. Repair

as necessary and Go to "verification of vehicle
repair" procedure.
» If signal circuit in harness is OK, Substitute
with a known-good PCM/TCM and check for pr-
oper operation. If the problem is corrected, rep-
lace PCM/TCM as necessary and go to "verific-
ation of vehicle repair" procedure.
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Automatic Transaxle System

Component Inspection
1. 1G "OFF" & Engine "OFF"

2. Disconnect ATM control Unit(CLG01-C & CLGO01-A)

connector.

3. Measure resistance between signal and ground
terminal of range switch connector. (Component

Side)

Specification : Refer to below table

Normal Condition(Any other conditions are treated as failure)
[ Inspection table for Transmission Range Switch Table ]

PINNO(C106:3) | GND | oSS S16)| Range Switeni(82) Range Switon1(53)| Range Switen(s4) ™P
P-R(Middle) [ o -

R [ [ [ [ R
N-R(Middle) | @ ° ° ° -
N-D(Middle) | @ ° ° o -

D [ [ [ [ R
® : SWITCH IS ON(GND LEVER) Verification of Vehicle Repair

—  RANGE INDICATER LAMP "OFF" AND After a repair, it is essential to verify that the fault has

MAINTAIN PREVIOUS RANGE been corrected.
4. |s the measured resistance within specifications ? 1. Connect scan tool and select "Diagnostic Trouble

» Thoroughly check connectors for looseness, Codes(DTCs)" mode.
poor connection, bending, corrosion, contamin- 2. Using a scantool, Clear DTC.

ation, deterioration, or damage. Repair or repl- 3. Operate the vehicle within DTC Enable conditions in
ace as necessary and then go to "Verification General information.
of Vehicle Repair" procedure. 4. Are any DTCs present ?

» Check for open or short in harness. Repair

e i N4 P Go to the applicable troubleshooting proced-
as necessary and Go to "verification of vehicle

ure.
repair" procedure. . L. L
P If signal circuit in harness is OK, Substitute BCTSH > System performing to specification at this ti-
me.

with a known-good "TRANSMISSION RANGE
SWITCH" and check for proper operation. If th-
e problem is corrected, replace "TRANSMISSI-
ON RANGE SWITCH" as necessary and go to
"verification of vehicle repair" procedure.
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Automatic Transaxle System

AT-37

P0711 Transmission Fluid Temperature Sensor "A" Circuit Range/Performance

Component Location

General Description

The automatic transmission fluid(ATF) temperature
sensor A is installed in the Transmission Range Switch
and fluid(ATF) temperature sensor B is installed in the
valve body. The TCM supplies a 5V reference voltage to
the sensor, and the output voltage of the sensor changes
when the ATF temperature varies.

SBLAT6110L

DTC Description

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

https:/7autolibrary.ir



https:/7autolibrary.ir

AT-38 Automatic Transaxle System

DTC Detecting Condition
Item Detecting Condition Possible Cause

DTC Strategy * Rationality(Low stuck error)

*  Output speed > 400 RPM
. * Engine speed > 600 RPM

Case 1 Enable Conditions | Throttle opening > 3%

» Oil temperature <20 C

* Oil temperature (Present Oil Temp.-Oil Temp. whe-

Threshold Value | o fime starts)<2'C within 500 sec

DTC Strategy |+ Rationality(High stuck error)

« Qil Temperature. at IGon > 18T
* Coolant Temp at IG off - Coolant Temp. at IG on >

Enable Conditi =50TC € ATF T/S :Automatic Transmissi-
Case 2 nable Londifions | | Soaking Time from ECU > 15000[sec] on Fluid Temperature Sensor
« Time elasped after engine coolant increase 50C 5+ OPEN OR SHORT IN CIRCUIT
00 sec * Faulty ATF T/S 1
. . « TCM
Threshold Value * QOil temperature Oil Temp. at IG on - Coolant Temp.
atIGon>10TC
DTC Strategy + Rationality(Cold stuck error)
* Input speed or Engine speed > 600 RPM
Case 3 Enable Conditions |« Position Lever D, B, L
+ Oil Temperature at IG on <-10T
Threshold Value | Oil temperature Accumulated time toreach  targ-
et temperature after start. * Table.1
Diagnostic Time * More than 2sec.
Fail Safe * Fluid temperature is regarded as 80C
Specification
Temperature(C) Resistance(KQ) Voltage(V)
0T Approx. 15KQ Approx. 3.3V
ATFT/S 1 20C Approx. 6.5KQ Approx. 2.7V
80T Approx. 0.9KQ Approx. 0.9V
0T Approx. 10.5KQ Approx. 3.3V
ATF T/S 2 20C Approx. 4.3KQ Approx. 2.5V
80T Approx. 0.5KQ Approx. 0.7V
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Automatic Transaxle System AT-39

Diagnostic Circuit Diagram

PCM/TCM

(]| ON/'START Input

‘ - : 1
BATT. | e j '[ . }Memory e

1
]

ATF 1|® | AFT 1
|
GND
Ground | i
| AFT 2
ATF2
ATM Control Unit
< ATM CONTRL UNIT > < ATM CONTRL UNIT > <PCM/ TCM>
CLGO1-A CLG01-B 1
=
9492 % |3 | % f o |3 [BTRSEJSS] * | * | Kk | 5 |k k] *x ] >
U [ L] & x| * [x [eged] + [ < ]6 1]+ | * foefs rfsefs554]
s [ e [ e I
BB £33 3 1 S 5 I ) )
= HHEEEEEEEEEE]
8. Ground ) 14. ATF1
9. ATF1 38. Ground
39. Ground
15. ATF2

SHMAT9703L
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AT-40 Automatic Transaxle System

Monitor Scantool Data

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

2. Engine "ON".

3. Monitor the "TRANSAXLE FLUID TEMPERATURE
SENSOR "1" parameter on the scantool

Specification : Increasing Gradually

& Current Data =)
[ Standard Display & J[ Full List * ][ Graph 2 Jrhems List % W Reset Min.Max.]r Record T[ Stop 2 Jr V55 1
Sensor Name Value | Unit
Qil Temperature-1[0il Fan] 64 'C
Qil Temperature-2[Converter Outlet] i1 'C
[ FR/B Solenoid Valve 760 kPa ﬂ
O D{C Solenoid Yalve 0 %
O DyC Solenoid Yalve 800 mA
O D{C Solenoid Yalve 0 kPa
CJLCIB Solenoid OFF -
[ Gear Ratio 0.00 -
I Current Gear PiN_ -
SHMAT9508L
Fig 1) Normal Data Terminal & Connector Inspection
4. Does "TRANSMISSION FLUID TEMPERATURE 1. Many malfunctions in the electrical system are
SENSOR " follow the reference data? caused by poor harness and terminals. Faults can

also be caused by interference from other electrical

P Fault is intermittent caused by poor contact . }
systems, and mechanical or chemical damage.

in the sensor's and/or PCM/TCM's connector or

was repaired and PCM/TCM memory was not 2. Thoroughly check connectors for looseness, poor
cleared. Throughly check connectors for loose- connection, bending, corrosion, contamination,
ness, poor connection, bending, corrosion, co- deterioration, or damage.

ntamination, deterioration or damage.Repair or 3. Has a problem been found?

replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

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

m » Go to "Signal circuit inspection" procedure.
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Automatic Transaxle System

AT-41

Signal Circuit Inspection
1. Ignition "ON" & Engine "OFF".
2. Disconnect ATM Control Unit(CLG01-A & CLG01-C)

3. Measure voltage between signal terminal of AFT at
the ATM Control Unit harness connector and chassis
ground.

connector. Specification : Refer to bleow table
[Inspection Table]

Temperature(C) Resistance(KQ) Voltage(V)

0T Approx. 15KQ Approx. 3.3V

ATFT/S 1 20C Approx. 6.5KQ Approx. 2.7V

80C Approx. 0.9KQ Approx. 0.9V

0T Approx. 10.5KQ Approx. 3.3V

ATF T/S 2 20C Approx. 4.3KQ Approx. 2.5V

80C Approx. 0.5KQ Approx. 0.7V

4. |s the measured voltage within specifications ?

» Go to "Component Inspection" procedure.

m » Check for open or short in harness. And rep-
air as necessary and then, go to "Verification of
Vehicle Repair" procedure.

Component Inspection

B Check TCM

1. lIgnition "ON" & Engine "OFF".

2. Disconnect the "ATM Control Unit(CLGO01-A) "
connector.

3. Install scantool and slect a SIMU-SCAN,

4. Simulate voltage (0—5V) to "TRANSMISSION FLUID
TEMPERATURE SENSOR 1, 2" signal circuit.
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AT-42 Automatic Transaxle System

E2 Current Data =]
[ Standard Display & ][ Full List :][ Graph = ][Items List & ][ Reset Min.l‘\r‘lax.][ Record ][ Stop :][ VS5 ]

Sensor Name Value; Unit

0il Temperature-1[0il Fan) 64 'C

Qil Temperature-2[Converter Outlet] 54 'C

[ FRB Solenoid Yalve 760 kPa ﬂ

O DfC Solenoid Vahse 0 %

[ DIC Solenoid Yalve 800 mA

O DIC Solenoid Yalve 0 kPa

LGB Solenoid OFF -

[ Gear Ratio 0.0o0 -

[ Current Gear PN -

B2 Simulation Test - ' o _ E

[ voLTv)Output | [ PuiseOutput | [ Duty Output )

Volt Output 2 -

1.0\, ¥ v

SHMAT9509L
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Automatic Transaxle System AT-43
& Current Data =]
[Standard Display t][ Full List :][ Graph t]rltems Listt]f ResetMin.Max.]r Record 1[ Stop t]r VS5 1
Sensor Name Yalue | Unit
[# 0il Temperature-1[0il Fan) 27 'C
Qil Temperature-2[Converter Qutlet] 33 'C
O FR{B Solenoid Valve 760 kPa ]
O DC Solenoid Yalve 0 %
OD{C Solenoid Yalve 800 mA
O D{C Solenoid Yalve 0 kPa
OLC/B Solenoid OFF -
[ Gear Ratio 0.o0 -
O Current Gear PiN -
B Simulation Test [i]

["-.-"GLT('\F] Dutput} [ Pulse Cutput ] { Druty Output ]

Volt Output 2 —

20V =

SHMAT9510L
Fig 1) Simulation Output 1.00V — 63C Verification of Vehicle Repair
Fig 2) Simulation Output 2.00V — 33°C After a repair, it is essential to verify that the fault has
% It is subject to change vehicle condition. been corrected.
5. Is FLUID TEMP. SENSOR signal value changed 1. Connect scan tool and select "Diagnostic Trouble
according to simulation voltage? Codes(DTCs)" mode.
» Thoroughly check connectors for looseness, 2. Using a scantool, Clear DTC.
poor connection, bending, corrosion, contamin- 3. Operate the vehicle within DTC Enable conditions in
ation, deterioration, or damage. Repair or repl- General information.
ace as necessary and then go to "Verification 4. Are any DTCs present ?

f Vehicle Repair" dure.
or Vienicle epair” procedure » Go to the applicable troubleshooting proced-

m P Substitute with a known-good TCM and che- ure.
ck for proper operation. If the problem is corre- . L L
cted, replace TCM as necessary and go to "V- m » System performing to specification at this ti-

e . . me.
erification of Vehicle Repair" procedure.
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AT-44

Automatic Transaxle System

P0712 Transmission Fluid Temperature Sensor "A" Circuit Low Input

Component Location

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

General Description

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

DTC Detecting Condition

DTC Description

This DTC is for checking sensor failure. This code is set
if the temperture data from Oil Temperture sensor is fixed
between -20C and 0C or 0C and 20C for 10min. after
driving a vehicle.

Item

Detecting Condition

Possible Cause

DTC Strategy + Circuit continuty-ground

Enable Conditions + Battery voltage > 10V

Threshold Value * Input voltage < 0.05V

% ATF T/S :Automatic Transmissi-
on Fluid Temperature Sensor

Diagnostic Time * More than 2 sec

» Short to ground in circuit

» Shift prevention over 4th gear
* Prevention of manual shift
» Prevention of pressure adaptation

Fail Safe

» OTS2 temperature(lf OTS2 is error, 80['C] is fixed)

+ Faulty ATF T/S 1
+ TCM

Specification
Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Diagnostic Circuit Diagram

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Monitor Scantool Data

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Terminal & Connector Inspection

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.
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Automatic Transaxle System

AT-45

Signal Circuit Inspection

H Check Voltage

1. Ignition "ON" & Engine "OFF".

2. Disconnect ATM Control Unit(CLG01-A & CLG01-C)
connector.

[Inspection Table]

3. Measure voltage between signal terminal of AFT at
the ATM Control Unit harness connector and chassis
ground.

Specification : Refer to bleow table

Temperature(TC) Resistance(KQ) Voltage(V)

0T Approx. 15KQ Approx. 3.3V

ATFT/S 1 20C Approx. 6.5KQ Approx. 2.7V
80T Approx. 0.9KQ Approx. 0.9V

0T Approx. 10.5KQ Approx. 3.3V

ATF T/S 2 20C Approx. 4.3KQ Approx. 2.5V
80T Approx. 0.5KQ Approx. 0.7V

4. Is the measured voltage within specifications ?

» Go to "Check short to ground in circuit" proc-
edure.

m » Check for open or short in harness. And rep-
air as necessary and then, go to "Verification of
Vehicle Repair" procedure.

B Check short to ground in circuit

1. Ignition "OFF" & Engine "OFF".

2. Disconnect ATM Control Unit(CLG01-A & CLG01-C)
connector.

3. Measure continuity between signal terminal of AFT1
harness connector and chassis ground.

Specification : Continuity

4. |s the measured resistance within specifications?
> Go to "CHECK PCM/TCM " as below.

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

» Replace "TRANSMISSION FLUID TEMPER-
ATURE SENSOR 1" as necessary and Go to "
verification of vehicle repair" procedure.

Component Inspection

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Verification of Vehicle Repair

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.
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Automatic Transaxle System

P0713 Transmission Fluid Temperature Sensor "A" Circuit High Input

Component Location

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

General Description

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

DTC Detecting Condition

DTC Description

Refer to DTC P0712 : Transmission Fluid Temperature
Sensor “A” Circuit Low Input.

Item

Detecting Condition

Possible Cause

Case 1

DTC Strategy

Battery short(After IG On)

Enable Conditions

Battery Voltage > 10V
Oil temperature at IG On >=-38TC

Threshold Value

Oil temperature sensor voltage Sensor voltage > 4.
8V

Case 2

DTC Strategy

Battery Short(Before 1G On)

Enable Conditions

Oil temperature at IG On <=-39C
Engine speed > 1000 RPM

Output speed >= 500 RPM

Engine coolant temperature >= 70C
Delay time 160 sec

Threshold Value

Oil temperature sensor voltage Sensor voltage > 4.
8V

Case 3

DTC Strategy

Open(After IG On)

Enable Conditions

Battery Voltage > 10V
Oil temperature at IG On >=-38TC

Threshold Value

Oil temperature sensor voltage Sensor 3.95V < Se-
nsor voltage < 4.8V

Case 4

DTC Strategy

Open(Before 1G On)

Enable Conditions

Oil temperature at IG On <=-39C
Engine speed > 1000 RPM

Output speed >= 500 RPM

Engine coolant temperature >=70C
Delay time 160 sec

Threshold Value

Oil temperature sensor voltage Sensor 3.95V < Se-
nsor voltage < 4.8V

Diagnostic Time

More than 2sec.

Fail Safe

OTS2 temperature(If OTS2 is error, 80['C] is fixed)
Shift prevention over 4th gear

Prevention of manual shift

Prevention of pressure adaptation

% ATF T/S :Automatic Transmissi-
on Fluid Temperature Sensor

Open or shrot to battery in circ-
uit

Faulty ATF T/S 1

Faulty TCM

Specification
Refer to DTC P0711 : Transmission Fluid Temperature

Sensor “A” Circuit Range/Performance.
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Automatic Transaxle System

AT-47

Diagnostic Circuit Diagram

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Monitor Scantool Data

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Terminal & Connector Inspection

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

[Inspection Table]

Signal Circuit Inspection

1. Ignition "ON" & Engine "OFF".

2. Disconnect ATM Control Unit(CLG01-A & CLG01-C)
connector.

3. Measure voltage between signal terminal of AFT at

the ATM Control Unit harness connector and chassis
ground.

Specification : Refer to bleow table

Temperature(TC) Resistance(KQ) Voltage(V)

0T Approx. 15KQ Approx. 3.3V

ATFT/S 1 20C Approx. 6.5KQ Approx. 2.7V
80T Approx. 0.9KQ Approx. 0.9V

0T Approx. 10.5KQ Approx. 3.3V

ATF T/S 2 20C Approx. 4.3KQ Approx. 2.5V
80T Approx. 0.5KQ Approx. 0.7V

4. Is the measured voltage within specifications ?

» Go to "Ground Circuit Inspection" procedur-
e.

m » Check for open or short in harness. And rep-
air as necessary and then, go to "Verification of
Vehicle Repair" procedure.

Ground Circuit Inspection

1. Ignition "OFF" & Engine "OFF".

2. Disconnect ATM Control Unit(CLG01-A & CLG01-C)
connector.

3. Measure continuity between signal terminal of AFT1
harness connector and chassis ground.

Specification : Continuity

4. |s the measured resistance within specifications?
> Go to "CHECK PCM/TCM " as below.

m » Check for open in harness. Repair as neces-
sary and Go to "verification of vehicle repair" p-
rocedure.

» Replace "TRANSMISSION FLUID TEMPER-
ATURE SENSOR 1" as necessary and Go to "
verification of vehicle repair" procedure.

Component Inspection

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.

Verification of Vehicle Repair

Refer to DTC P0711 : Transmission Fluid Temperature
Sensor “A” Circuit Range/Performance.
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AT-48 Automatic Transaxle System

P0716 Input/Turbine Speed Sensor "A" Circuit Range/Performance

Component Location

S
IRFEAI

Input shaft speed sensor 1 Input shaft speed sensor 2

speed sensor 2
-

Input shaft
~,_speed senso

General Description
The Input Sensor of RXC Auto transmission is composed

of S1(Sensor1) and S2(Sensor2). S1 inputs signal to
TCM only at 4th gear and S2 does at 1st, 2nd, 3rd, 4th

SBLAT6120L

DTC Description

The TCM sets this code if an output pulse-signal is not
detected, from the INPUT SPEED SENSOR 1 or 2, when
the vehicle is running faster than 24.85MPH(40km/h).

and 5th gear. Therefore, sensing pulse frequency
outputted from sensor 2, TCM calculates Inputshaft
speed and compute Turbine rotation. This value is mainly
used to control the optimum fluid pressure during shifting.

DTC Detecting Condition

is detected.

The Fail-Safe function will be set by the TCM if this code

Item Detecting Condition

Possible Cause

DTC Strategy » Rationality(NTU Too high)

Enable Conditions | = Battery Voltage > 10V

Case 1 + Input speed1, Input speed2

Input speed1 >= 10000RPM or
Input speed2 >= 10000RPM

Threshold Value

DTC Strategy » Rationality

+ Battery Voltage > 10V
* The time after the last shift was finished 500 msec
Enable Conditions | « State of the tranmission Static

Case 2 - Output speed > 200RPM
* Engine speed > 700RPM
Threshold Value | Input speed1(1, 2, 3, 5 Gear) Input speed1 > 100[
rpm]
Diagnostic Time * More than 2sec.

* Input Speed = 600RPM

+ Shift prevention over 4th gear
Fail Safe * Prevention of manual shift

» Prevention of pressure adaptation
* Damper clutch off

Open or short in signal circuit
Open in power circuit

Open in ground ircuit

Faulty input speed sensor 1or
2

Faulty TCM
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Specification
NAME TO01-3 PIN No. Measurement Condition Spec.

* 1stgear
Turbine Sensor 1 6 e 20km/h
« |IDLE S/W OFF

Approx. 1.1K(Hz)
« 4th gear

Turbine Sensor 2 7 e 50km/h
« |DLE S/W OFF

Diagnostic Circuit Diagram

PCM/TCM

L]

ON/START Input

—1 1 et

6\ t 1
i BATT. J T a2 Memory Power

Vin(VSP) |B 3| VIGN-OUT

Turbine Speed Sensor 1

Turbine Speed Sensor 2

Turbine Sensor =

ATM Control Unit

< ATM CONTRL UNIT > CLG01-A < ATM CONTRL UNIT > CLG0O1-C <PCM/TCM>

= 2 EE R0 EE S :T5)

HHE-_ EEE BT

NEDEEEDED E
= £ £ £ £ E3ER 2R ]
1. VIGN-OUT 6. Turbine Speed Sensor 1 54. Turbine Speed Sensor 2
7. Turbine Speed Sensor 2 55. Turbine Speed Sensor 1

93. VIGN-OUT
SHMAT9704L
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AT-50 Automatic Transaxle System

Signal Waveform & Data

B Current Data =

[ Standard Display :][ Full List = :]( Graph 2 :I[ Iltems List :][ Reset Min. Max ][ Record ][ Stop = ][ VS5 ]
Sensor Name | Value Unit
Qutput Speed[PG-B] 191 RPM
B Input Speed[PG-A) 732 RPM
E Turbin Speed Sensor 1 0 RPM
B Turbin Speed Sensor 2 732 RPM
[ Current Gear 1st -
[] Shift Lewver Switch D -
[4 Sports Mode OFF -
[ Shift Pattern Switch Mo shift - ;I
Minhihitor Susiteh-1 MM -
& Oscilloscope (_Sensor_J(_heme J((2cnach ) Aux [ Review J(user setting) 10 ms (m)

(

Resed ][ Stop ][ Name ][ Cursor ][ Viewall ][ Trigger ][Sanglasmr][ ZEruSer] EI 2ms IEI

[+20v ' ; peEE| Séﬁgsﬁj .n!wg 132V Curb: 132V [—[E

B e

uunemﬁuuuj

L TR y

=

SHMAT9511L
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Automatic Transaxle System

AT-51

& Current Data

 standardDisplay+ || Fullit 2] Graph 2 |(itemsList ][ ResetMinMax || Recod | Run 2] vss ]
Sensor Name Value Unit

[¥ Output Speed[PG-B| 2049 RPM

[ Input Speed|PG-4) 2049 HPM

[ Turbin Speed Sensor 1 1063 RPM

[ Turbin Speed Sensor 2 3114 APM

[ Current Gear 4th -

[ Shift Lever Switch D -

[¥ Sports Mode OFF -

[ Shift Pattern Switch 4-5 shift - ﬂ
Minhihitor Suditeh-1 NN -

8 Oscilloscope (__Sensor J(__Theme ][?G“f**‘?“][

)| Review ](user Seting] 10 ms

[ meset )[ stent 2] mame )( cursor [ viewan )

=) OO @ - B

i, mmwmmﬂﬁmmﬂmmmmw il

' Cura: 50V  Avp B9V Curb 7.8V

20%

unumnﬁuung

| ﬂwﬂ mwwmmumwmmﬁmm riﬁﬁﬂfmﬂmnmm

Curh: 13.2Y

&
Fig 1) 1st gear in D range
Fig 2) 4th gear in D range
{,CAUTION

Singal waveform shows that voltage for Tubine
Speed Sensor 1 & 2 is 0.5V or 13V when brake is ON

SHMAT9512L

Monitor Scantool Data

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

2. Engine "ON".

3. Monitor the "INPUT SPEED SENSOR 1" parameter
on the scantool.

4. Drive the vehicle over 40 Km/h.

Specification : Increasing Gradually
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AT-52 Automatic Transaxle System
Current Data B
[ Standard Display ¢J[ Full List :][ Graph ¢][Items Lisi:“ Re&etMin.Max.][ Record 1[ Stop :][ VS5 ]
Sensor Name Value | Unit
[l Current Gear PN -
B Output Speed[PG-B) 0 RPM
[ Turhin Speed Sensor 1 0 RPM
[ Turbin Speed Sensor 2 721 RPM
[ Input Speed[PG-4) 21 BPM
O Engine Speed 730 RPMW ]
Ovehicle Speed 0 km}h
O Accelerator Pedal Position Sensor 0 %
O Throitle Position 4 %
SHMAT9513L
Current Data =
[ Standard Display % ][ Full List * ][ Graph :][Items List £ 1[ Reset Min,l"ﬂaxw Record ][ Stop % ][ WSS )
Sensor Name Value Unit
[Fl1Current Gear P/N/R -
[#] Output Speed[PG-B] 332 RPM
[ Turbin Speed Sensor 1 0 RPMW
[#] Turbin Speed Sensor 2 870 RPM
[ Input Speed[PG-4] 870 RPM
[ Vehicle Speed 13 kmfh N
O &ccelerator Pedal Position Sensor 0 %
[ Throttle Position 4 %
O Torque Converter Clutch Slip 32 RPM
SHMAT9514L
Current Data B
[ Standard Display :][ Full List :][ Graph :][Items List:“ Reset Min.MaxW Record ][ Stop :][ VS5 ]
sensor Name Walue | Unit
[#l Current Gear 15t -
[z] Output Speed[PG-B] 182 RPM
[ Turbin Speed Sensor 1 0 RPM
B Turbin Speed Sensor 2 699 RPM
[ Input Speed[PG-4) 698 RPM
OEngine Speed 718 RPM =
O V¥ehicle Speed 7 km/h
O Accelerator Pedal Position Sensor 0 %

| !Thruttlf: Position 4 %

SHMAT9515L
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Automatic Transaxle System AT-53
& Current Data =
[ Standard Display :J[ Full List :}[ Graph :}[Items List:“ Reset Min.l"v'lax.]r Record 1[ Stop :J( WSS W
Sensor Name Yalue | Unit
A Current Gear 2nd -
[#] Output Speed[PG-B) 469 RPM
[ Turbin Speed Sensor 1 0 HPM
[A Turhin Speed Sensaor 2 1110 RPM
[ Input Speed[PG-4) 1110 RPM
O Engine Speed 1133 RPM 1=
O Vehicle Speed 19 km/h
[ Accelerator Pedal Position Sensor 2 %
[ Throtile Position 6 %
SHMAT9516L
& Current Data =
[ Standard Display :][ Full List :j[ Graph :]fltems Listtnlr ResetMin.Max.][ Record ][ Stop :][ V55
Sensor Name Yalue | Unit
[Fl1Current Gear 3rd -
[¥] Output Speed[PG-B] 779 RPM
[l Turbin Speed Sensor 1 0 RPM
[¥] Turbin Speed Sensor 2 1182 RPM
[ Input Speed[PG-A) 1182 BPM
OEngine Speed 1223 RPM -
Ovehicle Speed 3?2 km/h
O Accelerator Pedal Position Sensor 7 %
O Throttle Position b %
SHMAT9517L
& Current Data =
[ Standard Display:][ Full List ¢:][ Graph :][Items List:” ResetMin.Max.][ Record ][ Stop :]r V35 W
Sensor Name Value | Unit
[¥] Current Gear 4th -
Output Speed[PG-B] 897 RPM
[ Turhin Speed Sensor 1 465 RHPM
[ Turbin Speed Sensor 2 1355 RPMW
Input Speed[PG-A] 897 REPM
O Engine Speed 693 RPM 1=l
Ov¥ehicle Speed 40 km}h
[ Accelerator Pedal Position Sensor 0 2
O Throttle Position 5 %

SHMAT9518L
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AT-54

Automatic Transaxle System

& Current Data =)
Standard Display :J[ Full List :][ Graph 3 ][Items List :]f Reset Min_Max.][ Record ][ Stop :][ VS5 1
densor Name Yalue | Unit

[l Current Gear hth -

[l Output Speed[PG-B] 2107 RPMW

[ Turbin Speed Sensor 1 0 RPM

[#] Turbin Speed Sensor 2 1761 RPMW

[ Input Speed[PG-4) 1/5f BPM

O Engine Speed 1815 RPMW 1=
[ vehicle Speed 87 km/h

[ Accelerator Pedal Position Sensor 5 %

O Throttle Position 9 %

Fig 1) "P,N" range

Fig 2) "R" range

Fig 3) "D" range 1st gear

Fig 4) "D" range 2nd gear

Fig 5) "D" range 3rd gear

Fig 6) "D" range 4th gear

Fig 7) "D" range 5th gear

5. Does "INPUT SPEED SENSOR " follow the reference
data?

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

Terminal & Connector Inspection

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.

SHMAT9519L

3. Has a problem been found?

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

m » Go to "Signal circuit inspection" procedure.

Signal Circuit Inspection
1. Ignition "ON" & Engine "OFF".
2. Disconnect "ATM Control Unit(CLG01-C)" connector.

3. Measure voltage between signal terminal of TCM
harness connector and chassis ground.

Specification : Approx. 12V

4. |s the measured voltage within specifications?

» Go to "Ground circuit Inspection" procedure

m » Check for open or short in harness. Repair
as necessary and Go to "verification of vehicle
repair" procedure.

» If signal circuit in harness is OK, Go to "Che-
ck TCM" of the "Component Inspection" proce-
dure.

Ground Circuit Inspection

1. lIgnition "OFF".

2. Disconnect ATM Control Unit(CLG01-C) connector.
3. Remove the "OIL PAN" from the vehicle.
4

. Measure continuity between ground terminal of
Turbine sensor and chassis ground.

Specification : Continuity
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Automatic Transaxle System

AT-55

5. Is the measured resistance within specifications ? Component Inspection
» Go to "Component inspection" procedure. 1. Ignition "ON" & Engine "OFF".
2. Disconnect "ATM Control Unit(CLG01-C)" connector.
m » Check for open in harness. Repair as neces- 3. Connect scantool and select 'Simulation Function"on
sary and Go to "verification of vehicle repair" p- the scanner.
rocedure. 4. Simulate duty pulse on signal terminal of "Input
Speed Sensor 1 & 2" with scanner.
B2  Current Data =]
[ Standard Display 3 ][ Full List * ][ Graph ¢]| Iltemns List & ][ Reset Min Max. |[ Record ][ Stop ::[ W33

Sensor Name

Yalue Unit

B Torque Conwverter Clutch Slip -226 RPM

B Turbin Speed Sensor 2 228 RPM

[ Turbin Speed Sensor 1 0 APM

B4 Shift Lever Switch P

B Current Gear PN

El Input 5 peed[PG-4) 227 RPM

O Throttle Position 0 % =
[ 0utput SpeediPG-BI 0 RPM =

B Simulation Test

[ voLT(v)Output | | Pulse Output | [ Duty Output

L

Pulse Output

150 Hz

SHMAT9520L
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AT-56 Automatic Transaxle System

£ Current Data |

[ Standard Display :][ Full List :][ Graph ::[itcms Llst¢J[ResmMm_Max.][ Record ,.[ Stop :JL WSS ]

Sensor Mame Value | Unit

FlTorgue Converter Clutch Slip 511 RPM

El Turbin Speed Sensor 2 H16 RPM

E Turbin Speed Sensor 1 0 RPM

EIShift Lever Switch P -

[l Current Gear BN -

H Input Speed(PG-A) 516 BPM

1 Throttle Position 0 % ]
[10utput Speed(PG-BI 0 APM =]
B Simulation Test ' Q00 @

[ voLT(v)output ] [ PuiseOutput | [ Duty Output

e

Pulse Output N

340 Hz ==

SHMAT9521L
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Automatic Transaxle System

AT-57

B Current Data

[ Standard Display % ][

Full List ¢][ Graph ¢][Item-s List :][Resm Min.Max.][ Record ][ Stop :]r WSS ]

Sensor Name Value | Unit
[ Torque Converter Clutch Slip 0 RPM
[# Turbin Speed Sensor 2 0 RPM
[# Turbin Speed Sensor 1 79 RAPM
Shift Lever Switch P -
[¥] Current Gear PN -
[ Input Speed[PG-4] 0 RPM
O Throttle Position 0 % ]
[ Output Speed(PG-B 0 RPM =l
. ) b
£ Simulation Test @
[ voLT(v) Output | ( PuiseOutput | [ Duty Output |
Pulse Output 2 -~ |
1 5 O - 4 v

https:/7autolibrary.ir
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AT-58 Automatic Transaxle System
£ Current Data =
Standard Disp]ay:][ Full List :][ Graph ::[[lemgligl:][ﬁgmt Mir Max ]l Record [ Stop :][ VES |
Sensor Name VYalue | Unit
ElTorque Converter Clutch Slip 0 APM
El Turbin Speed Sensor 2 0 APM
El Turhin Speed Sensor 1 179 APM
B Shift Lever Switch p -

Current Gear PN -

ElInput Speed|PG-4) o APM
1 Throttle Position 0 % B
[1Output Speed PG-B] 0 APM =
£ Simulation Test 0 E
[ VOLT(V) Output ] [ Pulse Output ] [ Duty Output ]

Pulse Output 2 —
340 Hz ==

Fig 1) Turbin Speed Sensor 2 : 150Hz — 227rpm

Fig 2) Turbin Speed Sensor 2 : 340Hz — 5160rpm
Fig 3) Turbin Speed Sensor 1 : 150Hz — 79rpm

Fig 4) Turbin Speed Sensor 1 : 340Hz — 179rpm

* The values are subject to change according to
vehicle model or conditions

5. Is "Input Speed Sensor 1& 2" signal value changed
according to simulation frequency?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good TCM and che-
ck for proper operation. If the problem is corre-
cted, replace TCM as necessary and go to "V-
erification of Vehicle Repair" procedure.

SHMAT9523L

Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m » System performing to specification at this ti-
me.
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Automatic Transaxle System

AT-59

P0717 Input/Turbine Speed Sensor "A" Circuit No Signal

Component Location

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"
Circuit Range/Performance.

General Description

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

DTC Description

The TCM sets this code if an output pulse-signal is not
detected, from the INPUT SPEED SENSOR 1 or 2, when
the vehicle is running faster than 40km/h. The Fail-Safe
function will be set by the TCM if this code is detected.

Circuit Range/Performance.

DTC Detecting Condition

Item

Detecting Condition

Possible Cause

DTC Strategy .

Lack of circuit Continuity

Enable Conditions .

Battery Voltage > 10V

Output Speed Sensor >1000rpm
Engine RPM(1st gear) >3000 rpm
Engine RPM (2.3.4.5th gear) >700 rpm
Shift Lever ="D"

Threshold Value

Input speed2(1, 2, 3, 4, 5Gear)
Input speed1(4th Gear)lnput Speed 1 = 100rpm

Diagnostic Time * More than 2 sec.
* Input Speed = 600RPM
» Shift prevention over 4th gear
Fail Safe * Prevention of manual shift

Prevention of pressure adaptation
Damper clutch off

Open or shrot in signal circuit
Open in power circuit

Open in ground circuit

Faulty Input speed sensor 1. 2
Faulty TCM

Specification

Refer to DTC P0716 : Input/Turbine Speed Sensor "A" 1.
Circuit Range/Performance. 2. Engine "ON".
Diagnostic Circuit Diagram 3.

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.

Signal Waveform & Data
Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.

the scantool

Monitor Scantool Data
Connect scantool to data link connector(DLC).

Monitor the "INPUT SPEED SENSOR" parameter on

4. Drive the vehicle over 40 Km/h.

Specification : Increasing Gradually
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AT-60 Automatic Transaxle System
Current Data B
[ Standard Display ¢J[ Full List :][ Graph ¢][Items Lisi:“ Re&etMin.Max.][ Record 1[ Stop :][ VS5 ]
Sensor Name Value | Unit
[l Current Gear PN -
B Output Speed[PG-B) 0 RPM
[ Turhin Speed Sensor 1 0 RPM
[ Turbin Speed Sensor 2 721 RPM
[ Input Speed[PG-4) 21 BPM
O Engine Speed 730 RPMW ]
Ovehicle Speed 0 km}h
O Accelerator Pedal Position Sensor 0 %
O Throitle Position 4 %
SHMAT9513L
Current Data =
[ Standard Display % ][ Full List * ][ Graph :][Items List £ 1[ Reset Min,l"ﬂaxw Record ][ Stop % ][ WSS )
Sensor Name Value Unit
[Fl1Current Gear P/N/R -
[#] Output Speed[PG-B] 332 RPM
[ Turbin Speed Sensor 1 0 RPMW
[#] Turbin Speed Sensor 2 870 RPM
[ Input Speed[PG-4] 870 RPM
[ Vehicle Speed 13 kmfh N
O &ccelerator Pedal Position Sensor 0 %
[ Throttle Position 4 %
O Torque Converter Clutch Slip 32 RPM
SHMAT9514L
Current Data B
[ Standard Display :][ Full List :][ Graph :][Items List:“ Reset Min.MaxW Record ][ Stop :][ VS5 ]
sensor Name Walue | Unit
[#l Current Gear 15t -
[z] Output Speed[PG-B] 182 RPM
[ Turbin Speed Sensor 1 0 RPM
B Turbin Speed Sensor 2 699 RPM
[ Input Speed[PG-4) 698 RPM
OEngine Speed 718 RPM =
O V¥ehicle Speed 7 km/h
O Accelerator Pedal Position Sensor 0 %

| !Thruttlf: Position 4 %

SHMAT9515L
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Automatic Transaxle System AT-61
& Current Data =
[ Standard Display :J[ Full List :}[ Graph :}[Items List:“ Reset Min.l"v'lax.]r Record 1[ Stop :J( WSS W
Sensor Name Yalue | Unit
A Current Gear 2nd -
[#] Output Speed[PG-B) 469 RPM
[ Turbin Speed Sensor 1 0 HPM
[A Turhin Speed Sensaor 2 1110 RPM
[ Input Speed[PG-4) 1110 RPM
O Engine Speed 1133 RPM 1=
O Vehicle Speed 19 km/h
[ Accelerator Pedal Position Sensor 2 %
[ Throtile Position 6 %
SHMAT9516L
& Current Data =
[ Standard Display :][ Full List :j[ Graph :]fltems Listtnlr ResetMin.Max.][ Record ][ Stop :][ V55
Sensor Name Yalue | Unit
[Fl1Current Gear 3rd -
[¥] Output Speed[PG-B] 779 RPM
[l Turbin Speed Sensor 1 0 RPM
[¥] Turbin Speed Sensor 2 1182 RPM
[ Input Speed[PG-A) 1182 BPM
OEngine Speed 1223 RPM -
Ovehicle Speed 3?2 km/h
O Accelerator Pedal Position Sensor 7 %
O Throttle Position b %
SHMAT9517L
& Current Data =
[ Standard Display:][ Full List ¢:][ Graph :][Items List:” ResetMin.Max.][ Record ][ Stop :]r V35 W
Sensor Name Value | Unit
[¥] Current Gear 4th -
Output Speed[PG-B] 897 RPM
[ Turhin Speed Sensor 1 465 RHPM
[ Turbin Speed Sensor 2 1355 RPMW
Input Speed[PG-A] 897 REPM
O Engine Speed 693 RPM 1=l
Ov¥ehicle Speed 40 km}h
[ Accelerator Pedal Position Sensor 0 2
O Throttle Position 5 %

SHMAT9518L
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AT-62

Automatic Transaxle System

E Current Data

=
=

i Standard Display:}[ Full List :][ Graph :][Items List:]f Reset Min_Max.][ Record ][ Stop :][ VS5 1

o, o,

densor Name Yalue | Unit

[l Current Gear hth -

[l Output Speed[PG-B] 2107 RPMW

[ Turbin Speed Sensor 1 0 RPM

[#] Turbin Speed Sensor 2 1761 RPMW

[ Input Speed[PG-4) 1/5f BPM

O Engine Speed 1815 RPMW 1=
[ vehicle Speed 87 km/h

[ Accelerator Pedal Position Sensor 5 %

O Throttle Position 9 %

Fig 1) "P,N" range

Fig 2) "R" range

Fig 3) "D" range 1st gear

Fig 4) "D" range 2nd gear

Fig 5) "D" range 3rd gear

Fig 6) "D" range 4th gear

Fig 7) "D" range 5th gear

5. Does "INPUT SPEED SENSOR " follow the reference
data?

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

Terminal & Connector Inspection

SHMAT9519L

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.
Signal Circuit Inspection

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.
Ground Circuit Inspection

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.
Component Inspection

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.
Verification of Vehicle Repair

Refer to DTC P0716 : Input/Turbine Speed Sensor "A"

Circuit Range/Performance.
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Automatic Transaxle System

AT-63

P0721 Output Speed Sensor Circuit Range/Performance

Component Location

General Description

The OUTPUT SPEED SENSOR outputs waveform
signals according to the revolutions of the output shaft of
the transmission. The Output Speed Sensor is installed
in front of the Parking Gear to determine the Parking
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.

SBLAT6130L

DTC Description

The TCM sets this code if the calculated value of the
signals is noticeably different from the value calculated,
using the Vehicle Speed Sensor output, when the vehicle
is running faster than 18.6MPH(30km/h). The TCM will
initiate the fail safe function if this code is detected.
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AT-64 Automatic Transaxle System

DTC Detecting Condition

Item Detecting Condition Possible Cause

DTC Strategy + Rationality(Too high)
Case 1| Enable Conditions |+ Battery Voltage > 10V
Threshold Value * Output speed (NAB) Output speed >= 6000RPM

DTC Strategy + Rationality

« Battery Voltage > 10V

* Position Lever D, B, L

« State of the brake Off
Enable Conditions(1) | « Vehicle Speed > 25km/h

» Throttle opening > 15%

* Engine speed > 3000RPM
* Pre-Filtering 1 sec

*  Output speed (NAB) Output speed = 0 & Current
gear=1,L,B

« Battery Voltage > 10V
* Position Lever D, B
» State of the brake Off

Threshold Value(1)

Enable Conditions(2) | Input speed > 1800RPM « Open or shrot in signal circuit
« Engine speed > 3000RPM * Open in power circuit
+ Pre-Filtering 1 sec » Open in ground circuit

» Faulty Output speed sensor
*  Output speed (NAB) Output speed = 0 & Current| , Faulty TCM

gear =2

« Battery Voltage > 10V

« Position Lever D

« State of the brake Off

* Input speed > 1200RPM

* Engine speed > 3000RPM
* Pre-Filtering 1 sec

*  Output speed (NAB) Output speed = 0 & Current
gear =3

« Battery Voltage > 10V

« Position Lever D

« State of the brake Off

* Input speed > 700RPM

* Engine speed > 3000RPM
* Pre-Filtering 1 sec

*  Output speed (NAB) Output speed = 0 & Current
gear =4

Case 2| Threshold Value(2)

Enable Conditions(3)

Threshold Value(3)

Enable Conditions(4)

Threshold Value(4)

https:/7autolibrary.ir



https:/7autolibrary.ir

Automatic Transaxle System

AT-65

Item

Detecting Condition

Possible Cause

Enable Conditions(5)

Battery Voltage > 10V
Position Lever D

State of the brake Off
Input speed > 800RPM
Engine speed > 3000RPM
Pre-Filtering 1 sec

Threshold Value(5)

Output speed (NAB) Output speed = 0 & Current
gear=5

Enable Conditions(6) | «

Battery Voltage > 10V

Position Lever D, B, L

Output speed before dropping > 1200RPM
Input speed > 1000RPM

Pre-Filtering 1 sec

Threshold Value(6)

Output speed gradient (nabg) Output speed grad-
ient (during 20msec) > 600RPM

Diagnostic Time

More than 4.0 sec.

Fail Safe

Output speed from vehicle speed
Shift prevention over 4th gear
Prevention of manual shift
Prevention of pressure adaptation
Damper clutch off

Specification

Item

Condit

ion Specification

Spec.

Output Speed Sensor

20km/h

Approx. 149[Hz]

Approx. 1.1K(Hz)
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AT-66 Automatic Transaxle System

Diagnostic Circuit Diagram

PCM/TCM
G SW g )
* b€\ o 2| ON/START Input
| —— H
—r|1 r|1—0 FAM
L A .

— 4\ * 2

1 BATT. | e H ‘|' 3 RN —

VSP 1 EI 3| VSP 1
VSP Ground (Output Speed Sensor)

@l

ATM Control Unit -

< ATM CONTRL UNIT > CLGO1-A <PCM/TCM>
= SEEEEEEEEEE R
E!HEH@EE@ o]°]
[ty — e~ p—— — ]
pefasfasfas]x |« POBofas] & [ o] x [+ [ ]+
= j2aeo i poftofefizfieli s 4]t a] + [t 1t *Je ] 7 |
8.VSP Ground 56.VSP1(Output Speed Sensor)

10.VSP1

SHMAT9705L
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Automatic Transaxle System

AT-67

Signal Waveform & Data

& Current Data

[ Standard Display :][ Full List :][ Graph :][Ilems List :][ Reset Min Max }[ Record ][ Stop = ][ V5SS ]
Sensor Name Value Unit

[ Current Gear 1s1 -

FElVehicle Speed B kmfh

[ Output Speed[PG-B] 195 RPM

O Engine Speed 767 RPM =)
O Accelerator Pedal Position Sensor 0 *

O Throettle Position 3 %

Olnput Speed[PG-4) 52 RPM

O Turhin Speed Sensor 1 0 EPM

[ Turbin Speed Sensor 2 fh3 HPM =~

& Oscilloscope (_Sensor J(_Tneme J(2cn/acn J(_ aux ) Review J(user seting]

21 ms @

Sms || |

e

[ Reset )( sStoo 2] meme ) cusor [ viewan )( Triager )(singleshot)( zeroset ] [4]

+20V - ChB ' ' Cure 130V Avp 54V Curbi-01V [ B
N — - —_ |
= :
= é
s |- :

oY a | b
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AT-68

Automatic Transaxle System

Current Data

=
=

[ Standard Display ¢][ Full List * ][ Graph 2 ][Items List = }[ Heset Min,l‘\ﬂa){,][ Record :][ Stop = ][ V55 :]
Sensor Name | Value | Unit ‘
[#] Current Gear hth -

[¥ ¥ehicle Speed 122 kmfh

Output Speed[PG-B) 2950 RPM

CJEngine Speed 2466 RPM i
[ Accelerator Pedal Position Sensor F %

[ Throttle Position 11 %

O Input Speed[PG-4] 2460 RPM

O Turbin Speed Sensor 1 0 RPM

[ Turhin Speed Sensor 2459 RBPM =

+] Uacnlascape[ Sensor ][ Theme ][zcnmm][ Aux

Review ][Lser Seninﬁ]

21 ms

(=)

Ams

]

=3 31-:.::. s 1N3rn-E ] Cursor |

[ ViewAll ][ Trigger

)
) singlesnot)( zeroset | [4]

Fig 1) Low Speed
Fig 2) High Speed

Wl +zov ChB " Cure-0.1V  Avg 5.2V Curb 01V [ =
3 rl | l [ ‘ i ‘
£l : 1
= ] ‘
= H 1
E L
; J
=
8] -5 N : .

SHMAT9525L

Monitor Scantool Data

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

2. Engine "ON".

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

4. Drive the vehicle more than 5km/h.

Specification : Increasing Gradually
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Automatic Transaxle System

AT-69

Current Data =
[ Standard Display * ][ Full List * ][ Graph % j[ltems List:][ Reset Min,M.’ax,][ Record ][ Stop % ][ WSS ]

Sensor Name ¥alue | Unit

Current Gear 1st -

[F Vehicle Speed 8 kmjh

Qutput Speed[PG-B] 195 RPM

[ Engine Speed 767 RPM 1=

O Accelerator Pedal Position Sensor 0 %

[ Throtlle Position I %

O Input Speed[PG-4) 752 RPM

O Turhin Speed Sensor 1 0 RPM

O Turbin Speed Sensor 2 753 RBPM —

SHMAT9526L

Current Data =
[ Standard Display :J[ Full List = }[ Graph 2 ]rltems List = 1[ Reset Min.Max.]r Record 1[ Stop tJr V55 1

Sensor Name VYalue | Unit

Current Gear hth -

[ Vehicle Speed 122 kmih

Output Specd[PG-B] 2950 RPM

O Engine Speed 2466 RPM =l
[ Accelerator Pedal Position Sensor I =

O Throttle Position 11 %

OInput Speed[PG-A) 2460 RPM

O Turbin Speed Sensor 1 0 HPM

2459 RBPM —

! !Turhin Speed Sensor 2

Fig 1) Low Speed
Fig 2) High Speed

5. Does "OUTPUT SPEED SENSOR" follow the
reference data?

P Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

SHMAT9527L

Terminal & Connector Inspection

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?

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

m » Go to "Signal circuit inspection" procedure.
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AT-70

Automatic Transaxle System

Signal Circuit Inspection

B Check Output Speed Sensor(External
Inspection)

1. Ignition "ON" & Engine "OFF".
2. Disconnect "ATM Control Unit(CLG01-A)" connector.

3. Measure voltage between signal terminal of TCM
harness connector and chassis ground.

Specification : Approx. 12V

4. |s the measured voltage within specifications?

» Go to "Ground circuit Inspection" procedure

m P Check for open or short in harness. Repair
as necessary and Go to "verification of vehicle
repair" procedure.

Ground Circuit Inspection
1. Ignition "OFF" & Engine "OFF".
2. Disconnect "ATM Control Unit(CLGO01-A)" connector.

3. Measure continuity between ground terminal of TCM
harness connector and chassis ground.

Specification : Continuity

4. Is the measured resistance within specifications ?

» Go to "Component inspection" procedure.

m P Check open in harenss and repair as neces-
sary an then, go to 'Verification of Vehicle Rep-
air procedure.

Component Inspection

1. Ignition "ON" & Engine "OFF".

2. Disconnect "ATM Control Unit CLGO01-A connector.
3. Connect scantool and select simulation function.
4

. Simulate pulse out to output speed sensor (VSP1)
terminal of TCM harness connector.
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Automatic Transaxle System

AT-71

B  Current Data

[: Standard Display t][ Full List :J[: Graph % J[]te ms List t:][ Reset Min. Max :l[ Record ][: Stop :J[ VS5 :]

Sensor Name Value | Unit
[#] Shift Lever Switch P -
[¥ Torque Converter Clutch Slip i RPM
[#] Output Speed[PG-B) 495 RAPM
[FlInput Speed[PG-4] 0 RPM
[ Turbin Speed Sensor 2 0 RAPM
[¥] Turbin Speed Sensor 1 0 RPM
O'nhibitar Switch-4 OFF - -]
Olinhibitor Switch Duty 1 % d
& Simulation Test E]
[ VOLTW) Qutput ] [ Pulse Qutput ] [ Duty Qutput ]
Pulse Output 2 - e
1 5 O ¥ v

https://autolibrary.ir
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AT-72

Automatic Transaxle System

£ Current Data O
[ Standard Display % ][ Full List - ]( Graph % ][ Items List = ]l: Reset Min.l"ﬂax.][ Record ][ Stop = ][ V55 ]
sensor Name Yalue | Unit

[¥15hift Lever Switch P|-

[ Torque Converter Clutch Slip 0 APM

[#] Dutput Speed[PG-B) 1122 RPM

Input Speed|PG-4) 0 RAPM

[ Turbin Speed Sensor 2 0 RPM

[ Turbin Speed Sensor 1 0 RAPM

[1inhibitor Switch-4 OFF Al
D inhibitor Switch Duty 0 % ﬂ
& Simulation Test 0 @
[ voLT(v)Output | [ PulseOutput | [ Duty Output )

Pulse Output 2 — .
3 4 O > < v

Fig 1) 150Hz — 495rpm
Fig 2) 340Hz — 1122rpm

* The values are subject to change according to
vehicle model or conditions

5. Does the value of output speed sensor change
according to the simulation frequence ?

» Substitute with a known-good output speed
sensor and check for proper operation. If the
problem is corrected, replace output speed se-
nsor as necessary and go to "Verification of V-
ehicle Repair" procedure.

» Substitute with a known-good TCM/PCM an-
d check for proper operation. If the problem is
corrected, replace TCM/PCM as necessary a-
nd go to "Verification of Vehicle Repair" proce-
dure.

SHMAT9529L

Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m » System performing to specification at this ti-
me.
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Automatic Transaxle System

AT-73

P0731 Gear 1 Incorrect Ratio

Component Location

General Description

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 3.73, then the input speed is 3730
rpm.

STQAT8100D

DTC Description

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.
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Automatic Transaxle System

DTC Detecting Condition

Item

Detecting Condition

Possible Cause

DTC Strategy

Rationality-high

Case 1
Threshold Value

Proportionality check between input speed and Out-
put speed at 1st gear Input speed > (Output speed
*1st Gear Ratio)+200RPM

DTC Strategy

Rationality-low

Case 2
Threshold Value

Proportionality check between input speed and Out-
put speed at 1st gear Input speed < (Output speed
*1st Gear Ratio)-200RPM

Enable Conditions

IThe time after the last shift was finished > 1 sec
Oil temperature > -10C

Engine speed > 600RPM

Position Lever D, B, L

Input speed > 300 RPM

Output speed(NAB) >150RPM & < 6000RPM
Throttle opening > 15%(Too Low Only)
Pre-Filtering 1 sec

Diagnostic Time

More than 1sec

Fail Safe

Locked as 4th gear

Faulty Input Speed Sensor
Faulty Output Speed Sensor
Faulty internal parts in transmi-

ssion

Signal Waveform & Data

B Current Data

[ Standard Display % ][

Full List :][ Graph :]rltems List:“ Res&tl‘l.'lin,l‘u'l.'ax,]r Record

| Run 2][ vss |

Fig 1) 1st gear in D range

https:/7autolibrary.ir

Sensor Name Value | Unit

[#] Gear Ratio 3.83 -

[41 Torque Converter Clutch Slip 5 APM

[ Output Speed[PG-B] 589 RPMW

[ Input Speed[PG-4) 2254 RPM

[[Engine Speed 2265 HAPM

[#] Current Gear 1st -

O 0il Temperature-2[Converter Qutlet] 75 'C N
[ Mext Gear Position 1st -

O 0il Pressure Switch-2[L C/B] ON -

SHMAT9530L
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Automatic Transaxle System AT-75
Monitor Scantool Data 3. Monitor the "ENGINE SPEED, INPUT SPEED
B Stall Test SENSOR, OUTPUT SPEED SENSOR, GEAR
POSITION" t th tool.
1. Connect scantool to data link connector(DLC). OSITION" parameter on e'scan o0 N
, 4. Perform the "STALL TEST" with gear position "1".
2. Engine "ON".

Specification : 2300 = 200 engine rpm

Current Data

[ Standard Display ¢J[ Full List ¢][ Graph ¢J[Items List ¢1r Reset Min.Max.W Record 1[ Run 2% ]f W35 1

o, o,

Sensor Name VYalue | Unit

[¥l Current Gear 1st -

[Fl Engine Speed 2456 BPM
q p

Input Speed[PG-4) RPM

0
[ Turbin Speed Sensor 1 0 RPM
B Turbin Speed Sensor 2 0 RPM
[] Output Speed[PG-B) 0 RPM
O¥ehicle Speed 0 km/h 1=
O Accelerator Pedal Position Sensor 99 %
O Throttle Position 100 %

SHMAT9531L

Operating Element Of Each Shifting Range

Shifting Input High&Low Direct | Reverse| Front Low Forward Ist Forward 3rd
Position clutch Reverse Clutch | Brake | Brake Coast Brake OwnWay| OwnWay | OwnWay
Clutch Brake Clutch Clutch Clutch
P A A
R o o o o o
N A A
1st gear * A * [ [ [ ([
2nd gear [ A [ [ ([
D | 3rd gear [ [ [ A L 2 [
4th gear o [ [ A L 2
5th gear o [ [ A L 2 L 2
@ : WORKING. the foot brake pedal fully after that, depress the
@ : PARTICIPATE IN DELIVERY TORQUE WHEN accelerator pedal to the maximum
COAST DRIVING. * The slippage of 1st gear operating parts can be
A : SUPPLING OIL PRESSURE TO ELEMENT, BUT detected by stall test in D
NOT EFFECT ON OUTPUT. Reason for stall test
* : TEMPORARY WORKING. 1. If there is no mechanical defaults in A/T, every
(INOTICE slippage occur in torque converter.
Procedure and output speed revolution must be "zero" due to
) wheel's lock.
1. Warm up the engine . .
o o 3. If 1st gear operating parts have faults, input
2. After positioning the select lever in "D" ,depress speed revolution will be out.
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AT-76

Automatic Transaxle System

4. If oupput speed revolution is output. It means that

the foot brake force is not applied fully.
Remeasuring is required.
5. Is the meausred "STALL TEST " within

specifications?

» Go to "signal check" as follow

m » Go to "Component inspection" procedure.

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

2. Check the A/T fluid level and temperature and
the engine coolant temperature.

¢ Fluid level : At the hot mark on the oil level

3. Chock both rear wheel(left and right).

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

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

6. 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.

M Signal Check
1.
2.
3.

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.

gauge. —
. I:C:l)l.id temperature : 176 ‘F~ 212 °F (80~100 ?;egg:;t;’:ﬂb')“;U2TOOS;’E:\5AD - (OUTPUT SPEED x
* Engine coolant temperature : 176 'F~ 212 °F
(80~100 T).
& Current Data
[ Standard Display :][ Full List ¢][ Graph :][Items List:” Re&etMin.Max.][ Record ][ Run :][ V35S W
sensor Name Yalue | Unit
[¥] Gear Ratio 3.83 -
[ Torque Conwverter Clutch Slip 5 RPM
[#] Output Speed[PG-B) 539 RPW
[ Input Speed[PG-4) 2254 RPMW
[¥] Engine Speed 2266 HPM
[¥l Current Gear 1st -
O 0il Temperature-Z[Converter Outlel] 5 'C -
[ Mext Gear Position 1st -
[ 0il Pressure Switch-2[1L C/B] ON -
SHMAT9532L
5. Does "INPUT & OUTPUT SPEED SENSOR" within Component Inspection
specifications? 1. Connect Scantool.
» Go to "Component Inspection" procedure. 2. Engine "ON" .
3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6"
m P Check for electrical niose of circuit in INPUT parameter on the scantool.
& OUTPUT SPEED SENSOR or Replace INP- 4. Move select lever to "D" range and operate vehicle

UT & OUTPUT SPEED SENSOR. Repair as n-
ecessary and Go to "verification of vehicle rep-
air" procedure.

within 1st gear condition.
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Automatic Transaxle System

AT-77

5. Does "OIL PRESSURE. S/W 1,2,3,5,6 " follow the
reference data?

> Repair AUTO TRANSAXLE(Clutch or Brake
) as necessary and Go to "verification of vehicl-
e repair" Repair " procedure.

IETel > Replace AUTO TRANSAXLE (BODY CON-
TROL VALVE faulty) as necessary and Go to "
verification of vehicle repair " procedure.

Current Data =)
[ Standard Display % J[ Full List = ][ Text = }rltems List :T[ ResetMin.Max.]r Record '][ Run 2 Jr V35 1
C u Maw P
" urlen?ear \_=_\_E_\_E_\ | : aw
u u . = = 5th
: . . : E
n H u H - Min: Sth
| - | | | : - n [—T
il Pregure Switch-1[FR/B) m = H [ = Maw: Ok
: P | & - E
: s |8 = K ON
: . = . |= .
. i i Mo ] i - - Min: OFF
Oif Pressure SwilchZ[LCAE] H 0 H | - taw OFF
H a 1 [ ] [}
u 2nd dear 8 41R gear |
H ' H OFF
= 1{st gear = H H (& Sthgear
- = w
. & . . .2 QSrdfear, = e Mir: OFF
Oil Preasure SwitehrJ(/C] H = [ = Maw: OM
]
- s 0f i : ON
: — 5 r |
" " — " " - H = L tir: OFF
il F‘re#ure Switchb[D/C] = H o | [ Maw OM
- =t ; :
u u s = F OFF
n H ] - H
- H n ] m _
] H ' in: OIFF
\ =. \ \ - H n \ [ Ir;
il F‘regure Switch-B[HEL Ht] H = [ = EET
- . . H ¥
5 S on
= L n L | u .
n ‘m ] - Y Mir: OFF
[ 5 = [
SHMAT9533L

Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m » System performing to specification at this ti-
me.
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AT-78

Automatic Transaxle System

P0732 Gear 2 Incorrect Ratio

Component Location
Refer to DTC P0731 : Gear 1 Incorrect Ratio.

General Description

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 2.308, then the input speed is 2308
rpm.

DTC Detecting Condition

DTC Description

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.

Threshold Value

tput speed at 2st gear Input speed < (Output spe-
ed *2st Gear Ratio)-200RPM

IThe time after the last shift was finished > 1 sec

Item Detecting Condition Possible Cause
DTC Strategy Rationality-high
Case 1 Proportionality check between input speed and Ou-
Threshold Value tput speed at 2st gear Input speed > (Output spe-
ed *2st Gear Ratio)+200RPM
DTC Strategy Rationality-low
Case 2 Proportionality check between input speed and Ou-

Faulty Input Speed Sensor
Faulty Output Speed Sensor

+ Oil temperature >-10C

» Position Lever D, B

Enable Conditions . Input speed > 300 RPM

* Pre-Filtering 1 sec

» Engine speed > 600RPM

« Output speed(NAB) >300RPM & < 6000RPM
» Throttle opening > 15%(Too Low Only)

Faulty internal parts in transmi-
ssion

Diagnostic Time * More than 1sec

Fail Safe .

4th gear Limp-Home mode.
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Automatic Transaxle System AT-79

Signal Waveform & Data

£ Current Data =
[ Standard Display :J[ Full List = }[ Graph :]rltems List & 1[ Reset Min.l"v‘lax.]r Record 1[ Run :]r V55 1
Sensor Name Value | Unit
[¥] Gear Ratio 2.37 -
[4 Torque Converter Clutch Slip 22 RBPM
Output Speed[PG-B] 1206 RPM
Input Speed[PG-A) 1834 RPM
M Engine Speed 1857 RPM
B Current Gear 2nd -
O 0il Temperature-2[Converter Qutlet] f6 'C -
[ Mext Gear Position Ird -
[ 0il Pressure Switch-2[LC/B] OFF -
SHMAT9534L
Fig 1) 2st gear in D range Monitor Scantool Data
Hl Stall Test
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 : 2300 *+ 200 engine rpm

B Current Data =
[ Standard Display = J[ Full List 2 ][ Graph 2 ][Items List % 1[ Reset Min.Max.]r Record T[ Run = Jr V55 1
sensor Name Yalue | Unit
Current Gear 2nd -
Engine Speed 2438 RPM
Input Speed[PG-A] 0 RPM
[ Turhin Speed Sensor 1 0 RAPM
[# Turbin Speed Sensor 2 0 RPM
Output Speed[PG-B] 0 RPM

SHMAT9535L
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AT-80

Operating Element Of Each Shifting Range

Automatic Transaxle System

oot | oot | v | Bt | Rovrsel Ent | o | et vy ouniy | ownve
Clutch Brake Clutch Clutch Clutch
P A A
R [ [ [ [ ([
N A A
1st gear * A * [ [ L L
2nd gear [ A [ L L
3rd gear [ o [ A L 2 [
4th gear [ [ [ A L 4
5th gear ® ® [ A L 2 L 4
@ : WORKING. 5. Is the meausred "STALL TEST " within
@ : PARTICIPATE IN DELIVERY TORQUE WHEN specifications?

COAST DRIVING.

A : SUPPLING OIL PRESSURE TO ELEMENT, BUT
NOT EFFECT ON OUTPUT.

* : TEMPORARY WORKING.
[INOTICE

Stall test procedure in D2 and reason
Procedure

1. Warm up the engine

2. After positioning the select lever in "D" or "ON" of
the HOLD SW ( Operate UP SHIFT in case of
"SPORTS MODE"),depress the foot brake pedal fully
after that, depress the accelerator pedal to the
maximum

* The slippage of 2nd gear operating parts can be
detected by stall test in D2

Reason for stall test

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

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

3. If 2nd gear operating parts have faults, input
speed revolution will be out.

4. If oupput speed revolution is output. It means that
the foot brake force is not applied fully.
Remeasuring is required.

» Go to "signal check" as follow

m » Go to "Component inspection" procedure.

{,CAUTION
1. Do not let anybody stand in front of or behind
the vehicle while this test is being carried out.

2. 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
).

* Engine coolant temperature :
(80~100 T).

3. Chock both rear wheel(left and right).

4. Pull the parking brake lever on with the brake

pedal fully depressed.

176 'F~ 212 °F

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

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

AT-81

M Signal Check 4. Accelerate the Engine speed until about 2000 rpm in

1. Connect Scantool. the 2nd gear.

2. Engine "ON". Specification : INPUT SPEED - (OUTPUT SPEED X

3. Monitor the "INPUT & OUTPUT SPEED SENSOR"

2nd GEAR RATIO) = 200 RPM

parameter on the scantool.

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

» Go to "Component Inspection" procedure.

m » Check for electrical niose of circuit in INPUT
& OUTPUT SPEED SENSOR or Replace INP-
UT & OUTPUT SPEED SENSOR. Repair as n-
ecessary and Go to "verification of vehicle rep-
air" procedure.

https:/7autolibrary.ir

Current Data B
[ Standard Display ¢J[ Full List :][ Graph = ]rltems List ¢W ResetMin.Max.V Record 1[ Run 2 ][ WSS 1
Sensor Name Yalue | Unit
[¥] Gear Ratio 2.37 -
[ Torque Converter Clutch Slip 22 HPM
Output Speed[PG-B) 1206 RPM
Input Speed[PG-4) 1834 HPM
[F1Engine Speed 1857 RPM
[¥] Current Gear Znd -
[ 0il Temperature-2[Converter Qutlet] it 'C -
[ Next Gear Position 3rd -
[ 0il Pressure Switch-2[L C/B] OFF -
SHMAT9536L
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AT-82 Automatic Transaxle System

Component Inspection
1. Connect Scantool.

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6"

parameter on the scantool.

2. Engine "ON" . 4. Move select lever to "D" range and operate vehicle
within 2nd gear condition.
Current Data =
[ Standard Display % J[ Full List = ][ Text = }rltems List :T[ ResetMin.Max.]r Record '][ Run 2 Jr V35 1
" Eurlen?ear = . ! | : Maw F/H
H \_E_\_E_\—=—\ F Hth
: . . : E
n H u H - Min: Sth
| a2 | | | : a ™ [—
il Pregure Switch-1[FR/B) m = H | = Maw: Ok
H H a m H
: s |8 = K ON
: s L3 0 |8 .
LB g g A ] g - - Mir: OFF
Oif Pressure SwilchZ[LCAE] H 0 H | - taw OFF
H a 1 [ ] [}
u 2nd gear  ® 4R gear |
" u OFF
=1st gear s : = i gea
& = L
. & . . .2 QSrdfear, = e Mir: OFF
Oil Preasure SwitehrJ(/C] H = [ = Maw: OM
]
- s 0f i : ON
: — 5 r |
" " — " " - H = L tir: OFF
il F‘re#ure Switchb[D/C] = H o | [ Maw OM
: . H = .
E u E u | E OFF
- a 1 ] | 1
n ] I'm e
a =. a a E = n N L m Min: OFF
0il Pre®ure Switch-B[HEL Ht] H = [ = EE
: - H L
I st - F ON
g — e ] - Y Mir: OFF
Al 5 = [+
SHMAT9533L

5. Does "OIL PRESSURE. S/W 1,2,3,5,6 " follow the
reference data?

> Repair AUTO TRANSAXLE(Clutch or Brake
) as necessary and Go to "verification of vehicl-
e repair" Repair " procedure.

IETel > Replace AUTO TRANSAXLE (BODY CON-
TROL VALVE faulty) as necessary and Go to "
verification of vehicle repair " procedure.

Verification of Vehicle Repair

Refer to DTC P0731 : Gear 1 Incorrect Ratio.
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Automatic Transaxle System

AT-83

P0733 Gear 3 Incorrect Ratio

Component Location
Refer to DTC P0731 : Gear 1 Incorrect Ratio.

General Description

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 1.519, then the input speed is 1519
rpm.

DTC Detecting Condition

DTC Description

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.

Item Detecting Condition Possible Cause
DTC Strategy Rationality-high
Case 1 Proportionality check between input speed and Ou-
Threshold Value tput speed at 3st gear Input speed > (Output spe-
ed *3st Gear Ratio)+200RPM
DTC Strategy Rationality-low
Case 2 Proportionality check between input speed and Ou-
< -
Threshold Value Lpduz:szfgeedara:??;,itog);za(\)rollglp;:; speed < (Output spe Faulty Input Speed Sensor
Faulty Output Speed Sensor
+ IThe time after the last shift was finished > 1sec |+ Faulty internal parts in transmi-
« Qil temperature > -10C ssion
« Engine speed > 600RPM
Enable Conditions » Position Lever D
* Input speed > 300 RPM
«  Output speed(NAB) >500RPM & < 6000RPM
* Pre-Filtering 1 sec
Diagnostic Time * More than 1sec
Fail Safe + 4th gear Limp-Home mode.
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Automatic Transaxle System

Signal Waveform & Data

£ Current Data =
 StandareDisplays )| Fullist 2] 2 )[ttems List 4 | ResetMinMax || Record || Run 2] vss |
Sensor Name Value Unit
[¥] Gear Ratio 1.52 -
[¥l Torque Converter Clutch Slip 27 RPMW
Qutput Speed[PG-B) 1300 RPM
[¥] Input Speed[PG-4) 1977 RPM
[¥l Engine Speed 2003 RPM
[l Current Gear Ird -
[ 0il Temperature-2[Converter Qutlet] i 'C |
O Next Gear Position 3rd -
[ Gil Pressure Switch-2[LCIB1 OFF -
SHMAT9537L

Monitor Scantool Data

Hl Stall Test

% It is difficult to do "STALL TEST" in 3rd gear, therefore

Go to "Signal Check" as follow

Bl Signal Check

1. Connect Scantool.

2. Engine "ON".

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

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

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

Fig 1) 3st gear in D range

https:/7autolibrary.ir

& Current Data =
[ Standard Display :][ Full List : ][ Graph 3 ]fhems List 3 ][ Reset Min_Max.][ Record ][ Run 3 ][ VS5 ]
Sensor Name Value | Unit
Gear Ralio 1.52 -
[A Torque Converter Clutch Slip 27 RPM
Output Speed[PG-B) 1300 RPM
Input Speed[PG-4] 1977 RPM
Engine Speed 2003 RPM
Current Gear 3rd -
[ 0il Temperature-2[Converter Qutlet] 76 'C N
[ Mext Gear Position 3rd -
[10il Pressure Switch-2[1 C/A] OFF -
SHMAT9538L
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Automatic Transaxle System

AT-85

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

» Go to "Component Inspection" procedure.

el > Check for electrical niose of circuit in INPUT
& OUTPUT SPEED SENSOR or Replace INP-
UT & OUTPUT SPEED SENSOR. Repair as n-
ecessary and Go to "verification of vehicle rep-
air" procedure.

Component Inspection

1.
2.
3.

Connect Scantool.
Engine "ON" .

Monitor the "OIL PRESSURE. S/W 1,2,3,5,6"

parameter on the scantool.

Move select lever to "D" range and operate vehicle

within 3rd gear condition.

5. Does "OIL PRESSURE. S/W 1,2,3,5,6 " follow the
reference data?

> Repair AUTO TRANSAXLE(Clutch or Brake
) as necessary and Go to "verification of vehicl-
e repair" Repair " procedure.

IETel > Replace AUTO TRANSAXLE (BODY CON-
TROL VALVE faulty) as necessary and Go to "
verification of vehicle repair " procedure.

Verification of Vehicle Repair

Current Data =)
[ Standard Display % J[ Full List = ][ Text = }rltems List :T[ ResetMin.Max.]r Record '][ Run 2 Jr V35 1
y Cunenfgaear = . R [ Maw F/H
n |
: - : F .
— \ , ] H n - i tir: Sth
il Pregure Switch-1 [FHIB]: = H [ = Maw: Ok
u H u -
= s | i F ON
O = = M H
] H - | O .
.- . . ‘m " . = - Min: OFF
Oif Pressure SwilchZ[LCAE] H 0 H | - taw OFF
H a 1 [ ] [}
u 2nd dear 8 41R gear |
H - H OFF
= 1{st gear = H H (& Sthgear
- = w
. & . . .2 QSrdfear, = e Mir: OFF
Oil Preasure SwitehrJ(/C] H = [ = Maw: OM
]
; 1 on
- — 1 = r
. .  H . . - = = _—t Min: OFF
il F‘re#ure Switchb[D/C] = H o | = Maw OM
: =t : :
u u s = F OFF
n a u a |a
= n H = Ta oo
n =. n n i n H =1 " T Min: OFF
il F‘regure Switch-B[HEL Ht] H = [ = EE
: - = ¥
5 N R on
= L n L | u .
n ‘m ] - Y Mir: OFF
[ 5 = [
SHMAT9533L

Refer to DTC P0731 : Gear 1 Incorrect Ratio.
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AT-86

Automatic Transaxle System

P0734 Gear 4 Incorrect Ratio

Component Location
Refer to DTC P0731 : Gear 1 Incorrect Ratio.

General Description

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 1.000, then the input speed is 1000
rpm.

DTC Detecting Condition

DTC Description

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.

Possible Cause

* Faulty Input Speed Sensor

» Faulty Output Speed Sensor
Faulty internal parts in transmi-
ssion

Item Detecting Condition
DTC Strategy |+ Rationality-high
Case 1 Proportionality check between input speed and Out-
Threshold Value put speed at 4st gear Input speed > (Output spee-
d *4st Gear Ratio)+200RPM
DTC Strategy Rationality-low
Case 2 Proportionality check between input speed and Out-
Threshold Value put speed at 4st gear Input speed < (Output speed
*4st Gear Ratio)-200RPM
* IThe time after the last shift was finished > 1 sec .
+ Oil temperature > -10C
« Engine speed > 600RPM
Enable Conditions * Position Lever D
* Input speed > 300 RPM
«  Output speed(NAB) >750RPM & < 6000RPM
* Pre-Filtering 1 sec
Diagnostic Time * More than 1sec
Fail Safe * 4th gear Limp-Home mode.

https:/7autolibrary.ir



https:/7autolibrary.ir

Automatic Transaxle System

AT-87

Signal Waveform & Data

Fig 1) 4st gear in D range

B Current Data
" Standard Display = 1[ Full List :][ Graph 2 ][Ite ms List 2 ']l Reset Min.l"u"lax.l.l[ Record ][ Run = ][ V5SS ]
Sensor Mame Value Unit
Gear Ratio 1.0 -
[l Torque Converter Clutch Slip 60 RPM
Output Speed[PG-B) 2010 HPM
[ Input Speed[PG-A) 2007 RPM
[¥] Engine Speed 2008 RPM
[ Current Gear ah -
O Gil Temperature-2[Converter Qutlet] g 'C A
OOMext Gear Position Ath -
O 0il Pressure Switch-2[LC/B] OFF -
SHMAT9539L

Monitor Scantool Data

M Stall Test
1. Connect scantool to data link connector(DLC).
2. Engine "ON".
3. Fix the 4th gear by disconneting solenoid valve
connector(CLGO01-C).
4. Monitor the "ENGINE SPEED, INPUT SPEED
SENSOR, OUTPUT SPEED SENSOR, GEAR
POSITION" parameter on the scantool.
5. Perform the "STALL TEST" with gear position "4".
Specification : 2300 £ 200 engine rpm
& Current Data B
[ Standard Display = ][ Full List :][ Graph :][Items List & W Reset Min.Max.W Record ][ Run 3 ][ WSS ]
Sensor Name Value Unit
[¥l Current Gear ath -
[FlEngine Speed 2406 RPM
[¥] Input Speed[PG-4) 0 RPM
[¥] Turbin Speed Sensor 1 0 APM
[ Turbin Speed Sensar 2 0 RPM
Output Speed[PG-B) 0 RPM
O¥ehicle Speed 0 kmfh =
O Accelerator Pedal Position Sensor 99 2%
I Throttle Position 99 %

SHMAT9540L
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AT-88

Operating Element Of Each Shifting Range

Automatic Transaxle System

oot | oot | v | Bt | Rovrsel Ent | o | et vy ouniy | ownve
Clutch Brake Clutch Clutch Clutch
P A A
R [ [ [ [ ([
N A A
1st gear * A * [ [ L L
2nd gear [ A [ L L
3rd gear [ o [ A L 2 [
4th gear [ [ [ A L 4
5th gear ® ® [ A L 2 L 4
@ : WORKING. 6. Is the meausred "STALL TEST " within
@ : PARTICIPATE IN DELIVERY TORQUE WHEN specifications?

COAST DRIVING.

A : SUPPLING OIL PRESSURE TO ELEMENT, BUT
NOT EFFECT ON OUTPUT.

* : TEMPORARY WORKING.

[INOTICE

Stall test procedure in D4 and reason

Procedure

1. Warm up the engine

2. After positioning the select lever in "D" or "ON" of
the HOLD SW ( Operate UP SHIFT in case of
"SPORTS MODE"),depress the foot brake pedal fully
after that, depress the accelerator pedal to the
maximum

* The slippage of 4th gear operating parts can be
detected by stall test in D2

Reason for stall test

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

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

3. If 4th gear operating parts have faults, input
speed revolution will be out.

4. If oupput speed revolution is output. It means that
the foot brake force is not applied fully.
Remeasuring is required.

» Go to "signal check" as follow

m » Go to "Component inspection" procedure.

{,CAUTION

1. Do not let anybody stand in front of or behind

the vehicle while this test is being carried out.

2. 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
).

* Engine coolant temperature :
(80~100 T).

3. Chock both rear wheel(left and right).

4. Pull the parking brake lever on with the brake

pedal fully depressed.

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

176 'F~ 212 °F

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

AT-89

M Signal Check
1. Connect Scantool.
2. Engine "ON".

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

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

Specification : Input Speed /4th gear ratio - Output
Speed = 200rpm

B Current Data

[ Standard Display = 1[ Full List ;][ Graph =2 :I[Ite ms Lisl;:][l Reset Min.Max.lll[ Record ][ Run :][ VS5 ]

Sensor Name Value Unit

[¥] Gear Ratio 1.0 -

[¥] Torque Converter Clutch Slip 60 RPM

Output Speed(PG-B) 2010 RPM

Input Speed[PG-A) 2007 RPM

[ Engine Speed 2008 FAPM

[ Current Gear 4th -

O 0il Temperature-2[Converter Outlet] 7§ 'C N
OO Next Gear Position 4th -

[ 0il Pressure Switch-2[LC/BI 0OFF -

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

» Go to "Component Inspection" procedure.

m » Check for electrical niose of circuit in INPUT
& OUTPUT SPEED SENSOR or Replace INP-
UT & OUTPUT SPEED SENSOR. Repair as n-
ecessary and Go to "verification of vehicle rep-
air" procedure.

SHMAT9541L
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AT-90 Automatic Transaxle System

Component Inspection
1. Connect Scantool.

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6"

parameter on the scantool.

2. Engine "ON" . 4. Move select lever to "D" range and operate vehicle
within 4th gear condition.
Current Data =
[ Standard Display % J[ Full List = ][ Text = }rltems List :T[ ResetMin.Max.]r Record '][ Run 2 Jr V35 1
" Eurlen?ear = . ! | : Maw F/H
u \_E_\_E_\—E—\ | Sth
: . . : E
n H u H - Min: Sth
- S N ST | F = L
il Pregure Switch-1[FR/B) m = H | = Maw: Ok
H H a m H
: s |8 = K ON
: s L3 0 |8 .
LB g g A ] i - -y Mir: OFF
Oif Pressure SwilchZ[LCAE] H 0 H | - taw OFF
H a 1 [ ] [}
u 2nd gear  ® 4R gear |
" u OFF
= 1{st gear = H H (& Sthgear
& = L
. & . . .2 QSrdfear, = e Mir: OFF
Oil Preasure SwitehrJ(/C] H = [ = Maw: OM
: 2 [ 3 ; E
]
: = : : H _
" " - " " . H u T Mir: OFF
O Frehure Swich BD/C] = H N |' Maw 0N
I FrSgudrs oWic L n ] (=L
E = E = i OFF
- a 1 ] | 1
n ] I'm e
a =. a a E = n , T Min: OFF
0il Pre®ure Switch-B[HEL Ht] H = [ = EE
: - H L
I st - F ON
. A nH ] - Y Min: OFF
Al 5 = [+
SHMAT9533L

5. Does "OIL PRESSURE. S/W 1,2,3,5,6 " follow the
reference data?

> Repair AUTO TRANSAXLE(Clutch or Brake
) as necessary and Go to "verification of vehicl-
e repair" Repair " procedure.

IETel > Replace AUTO TRANSAXLE (BODY CON-
TROL VALVE faulty) as necessary and Go to "
verification of vehicle repair " procedure.

Verification of Vehicle Repair

Refer to DTC P0731 : Gear 1 Incorrect Ratio.
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Automatic Transaxle System

AT-91

P0735 Gear 5 Incorrect Ratio

Component Location
Refer to DTC P0731 : Gear 1 Incorrect Ratio.

General Description

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 5th
gear. For example, if the output speed is 1,000 rpm and
the 5th gear ratio is 0.840, then the input speed is 840
rpm.

DTC Detecting Condition

DTC Description

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 5th gear ratio, while the transaxle is engaged in 5th
gear. This malfunction is mainly caused by mechanical
troubles such as control valve sticking or solenoid valve
malfuctioning rather than an electrical issue.

Item Detecting Condition

Possible Cause

DTC Strategy |+ Rationality-high

Case 1
Threshold Value

*5st Gear Ratio)+200RPM

» Proportionality check between input speed and Out-
put speed at 5st gear Input speed > (Output speed

DTC Strategy |+ Rationality-low

Threshold Value

*5st Gear Ratio)-200RPM

Case 2 » Proportionality check between input speed and Out-
put speed at 5st gear Input speed < (Output speed

* Faulty Input Speed Sensor
» Faulty Output Speed Sensor

+ Oil temperature > -10C

« Engine speed > 600RPM
Enable Conditions * Position Lever D

* Input speed > 300 RPM

* Pre-Filtering 1 sec

* |The time after the last shift was finished > 1 sec » Faulty internal parts in transmi-

* Output speed(NAB) >1100RPM & < 6000RPM

ssion

Diagnostic Time * More than 1sec

Fail Safe + 4th gear Limp-Home mode.
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Automatic Transaxle System

Signal Waveform & Data

Current Data
[ Standard Display % ][ Full List ¢:][ Graph % ][Items List:][ Reset Min.Max.][ Record ][ Run = ]( VS5 ]
Sensor Name Yalue | Unit
[¥] Gear Ratio 0.83 -
FlTorque Converter Clutch Slip 64 HAPM
EA Output Speed[PG-B] 2390 RPM
[ Input Speed[PG-A 1994 RPM
El Engine Speed 2057 RPM
[F] Current Gear hth -
[ 0il Temperature-2[Converter Outlet) ™ ﬂ
[JMNext Gear Position bth -
OFF -

| !Gil Pressure Switch-2[LCJ/B]

Fig 1) 5st gear in D range

Operating Element Of Each Shifting Range

SHMAT9542L

Monitor Scantool Data

M Stall Test

% It is difficult to do "STALL TEST" in 5th gear, so that
Go to "signal check" procedure.

st | oot | Tovers | D | Raversel Fot | cont | Pt | owntay oury | ot
Clutch Brake Clutch Clutch Clutch
P A A
R [ [ [ [ [
N A A
1st gear * A * [ [ L L
2nd gear [ A [ L L
D | 3rd gear o [ [ A L 2 [
4th gear [ [ [ A L 4
5th gear o o [ A L 2 L 4
@ : WORKING.

€ : PARTICIPATE IN DELIVERY TORQUE WHEN

COAST DRIVING.

A : SUPPLING OIL PRESSURE TO ELEMENT, BUT

NOT EFFECT ON OUTPUT.
* : TEMPORARY WORKING.
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Automatic Transaxle System AT-93

M Signal Check 3. Monitor the "INPUT & OUTPUT SPEED SENSOR"
parameter on the scantool.

4. Accelerate the Engine speed until about 2000 rpm in

1. Connect Scantool.

2. Engine "ON".
the 5th gear
Specification : INPUT SPEED - (OUTPUT SPEED X
5th GEAR RATIO) = 200 RPM
& Current Data =
[ Standard Display % ][ Full List + ][ Graph t]rltems List & 1[ Reset Min,MaxW Record 1[ Run % ]f W55 1
3ensor Name Yalue | Unit
Gear Ratio 0.83 -
[¥] Tarque Conwverter Clutch Slip 64 HPM
Output Speed[PG-B] 2390 RPM
Input Speed[PG-A) 1994 RPMW
[l Engine Speed 2067 RPM
Current Gear Gth -
O 0il Temperature-2[Converter Outlet) 7T *'C |
O MNext Gear Position Gth -
[ 0il Pressure Switch-2[LC/B] OFF -

SHMAT9543L
5. Does "INPUT & OUTPUT SPEED SENSOR" within
specifications?

» Go to "Component Inspection" procedure.

m » Check for electrical niose of circuit in INPUT
& OUTPUT SPEED SENSOR or Replace INP-
UT & OUTPUT SPEED SENSOR. Repair as n-
ecessary and Go to "verification of vehicle rep-
air" procedure.
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AT-94 Automatic Transaxle System

Component Inspection
1. Connect Scantool.

3. Monitor the "OIL PRESSURE. S/W 1,2,3,5,6"

parameter on the scantool.

2. Engine "ON" . 4. Move select lever to "D" range and operate vehicle
within 5th gear condition.
Current Data =
[ Standard Display % J[ Full List = ][ Text = }rltems List :T[ ResetMin.Max.]r Record '][ Run 2 Jr V35 1
" Eurlen?ear = . ! | : Maw F/H
u \_E_\_E_\—E—\ | Sth
: . . : E
n H u H - Min: Sth
- S N ST | F = L
il Pregure Switch-1[FR/B) m = H | = Maw: Ok
H H a m H
: s |8 = K ON
: s L3 0 |8 .
LB g g A ] i - -y Mir: OFF
Oif Pressure SwilchZ[LCAE] H 0 H | - taw OFF
H a 1 [ ] [}
u 2nd gear  ® 4R gear |
" u OFF
= 1{st gear = H H (& Sthgear
& = L
. & . . .2 QSrdfear, = e Mir: OFF
Oil Preasure SwitehrJ(/C] H = [ = Maw: OM
: 2 [ 3 ; E
]
: = : : H _
" " - " " . H u T Mir: OFF
O Frehure Swich BD/C] = H N |' Maw 0N
I FrSgudrs oWic L n ] (=L
E = E = i OFF
- a 1 ] | 1
n ] I'm e
a =. a a E = n , T Min: OFF
0il Pre®ure Switch-B[HEL Ht] H = [ = EE
: - H L
I st - F ON
. A nH ] - Y Min: OFF
Al 5 = [+
SHMAT9533L

5. Does "OIL PRESSURE. S/W 1,2,3,5,6 " follow the
reference data?

> Repair AUTO TRANSAXLE(Clutch or Brake
) as necessary and Go to "verification of vehicl-
e repair" Repair " procedure.

IETel > Replace AUTO TRANSAXLE (BODY CON-
TROL VALVE faulty) as necessary and Go to "
verification of vehicle repair " procedure.

Verification of Vehicle Repair

Refer to DTC P0731 : Gear 1 Incorrect Ratio.
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Automatic Transaxle System

AT-95

P0741 Torque Converter Clutch Circuit Stuck Off(SOLG6)

Component Location

General Description

The PCM/TCM controls the locking and unlocking of the
Torque Converter Clutch ( or Damper Clutch ), to the
input shaft of the transmission, by appling hydraulic
pressure. The main purpose of T/C clutch control is to
save fuel by decreasing the hydraulic load inside the T/C.
The TCM outputs duty pulses to control the Damper
Clutch Control Solenoid Valve( DCCSV ) and hydraulic
pressure is applied to 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 current is
from 0.05A(unlocked) to 0.75A(locked).

DTC Detecting Condition

SBLAT6140L

DTC Description

The PCM/TCM increases the duty ratio to engage the
Damper Clutch by monitoring slip rpms (difference viaue
beteween engine speed and turbine speed ).

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

Item Detecting Condition

Possible Cause

DTC Strategy » Rationality(Damper clutch open stuck)

% Torque Converter Clutch = Da-

Enable Conditions | | Input speed > Orpm

» Duty of "Damper clutch solenoid valve" = 100%

mper Clutch
» Faulty Torque Conveter Clutch

Threshold Value » Calculated slip (engine speed-input speed) > 100rpm

» Faulty Torque Conveter Clutch
Solenoid Valve

Diagnostic Time * More than 5sec

» Faulty Valve Body

Fail Safe « Damper clutch "OFF"

+ Fautly PCM/TCM
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AT-96 Automatic Transaxle System

Diagnostic Circuit Diagram

PCM/TCM
4| ON/START Input

BATT. L 1 : }Memory Power

I/C Solenoid

< ATM CONTRL UNIT > CLG01-B

¥

. ATF 2 Signal

. B3-ON/OFF Solenoid Valve
. H&LR/C Solenoid Valve

. D/C Solenoid Valve '|b
. Solenoid Valve Supply

. FR/B Solenoid Valve

. I/C Solenoid Valve

. PL Solenoid Valve

. LU Solenoid Valve

0. Solenoid Valve Supply

4| FR/B Solenoid

1] ON/OFF Solenoid

H&LR/C Solenoid

<PCM/TCM >

#| H&LR/C Solenoid

EEEE

pafosl x|+ [ [% [+ [svfseost s [ % [+ [# | [+ [x [ x [ * [+ [+ 73] [5T5
[ [ [ x D x ] x [ [ [ocfea] + | I+ | x fsels7lsefsafsaf x| x| * | -
Bol * | *Ja7aslus]aaas] % [ * liofps|ze] * [ % [ * [* [ * [ * [* [* 28]

= 1 x 1% x| > e alo1]2ofi ofi sfi 7| efisfi 4] s * [1 [io] % | 8] 7 | 2] B Solenoid
=3 al | Supply
) . ® .
8. B3-ON/OFF Solenoid Valve = LU Solenoid

29. Solenoid Valve Supply
43. I/C Solenoid Valve
44. LU Solenoid Valve .|®_
45. H&LR/C Solenoid Valve
46. FR/B Solenoid Valve
47. PL Solenoid Valve

50. D/C Solenoid Valve

73. Solenoid Valve Supply

4| PL Solenoid

e

ATM Control Unit

SHMAT9706L
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Automatic Transaxle System

AT-97

Signal Waveform & Data

Fig 1) Torque Converter Operation

€ Current Data =)
[ Standard Display & ][ Full List : ][ Text 3 ]rlterns List & W[ Reset Min.Max.]r Record '][ Run ]r W33 .]
= — Shilt Leger Gwitch L g Max O
u a u ]
= ] u ]
F : : : i D
. a n a i
. . = , . , tdin: D
n '] ' m
-EE H Tarque Gonverter Clutch Sip ! Maw  99HPM
: : : : :
= = - = 41RFM
- : : : g .
:.GH. = - —— - ; ; bin:  -4RPH
A0 u Torque EBonwerter Clutch Conkal 5 olenoid Mas  300kP3
=:I u u u
= a u m  4th gear
s lstgear & 2nd gear : Srdgear = : 1 Sthgear 300kPa
u u
N s _ &  ——— i Min. -299KPs
_E an : Torque G:nnvetter Clutch EDHEDl Solenoid g Maw, BF%
: : : :
. H n a B7%
- : : - 3
L 20, ap . N . . . . Mir: 0%
[E0Z0 H Torque orverter Cutch Conflol G olenoid i Mz 458mA
u
: : : :
. - H n ! 488maA
= : - [ H g .
- T — o 5 ' , : Min: 48w
H = Currert Gear - ! M 13t
: s SN :
H - m = ath
- : : : 1
=, ., . , T Mir: Bth
. [+]
SHMAT9544L

Monitor Scantool Data

1.
2.
3.

Connect scantool to data link connector(DLC)

Engine "ON" .

Select "D RANGE" and drive vehicle from 1st gear to
5th gear.

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

Specification

: TCC SLIP<40RPM+ Vsp1/2 (TCCSV

Current > 6.5A)
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AT-98

Automatic Transaxle System

Current Data

| standardDisplay s )| Fullist s Grapn

:][Items List:]fRes&tMin.Max.][ Record 1[ Stop :][ WSS ]

Sensor Name Yalue | Unit

Shift Lever Switch D -

[ Torque Converter Clutch Slip ¥ RPM

[¥] Torque Converter Clutch Control Solenoid -299 kPa

[l Torque Conwverter Clutch Control Solenoid 0 %

[l Torque Converter Clutch Control Solenoid 48 mA

Current Gear 1st -

[ Engine Speed 815 RPM 1=l
O¥ehicle Speed 8 kmjh

[ sccelerator Pedal Position Sensor 0 %

SHMAT9545L

Current Data

 Standard Display || Fullist 4]  Graph

e ][Items List = W Reset Min.Max.][ Record

L &
—

Run =) vss |

[ Accelerator Pedal Position Sensor

Sensor Name Value | Unit
Shift Lever Switch D -
[¥] Torque Converter Clutch Slip 3 RPM
[#] Torque Converter Clutch Cantrol Solenoid -299 kPa
[¥ Torque Converter Clutch Control Solenoid 0 %
[#] Torque Converter Clutch Control Solenoid 48 mA
Current Gear Znd -
[ Engine Speed 2091 HPM =]
O Vehicle Speed 36 km/h
1 %

SHMAT9546L

Current Data

[ Standard Display+ )| Fullist 2

= ]rltems List 1[ Reset Min,Max,]f Record

Run 2)[ vss |

Sensor Name Value | Unit
[¥] Shift Lever Switch D -
[ Torque Converter Clutch Slip 15 RPM
[¥] Torque Comverter Clutch Control Solenoid -299 kPa
[ Torque Converter Clutch Control Solenoid 0 %
[/l Torque Converter Clutch Control Selenoid 48 mA
[¥] Current Gear 3rd -
OEngine Speed 1790 RPM =]
O¥ehicle Speed 48 kmth
3 %

| !Acceleratur Pedal Position Sensor

https:/7autolibrary.ir
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Automatic Transaxle System
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AT-99

Current Data =
[ Standard Display 3 ][ Full List ¢][ Graph ¢]rltems List ¢1[ Reset Min.Max.][ Record ][ Run % ]r W35 1
Sensor Name Value | Unit
Shift Lewver Switch D -
A Torque Converter Clutch Slip 51 RPM
ElTorgque Converter Clutch Control Solenoid -299 kPa
A Torque Converter Clutch Control Solenoid 0 %
FTargue Converter Clutch Control Solenoid 48 mA
[FlCurrent Gear ath -
OEngine Speed 1841 RPM =
OVehicle Speed 74 kmfh
Accelerator Pe L

Fig 1) 1st gear in
Clutch operation
Fig 2) 2nd gear in
Clutch operation
Fig 3) 3rd gear in
Clutch operation
Fig 4) 4th gear in
Clutch operation

Fig 5) 5th gear in "D" range

Clutch operation

llDll

llDll

llDll

IlDll

range - No Torque Converter
range - No Torque Converter
range - No Torque Converter
range - No Torque Converter

- Torque Converter

SHMAT9548L
Current Data =
[ Standard Display & ][ Full List = ][ Graph % ](Items List:]r Reset Min_Max.]r Record 1[ Run :]r VS5 1
Sensor Name Value | Unit
Shift Lever Switch D -
[l Torque Converter Clutch Slip 40 RPM
[/l Torque Conwverter Clutch Control Solenoid -29 kPa
[[1 Torque Converter Clutch Control Solenoid 30 %
[/l Torque Conwverter Clutch Control Solenoid 360 ma
[#] Current Gear hth -
OEngine Speed 1924 RPM =
Ovehicle Speed 93 kmjh
! !Acceleratnr Pedal Position Sensor 1 %
SHMAT9549L

5. Is the measured "TCC SLIP(DAMPER CLUTCH
SL.RPM)" within specifications ?

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "Component Inspection" procedure.
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AT-100

Automatic Transaxle System

Component Inspection

B Check TCC Solenoid Valve
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select Torque Converter Solenoid Valve in Actuation

Test and Perform Actuation Test.

Specification : Operation

B2 Actuation Test

Test kems
IJC Solenoid ¥alve

Torque Convent Clutch Control Solenoid Yalve

H&L RYC Solenoid Yalve
Pressure Control Solenoid Yalve[PL]
FR{B Solenoid Yalve
DIC Solenoid Valve
LC/B Solenoid ¥alve
Shift Lock System
Starter Relay

'P* Indicator Lamp

'R Indicator Lamp

'N' Indicator Lamp

'D' Indicator Lamp
Hewverse Lamp Helay

4. Does the solenoid valve operates when actuation test
?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m » Substitute with a known-good Torque Conv-
erter Solenoid Valve and check for proper oper-
ation. If the problem is corrected, replace Tor-
que Converter Solenoid Valve as necessary a-
nd go to "Verification of Vehicle Repair" proce-
dure.

Duration Conditions Result
Urtil Stop Button IG. ON/ENG OFF
Start
Stop
SHMAT9550L

Verification of Vehicle Repair

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

1.

4.

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

Using a scantool, Clear DTC.

Operate the vehicle within DTC Enable conditions in
General information.

Are any DTCs present ?

» Go to the applicable troubleshooting proced-

ure.

m » System performing to specification at this ti-

me.
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Automatic Transaxle System AT-101

P0743 Torque Converter Clutch Circuit - Short to battery (SOLG6)

Component Location

PL solenoid valve

Lock-up(TCC)
solenoid valve

Front Brake
(FR/B)
solenoid valve

Direct Clutch(D/C)
solenoid valve

e Low Coast Brake(LC/B)
solenoid valve

High&Low Reverse Clutch(H&LR C)
solenoid valve

Input Clutch(I/C)
solenoid valve

General Description

The PCM/TCM controls the locking and unlocking of the
Torque Converter Clutch ( or Damper Clutch ), to the
input shaft of the transmission, by appling hydraulic
pressure. The main purpose of T/C clutch control is to
save fuel by decreasing the hydraulic load inside the T/C.
The TCM outputs duty pulses to control the Damper
Clutch Control Solenoid Valve( DCCSV ) and hydraulic
pressure is applied to 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 current is
from 0.05A(unlocked) to 0.75A(locked).

DTC Detecting Condition

SBLAT6150L

DTC Description

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

Item

Detecting Condition

Possible Cause

DTC Strategy

Check voltage range(Open, Shrot)

% Torque Converter Clutch = Damper

Enable Conditions

10V < Actuator Supply Voltage < 16V

Clutch

Threshold Value

Hardware IC check

» Faulty Torque Conveter Clutch
* Faulty Torque Conveter Clutch Sol-

Diagnostic Time

More than 0.2sec

enoid Valve

Fail Safe

Torque Converter Clutch "OFF"
Locked as 4th gear

» Faulty Valve Body
+ Fautly PCM/TCM
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AT-102 Automatic Transaxle System

Diagnostic Circuit Diagram

PCM/TCM
ON/START Input

[

[ . }Memory Power

| [T

I/C Solenoid

< ATM CONTRL UNIT > CLG01-B

¥

. ATF 2 Signal

. B3-ON/OFF Solenoid Valve
. H&LR/C Solenoid Valve

. D/C Solenoid Valve '|b
. Solenoid Valve Supply

FR/B Solenoid Valve

. I/C Solenoid Valve

. PL Solenoid Valve

. LU Solenoid Valve

0. Solenoid Valve Supply

FR/B Solenoid

1] ON/OFF Solenoid

H&LR/C Solenoid

<PCM/TCM >

H&LR/C Solenoid

EEEE

pafosl x|+ [ [% [+ [svfseost s [ % [+ [# | [+ [x [ x [ * [+ [+ 73] [5T5
[ [ [ x D x ] x [ [ [ocfea] + | I+ | x fsels7lsefsafsaf x| x| * | -
Bol * | *Ja7aslus]aaas] % [ * liofps|ze] * [ % [ * [* [ * [ * [* [* 28]

1 x 1% x| > e alo1]2ofi ofi sfi 7| efisfi 4] s * [1 [io] % | 8] 7 | 2]

Solenoid
al | Supply

LU Solenoid

i@

e

8. B3-ON/OFF Solenoid Valve
29. Solenoid Valve Supply
43. I/C Solenoid Valve

44. LU Solenoid Valve .|®_
45. H&LR/C Solenoid Valve
46. FR/B Solenoid Valve
47. PL Solenoid Valve

50. D/C Solenoid Valve

73. Solenoid Valve Supply

4| PL Solenoid

ATM Control Unit

SHMAT9706L
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Automatic Transaxle System

Signal Waveform & Data

AT-103

Fig 1) Torque Converter Operation

€ Current Data =)
[ Standard Display & ][ Full List : ][ Text 3 ]rlterns List & W[ Reset Min.Max.]r Record '][ Run ]r W33 .]
= — Shilt Leger Gwitch L g Max O
u a u ]
= ] u ]
F : : : i D
. a n a i
. . = , . , tdin: D
n '] ' m
-EE H Tarque Gonverter Clutch Sip ! Maw  99HPM
: : : : :
= = - = 41RFM
- : : : g .
:.GH. = - —— - ; ; bin:  -4RPH
A0 u Torque EBonwerter Clutch Conkal 5 olenoid Mas  300kP3
=:I u u u
= a u m  4th gear
s lstgear & 2nd gear : Srdgear = : 1 Sthgear 300kPa
u u
N s _ &  ——— i Min. -299KPs
_E an : Torque G:nnvetter Clutch EDHEDl Solenoid g Maw, BF%
: : : :
. H n a B7%
- : : - 3
L 20, ap . N . . . . Mir: 0%
[E0Z0 H Torque orverter Cutch Conflol G olenoid i Mz 458mA
u
: : : :
. - H n ! 488maA
= : - [ H g .
- T — o 5 ' , : Min: 48w
H = Currert Gear - ! M 13t
: s SN :
H - m = ath
- : : : 1
=, ., . , T Mir: Bth
. [+]
SHMAT9544L

Monitor Scantool Data

1.
2.
3.

Connect scantool to data link connector(DLC)

Engine "ON" .

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

Select "D RANGE" and Operate the vehicle in 5th
gear.

Check "TCC SOL. VALVE" parameter value changes
while driving.

Specification

: TCC SLIP<40RPM+ Vsp1/2 (TCCSV

current > 6.5A)
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AT-104

Automatic Transaxle System

Current Data

| standardDisplay s )| Fullist s Grapn

:][Items List:]fRes&tMin.Max.][ Record 1[ Stop :][ WSS ]

Sensor Name Yalue | Unit

Shift Lever Switch D -

[ Torque Converter Clutch Slip ¥ RPM

[¥] Torque Converter Clutch Control Solenoid -299 kPa

[l Torque Conwverter Clutch Control Solenoid 0 %

[l Torque Converter Clutch Control Solenoid 48 mA

Current Gear 1st -

[ Engine Speed 815 RPM 1=l
O¥ehicle Speed 8 kmjh

[ sccelerator Pedal Position Sensor 0 %

SHMAT9545L

Current Data

 Standard Display || Fullist 4]  Graph

e ][Items List = W Reset Min.Max.][ Record

L &
—

Run =) vss |

[ Accelerator Pedal Position Sensor

Sensor Name Value | Unit
Shift Lever Switch D -
[¥] Torque Converter Clutch Slip 3 RPM
[#] Torque Converter Clutch Cantrol Solenoid -299 kPa
[¥ Torque Converter Clutch Control Solenoid 0 %
[#] Torque Converter Clutch Control Solenoid 48 mA
Current Gear Znd -
[ Engine Speed 2091 HPM =]
O Vehicle Speed 36 km/h
1 %

SHMAT9546L

Current Data

[ Standard Display+ )| Fullist 2

= ]rltems List 1[ Reset Min,Max,]f Record

Run 2)[ vss |

Sensor Name Value | Unit
[¥] Shift Lever Switch D -
[ Torque Converter Clutch Slip 15 RPM
[¥] Torque Comverter Clutch Control Solenoid -299 kPa
[ Torque Converter Clutch Control Solenoid 0 %
[/l Torque Converter Clutch Control Selenoid 48 mA
[¥] Current Gear 3rd -
OEngine Speed 1790 RPM =]
O¥ehicle Speed 48 kmth
3 %

| !Acceleratur Pedal Position Sensor

https:/7autolibrary.ir
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Automatic Transaxle System
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AT-105

Current Data =
[ Standard Display 3 ][ Full List ¢][ Graph ¢]rltems List ¢1[ Reset Min.Max.][ Record ][ Run % ]r W35 1
Sensor Name Value | Unit
Shift Lewver Switch D -
A Torque Converter Clutch Slip 51 RPM
ElTorgque Converter Clutch Control Solenoid -299 kPa
A Torque Converter Clutch Control Solenoid 0 %
FTargue Converter Clutch Control Solenoid 48 mA
[FlCurrent Gear ath -
OEngine Speed 1841 RPM =
OVehicle Speed 74 kmfh
Accelerator Pe L

Fig 1) 1st gear in
Clutch operation
Fig 2) 2nd gear in
Clutch operation
Fig 3) 3rd gear in
Clutch operation
Fig 4) 4th gear in
Clutch operation

Fig 5) 5th gear in "D" range

Clutch operation

llDll

llDll

llDll

IlDll

range - No Torque Converter
range - No Torque Converter
range - No Torque Converter
range - No Torque Converter

- Torque Converter

6. Is the measured "TCC SLIP(DAMPER CLUTCH
SL.RPM)" within specifications ?

SHMAT9548L
Current Data =
[ Standard Display & ][ Full List = ][ Graph % ](Items List:]r Reset Min_Max.]r Record 1[ Run :]r VS5 1
Sensor Name Value | Unit
Shift Lever Switch D -
[l Torque Converter Clutch Slip 40 RPM
[/l Torque Conwverter Clutch Control Solenoid -29 kPa
[[1 Torque Converter Clutch Control Solenoid 30 %
[/l Torque Conwverter Clutch Control Solenoid 360 ma
[#] Current Gear hth -
OEngine Speed 1924 RPM =
Ovehicle Speed 93 kmjh
! !Acceleratnr Pedal Position Sensor 1 %
SHMAT9549L

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.
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AT-106

Automatic Transaxle System

Terminal & Connector Inspection

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?

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

m » Go to "Power Circuit Inspection" procedure.

Power Circuit Inspection
1. Connect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of LU
solenoid valve and chassis ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?

V4=l » "Go to Ground Circuit" Inspection Procedure

m » Check for open or short in harness. Repair

as necessary and then, go to "Verification of V-
ehicle Repair" procedure.
P If the power circuit is O.K, Substitute with a
known-good TCM and check for proper operati-
on. If the problem is corrected, replace TCM as
necessary and go to "verification of vehicle rep-
air" procedure.

Ground Circuit Inspection
1. Disconnect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "OFF", ENGINE "OFF".

3. Measure continuity between ground terminal of LU
solenoid Valve and chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?

» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.

Component Inspection

B Check TCC Solenoid Valve
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select Torque Converter Solenoid Valve in Actuation
Test and Perform Actuation Test.

Specification : Operation
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B2 Actuation Test

Test kems

IJC Solenoid ¥alve

Torque Convent Clutch Control Solenoid Yalve |
H&L RYC Solenoid Yalve

Pressure Control Solenoid Yalve[PL]
FR{B Solenoid Yalve

DIC Solenoid Valve

LC/B Solenoid ¥alve

Shift Lock System

Starter Relay

'P* Indicator Lamp

'R Indicator Lamp

'N' Indicator Lamp
'D' Indicator Lamp
Hewverse Lamp Helay

Duaration Conditions Hesult
Urtil Stop Button IG. ON/ENG OFF
Start
Stop
SHMAT9550L
4. Does the solenoid valve operates when actuation test Verification of Vehicle Repair
? After a repair, it is essential to verify that the fault has
» Thoroughly check connectors for looseness, been corrected.
poor connection, bending, corrosion, contamin- 1. Connect scan tool and select "Diagnostic Trouble
ation, deterioration, or damage. Repair or repl- Codes(DTCs)" mode.
ace as necessary and then go to "Verification 2. Using a scantool, Clear DTC
of Vehicle Repair" procedure. ’ '
P P 3. Operate the vehicle within DTC Enable conditions in
Il » substitute with a known-good Torque Conv- General information.
erter Solenoid Valve and check for proper oper- 4. Are any DTCs present ?
ation. If the problem is corrected, replace Tor- ' '
que Converter Solenoid Valve as necessary a- P Go to the applicable troubleshooting proced-
nd go to "Verification of Vehicle Repair" proce- ure.
dure. m » System performing to specification at this ti-

me.
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AT-108

Automatic Transaxle System

High )

P0748 Pressure Control Solenoid Valve "A" - Short to Battery(SOL5 - Normal /

Component Location

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

General Description

The line pressure solenoid valve regulates the oil pump
discharge pressure to suit the driving condition in
response to a signal sent from the TCM. The line
pressure duty cycle valve is not consistent when the
closedthrottle position signal is "ON".

DTC Detecting Condition

DTC Description

To confirm the line pressure duty cycle at low pressure,
the accelerator (throttle) should be open until the closed
throttle position signal is "OFF".

Item Detecting Condition

Possible Cause

DTC Strategy » Check voltage range( Open , Short)

Enable Conditions * 10V < Actuator Supply Voltage < 16V

3 Pressure Control Solenoid Val-

Threshold Value » Hardware IC check

ve: PCSV(PL. SOL)

Diagnostic Time * More than 0.2sec

* Open or short in circuit
» Faulty PCSV

Fail Safe * Prevention of manual shift
» Locked as 4th gear

* Torque Converter Clutch "OFF"

+ Fautly PCM/TCM

Diagnostic Circuit Diagram

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.
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Automatic Transaxle System

Signal Waveform & Data

i  Current Data

 Standard Display 2 [ FullList

:][ Graph :][Items List:][ﬁe&etMin.Max.]f Record 1[ Stop :]( V5SS 1

Sensor Name Value | Unit

[4] Current Gear PIN -

[¥] Pressure Control Solenoid-PL h6 %o

[¥] Pressure Control Selenoid-PL 40 mA

[¥] Pressure Control Solenoid-PL 760 kPa

O H&L R/C Solenoid Yalve 760 kPa ﬂ
O FR/B Solenoid Yalve 100 %5

O FR/B Solenoid Yalve 800 mA

O FR/B Solenoid Valve 760 kPa

O D4C Solenoid Yalve n %

(v OSCiIIOSCUpe[ Sensor ][ Theme ][ E’C“f’*‘r(?“][ AuX ][ Review ][UserSeltm]

([ Reset )( Stop ][ Name )( cursor )( viewal )( Trigger )(Singlestet)( Zeroset | [d]

10 ms E]
2ms m

20y

[
=
=

Z
=
2
2
=l

|

chB | ' Cura0BY  Avp @ 10.2V

Curb: 15.3% [ =]

Fig 1) Signal waveform at P range

. Engine "ON" .

gear.

driving.

Monitor Scantool Data
1. Connect scantool to data link connector(DLC)

SHMAT9551L

2
3. Monitor the "PCSV" parameter on the scantool.
4. Select "D RANGE" and Operate the vehicle in 5th

5. Check "PCSV" parameter value changes while

gear postion

Specification : Changeable correspondence with each
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Automatic Transaxle System

£ Current Data =
[ Standard Display 2 }[ Full List :][ Graph 2 ]rlterns List £ 1[ Reset Min.Max.]r Record 1[ Stop = Jr V53 1
Sensor Name Value | Unit
[¥l Pressure Control Solenoid-PL 56 %
[ Pressure Control Solenoid-PL 540 mA
[¥] Pressure Control Solenoid-PL 60 KkPa
Current Gear PN -
OEngine Speed 729 RPM ]
Ovehicle Speed 0 kmjh
O Accelerator Pedal Position Sensor 0 %
[ Throttle Position 4 %
[1input SpeedIPG-Al 12 BPM
SHMAT9552L
£ Current Data
[ Standard Display 2 1[ Full List ;][ Graph 2 ][ Items Lisl;][l Reset l'l.l1in.|"-"|a_x.l-|[ Record '][ Stop :][ V35S ]
Sensor Name Yalue Unit
Pressure Control Solenoid-PL hbE %4
[#] Pressure Control Solenoid-PL 540 mA
Pressure Control Solenoid-PL 960 kPa
[ Current Gear PIN/IR -
[ Engine Speed 742 HPM -
O¥ehicle Speed 0 kmih
O Accelerator Pedal Position Sensor 0 2%
O Throttle Position 5 %%
O Input Speed(PG-A 0 APM

SHMAT9553L
€ Current Data =)
[ Standard Display 5 ][ Full List :][ Graph % ][Items List + ][ Reset Min.Max.]r Record ][ Stop =+ ][ W3S ]
Sensor Name Value | Unit
[l Pressure Control Solenoid-PL 56 %
[4] Pressure Control Solenoid-PL 540 mA
[¥] Pressure Control Solenoid-PL f60 KkPa
Current Gear PN -
OEngine Speed 724 RPM 1=l
Ovehicle Speed 3 kmfh
O Accelerator Pedal Position Sensor 0 %
[ Throttle Position 3 %
714 PBPM

ﬂut SpeedPG-Al

SHMAT9554L
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Automatic Transaxle System AT-111
B Current Data =,

[ Standard Display :J[ Full List ::][ Graph :][Items List:]r Reset Min.Max.]r Record 1[ Stop :]r VS5 T
Sensor Name Value | Unit

Pressure Control Solenoid-PL 18 %

Pressure Control Solenoid-PL hiZ2 mA

Pressure Control Solenoid-PL 6GED kPa

[#] Current Gear 1st -

O Engine Speed 948 RPM =
O Vvehicle Speed 10 km/h

O Accelerator Pedal Position Sensor 0 %

O Throttle Position 4 %

ﬂut SpeediPG-Al 939 HPM

SHMAT9555L
& Current Data =
[ Standard Display ][ Full List :][ Graph :][Items List ][ Reset Min,h-'l.ax,][ Record ][ Run :]f W55 -]
Sensor Name Yalue | Unit
[¥l Pressure Control Solenoid-PL K %
[¥] Pressure Control Solenoid-PL 44 mA
[¥] Pressure Control Solenoid-PL 750 kPa
[¥] Current Gear Znd -
OEngine Speed 1718 RPM =
OVehicle Speed 29 kmfh
[ Accelerator Pedal Position Sensor 2 %
O Throttle Position 7 %

I !Inrut Speed(PG-A 1708 RPM

SHMAT9556L
£ Current Data
[ Standard Display :][ Full List + ][ Graph % ][Items List % ]r Reset Min,Max,][ Record 1[ Run = ]r WSS 1
Sensor Name Yalue | Unit
[ Pressure Control Solenoid-PL K5 %
[¥] Pressure Control Solenoid-PL 544 mA
[¥] Pressure Control Solenoid-PL 750 kPa
[¥] Current Gear 3rd -
O Engine Speed 1966 RAPM 2l
OVehicle Speed 53 kmjh
O Accelerator Pedal Position Sensor I %
O Throitle Position 8 %
! !Infui Speed[PG-Al 1950 HPM

SHMAT9557L
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Automatic Transaxle System

Current Data

Graph ¢J[ItemsList:][Re&eiMin.Max.]( Record ][ Run :][ V5SS 1

( StandardDisplay+ )| Fullist 2] i
Sensor Name VYalue | Unit
[¥]l Pressure Control Solenoid-PL hh %
[¥] Pressure Control Solenoid-PL 544 mA
¥l Pressure Control Solenoid-PL 750 kPa
[¥] Current Gear 4th -
O Engine Speed 2281 RPM =l
O Vehicle Speed 91 kmth
[ Accelerator Pedal Position Sensor fF %
[ Throttle Position 11 %
2230 RPM

| !Inlgut SpeedIPG-A)

SHMAT9558L

Current Data

[ Standard Display 2 ][ Full List * ][ Graph % ][Items List = ][ Reset Min.l"ﬂax‘\“/ Record
Sensor Name Value | Unit
Pressure Control Solenoid-PL 43 %
Pressure Control Solenoid-PL 596 mA
Pressure Control Solenoid-PL RBD kPa
Current Gear hth -

O Engine Speed 2028 RPM 1=
OVehicle Speed 97 kmfh
[ Accelerator Pedal Position Sensor h X%
[ Throttle Position 11 %
1977 RPM

! !Iniut SpeedlPG-Al

Fig 1) "P" range
Fig 2) "R" range
Fig 3) "N" range
Fig 4) 1st gear in "D" range
Fig 5) 2nd gear in "D" range
Fig 6) 3rd gear in "D" range
Fig 7) 4th gear in "D" range
)

Fig 8) 5th gear in "D" range

https:/7autolibrary.ir

SHMAT9559L

6. Does the "Pressure Control Solenoid Valve" follow
the reference data ?

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.
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Automatic Transaxle System

AT-113

Terminal & Connector Inspection

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

Power Circuit Inspection

1. Connect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of Pressure
control Solenoid Valve harness connector and
chassis ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?

V4= » "Go to Ground Circuit" Inspection Procedure

m » Check open or short in harness. Repair as

necessary and then, go to "Verifcation of Vehi-
cle Repair" procedure.
» If Power circuit is O.K, Substitute with a kno-
wn-good TCM and check for proper operation.
If the problem is corrected, replace TCM as ne-
cessary and go to "verification of vehicle repair
" procedure.

Ground Circuit Inspection

1. Disconnect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "OFF", ENGINE "OFF".

3. Measure continuity between ground terminal of

Pressure control solenoid Valve harness connector
and chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?

» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.
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AT-114

Automatic Transaxle System

Component Inspection

B Check Pressure Control Valve
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select Torque Converter Solenoid Valve in Actuation
Test and Perform Actuation Test.

Specification : Operation

2 Actuation Test

Test ltems

IJC Solenoid Valve

Torque Convert Clutch Control Solenoid Yalve
H&L BJC Solenoid Yalwve

Pressure Control Solenoid Yalve[PL)

FRIB Solenoid Yalve
DJC Solenoid Yalve
LC/B Solenoid Yalve
Shift Lock System
Starter Relay

'P" Indicator Lamp
'R' Indicator Lamp
'N' Indicator Lamp
'D' Indicator Lamp
Reverse Lamp Relay

Dlaration Conditions
Untl Stop Buttan IG. ON/ENG.OFF

Result

Start

Stop

4. Does the solenoid valve operates when actuation test
?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good Pressure Con-
trol Solenoid Valve and check for proper opera-
tion. If the problem is corrected, replace Pres-
sure Control Solenoid Valve as necessary and
go to "Verification of Vehicle Repair" procedure

SHMAT9560L

Verification of Vehicle Repair

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.
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Automatic Transaxle System

AT-115

P0753 Shift Control Solenoid Valve "A"

Normal / Low)

-Short to battery (SOL1- Clutch "A' :

Component Location

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

General Description

The Automatic Transmission changes the gear position
of the transmission utilizing a combination of Clutches
and Brakes, which are controlled by solenoid valves.
Input clutch solenoid valve is controlled by the TCM in
response to signals sent from the inhibitor switch, vehicle
speed sensor and accelerator pedal position sensor
(throttle position sensor). Gears will then be shifted to the
optimum position.

DTC Detecting Condition

DTC Description

This is not only caused by electrical malfunction (circuits
open or shorted) but also by mechanical malfunction
such as control valve sticking, improper solenoid valve
operation.

Item Detecting Condition Possible Cause

DTC Strategy » Voltage range Check (Open, Short)

Enable Conditions |+ 10V < Actuator Supply Voltage < 16V * Open or short in circuit

Threshold Value » Hardware IC check

* Faulty pressure switch 3
» Faulty I/C solenoid valve

Diagnostic Time * More than 0.2sec

» Faulty TCM

Fail Safe * Locked as 4th gear

Diagnostic Circuit Diagram

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.
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AT-116 Automatic Transaxle System
Signal Waveform & Data
& Current Data =
[ Stanciard Display :J = FullList g% [ 'Eext :}[Items Llstt][fieset Mln.MaxJ[ Record ][ Run :J[ V35 ]
H - Oil Préfsure Swatch 4170 ! P aw: O
[] : ] n
= = _ H E ON
: : a ]
i . nHe o H ; Mir: OFF
u - — - e - -
u [] Shift Lever Switch = Maw: D
= = u ]
u = = = E D
1 L] a 1
] u [ [ .
" = a n_{ln N . .; Min: [
u S ———"Shif Fter Suiche 7 Maw. Mo shil
E1St gear E = 3rd gear = 4th gear 5th gear .
= = 2nd gear u E No shift
= r . 8, . u ; Mir: 45 shif
100 = H I/C Sdenoig Valwe § Max: 1002
n L] u n
. : = = z 100%
n
0.3 i = - E ; Min: 0%
020 E [T Sdenoid Valve 3 Mz B00mA
L] | | u
H = H o E 48mA
H = - H ,
0, = : . m ; = ! Mir:  48méd
2050 E . T Saenoid Yalve = i Max 750kPa
n L] : :
= = a E 600kPa
: : i
49, = ] . & . = : M. OkPa
M H Curnie Gear u TETRES
u n
= = a = i 5th
n = a n
] L ] n .
" " " " " N .* Min: Bth
SHMAT9561L
Fig 1) I/C Solenoid Operation Monitor Scantool Data
1. Connect scantool to data link connector(DLC)
2. Engine "ON".
3. Monitor the "I/C SOLENOID" parameter on the
scantool.

4. Select "D RANGE" and Operate the vehicle.

5. Check "I/C SOLENOID" parameter value changes
while driving.

Specification : Changeable correspondence with each
gear postion
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AT-117

&2 Current Data j
[ Standard Display % ][ Full List * ][ Graph % ][Items List & Tr Reset Min,Max,klr Record 1[ Stop =+ ]r V55 1
Sensor Name Yalue | Unit
Qil Pressure Switch-3[I/C] OFF -
Shift Pattern Switch Mo shift -
IJC Solenoid Valve 0 %
I}C Solenoid Valve 800 mA
IC Solenoid Valve 0 kPa
Current Gear PN -
O FR/B Solenoid Yalve 800 mi ﬂ
[ FR{B Solenoid Valve 760 kPa
I !DiC Solenoid Yalve U %%
SHMAT9562L
& Current Data E
[ Standard Display = ][ Full List :][ Graph = ][Items List ¢1[ Reset Min.Max.][ Record ][ Stop = ]L V5SS ]
Sensor Name Yalue | Unit
[#] 0il Pressure Switch-3(I}C) OFF -
Shift Pattern Switch Mo shift -
FIIIC Solenoid Yalve 0 %
F1liC Solenoid Yalve 800 mA
FIC Solenoid ¥alve 0 kPa
FlCurrent Gear PIN/RL -
OFR{B Solenoid Yalve G00 mA :I
O FR/B Solenoid Valve 960 kPa
! !DéC Solenoid Valve 0 %
SHMAT9563L
Current Data a;_"
[ Standard Display + ][ Full List * :][ Graph 2 ][Items List + 1[ Reset Min.l"u’l:ax.]r Record 1[ Stop % ][ WSS 1
Sensor Name Value | Unit
0il Pressure Switch-3[I{C] OFF -
Shift Pattern Switch No shift -
IfC Solenoid Yalve 0 %
IC Solenoid Valve 800 mA
IfC Solenoid Yalve 0 kPa
Current Gear PN -
O FR{B Solenoid Valve 800 mA ﬂ
[ FR{B Solenoid Valve 60 kPa
0 %

er

SHMAT9564L
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Automatic Transaxle System

£2 Current Data

[ Standard Display % ][

Graph ¢][ItemsList:][ResetMin.Max.][ Record ][ Run :][ WSS ]

Sensor Name VYalue | Unit
Qil Pressure Switch-3[1{C) OFF -
Shift Pattern Switch 1-2 shift -
IIC Solenoid Valve 0 %
I}C Solenoid Valve 8600 mA
IIC Solenoid Valve 0 kPa
[¥]l Current Gear 1st -
CIFR/B Solenoid Yalve 800 mA =
O FRB Solenoid Yalve 750 kPa
ﬁﬁ Solenoid Yalve 12 %
SHMAT9565L

E Current Data

[ Standard Display % ][

o,

Graph ¢J[Items Lisi:][Re&&tMin.Max.]r Record 1[ Run ¢][ VS5

Sensor Name Value | Unit
Qil Pressure Switch-3(I{C) OFF -
Shift Pattern Switch 2-3 shift -
IfC Solenoid Yalve 0 %
IfC Solennid Valve 800 mA
I{C Solenoid Yalve 0 kPa
Current Gear Znd -
[ FR/E Solenoid Valve 800 mA Al
[ FR{B Solenoid ¥alve L0 KkPa
! !DSC Solenoid Yalve 100 %
SHMAT9566L

B2 Current Data

[ Standard Display 3 ][

Graph :][Items List:](ReaetMin_Max.][ Record ][ Run :][ VS5 ]

https:/7autolibrary.ir

Sensor Name Value | Unit
0il Pressure Switch-3[IfC) ON -
Shift Pattern Switch 3-4 shift -
[l }C Solenoid Yalve 16 %
IfC Solenoid YValve 644 mA
IIC Solenoid Yalve 220 kPa
Current Gear Ird -
CIFR/B Solenoid Valve 196 mA Al
O FR{B Solenoid Yalve 0 kPa
ﬂc Solenoid Yalve 100 2%
SHMAT9567L
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Automatic Transaxle System

& Current Data

[ Standard Display % ][ Full List Graph % ](Items List 5 ]r Reset Min.l"ﬂax.]r Record ][ Run ¢]|J VS5 1
Sensor Name Value | Unit

[ 0il Pressure Switch-3[IjC] ON -

[F Shift Pattern Switch 4-5 shift -

[F11{C Solenoid Yalve 100 25

[#11}C Solenoid Valve 418 mA

[#11}C Solenoid Vahve 7h0 kPa

[l Current Gear Ath -

[ FRfB Solenoid ¥alve 384 mA

[ FRfB Solenoid Yalve 200 kPa

O DIC Solenoid Yalve 24 %

SHMAT9568L
£ Current Data j
[ Standard Display % }[ Full List = ][ Graph % }rltems List & Wr Reset Min.Max.][ Record ][ Run % Jr W55 ]
Sensor Name Value | Unit
Qil Pressure Switch-3[IfC) ON -
Shift Pattern Switch Mo shift -
IJC Solenoid Valve 100 %
IfC Solenoid Yalve 48 mA
I}C Solenoid Yalve 620 kPa
Current Gear 5th -
CIFR/B Solenoid Valve 800 maA ]
O FRB Solenoid Valve 620 kPa
0%

! !Dsc Solenoid Yalve

Fig 1) "P" range

Fig 2) "R" range

Fig 3) "N" range

Fig 4) 1st gear in "D" range

Fig 5)

Fig 6) 3rd gear in "D" range
)
)

2nd gear in "D" range

Fig 7) 4th gear in "D" range
Fig 8) 5th gear in "D" range

SHMAT9569L

6. Does the "Shift Control Solenoid Valve" follow the
reference data ?

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.
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AT-120

Automatic Transaxle System

Terminal & Connector Inspection

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

Power Circuit Inspection

1. Connect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of 1/C
solenoid valve harness connector and chassis
ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?

V4= » "Go to Ground Circuit" Inspection Procedure

m » Check open or short in harness. Repair as

necessary and then, go to "Verifcation of Vehi-
cle Repair" procedure.
» If Power circuit is O.K, Substitute with a kno-
wn-good TCM and check for proper operation.
If the problem is corrected, replace TCM as ne-
cessary and go to "verification of vehicle repair
" procedure.

Ground Circuit Inspection

1. Disconnect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "OFF", ENGINE "OFF".

3. Measure continuity between ground terminal of I/C

control solenoid Valve harness connector and
chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?
» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.
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Automatic Transaxle System AT-121
Component Inspection 2. IGNITION "ON", ENGINE "OFF".
M Check shift solenoid Valve "l/C" 3. Select I/C Solenoid Valve in Actuation Test and

1. Connect Scantool. Perform Actuation Test.

Specification : Operation

E2  Actuation Test =]

Test ltems

I/C Solenoid Yalve |
Torque Convert Clutch Control Solenoid Valve
HEL RJC Solenoid Yalve

Pressure Control Solenoid Vahse[PL])

FR/B Solenoid Valve

DJ/C Solenoid Valve

LC/B Solenoid Valve

Shift Lock System

Slarter Relay

'P' Indicator Lamp

'R* Indicator Lamp

'N' Indicator Lamp
'D' Indicator Lamp
Rewverse Lamp Helay

Ciuration Conditions Hesult
il Stop Buttan IG, ON/EMNG.OFF

Start
Stop
SHMAT9570L

4. Does the solenoid valve operates when actuation test Verification of Vehicle Repair

? Refer to DTC P0743 : Torque Converter Clutch Circuit
» Thoroughly check connectors for looseness, Electrical.

poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good Shift Control
Solenoid Valve and check for proper operation.
If the problem is corrected, replace Shift Cont-
rol Solenoid Valve as necessary and go to "V-
erification of Vehicle Repair" procedure.
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Automatic Transaxle System

Normal / High)

P0758 Shift Control Solenoid Valve "B" - Short to battery (SOL2-Clutch B :

Component Location

DTC Description

Refer to DTC P0743 : Torque Converter Clutch Circuit Refer to DTC P0753 : Shift Solenoid "A" Electrical.

Electrical.

General Description

Refer to DTC P0753 : Shift Solenoid "A" Electrical.

DTC Detecting Condition

Item

Detecting Condition Possible Cause

DTC Strategy

Check voltage range(Open, Short)

Enable Conditions

10V < Actuator Supply Voltage < 16V » Open or short in circuit

Threshold Value

» Faulty pressure switch 1

Hardware IC check » Faulty Fr/B solenoid valve

Diagnostic Time

More than 0.2sec » Faulty TCM

Fail Safe

Locked as 4th gear

Diagnostic Circuit Diagram
Refer to DTC P0743 : Torque Converter Clutch Circuit

Electrical.
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Signal Waveform & Data

£ Current Data =)
[ Standard Display:][ Full List :][ Text :Jrltems Listt'][Reaei Min.Max.jr Record '": Run :Jr WSS
. . J . J .
10 = = FR/E SolenodValve 1a H . Max 1005
] n =
E E = E 100%
o, ., & ., = . 5 : g C i oz
1020 H 5 FR/E Sclenoid Valve u E Maw BUOmA
[} [ | L]
. . H E 800mA
0 = = 5 : "
n i n n H n n n T - n n n n n oI Min: A8,
2080 H s FR/B SolenoidValve m m Maw  FEOkP=
= 1st gear H n = 4th gear
| mistgear . S3rdgear B 2 £ B70kPa
u = 2nd gear e 5th gear
A e Wi OKPa
: w0l Piessure Switch-1[FR H haw OM
] = H H
H = = = E ON
L H [ [
S = U - N S —— LB | Min OFF
= = Shift Lever Swich - - Maw O
u u
= = : : i D
= : n n
. o= & . . . oE . & B . . IMnD
0 ~—E—ShftPatenSwich  E— A = 7 Mz Mo shil
= ] = =
- = H H E Mo shift
. = H H
H, H . . m . .a . . Min: 45 shift
H B Curent Gear = = Maw 13t
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H s S S E 5th
u o [ [
u ] H H E Mine 5
n n ] - , - , , in: Gth
g . |
SHMAT9571L
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AT-124 Automatic Transaxle System

& Current Data _
[ Standard Display ¢j[ Full List ¢][ Graph :]rltems List:]f ReaetMin.Max.][ Record ][ Run ;]f V53 ]
Sensor Name Yalue | Unit
[¥] FR{B Solenoid Valwve 100 %
[¥] FR{B Solenoid Yalve 800 mA
[¥] FR{B Solenoid Valve 760 kPa
Qil Pressure Switch-1[FR{B] ON -
O H&L RJC Solenoid Valve Te0 kPa ﬂ
O Pressure Control Solenoid-PL 5% %
O Pressure Control Solenoid-PL 540 mA
O Pressure Control Solenoid-PL 760 kPa
O D4C Solenoid Yalve n %
© Oscilloscope [_Sensor J(_theme ) 2chiach J(__ Aux )(_Review J{user seting) 10 ms ()
[ Reseat ][ Stop = [ Mame ] Cursor [ Wiewall ][ Trigger ][Slﬂgleshm][ ZeroSet ] El 2ms IEI
Ty ' ' ~che [ ' ' Cura 155 Av (7.8Y 0 CurbiO0BY [ 8
AF i il
=
3L i
2
5
‘ﬂ_.l._ -
=
=
|Eeei:d | 'EV a, | b
g2 -

SHMAT9572L
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Automatic Transaxle System

AT-125

Current Data

| Standard Dispiay 4 ][ FuilList

-

*}[ Graph :][Items List:][ResetMin.Max.][ Record ][ Fun :][ W3S ]

Sensor Name Yalue | Unit

FBR/B Solenoid Yalve 0 %

FR/B Solenoid Valve 48 mA

FRJB Solenoid Valve 0 kPa

0il Pressure Switch-1[FR}B] OFF -

CJHEL R{C Solenoid Yalve K60 kPa ﬂ
O Pressure Control Solenoid-PL 11 %

O Pressure Control Solenoid-PL 608 mA

[ Pressure Control Solenoid-PL he0 kPa

O DJC Solenoid Valve 100 %

2  Oscilloscope ([sensor J(_theme J((zensach )(_aux  J((review J(user seting) I () |

[ Reset ][ Start v][ Name ][ Cursor ]

WE) EEEE @ e 6

chiE Cure: 14.9%  Awh ; 13.7% Curk:01% [ =

o
(=) |
= |
a |
= |
) [
= ; ;
S| ! I
-5V = i hi

N ol |
SHMAT9573L

Fig 1) Fr/B Solenoid Valve Operation

Fig 2) Signal Waveform at IDLE

Monitor Scantool Data
1.

Fig 3) Signal Waveform at accelleration 2.
3.

Connect scantool to data link connector(DLC)

Engine "ON" .

Monitor the Fr/B SOLENOID" parameter on the
scantool.

Select "D RANGE" and Operate the vehicle.

Check "FR/B SOLENOID" parameter value changes
while driving.

Specification : Changeable correspondence with each
gear postion
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Automatic Transaxle System

B Current Data

Graph ¢](Iterr|sList:WRe&etMin_Ma){.]( Record W[ Stop :]r V33 ]

| Standard Display 3 || FullList

Sensor Name Yalue | Unit
Current Gear PIN -
Shift Pattern Switch Mo shift -
Oil Pressure Switch-1[FR/B] ON -
[FIFRJB Solenoid Yalve 100 *%
FRJB Solenoid Vahre 800 mi
FR{B Solenoid Vakse {60 kPa
[ D{C Solenoid Valve 0 % ]
O DJC Solenoid Valve 800 mi

DIC Solenoid Valve 0 kPa

SHMAT9574L

B Current Data

I wvss |

[ Standard Display 5 .][ Full List Graph % “||: ltems List & ]| Reset Min.Max.][ Record ][ Stop

Sensor Name Value Unit

Current Gear PIN/RL -

[l Shift Pattern Swilch Mo shift -

[ Gil Pressure Switch-1[FR{B] ON -

[ FR/B Solenoid Valve 100 2

[¥] FR{B Solenoid Yalve g0 ma

FFRIB Solenoid Yalve 960 kPa

CD/C Solenoid Valve 0 % -]
ODiC Solenoid Yalve BOD  ma

MD/C Solenoid Yalve 0 kPa

SHMAT9575L

B  Current Data

Graph :][Items List:“ ResetMin.Max.]r Record ][ Stop

https:/7autolibrary.ir

| Standarc Display 2 || Fuil List N

Sensor Name Value | Unit
Current Gear PN -
Shift Pattern Switch Mo shift -
Qil Pressure Switch-1[FR/B) ON -
[¥] FRfB Solenoid Yalve 100 %
FH/B Solenoid Yalve 800 mA
FR{B Solenoid Valve f60 kPa
] DIC Solenoid Valve 0 % N
O DC Solenoid Yahse 800 mA

DIC Solenoid Yabse 0 kPa

SHMAT9576L
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Automatic Transaxle System

AT-127

Current Data

https:/7autolibrary.ir

[ Standard Display :J[ Full List a ][ Graph = ]rltems List ¢1r Reset Min.Max.W Record 1[ Run = }r VS5 1
Sensor Name Yalue | Unit
[¥] Current Gear 1st -
Shift Pattern Switch 1-2 shift -
Qil Pressure Switch-1[FR{B] ON -
FR{B Solenoid Valve 100 %a
FR{B Solenoid Yalve 800 mA
FR{B Solenoid Yalve 750 kPa
[1D/C Solenoid Valve 10 % =
O D{C Solenoid ¥alve 664 mA
! !DEC Solenoid Yalve 130 kPa
SHMAT9577L
Current Data =
[ Standard Display = }[ Full List = ][ Graph :][Items List & W Reset Min.Max.“ Record ][ Run % ]( VS5 ]
Sensor Name Value | Unit
[l Current Gear 2nd -
Shift Pattern Switch Z2-3 shift -
[#1 Qil Pressure Switch-1[FR/B] ON -
[¥]FRB Solenoid Yalve 100 %
[ FA/B Solenoid Yalve 00 mA
[#¥]FR/B Solenoid Yalve 7h0 kPa
OD{C Solenoid Yalve 100 % ﬂ
OD{C Solenoid VYalve 48 mA
‘ !DSC Solenoid Yalve f50 kPa
SHMAT9578L
Current Data =
[ Standard Display J[ Full List 2 ][ Graph = Jfltems List = 1[ Reset Min.l"v‘lax.]r Record 1[ Run = ][ VS5 T
Sensor Name Value | Unit
[#l Current Gear Ird -
Shift Pattern Switch 3-1 shift -
[# Oil Pressure Switch-1[FR/B] OFF -
[FIFR/B Solenoid Yalve 0 %
[¥]FRYB Solenoid Valve 48 mA
[F1FR/B Solenoid VYalve 0 kPa
O DJC Solenoid Yalve 100 26 ﬂ
ODIC Solenoid ¥alve 48 mA
Wﬂﬂlﬂlﬂl\m 750 kPa
SHMAT9579L
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AT-128 Automatic Transaxle System

2 Current Data =)
[ Standard Display :][ Full List & ][ Graph =% ][Items List 2 1[ Reset Min.Max.][ Record 1[ Run = Jr VS5 1
Sensor Name ¥alue | Unit

[¥] Current Gear dth -

Shift Pattern Switch 45 shift -

Qil Pressure Switch-1[FR/B) ON -

FR/B Solenoid Yalve 21 %

[¥] FR/B Solenoid Yalve 417 mh

FR/B Solenoid Yalve 280 kPa

C1D/C Solencid Valve 18 % =
O DfC Solenoid Yalve 636 mA

I !DiC Solenoid Valve 240 kPa

SHMAT9580L
&2 Current Data j
[ Standard Display :][ Full List = ][ Graph 3 ]rltems List 3 ][ Reset Min.Max.V Record ][ Run 3 ][ VS5
Sensor Name Value | Unit
Current Gear 5th -
Shift Pattern Switch Mo shift -
Oil Pressure Switch-1[FR/B] ON -
[¥] FR{B Solenoid Yalve 100 %
FR/B Solenoid Yalve 00 mA
FR{B Solenoid Yalve L0 kPa
C1D{C Solenoid Valve 0 % =
O DJC Solenoid Yalve 00 mi
I !DSC Solenoid Yalve 0 kPa
SHMAT9581L
Fig 1) "P" range 6. Does the "Shift Control Solenoid Valve" follow the
Fig 2) "R" range reference data ?
Fig 3) "N" range » Fault is intermittent caused by poor contact

in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
. . cleared. Throughly check connectors for loose-
Fig 6) 3rd gear in "D" range ness, poor connection, bending, corrosion, co-
Fig 7) 4th gear in "D" range ntamination, deterioration or damage.Repair or
Fig 8) 5th gear in "D" range replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

Fig5

)
)
)

Fig 4) 1st gear in "D" range
) 2nd gear in "D" range
)
)
)
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Automatic Transaxle System

AT-129

Terminal & Connector Inspection

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

Power Circuit Inspection

1. Connect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of FR/B
solenoid valve harness connector and chassis
ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?
» Go to "Ground Circuit Inspection" procedure.

m » Check open or short in harness. Repair as

necessary and then, go to "Verifcation of Vehi-
cle Repair" procedure.
» If Power circuit is O.K, Substitute with a kno-
wn-good TCM and check for proper operation.
If the problem is corrected, replace TCM as ne-
cessary and go to "verification of vehicle repair
" procedure.

Ground Circuit Inspection

1. Disconnect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "OFF", ENGINE "OFF".

3. Measure resistance between ground terminal of FR/B

control solenoid Valve harness connector and
chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?
» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.

https:/7autolibrary.ir
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AT-130

Automatic Transaxle System

Component Inspection

B Check shift solenoid valve "FR/B"
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select FR/B Solenoid Valve in Actuation Test and
Perform Actuation Test.

Specification : Operation

E3 Aclualion Test

Test Items

I}C Solencid Yalve

Torque Conwvert Clutch Control Solenoid Valve
H&EL RIC Solenoid Valve

Pressure Control Solenoid Yalve[PL]

FHE/B Solenoid Yalve

DJC Solenoid Yalve
LC{B Solenoid Valve
Shift Lock System
Starter Relay

'P' Indicator Lamp
'R' Indicator Lamp
'N' Indicator Lamp
'D* Indicator Lamp
Reverse Lamp Helay

4. Does the solenoid valve operates when actuation test
?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good Shift Control
Solenoid Valve and check for proper operation.
If the problem is corrected, replace Shift Cont-
rol Solenoid Valve as necessary and go to "V-
erification of Vehicle Repair" procedure.

Diaration Conditions Result
Lntil Stop Button IG. ON/ENG.OFF
Start
Stop
SHMAT9582L

Verification of Vehicle Repair

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.
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Automatic Transaxle System AT-131

Normal / Low)

P0763 Shift Control Solenoid Valve "C" - Short to battery (SOL3 - Brake "C" :

Component Location

DTC Description

Refer to DTC P0743 : Torque Converter Clutch Circuit Refer to DTC P0753 : Shift Solenoid "A" Electrical.

Electrical.

General Description

Refer to DTC P0753 : Shift Solenoid "A" Electrical.

DTC Detecting Condition

Item

Detecting Condition Possible Cause

DTC Strategy

Check voltage range(Open, Short)

Enable Conditions

10V < Actuator Supply Voltage < 16V » Open or short in circuit

Threshold Value

* Faulty pressure switch 5

Hardware IC check » Faulty DC solenoid valve

Diagnostic Time

More than 0.2sec » Faulty TCM

Fail Safe

Locked as 4th gear

Diagnostic Circuit Diagram
Refer to DTC P0743 : Torque Converter Clutch Circuit

Electrical.

https:/7autolibrary.ir
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AT-132 Automatic Transaxle System

Signal Waveform & Data

£ Current Data =)
| Standard Display = | Fullist 2] Text 2](items List:T[Requin_Mang Record || Run 2][ vss |
& = | S o - . o , o
s D/CSdenodValve = : E Mad T00%
] u H
= u 5
= u H
C = s E 0%
: i = 8
M H -
H " " " " - i 0%
] : -
m = 0/ Solenoid Y alve : u [EET T
]
= M ard H
H a = 5ld gea
| 1istgear E 2nd gear . s E4th geari 5th gear B00mA
u ] -
n u ] n
B o o — = = 2 Ivin e
Z050a = D/C Solenod Valve H H i Max  750kPa
] a u u
[} ] ] ™
= H . H 2 OkP
I e o g ﬂ
= a u
4335 i i i H i i i i i g 4 i : - i i . | Min: OkPa
H w CHftPsterSmeh—————— ¢ A = ] Paw Mo shift
n u ] n
: : : £ : .
= L - O MNo shift
s = u u i
H = - - E . .
'm g n - . | Min: 45 shifl
u B Curent Gear u : E [EETRES
| u ] ™
a i, L} L ]
a = | | ™ E
H . H o Gth
- = H =
u u |
: " " " n .T v | Min: Gth

SHMAT9583L
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Automatic Transaxle System
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B Current Data

COHAL RIC Solenoid Valve

[~ | Oscilloscope[ Sensor ][ Theme ][Z‘CHMCH][ Aux }[ Review ][UserSemng]

[ Reset ][ Stop ¢}[ Mame }[ Cursor ][ Wiewal ][ Trigoer ][SIHQIESHDI;][ ZEFOSET] m

10 ms

2ms

_ StandardDisplay 4 ]| Fullist 2 2 |(ttems List || Reset MinMax.][ Record || Stop 2 ][ vss |
Sensor Name ¥alue | Unit

[ Oil Pressure Switch-5[D{C]) OFF -

[l Current Gear PIN -

Shift Pattern Switch Mo shift -

[¥] DfC Solenoid Valve 0 %

[F1DIC Solenoid Valve 800 mA

D{C Solenoid Valve 0 kPa

COHAL RJC Solenoid Valve 100 2% ﬂ
COHEL RIC Solenoid Yalve 48 mh

760 kPa

[»]

(=

il +z0v " ChB | Curel 156V Awy (78Y  Curbi 05V [ B
all : |
(=} |
2 1 -
= |
= :
(| :
5 1
= :

ik b

https:/7autolibrary.ir
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AT-134 Automatic Transaxle System

& Current Data =
[ Standard Display + ][ Full List = ][ Graph =+ J[Items List 1[ Reset Min.Max.][ Record 1[ Run t}r VSS 1
Sensor Name Value | Unit
0il Pressure Switch-5[DJC] ON -
Current Gear ath -
Shift Pattern Switch 4-h shift -
DJC Solenoid Yalve 60 %%
DJC Solenoid VYalve 388 mA
DJC Solenoid Valve 750 kPa
O H&L R{C Solenoid Yalve 100 25 ﬂ
[OHEL B{C Solenoid Yalve 18 mA
[CDHE&L RIC Solenoid Yalve 50 kPa
(] Oscilloscope [ Sensor ][ Theme ][ E’Ch;'dCh][ A ][ Review ][User Selilng] 10 m= @
G ) oo 3 o) o) EEOE @ = B
Wil +2o0v | ' " chB ' | Cure 148Y Awg C137Y Curb 01V [ B
!
=]
Eh -
=
=
| i
=
=
] -EY a b
‘| |

SHMAT9585L
Fig 1) D/C Solenoid Valve Operation Monitor Scantool Data
Fig 2) Signal Waveform at IDLE 1. Connect scantool to data link connector(DLC)
Fig 3) Signal Waveform at accelleration 2. Engine "ON".
3. Monitor the "D/C SOLENOID" parameter on the
scantool.

4. Select "D RANGE" and Operate the vehicle.

5. Check "D/C SOLENOID" parameter value changes
while driving.

Specification : Changeable correspondence with each
gear postion
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Automatic Transaxle System

AT-135

B Current Data

Graph ¢J[Items List:][Res.etMin.Max.}r Record '][ Stop :Jr VSS ]

[ StandardDisplay 4 )| Fullist & I

Sensor Name Yalue | Unit

D{C Solenoid Valve 0 %

DIC Solenoid Yahse 800 mA

DJC Solenoid Yahve 0 kPa

Shift Pattern Switch Mo shift -

Current Gear PN -

O FR/B Solenoid Yalve 760 kPa ]

OLCIB Solenoid OFF -

[ 0il Temperature-1[0il Fan] 59 'C
ﬁlﬁmﬂu&lﬂuﬂmﬂ&r_&uﬂﬂ B9 'C

SHMAT9586L

£  Current Data

[ Standard Display 5 ][ Full List :]f Graph 3 ][ Items List:][: Reset Min.f‘."lax.:l[ Record ][ Stop :][ V55 ]
Sensor Name Value Unit

DIC Solenoid Yalve 0 24

FIDIC Solenoid Valve B0D ma

DJC Solenoid Walve 0 kPa

[l Shift Pattern Switch No shift -

Current Gear PN -

O FR/B Solenoid Yalve 960 kPa :..J
OLCE Solenoid OFF -

O oil Temperature-1[0il Fan) 59 *C

M 0il Temperature-2 IConve rter Outlet] 6E 'C

SHMAT9587L

B2 Current Data

=]
=

Graph :][Items Li5t¢][ReaetMin.Max..“, Record .][ Stop :]F VS5 .]

https:/7autolibrary.ir

[ Standard Display 2 )| Fuilist 2]
Sensor Name Value | Unit
D/C Solenoid Yalve 0 %
D{C Solenoid Yalve 800 mA
D{C Solenoid Yalve 0 kPa
Shift Pattern Switch Mo shift -
Current Gear PN -
[ FR{B Suolenoid Yalve 760 kPa ﬂ
OLC/B Solenoid OFF -
O 0il Temperature-1[0il Fan) 60 'C
[] 0il Temperature-2[Converter Outlet] 68 'C
SHMAT9588L



AT-136
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Automatic Transaxle System

B Current Data

https:/7autolibrary.ir

[ Standard Display ¢][ Full List :][ Graph :][Items Lisi:“ Reset Min.Max.][ Record 1[ Run :][ V55 ]
Sensor Name Value | Unit
[ DJC Solenoid Valve 14 %
[FIDIC Solenoid Vahse 652 mA
FIDIC Solenoid Yalve 190 kPa
Shift Pattern Switch 1-2 shift -
[l Current Gear 1st -
OFR/B Solenoid Yalve 750 kPa ﬂ
OLC!B Solenoid OFF -
O0il Temperature-1[0il Fan] 61 'C
! !Gil Temperature-2[Converter Qutlef] 67 'C
SHMAT9589L
& Current Data E
[ Standard Display % ][ Full List = J[ Graph % Jrltems List 3 1[ Reset Min.l"u"lax..]r Record 1[ Run 3% Jr WSS 1
Sensor Name Value | Unit
D{C Solenoid Valve 100 %
DJC Solenvid Yalve 48 mA
DIC Solenoid Valve 7h0 kPa
Shift Pattern Switch Z2-3 shift -
Current Gear ?nd -
O FR{B Solenoid Yalve fhd kPa ﬂ
OLCB Solenoid OFF -
[ 0il Temperature-1[0il Fan) 62 'C
[ 0il Temperature-2[Converter Outlet] 67 'C
SHMAT9590L
& Current Data j
[ Standard Display % ][ Full List 2 ][ Graph :]rltems Liatﬁr Reset Min.Max.]r Record 1[ Run :Jr VS5 1
Sensor Name Yalue | Unit
[ DJ{C Solenoid Yalve 100 %
I DJ/C Solenoid Valve 48 ma
FID/C Solenoid Valve 50 kPa
Shift Pattern Switch 3-4 shift -
[l Current Gear 3rd -
CIFR/B Solenoid Valve 0 kPa -]
OLc/B Solenoid OFF -
[ 0il Temperature-1[0il Fan] 62 'C
! !Oil Temperature-2[Converter Outlet] 67 'C
SHMAT9591L
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Automatic Transaxle System

AT-137

Fig 1) "P" range
Fig 2) "R" range
Fig 3) "N" range
Fig 4) 1st gear in "D" range
Fig 5)
Fig 6) 3rd gear in "D" range
Fig 7) 4th gear in "D" range
Fig 8) 5th gear in "D" range

2nd gear in "D" range

reference data ?

https:/7autolibrary.ir

B Current Data =
[ Standard Display :][ Full List * ][ Graph =2 ]rllems List tr Reset Min.Max.]r Record 1[ Run :]r V53 1

Sensor Name Value | Unit

[¥] D{C Solenoid Yalve 24 %

[¥] D{C Solenoid Yalve 616 mA

[¥*] DJC Solenoid Yalve 320 kPa

Shift Pattern Switch 4-h chift -

Current Gear ath -

O FRfB Solenoid Valve 210 kPa ﬂ
O LC/B Solenoid OFF -

[ 0il Temperature-1[0il Fan] 62 'C

[10il Temperature-2[Converter Qutlet] 67 'C

SHMAT9592L
& Current Data =)

[ Standard Display % J[ Full List % ][ Graph % ](Items List 3 V Reset Min.Max.]( Record ][ Run % J[ V38 ]

Sensor Name ¥alue | Unit

DJC Solenoid Yalve 0D %

[¥]l DJC Solenoid Yalve 800 mA

D{C Solenoid Yalve 0 kPa

Shift Pattern Switch Mo shift -

[¥l Current Gear Gth -

O FR/B Solenoid Yalve 590 kPa ﬂ

OLC/B Solenoid OFF -

O 0il Temperature-1[0il Fan] 63 'C

1 0il Temperature-2[Converter Outlet] 6B _'C

SHMAT9593L

6. Does the "Shift Control Solenoid Valve" follow the

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.
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AT-138

Automatic Transaxle System

Terminal & Connector Inspection

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

Power Circuit Inspection

1. Connect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of DC
solenoid valve harness connector and chassis
ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?
» Go to "Ground Circuit Inspection" procedure.

m » Check open or short in harness. Repair as

necessary and then, go to "Verifcation of Vehi-
cle Repair" procedure.
» If Power circuit is O.K, Substitute with a kno-
wn-good TCM and check for proper operation.
If the problem is corrected, replace TCM as ne-
cessary and go to "verification of vehicle repair
" procedure.

Ground Circuit Inspection

1. Disconnect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "OFF", ENGINE "OFF".

3. Measure resistance between ground terminal of DC

control solenoid Valve harness connector and
chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?
» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.

https:/7autolibrary.ir



https:/7autolibrary.ir

Automatic Transaxle System

AT-139

Component Inspection

B Check shift solenoid valve "DC"
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select DC Solenoid Valve in Actuation Test and
Perform Actuation Test.

Specification : Operation

E3 Actuation Test

Test ltems

IIC Solenoid YValve

Torque Convert Clutch Control Solenoid Valve
H&L RJC Solenoid Yalve

Pressure Control Solenoid Yalve[PL]

FR{B Solenoid Yalve

DJC Solenoid Valve

LCIB Solenoid YVahee
Shift Lock System
Starter Relay

'P* Indicator Lamp
'R' Indicator Lamp
'N' Indicator Lamp
'D' Indicator Lamp
Reverse Lamp Relay

4. Does the solenoid valve operates when actuation test
?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good Shift Control
Solenoid Valve and check for proper operation.
If the problem is corrected, replace Shift Cont-
rol Solenoid Valve as necessary and go to "V-
erification of Vehicle Repair" procedure.

Cluration Condtions Result
Until Stop Button G, OM/EMG, OFF
Start
Slop
SHMAT9594L

Verification of Vehicle Repair

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

https:/7autolibrary.ir
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AT-140 Automatic Transaxle System

P0768 Shift Control Solenoid Valve "D" - Short to battery (SOL4- Brake "D",
Clutch "E" - Normal / High)

Component Location DTC Description
Refer to DTC P0743 : Torque Converter Clutch Circuit Refer to DTC P0753 : Shift Solenoid "A" Electrical.
Electrical.

General Description
Refer to DTC P0753 : Shift Solenoid "A" Electrical.

DTC Detecting Condition

Item Detecting Condition Possible Cause

DTC Strategy » Check voltage range(Open, Short)

Enable Conditions |+ 10V < Actuator Supply Voltage < 16V * Open or short in circuit
» Faulty pressure switch 6
Threshold Value Hardware IC check . Faulty H&L R/C solenoid valve
Diagnostic Time * More than 0.2sec » Faulty TCM

Fail Safe * Locked as 4th gear

https:/7autolibrary.ir
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Automatic Transaxle System

Diagnostic Circuit Diagram

AT-141

[

I L H

. ATF 2 Signal

. B3-ON/OFF Solenoid Valv
. H&LR/C Solenoid Valve

. D/C Solenoid Valve

. Solenoid Valve Supply
FR/B Solenoid Valve

. I/C Solenoid Valve

. PL Solenoid Valve

. LU Solenoid Valve

0. Solenoid Valve Supply

<PCM/TCM >

e

AJa3) k| | & [ % & [s7]aciBs] & | % | &% & | & | & ] %] *

3 3 3 3 0 (I (I 5

1 £ FE
DEEa
4

Bol * | *Ja7asfas]aa]as % [ * [ofso]ae] * [ * [ * [ * | *[*

* |+ 28]

HOOEREZEEREEEHEERERRE

*]8] 7

2
]

8. B3-ON/OFF Solenoid Valve

29.
43.
44.
45.
46.
47.
50.
73.

Solenoid Valve Supply
I/C Solenoid Valve

LU Solenoid Valve
H&LR/C Solenoid Valve
FR/B Solenoid Valve
PL Solenoid Valve

D/C Solenoid Valve
Solenoid Valve Supply

¥

EEEE

i@

1@

e

ATM Control Unit

PCM/TCM

. }Memory Power

ON/START Input

I/C Solenoid

FR/B Solenoid

ON/OFF Solenocid

H&LR/C Solenoid

H&LR/C Solenoid
Solenoid
Supply

LU Solenoid

PL Solenoid
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AT-142 Automatic Transaxle System

Signal Waveform & Data

Current Data =)
[ Standard Display + ][ Full List S }[ Text = ][.Items List ¢.][.Reset Min.l'l.-"lax.]r Record .][ Run % ][- V5SS ']
H H T reseure Srtch SFEL R7C) - Mae OM
u u = W ]
n = : u n
H E_{ u H - OFF
n B u ] n
n = u 1
i = - . M - tin: OFF
1005 - [=R/C Scleroid Vahls 5 Maw  T00%
n s u ] n
u u = u u
H . u H H 0%
u ] u u u
u u u n
o= he T - T S T T S S (L
10208 4 Hilah /T Solenoid Yal 5t/ gear bax  B00ma
= =2nd gears ' 3rd gear & 4th gear ri g
m 1stgear C " H
0 = H u ] 800mA
u u u n
H H u H H
0= I, - Min:  48me,
I - L] - 1 =
2D5EI= : H&L:FHE SDIennldUaI\E n Maw  TEOkPa
n n = u =
5 s -— = - OkPa
u u u n
] : u n
4995 D e - Min:  OkPa
H W CaltemSRlch & ] H Mar Mo shit
n ™1 ] [] ]
™ u = u n
H = u H = Mo shift
™ - u u n
n n = u u
H i - H - Mir: 4-5 shift
H H Curment Gear H H bax 15t
] ] u ] n
u ] u u u
H H H a . 1st
u u u u u
n = u u n
L L " L = tir Sth
ﬁ -
SHMAT9595L
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Automatic Transaxle System

E  Current Data

[ StandardDisplay 3 J[  Fuilist 2] Graph

¢j[ltemsLi5t¢~"JRe&e-tMin.Max.1|J Record ][ Stop ¢][ VS5 ]

o M, o

sensor Name Value | Unit

4 Shift Pattern Switch No shift -

Qil Pressure Switch-6[H&L R{C] ON -

FIHAL R/C Solenoid Yalve 100 2a

FF1H&L R/C Solenoid Valve 48 mA

FIH&L R/C Solenoid YValve f60 kPa

[l Current Gear PN -

O Torque Converter Clutch Control Solenoid -299 kPa ﬂ
O Pressure Control Solenoid-PL hb 2%

O Pressure Control Solenoid-PL 540 mA

= Oscilloscope[ Sensor ][ Themea ][2Chﬁ'ﬂCh][ Aux ][ Review ][User Seltlrrg]

10 ms

()

[ Reset ][ Stop ¢[ Marme ][ Cursor ][ WiewaAll ][ Trigger ][SmgleShot][ EEroSef] IEI

[»]

2ms

+20 " ChB | " Cura 15.0% Aug 13.5Y Curk 150V [ E

o : '
= '
2L : J
& ;
= :
2 |- ! .
= :
= i
-5 a ] b

SHMAT9596L
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AT-144

https:/7autolibrary.ir
Automatic Transaxle System

B Current Data

‘][ Graph :}[Items List:][ResetMin.Max.][ Record ][ Run :J[ W55

| Stancard Display = | FuiList 4 I I
Sensor Name Value | Unit
[l Shift Pattern Switch 2-3 shift -
[ 0il Pressure Switch-6[HAL RJC) OFF -
[FIH&L R{C Solenoid Yalve 10 %
[[1H&L R{C Solenoid Yalve 664 mA
[FIHE&L RJC Solenoid Yalve 130 kPa
[#] Current Gear Znd -
OTorque Converter Clutch Control Solenoid -299 kPa B
OPressure Control Solenoid-PL M %
M Preccurs Fantenl Salannid-Pl EAA mhA

(v} Oscilloscope[ Sensor ][ Theme ][?Chfdch][ Aux

][ Rewview ][Uaer Seltlr'-g]

( reset )( sten 3

, S cursor [ ‘-:I'iewAII ][

=) HEEE

10 ms @
2ms IE

Cura: 15.4%  Awvg 8.4V

Fig 1) H&L R/C Solenoid Valve Operation
Fig 2) Signal Waveform at IDLE

Fig 3) Signal Waveform at accelleration 2.
3.

1.

Monitor Scantool Data

| e ChB ! Curbe 167Y [~ B
ol : 1
=] 1

=l : Z
& :

= i

2t i .
g :

3 ;

L] -5 a : b

[ | L[]

SHMAT9597L

Connect scantool to data link connector(DLC)

Engine "ON" .

Monitor the "H& LR/C SOLENOID" parameter on the

scantool.

Select "D RANGE" and Operate the vehicle.

Check

changes while driving.

"H& LR/C SOLENOID" parameter value

Specification : Changeable correspondence with each
gear postion
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Automatic Transaxle System
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AT-145

Current Data =
[ Standard Display + ][ Full List = ][ Graph % ]rltems List = .]r Reset Min.Max.'][ Record .][ Stop = ][ V5SS .]
Sensor Name Value | Unit
Oil Pressure Switch-6[HEL RJC) ON -
[*1HEL RJC Solenoid ¥alve 100 %
[F1HEL RJC Solenoid ¥alve 48 ma
H&L RJC Solenoid Yalve 60 kPa
Shift Pattern Switch No shift -
Current Gear PN -
[ 0il Temperature-1[0il Fan] 64 'C -]
[ 0il Temperature-2[Converter Outlet] 69 'C
| !Gear Hatio 0.00 -
SHMAT9598L
Current Data E
[ Standard Display 4 :][ Full List = ]r Graph % \I[ Items List:][ Reset Min.l"."lax.‘][ Record ][ Stop :][ WSS ]
sensor Name Value Unit
0il Pressure Switch-6[H&L RfC) 0N -
HEL RYC Solenoid Yahwe 100 2%
HEL RYC Solenoid Yabee 48 mh
[l HEL RJC Solenoid Yalve 960 kPa
Shift Pattern Switch Mo shift -
Current Gear PIN/R. -
[ 0il Temperature-1[0il Fan] B4 'C -]
O il Temperature-2[Converter Dutlet) 69 'C
M Gear Ratio 2.61 -

SHMAT9599L
& Current Data B
[ Standard Display & ][ Full List = ][ Graph % ][.Iterns List 3 '][ Reset I'v'lin_l‘u"la):.][. Record '][ Stop = ]r W33 ']
Sensor Name Value | Unit
Qil Pressure Switch-6[HEL RJC] ON -
[*1HEL PYC Solenoid Yalve 100 %
[V]HEL RYC Solenoid ¥alve 43 mA
[ HAL R/C Solenoid Yalve 760 kPa
Shift Pattern Switch Mo shift -
4 Current Gear PN -
[ Qil Temperature-1[Qil Fan] 64 'C Al
O 0il Temperature-?2[Converter Outlet] 63 'C
0.oo -

! !Gear Hatio

https:/7autolibrary.ir
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Automatic Transaxle System

B Current Data

[ Standard Display 5 ][ Full List : ][ Graph 3 ]rltems List 3 ]r Reset Min_Max.]r Record ][ Run ¢][ W3S W

Sensor Name Yalue Unit

Qil Pressure Switch-6[H&L FYC) OFF -

HE&L RJC Solenoid Yalve 0 %

HEL BJC Solenoid Yalve 800 mA

HEL R/C Solenoid Yalve 0 kPa

Shift Pattern Switch 1-2 shift -

[#] Current Gear 1st -

[ 0il Temperature-1[0il Fan] G4 'C ]
[ 0il Temperature-2[Converter Outlet] 69 'C

! !Gear Hatio 3.83 -

SHMAT9601L
B2 Current Data =

[ Standard Display & ][ Full List ¢:][ Graph % ][Items List & W Reset Min_Max.]r Record ][ Run % ][ V33 1

Sensor Name Value | Unit

Qil Pressure Switch-6[H&L RJC) OFF -

[*1HEL BJC Solenoid Yalve 10 *

[*] HEL RJC Solenoid Yalve 664 mA

FFIH&L R/C Solenoid Yalve 130 kPa

Shift Pattern Switch 2-3 shift -

Current Gear Znd -

O 0il Temperature-1[0il Fan) G5 'C ﬂ

[ 0il Temperature-2[Converter QOutlet] 69 'C

I !Gear Ratia 2.37 -

SHMAT9602L

B2 Current Data

https:/7autolibrary.ir

[ Standard Display ¢][ Full List :}[ Graph :]rltems Lisi:W Reset Min.Max.][ Record 1[ Run :]r V55 ]
Sensor Name Yalue | Unit
[ 0il Prescure Switch-6[HEL RJC) ON -
[FIHEL ByC Solenoid Valve 100 %%
[\]H&L ByC Solenoid Valve 48 mA
[FIHEL BfC Solenoid Valve 50 kPa
Shift Pattern Switch 3-4 shift -
[ Current Gear Id -
O 0il Temperature-1[0il Fan] 65 'C -
O 0il Temperature-2[Converter Outlef] 0 'C
! !Gf:ar Ratio 1.52 -
SHMAT9603L
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Automatic Transaxle System

AT-147

& Current Data =
[ Standard Display :][ Full List - ][ Graph = ][Items List :1[ Reset Min.Max.W Record 1[ Run = ][ VS5 ]

Sensor Name Yalue | Unit

[#] Oil Pressure Switch-6[HEL RfC) ON -

HA&L R{C Solenoid Yalve 100 %5

H&L B/C Solenoid Yalve 48 mA

H&L R/C Solenoid Valve 750 kPa

Shift Pattern Switch 4-5 shift -

Current Gear 4th -

[ 0il Temperature-1[0il Fan] 66 'C Al

O 0il Temperature-2[Converter Outlet] in '‘c

[ Gear Ratio 1.00 -

SHMAT9604L

B Current Data

Graph :]rliemsList#]rReaetMin.Max‘]r Record ][ Run

Fig 1) "P" range
Fig 2) "R" range
Fig 3) "N" range
Fig 4) 1st gear in "D" range
Fig 5)
Fig 6) 3rd gear in "D" range
Fig 7) 4th gear in "D" range
Fig 8) 5th gear in "D" range

2nd gear in "D" range

reference data ?

https:/7autolibrary.ir

[ StandardDisplay# ][ FurLst 2 [ -

Sensor Name Value | Unit

Qil Pressure Switch-6[H&L R}/C) ON -

H&L RC Solenoid Yalve 100 %

H&L RC Solenoid Yalve 418 mA

H&L RC Solenoid Yalve 610 kPa

Shift Pattern Switch Mo shift -

[¥]l Current Gear bth -

O 0il Temperature-1{0il Fan] 66 'C -]
O 0il Temperature-2[Converler Outlet] 1 'C

[ Gear Ratio 0.83 -

SHMAT9605L

6. Does the "Shift Control Solenoid Valve" follow the

» Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.
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AT-148

Automatic Transaxle System

Terminal & Connector Inspection

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

Power Circuit Inspection

1. Connect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of H& LR/C
solenoid valve harness connector and chassis
ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?
» Go to "Ground Circuit Inspection" procedure.

m » Check open or short in harness. Repair as

necessary and then, go to "Verifcation of Vehi-
cle Repair" procedure.
» If Power circuit is O.K, Substitute with a kno-
wn-good TCM and check for proper operation.
If the problem is corrected, replace TCM as ne-
cessary and go to "verification of vehicle repair
" procedure.

Ground Circuit Inspection

1. Disconnect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "OFF", ENGINE "OFF".

3. Measure continuity between ground terminal of H&

LR/C control solenoid Valve harness connector and
chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?
» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.

https:/7autolibrary.ir
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Automatic Transaxle System

AT-149

Component Inspection

B Check shift solenoid valve "H&LR/C"
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select H&LR/C Solenoid Valve in Actuation Test and
Perform Actuation Test.

Specification : Operation

Actuation Test

Test tems
IfC Solennid Valve
Torque Convert Clutch Contrel Solenoid Yalve

H&L RIC Solenoid Valve

Pressure Control Solenoid ¥alve[PL]
FR/B Solenoid Yalve
D{C Solenoid Valve
LC/E Solenoid Valve
Shift Lock System
Starter Relay

'P* Indicator Lamp
'R' Indicator Lamp
'N' Indicator Lamp
'D* Indicator Lamp
Rewverse Lamp Relay

4. Does the solenoid valve operates when actuation test
?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good Shift Control
Solenoid Valve and check for proper operation.
If the problem is corrected, replace Shift Cont-
rol Solenoid Valve as necessary and go to "V-
erification of Vehicle Repair" procedure.

Duration Conditiong Reasgult
dntil Stop Button G, OR/EMNG. OFF
Start
Stop
SHMAT9606L

Verification of Vehicle Repair

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.
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AT-150

Automatic Transaxle System

Normal / Close)

P0773 Shift Control Solenoid Valve "E" - Short to battery (SOL 7 - ON/OFF :

Component Location

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

General Description

Refer to DTC P0753 : Shift Solenoid "A" Electrical.

DTC Detecting Condition

DTC Description

The PCM/TCM checks the Shift Control Solenoin Valve E
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 votage detected when
high voltage is expected)

Item Detecting Condition

Possible Cause

DTC Strategy » Check voltage range(Open, Short)

Enable Conditions * 10V < Actuator Supply Voltage < 16V

Threshold Value » Hardware IC check

* Open or short in circuit
* Faulty pressure switch 2

Diagnostic Time * More than 0.2sec

» Faulty LC/B solenoid valve

Fail Safe usual
» ON fail : Lock as 4th gear

* OFF fail : Only LC/B OFF, The others are controlled as

+ Faulty TCM

Diagnostic Circuit Diagram

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

https:/7autolibrary.ir



https:/7autolibrary.ir

Automatic Transaxle System AT-151

Signal Waveform & Data

& Current Data B
[ Standard Display ¢J[ Full List .i][ Text = ]thems List ¢}[ ResetMin.Max.I Record ][ Run = ][ WSS ]
|
. S (gver Swich = " 3 Ma D
n ] = ]
n ] a ] i
s 5 H 5 D
s ] - ] i
: : : :
- . =, ., = . & . E .. | Min D
N Ofl Premsure Svatch-GLL/E] & ! Maw OFF
s ] - ]
: : I : } st god
. . =3rd gear & Sth gear OFF
n ] a ] E
s H . 5 4th gear
. m__lstgear . andgear = H i . | Min: OFF
H LC/B Salenaid H H ! Mas: OFF
— " w "
s ] H ]
. ] u ] !
. x g x OFF
u L : u E
= = H = _
, m , m, g n g ;| g g : o | Min: OFF
a | » |
- SHiTFeterrSmitchm % ] Waw: Na shift
n ] : ]
n ] a ] !
E E H E No shift
] ] = ] i
= H s H E Vi ‘
. . m, a - n n v | Mir: 4-5 shift
H Curert Gear H H i IETRES
= u 1 u
; |t S ;
u n n
= = H = 5th
- : g : :
a
s ] - ]
s g U, L] H * . . | Min: Gth
4 ! ! L4

SHMAT9607L
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AT-152 Automatic Transaxle System

Current Data ;
i N ” X i e 7 i o a8 "
iStandard Dlsplay¢]L Full List ¢][ Graph :][Items List |kReset Min.Max. || Hecord ][ Run :_J| VSS
sensor Name Yalue | Unit
[ Current Gear 1st -
[#] Shift Pattern Switch Mo shift -
[ALCIB Solenoid OFF -
[1 0il Pressure Switch-2[LC{B] OFF -
[¥1 Shift Lever Switch D -
CIFR/B Solenoid Valve 800 mA =]
[J FR{B Solenoid ¥alve 660 kPa "':]
Ij“__ |+
[ OSCi"DSCOpe[ Sensor ][ Theme ][?Ch.-"d-(}h][ Aux ][ Review ][UserSelrrg] 10 ms @
{ Reset ][ Start ¢][ Mame ][ Cursor ][ Viewadl ][ Save ]@B@@ E 2msg m
il +2ov ' ' " Cha 1 ' Cura 142V Avg 141V Curb 144Y [ [=]
WWWWWWM : oS g e -
g i : ]
=
=
s L |
e
=
)] -5v 5 b
Rl 1
SHMAT9608L
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Automatic Transaxle System AT-153

& Current Data

( Standard Display 2 ) Fullist ][

Graph :Jrltems List:ﬁlﬂ Reset MEn.Max.][ Record H[: Run ::]F V35 ‘rl

Sensor Name Yalue Unit

[¥] Current Gear Znd -

[¥] Shift Pattern Switch Mo shift -

[¥]LC/B Solenoid ON -

[ 0il Pressure Switch-2[LCIB] ON -

[ Shift Lewver Switch D -

[ FR/B Solenoid Yalve 800 maA ﬂ
O FR/B Solenoid ¥alve 1160 kPa j
] L]
& Oscilloscope (_Sensor J(_Theme )({2cn/acn J(_ Aux ) Review ){user seting) 10 ms (m)

uopeInfijuosg

[ Reset ][ Start ¢}[ Name ][ Cursor ][ ViewAll ][ Save ] @@@@ E 2ms m

Cura: 15.2Y Avp - 44V Curb:03V [

—

e

Fig 1) LC/B solenoid operation
Fig 2) Signal Waveform at IDLE
Fig 3) Signal Waveform at accelleration

SHMAT9609L

Monitor Scantool Data

1. Connect scantool to data link connector(DLC)

2. Engine "ON".

3. Monitor the "LC/B SOLENOID" parameter on the
scantool.

4. Select "D RANGE" and Operate the vehicle.

5. Check "LC/B SOLENOID" parameter value changes
while driving.

Specification : Changeable correspondence with each

gear postion
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Automatic Transaxle System

£ Current Data B
[ Standard Display = ][ Full List = J[ Graph :]rltems List « '“) Reset Min.Max.]r Record -][ Stop & ]( VS8 -]

Sensor Name Yalue | Unit

Shift Lever Switch P -

Qil Pressure Switch-2[LC{B]) OFF -

LC{B Solenoid OFF -

Shift Pattern Switch Mo shift -

Current Gear PN -

O FRB Solenaid Yalve 800 mA ﬂ

O FRfB Solenaid Valve f60 kPa

O D{C Solenoid Yalve 0 %

! !DjC Solenoid Yalve 800 mA

SHMAT9610L

£ Current Data

https:/7autolibrary.ir

|- Standard Display = .‘II: Full List = jr Graph = .‘I[ ltems List = j| Reset I‘-.-iin.l"."lax.hj[ Record j[ Stop & ][ V5SS ]
Sensor Name Yalue Unit
[¥] Shitt Lewver Switch B -
[ 0il Pressure Switch-2[LC{B] OFF -
FILC/B Solencid OFF -
[ Shift Pattern Switch Mo shift -
Current Gear PIN/IRL -
O FR/B Solenoid Yalve B00 ma :.J
O FRAYB Solenoid Valwve 960 kPa
ODC Solenoid Valve n %
MDIC Solenoid Valve 200 mA
SHMAT9611L
& Current Data B
[ Standard Display % ][ Full List a ][ Graph ¢}fltems List = -][ Reset Min.Max.W Record '": Stop = ]f V38 ']
Sensor Name Value | Unit
Shift Lever Switch N -
Qil Pressure Switch-2[LC/B] OFF -
LCIB Solenoid OFF -
Shift Pattern Switch Mo shift -
Current Gear PN -
O FR/B Solenoid Yalve 400 mA -
O FR/B Solenoid Yalve 760 kPa
O D/C Solenoid Yalve 0D %
I !DSC Solenoid Yalve 800 mh
SHMAT9612L
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Automatic Transaxle System

&2 Current Data =l
[ Standard Display % ][ Full List * ][ Graph 2% ][Items List = ]r Reset Min,Max,]r Record ][ Run = ]r W55 ]

Sensor Mame Value | Unit

Shift Lever Switch D -

0il Pressure Switch-2[LC/B] OFF -

[“]LC{B Solenoid OFF -

Shift Pattern Switch 1-2 shift -

[¥] Current Gear 1st -

O FR{B Solenaoid Yahse 800 mA ﬂ
O FR{B Solenoid Yalve 50 kPa

O DC Solenoid Yalve 16 %

D{C Solenoid Yalve 644 mA
SHMAT9613L
Current Data ?

[ Standard Display & ][ Full List * ][ Graph ¥ ][Items List = V Reset Min.Max.]r Record 1[ Run = ]r W3S ]

Sensor Name Value | Unit

Shift Lewver Switch D -

0il Pressure Switch-2[LCIB] OFF -

[¥]LC/B Solenoid OFF -

Shift Pattern Switch 2-3 shift -

[¥] Current Gear 2nd -

O FR{B Solenoid Yalve 800 mA |

[JFR/B Solenoid Valve a0 kPa

O DJC Solenoid Yalve 100 %%
ﬁc Solenoid Valve 18 mA

SHMAT9614L

£ Current Data

https:/7autolibrary.ir

[ Standard Display :][ Full List :][ Graph 3 ][Items List :W ResetMin.Max.V Record ][ Run 3 ][ WSS ]
Sensor Name Value | Unit
Shift Lever Switch D -
0il Pressure Switch-2[LCIB] OFF -
[ LC/B Solenoid OFF -
Shift Pattern Switch 3-4 shift -
[¥] Current Gear 3rd -
CFR/B Solenoid Yalve 48 mA Al
O FR{B Solenoid Valve 0 kPa
O D/C Solenoid Yalve 100 %4
ﬂﬂ_ﬁ.ﬂk_ﬂﬂid Valve 48 ma
SHMAT9615L
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Automatic Transaxle System

& Current Data E
[ Standard Display ¢][ Full List :}[ Graph :][Items Lisi:][ Heset Min.Max.][ Record ][ Run :][ V35S ]
Sensor Name Value | Unit
Shift Lever Switch D -
[ 0il Pressure Switch-2[LC{B| OFF -
[ LCIB Solenoid OFF -
Shift Pattern Switch 4-5 shift -
[l Current Gear qth -
O FR/B Solenoid Yalve 416 mA ﬂ
O FR/B Solenoid Yalve 290 kPa
ODJC Solenoid Vahse 18 %
! !DiC Solenoid Yalve 636 mh
SHMAT9616L
& Current Data =l
Standard Display % ][ Full List - ][ Graph =% ]rltems List = 1[ Reset Min.Max.]r Record 1[ Run = ][ V33 |
Sensor Name Yalue Unit
Shift Lever Switch D -
0il Pressure Switch-Z|LCJB] OFF -
[¥]1LC{B Solenoid OFF -
Shift Pattern Switch Mo chift -
[#] Current Gear hth -
O FRYB Solenoid Yalve 600 mA ﬂ
O FR{B Solenoid Yalve K90 KkPa
O DJ/C Solenoid Yalve 0D %
O DJ/C Solenoid Yalve 800 mA
SHMAT9617L
Fig 1) "P" range 6. Does the "Shift Control Solenoid Valve" follow the
Fig 2) "R" range reference data ?
Fig 3) "N" range » Fault is intermittent caused by poor contact

in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

Fig 5) 2nd gear in "D" range
Fig 6) 3rd gear in "D" range
Fig 7) 4th gear in "D" range

)
)
)
Fig 4) 1st gear in "D" range
)
)
)
Fig 8) 5th gear in "D" range

https:/7autolibrary.ir



https:/7autolibrary.ir

Automatic Transaxle System

AT-157

Terminal & Connector Inspection

Refer to DTC P0743 : Torque Converter Clutch Circuit
Electrical.

Power Circuit Inspection

1. Connect "ATM Control Unit(CLG01-B)" connector.

2. IGNITION "ON", ENGINE "OFF"

3. Measure voltage between power terminal of LC/B
solenoid valve harness connector and chassis
ground.

Specification : Approx. Battery Voltage

4. |s the measured voltage within specifications ?
» Go to "Ground Circuit Inspection" procedure.

m » Check open or short in harness. Repair as

necessary and then, go to "Verifcation of Vehi-
cle Repair" procedure.
» If Power circuit is O.K, Substitute with a kno-
wn-good TCM and check for proper operation.
If the problem is corrected, replace TCM as ne-
cessary and go to "verification of vehicle repair
" procedure.

Ground Circuit Inspection

1. Disconnect "ATM Control Unit(CLG01-B)" connector.
2. IGNITION "OFF", ENGINE "OFF".

3. Measure continuity between ground terminal of LC/B

control solenoid Valve harness connector and
chassis ground.

Specification : Continuity

4. |s the measured resistance within specificatins ?
» Go to "Component Inspection" procedure.

m » Check open in harness. Repair as necessar-
y and then, go to " Verification of Vehicle Repa-
ri" procedure.
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Automatic Transaxle System

Component Inspection

B Check shift solenoid valve "H&LR/C"
1. Connect Scantool.

2. IGNITION "ON", ENGINE "OFF".

3. Select LC/B Solenoid Valve in Actuation Test and
Perform Actuation Test.

Specification : Operation

£ Actuation Test

Test kems

IfC Solenoid Y¥alve

Torque Conwvert Clutch Control Solenoid Yalve
HEL RJC Solenoid Yalve

Pressure Control Solenoid Valve|PL)

FR/B Solenoid Yalve

DIC Solenoid Yalve

LC/B Solennid Valwve

Shift Lock System
Starter Helay

'P* Indicator Lamp
'R' Indicator Lamp
'N' Indicator Lamp
'D! Indicator Lamp
Hewverse Lamp Relay

4. Does the solenoid valve operates when actuation test
?

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage. Repair or repl-
ace as necessary and then go to "Verification
of Vehicle Repair" procedure.

m P Substitute with a known-good Shift Control
Solenoid Valve and check for proper operation.
If the problem is corrected, replace Shift Cont-
rol Solenoid Valve as necessary and go to "V-
erification of Vehicle Repair" procedure.

Duration Conditiong Result
dntil Stop Button G, OMNAEMG, OFF
Start
Stop
SHMAT9618L

Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m » System performing to specification at this ti-
me.
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Automatic Transaxle System

AT-159

P0819 Up and Down Shift Switch to Transmission Range Correlation

Component Location

N

General Description

When the shift lever is in the D (Drive) position the output
signal of Tansaxle Range Switch is 12V and in all other
positions the voltage is 0V. The TCM judges the shift
lever position by reading all signals, for the
TRANSMISSION Range Switch, simultaneously.

DTC Detecting Condition

SHMAT9496L

DTC Description

The TCM sets this code when patterns are out of
specification based on the table shown below. the
TRANSMISSION Range Switch has no output signal for
an extended period of time.

Item Detecting Condition

Possible Cause

DTC Strategy » Rationality

Enable Conditions + Battery voltage > 10

* Open or short in harness

Threshold Value * Abnormal input signal is detected

» Faulty Shift Range switch

Diagnostic Time * More than 5sec

» Faulty TCM

Fail Safe * Prevention of Manual Shift
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Specification
Figure 1) A/T range pattern

A/T Range Switch

SW 1 SW 2 SW 3 SW 4 Range Decision Remarks
OFF OFF OFF OFF Pst P start
OFF OFF ON OFF P P

OFF OFF ON ON P-R Intermediate
ON OFF ON ON R R

ON OFF ON OFF N-R Intermediate
ON OFF OFF OFF Nst N start
ON OFF OFF ON N-D Intermediate
ON ON OFF ON D D

OFF ON OFF ON 3 3

OFF ON ON ON 2 2

OFF ON ON OFF 1 1

Irregular Pattern Other

[OFF= 5V, ON = 0V]
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AT-161

Diagnostic Circuit Diagram

PCM/TCM

Memory Power

ON/START Input

<Sport Mode Switch>

o(n 2. Memory Power
14 3"]_“2* 5. Up shift

tolo *|7 6|5 6. Select Switch
“——=———=—=-"" 7. Down Shift

<PCM/TCM>

= -
D S I I

—1

*

T [ T5]
E3

—
* 29

[

Select Switch

Select Switch

. ]

Up Shift

~

Up Shift

1. Memory Power
2. Memory Power
16. Up shift

17. Down Shift
61. Select Switch

Down Shift

o (]
-

[

Down Shift

“~

Sport Mode Switch

SHMAT9701L

Monitor Scantool Data

1.
2.
3.

Connect scantool to data link connector(DLC).
Ignition "ON" & Engine "OFF".
Monitor the "SPORTS MODE SELECT S/W,

SPORTS MODE UP S/W, SPORTS MODE DOWN
S/W " parameter on the scantool.

Move selector lever to "SPORTS MODE".
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Automatic Transaxle System

E Current Data

[ Standard Display :][ Full List :][ Graph :][Items List:][ Re&eiMin.Max.][ Record ][ Stop :][ VS5 ]
Sensor Name ¥alue | Unit
Shift Lewver Switch D -
[¥] Current Gear 1st -
[ Sports Mode OFF -
[F Sports Mode Up Switch OFF -
[£1 Sports Mode Down Switch OFF -
[ il Pressure Switch-2[LC/B] OFF - -]
O 0il Pressure Switch-5[DfC) OFF -
O 0il Pressure Switch-3{IfC) OFF -
| !Oil Pressure Switch-1[{FB{E] ON -
SHMAT9619L

& Current Data

https:/7autolibrary.ir

[ Standard Display % ][ Full List + ][ Graph % ][Items List % ]f Reset Min,Max,][ Record ][ Stop = ]r WSS ]
Sensor Name Value | Unit
Shift Lever Switch D -
[¥] Current Gear 1st -
Sporis Mode ON -
[ 5poris Mode Up Switch OFF -
Sports Mode Down Switch OFF -
[ 0il Pressure Switch-2[LC{B) OFF - Al
[ 0il Pressure Switch-5[D{C] OFF -
[ 0il Pressure Switch-3{1{C) OFF -
I !Gil Pressure Switch-1[FR/BI ON -
SHMAT9620L
& Current Data B
[ Standard Display % J[ Full List = ][ Graph % J[Items List & 1[ Reset Min.Max.]( Record ][ Stop 2 ][ V5SS 1
Sensor Name Value | Unit
Shift Lever Switch D -
[¥] Current Gear 2nd -
Sports Mode ON -
Sports Mode Up Switch oM -
Sports Mode Down Switch OFF -
O 0il Pressure Switch-2[LC/B) ON - -]
[ 0il Pressure Switch-5[D{C] ON -
[ Qil Pressure Switch-3{1{C) OFF -
I !Dil Pressure Switch-1[FR/BI ON -
SHMAT9621L
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Automatic Transaxle System

AT-163

& Current Data =
[ Standard Display ][ Full List = }[ Graph % J[Items List 5 1[ Reset Min.Max.W Record ][ Stop Jr W33 ]
Sensor Name Value Unit

Shift Lever Switch D -
[¥] Current Gear 1st -
Sports Mode oM -
Sports Mode Up Switch OFF -
Sports Mode Down Switch ON -

O 0il Pressure Switch-2[LC/B] OFF - -]
[ 0il Pressure Switch-5[D}{C] OFF -
[ 0il Pressure Switch-3[IjC) OFF -
ON -

! !Dil Pressure Switch-1[FR/B]

Fig 1
Fig 2

'D" range

"Sports Mode ON"
Fig 3) "Up switch ON"
Fig 4) "Down switch ON"

5. Does "SPORTS MODE SELECT S/W" follow the
reference data?

P Fault is intermittent caused by poor contact
in the sensor's and/or PCM/TCM's connector or
was repaired and PCM/TCM memory was not
cleared. Throughly check connectors for loose-
ness, poor connection, bending, corrosion, co-
ntamination, deterioration or damage.Repair or
replace as necessary and go to "verification of
vehicle repair" procedure.

m » Go to "W/Harness Inspection" procedure.

~— ~— ~— ~—

Terminal & Connector Inspection

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?

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

m » Go to "Power Circuit Inspection" procedure.

SHMAT9622L
Power Circuit Inspection

1. Disconnect "Sports Mode Switch" connector.

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

3. Measure voltage between ON/START input terminal

of PCM/TCM harness connector and chasssis
ground.

Specification : Approx. 12V

4. |s the meausred voltage within specifications ?

» Go to "Signal Circuit Inspection" procedure.

m » Check fuse is blown off or open or short in
harness. Repair as necessary and then, go to "
Verification of Vehicle Repair" procedure.
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AT-164

Automatic Transaxle System

Signal Circuit Inspection

1. Disconnect "TCM" connector.

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

3. Shift to sports mode position and select shift up and
down.

4. Measure voltage between up and down terminal of
TCM harness connector and chassis ground.

Specification : Approx. 12V

5. Is the measured voltage within specifications ?

> Substitute with a known-good "PCM/TCM"
and check for proper operation. If the problem i
s corrected, replace "PCM/TCM" and Go to "v-
erification of vehicle repair" procedure.

m P Check open or short in harness. Substitute
with a known-good "Sports Mode Switch" and
check for proper operation. If the problem is co-
rrected, replace "Sports Mode Switch" and Go
to "verification of vehicle repair" procedure.

Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m » System performing to specification at this ti-
me.
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Automatic Transaxle System

AT-165

U0001 High Speed CAN Communication Bus off

Component Location

General Description

The TCM can either receive data from the Engine Control
Module or ABS control module, or it can send data to the
ECM and ABSCM by using CAN communication. The
CAN communicaton is one of the vehicle
communications method, which is now widely used to
transfer the vehicle data.

DTC Detecting Condition

SHMAT9497L

DTC Description

The TCM reads data on the CAN-BUS line and checks
whether the data is equal to the data which the TCM
sentbefore. If the data is not the same the TCM decides
that either the CAN-BUS line or TCM are malfuncting and
sets this code.

Item Detecting Condition

Possible Cause

DTC Strategy * Message Check

. IG IIONII
Enable Conditions + Battery Voltage > 10V
* Input Speed > 300rpm

* Open or short in CAN line

Threshold Value « BUS OFF

» Faulty ECM
» Faulty TCM

Diagnostic Time * More than 2sec.

Fail Safe e Default value
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AT-166 Automatic Transaxle System

Diagnostic Circuit Diagram

PCM/TCM
IG SW |
— 4\ » #| ON/START Input
'
- I+;
| & —\ ]
BATT.
) ECU
CAN HIGH
CAN LOW
(m  w]
| CAN HIGH
1| can Low
[ &) —
CAN HIGH
CAN LOW
ABS ECU
<TCM>
1 <DATA LINK CONNECTOR>
I'I/
| s |
J % |73 I I
LxleslodxJxbilx ] + 65. CAN LOW
EJIHEE:EEEEIH:E:E:EIHHIH e *[«[e[5[4]2]2]+
nuﬁaama 87. CAN HIGH
= S NOGEEHEE
oo
- |
3. CAN HIGH
<ECM> 11. CAN LOW
0
— |
SOCOLE0O0OPOOO000000, <ABS CONTROL MODULE>
DHE00000L0000TDD0D0D
W 1 T
CE2I0E NP POOOCHOODEED [16] - T~ Jo1Jeafes]ed]
00T00000ED L0002 00 [10] + | - Jraftafss] 16]:7]
= T Lo ]E]
11 1
41. CAN HIGH I;I
42. CAN LOW 6. CAN HIGH

13. CAN LOW

SHMAT9707L
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Automatic Transaxle System

AT-167

Signal Waveform & Data

5 ogcmgscﬂpe[ sensor ]| Tneme ](zcn/ech ] Aux ][ Review ](user Seting]

o84 us

=

S EER

]

Name
1

e

uoenbypuosy

][ Cursor ][ WiewAll ][ Save ] [B[D[B@ E 100us

A

:

__________________________________________________________________________________________________________________________ —

CAN HIGH Signal -

CAN LOW Signal

Fig 1) "CAN Communication"

Terminal & Connector Inspection

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?

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

el > Go to "Signal circuit inspection” procedure

1 | 1 1 1 ai | 1 I 1 1 1
Ch A Cura; 3.03% A 310 Cur b 3.40%
ChB Cura: 2.03% Y I Y Curbh 1804
* ! ! o
SHMAT9623L

Signal Circuit Inspection

1. Ignition "OFF".

2. Disconnect "ECU" connector.

3. Measure resistance between CAN high terminal and
CAN low terminal of PCM/TCM harness connector.

Specification : Approx. 120 Q = 10Q

4. |s the measured resistance within specifications ?

> Substitute with a known-good "PCM/TCM"
and check for proper operation. If the problem i
s corrected, replace "PCM/TCM" and Go to "v-
erification of vehicle repair" procedure.

» Thoroughly check connectors for looseness,
poor connection, bending, corrosion, contamin-
ation, deterioration, or damage and resistor for
CAN communication is open. Repair as neces-
sary and then, go to 'Verification of Vehicle Re-
pair" procedure.
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Verification of Vehicle Repair

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 ?

» Go to the applicable troubleshooting proced-
ure.

m P System performing to specification at this ti-
me.
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Automatic Transaxle System

AT-169

U0100 Lost Communication With ECM/PCM "A"

Component Location

General Description
Refer to DTC U0001 : High Speed CAN Communication
Bus.

DTC Detecting Condition

SHMAT9497L

DTC Description

Refer to DTC U0001 : High Speed CAN Communication
Bus.

Item Detecting Condition

Possible Cause

DTC Strategy * Message Check

+ IG"ON"
Enable Conditions + Battery Voltage > 10V
* Input Speed > 300rpm

* Open or short in CAN line
+ Faulty ECM

Threshold Value * No signal on CAN line

» Faulty TCM

Diagnostic Time * More than 0.5sec.

Fail Safe e Default value

Diagnostic Circuit Diagram

Refer to DTC U0001 : High Speed CAN Communication
Bus.

Signal Waveform & Data

Refer to DTC U0001 : High Speed CAN Communication
Bus.

Terminal & Connector Inspection

Refer to DTC U0001 : High Speed CAN Communication
Bus.

Signal Circuit Inspection

Refer to DTC U0001 : High Speed CAN Communication
Bus.

Verification of Vehicle Repair

Refer to DTC U0001 : High Speed CAN Communication
Bus.
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Automatic Transaxle System

Automatic Transaxle

Components
2
42 3
3(‘1
41
40
32 4
34 5
33 6
36
37
35
38 g
24 9
25 10
26
3L 11
30
29
31
22
20 14
21 1o
23
15
SHMAT8024L
1. Adapter case (4WD) 15. Oil pump housing 29. Input clutch drum
2. Parking gear 16. Stator 30. Input shaft
3. Output shaft 17. Impeller assembly 31. Front annulus gear
4. Control valve upper body 18. Turbine & lockup assembly 32. Direct clutch return spring
5. Control valve lower body 19. Torque converter cover assembly  33. Direct clutch piston
6. Separator plate assembly 20. Front pinion gear 34. Reverse brake hub
7. Rear sun gear 21. Front planetary carrier 35. Direct clutch assembly
8. Rear sun plate 22. Front sun gear 36. High & low reverse clutch return spring
9. Middle sun gear assembly 23. Front brake drum 37. High & low reverse clutch piston
10. Rear annulus gear assembly 24. Rear pinion gear 38. High & low reveres clutch assembly
11. Rear annulus cell 25. Rear planetary carrier plate 39. Low coast brake clutch assembly
12. Automatic transmission case 26. Middle annulus gear 40. Forward one-way clutch
13. Converter housing 27. Middle pinion gear 41. Forward brake clutch assembly
14. Oil pump cover 28. Middle planetary carrier 42. Low coast brake hub
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Automatic Transaxle System

Removal
1. Disconnect the battery (-) terminal.

SHMAT8001D
2. Remove the front propeller shaft(A). (4WD

)
— AL
. /;f; ,.71 \&/
ey '\“&?‘N\, N
NS

SBLAT6007L

3. Remove the front muffler(A) or muffer hanger
rubber(B), by removing rear muffler(C).

SHMAT8002L

SHMATB8004L

4. Remove the rear propeller shaft(A).

SBLAT6009L
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AT-172

5. Support the transaxle with a jack

M CAUTION
Be careful not to give a shock or damage to the
plastic oil pan.

6. Disconnect the oxygen sensor(A) connector.
MR T,

e

\ ‘\\ 0 \{l " l," / / ;.// S
by = S ‘I‘I.\ ‘-/‘I:;_\ . ] / I “I“ \/
-\Z\&:\\\QS 7 ,'J ‘I‘ /’/ [

Vim. S |k
/ AN |

SHMAT8005L
7. Drain the automatic transmission fluid.

SBLAT6003L

Automatic Transaxle System

8. Remove the exhaust manifold stay bolt (A).

SHMAT8115L
9. Remove the cross member(A).

SHMAT8002D

https://autolibrary.ir



https://autolibrary.ir
Automatic Transaxle System AT-173

10.Remove the insulator support bracket(A). 13.Disconnect the transmission wire harness
connectors(A)

SHMAT8020L

11.Disconnect the shift cable assembly (B) by removing SBLAT6024L
the nut (A-3ea) 14.Install the oil cooler pipes(A).
N R
bl f]

LAY

)

SHMAT8110L SBLAT6012L

12.Disconnect the 4WD ECU connector(A) or EMC 15.Remove the under cover bolts(A-10).
connector(B).

SHMATB8009L

SHMAT8005D
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AT-174

Automatic Transaxle System

16.Remove the drive plate cover(A).

SBLAT6014L

17.Remove the torque converter mounting bolts (A-6ea)
by rotating the crank shaft.

SBLAT6015L

18.Remove the transmission lower mounting bolts(A).

SBLAT6016L

19.Remove the mounting bolts (A-2ea) for the starter
motor.

5 {:cjvk/jr{(// N

2
= |
(@)

- ,’;-AJ_L - —y -
— ST ANG) N ==
/ \\_ fu&\i\*\{%/f N-E‘i—j = ==

SHMAT8010L

20.Remove the mounting bolts (A-2ea).

NS - Nl e 7
s‘\ Wﬁ/ /,/T \f'!(/f-””?ﬁ‘;:-:__-' ;/)/\
SR NS g | / — _— |
iy - Ry e LT 1
\4"\\)%\3 > SQ\?\ K‘:_‘_,_& H". \".‘ |

\ “’-:'f_.

SHMAT8011L

{4 CAUTION

Before removing one mounting bolt on the
transmission side and the other bolt for the
starter motor, remove the cross member and
lower the transmission assembly.
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Automatic Transaxle System

AT-175

21.Remove the mounting bolts (A-4ea) on the
transmission side.

24 Remove the mounting bolts(A,B-4ea) and the

transfer assembly.

SHMAT8012L
22.Disconnect the CKP sensor(A).

SHMAT8013L
23.Remove the tansmission assembly by lowering the
supporting jack.

M CAUTION
Be careful not to damage tubes, hoses or wire.

SHMAT8112L

SHMAT8113L
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Installation 3. Connect the CKP sensor(A).

1. Install the mounting bolts(A,B-4ea) and the transfer
assembly.

SHMAT8013L

4. Install the mounting bolts (A-4ea) on the transmission
SHMAT8113L side.

SHMAT8112L SHMAT8012L
2. Lowering the vehicle or lifting up a jack, install the 5. Install the mounting bolts (A-2ea).
transmission assembly. RN - S T
Be careful not to damage tubes, hoses or wire. \H@)%D“\x »%\\\ik(\\?}( \{ \ \\‘\ﬁ]— Il ""i ‘,w"l ;"‘
> \ /4 ‘ l\\:\:%\' I‘I"‘-‘ I""‘ "\ ‘ l‘l .‘"I ‘-"‘I‘
T N\ |

SHMAT8011L
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AT-177

6.

Install the mounting bolts (A-2ea) for the starter
motor.

[}

— /_\' /9/6);;@ \T | /
=T @\E,j@/ (//;;\} =T L -
7 ~=—1 e () o1 \y [
’/ NS K/\ \\\\-_//// / ;\ W /—1“ P
/WA N T =—
SHMAT8010L
7. Install the transmission lower mounting bolts(A).

SBLAT6016L

8. Install the torque converter mounting bolts (A-6ea) by
rotating the crank shaft.

Tightening torque :
34.3~41.1Nm (3.5~4.2kgf.m, 25.3~30.3Ib-ft)

SBLAT6015L

9. Install the drive plate cover(A).

SBLAT6014L
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Automatic Transaxle System

10.Install the under cover bolts(A-10).

SHMAT8009L

11.Install the oil cooler pipes(A).

SBLAT6012L

12.Connect the transmission wire harness connectors(A)

SBLAT6024L

13.Connect the 4WD ECU connector(A) or EMC
connector(B).

SHMAT8005D
14.Connect the shift cable assembly (B) by tightening
the nut (A-3ea)

™ \ =\
\.\\\\'\ \"\, ﬁ jj?:j\'\
\! \I ﬁ‘ \ \_I‘ A 7

LAYy \
1] )
|V ‘I//\\

/ /I |

SHMAT8110L
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Automatic Transaxle System

15.Install the rear propeller shaft(A).

AT-179

18. Install the front propeller shaft(A). (4WD)

Tightening torque :
58.83~68.64Nm(6~7kgf.m, 43.39~50.63Ib-ft)

Tightening torque :
58.83~68.64Nm(6~7kgf.m, 43.39~50.63Ib-ft)

y\ . Qb:?
>, e

SBLAT6009L
16. Install the insulator support bracket(A).

SHMAT8020L
17.Install the cross member(A)

AN /
f%qfé\\fr’
/// TAIN "\
;“i//)\ -
7S

E

SHMAT8002D

- N
'/],. i \\\ \/
LR

SBLAT6007L
19.Install the exhaust manifold stay bolt (A).

WY
|

||I1' H
J’J"//
I {

SHMAT8115L
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AT-180

Automatic Transaxle System

20.Install the front muffler(A) or muffer hanger rubber(B),
by removing rear muffler(C).

/i

25 e |\ N
. = K ENIE

’)’Eé,/zj,[‘/‘

—— T

W\

— A\
//// S////C p W:I::\

SHMAT8002L

SBLAT6008L

21.Connect the oxygen sensor(A) connector.

WO Y Ny AN

—’i,_ - [ 'I / ; / I‘”/ . ‘

/ u‘\\ ,‘-‘/ - ;‘ / 'I‘-‘ A\
- _

SHMAT8005L
22.Support the transaxle with a jack
MCAUTION

Be careful not to give a shock or damage to the
plastic oil pan.
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Automatic Transaxle System AT-181

23.Install the battery (-) terminal.

SHMAT8001D

24 Refill the transmission fluid.(See 'service adjustment
procedure')
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Automatic Transaxle Control System
Shift Lever

Components

9~14 (0.9~1.4,6.51~10.12)

10~14 (1.0~1.4,7.2~10.12)

Torque : Nm (kgf.m, Ib-ft)

SHMAT8025L
1. Shift lever knob

2. Shift lever assembly
3. Retainer

4. Shift cable assembly
5. Cable bracket
6. Manual lever
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Automatic Transaxle Control System AT-183
Removal 3. Remove the trey(A).

1. Pull out the shift lever knob (A) in "F" direction.

SHMAT8101D

2. Remove the center console cover(A).

SHMAT8102D

\‘-\1_ el

A s
: /|
““-\ ) 0

SHMAT8103D

4. Remove the center console(A).(refer to Console in
DS group)

SHMAT8104D
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AT-184

Automatic Transaxle System

5. After removing the control cable nut (A), remove the
shift cable in the 'F' direction by pulling the clib (B) on
the floor.

SHMAT8109L

6. Disconnect the sport mode connector (A).

A
\ 6

SHMAT8106D

7. Remove the shift lever assembly (B) by removing the
four bolts(A).

SHMAT8108D

8. Disconnect the shift cable assembly (A)

SHMAT8110L
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Automatic Transaxle Control System

AT-185

Installation
1. Connect the shift cable assembly (A)
NS ) (N A
Vig e A
|

SHMAT8110L

2. Install the shift lever assembly (B) by removing the
four bolts(A).

Tightening torque :
9~ 14 Nm (5.0 ~ 6.5 Kgf.m, 36.1 ~ 47 |b-ft)

SHMAT8108D

3. Connect the interlock switch connector (A).

SHMAT8106D

4. After Install the control cable nut (A), Install the shift

cable in the 'F' direction by pulling the clib (B) on the
floor.

Tightening torque :
9~ 13 Nm (1.0 ~ 1.4 Kgf.m, 7.2 ~ 10.1 Ib-ft)

SHMAT8116L
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AT-186

Automatic Transaxle System

5. Install the center console(A).(refer to Console in DS

SHMAT8104D

/)
Y

L7 ] OO//
o

SHMAT8103D

7. Remove the center console cover(A).
::::::‘\ A\ A

SHMAT8102D

8. Insert the shift lever knob (A) with the specified force.

SHMAT8117L
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Transfer Case Assembly

AT-187

Transfer Case Assembly

Description
Items Part time Full time
Type EST(Electric shift transfer) TOD(Torque On Demand)
FRT axle connection FRRD(NAS only) - tirr\lnoeiI:rI?rI]Z;Ction)
Weight (Kg), Length(mm) 35, 351 37.3, 351
Gear ratio (HIGH) 1:1
Gear ratio (LOW) 248 :1
FRT driving type Chain
Lubricant DEXRON Il
Lub. Quantity (L) 1.6
EST Operation

EST(Electric Shift Transfer) is selective electric 4 wheel
drive system.

The mode switch consists of the 3 modes ; 2High, 4High,
4Low.

When the vehicle speed is Omi/h(standing) and the shift
lever is in neutral position, it can swich 4High to 4Low.

When selects 4Low mode, it has better driving power

(torque  ratio-2.481:1) in case not exceeds
40kph(25mi/h).
TOD

TOD(Torque On Demend) is electronic 4 wheel drive
system.

The mode switch consists of the 3 modes ; Auto,
4High-Lock, 4Low.

In Auto mode TCCU receives load condition, driver's will,
and ABS/ESP signal, etc and controls the front/rear
driving power in the range of 0:100 to 50:50.

When the vehicle speed is Omi/h(standing) and the shift
lever is in neutral position, it can swich 4High-Lock to
4Low.

When selects 4Low mode, it has better driving power
(torque  ratio-2.481:1) in case not exceeds
40kph(25mi/h).

EST

1. TCCU receives the mode switch signal and activates
the shift motor.

The shift cam linked to the shift motor moves the
lock-up fork(2High<>4High) or reduction
fork(4High<>4Low).

TCCU controls the motor by receiving MPS(Motor
Position Sensor) signal inside the shift motor.

Driving chain delivers the power to the front propellar
shaft.

2. TCCU receives the mode switch
signal(2High—4High) and activates the shift motor.
The shift cam linked to the shift motor moves the
lock-up fork(2High<>4High).

Before moving the fork TCCU magnetizes the EMC
coil,

TCCU synchronizes the lock-up hub(Front) with EMC
housing(Rear) for better shifting.

3. TCCU receives the mode switch
signal(4High—4Low) and activates the shift motor.
The shift cam linked to the shift motor moves the
reduction fork(4High—4Low).

The reduction hub connected to the reduction fork

moves the planetary gear to change the torque
ratio(2.481:1) for better driving force.
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Automatic Transaxle System

TOD

In Auto mode TCCU activates the magnetic clutch by
magnetizing the EMC coil and variates the ratio of
front/rear driving power by 0:100~50:50 related to the
EMC duty.

In 4High-Lock mode TCCU fix the ratio of 50:50.

In 4Low mode the torque ratio is 2.481:1.

Operating Elements
EST
1. Mode switch (2High<>4High<>4Low)

SHMAT9031L

a. Drivers toggle the mode switch to select the 4WD
mode(2High, 4High, 4Low)

b. It can switch 2High<>4High-Lock under the
vehicle speed of 80kph(50mph) but mode
switching of 2High<»4Low, 4High<>4Low is
possible under 3kph(standing) and neutral
position of shift lever.

2. Motor Position Sensor (MPS)
MPS is magnetic field sensor and places inside the
shift motor.

The MPS and round magnetic in TCCU are as an
assembly and the angle is calibrated so should not
be disassembled in any case.

Because the angle never be calibrated once the shift
motor and TCCU are disassembled.

3. Shift motor

The shift motor switches the 4WD
mode(2High<>4High<>4Low) by receiving TCCU
signal.

The internal circuit consists of two N-channel and two
P-channel of MOSFET.

TCCU moves the shift motor by controlling these
FET.

* The metal-oxide—semiconductor field-effect
transistor (MOSFET) is a device used to amplify or
switch electronic signals.

It is by far the most common field-effect transistor in
both digital and analog circuits.

4. Electronic Magnet Clutch(EMC) coil

The EMC coil synchronizes the lock-up hub with the
EMC housing for shifting 4High to 4Low while driving.

EMC is activated before the shift motor moves the
lock-up fork and stops after completing shifting
4High.

EMC is activated about 6 seconds. TCCU sends 12V
of duty 100%.

5. Indicator and Warning lamp

The indicator lamp for 4WD mode(4High,4Low) is in
the cluster. But there is no indicator lamp for 2High.

When the 4WD system fails, the 4WD warning
lamp(yellow) is on center in the cluster.

The cluster controls 4WD related lamps by receiving
TCCU signal via CAN.

SHMAT9032L
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Transfer Case Assembly

AT-189

TOD
Mode switch (Auto<>4High<>4Low)

1.

SHMAT9033L

a. Drivers toggle the mode switch to select the 4WD
mode(Auto, 4High, 4Low)

b. It can switch Auto<>4High-Lock under the vehicle
speed of 80kph(50mph) but mode switching of
Auto<4Low, 4High-Lock<>4Low is possible under
3kph(standing) and neutral position of shift lever.

Motor Position Sensor (MPS)
MPS is magnetic field sensor and places inside the
shift motor.

The MPS and round magnetic in TCCU are as an
assembly and the angle is calibrated so should not
be disassembled in any case.

Because the angle never be calibrated once the shift
motor and TCCU are disassembled.

Shift motor

The shift motor switches the 4WD
mode(2High<>4High<>4Low) by receiving TCCU
signal.

The internal circuit consists of two N-channel and two
P-channel of MOSFET.

TCCU moves the shift motor by controlling these
FET.

*The metal-oxide—semiconductor field-effect
transistor (MOSFET) is a device used to amplify or
switch electronic signals.

It is by far the most common field-effect transistor in
both digital and analog circuits.

4. Electronic Magnet Clutch(EMC) coil

The driving force deviates by EMC duty.

TCCU conrols EMC duty by receiving the related
sensor signals via CAN.

EMC duty is normally 200Hz, 12V at duty 100%, and
0V at duty 0%.

* While ABS/ESP control is activated, EMC duty
control is limited.

. Indicator and Warning lamp

The indicator lamp for 4WD mode(4High-Lock,4Low)
is in the cluster. But there is no indicator lamp for
Auto.

When the 4WD system fails, the 4WD warning
lamp(yellow) is on center in the cluster.

The cluster controls 4WD related lamps by receiving
TCCU signal via CAN.

https:/7autolibrary.ir



https:/7autolibrary.ir

AT-190

Automatic Transaxle System

Service Adjustment Procedure
Fluid level inspection
1. Clean the fluid level plug and the surface near.

2. Remove the fluid level plug (A).

(INOTICE
When the oil is warm, check or drain the oil.

SHMAT9034L
3. Check that the fluid flows out of the fluid level hole. If
not, add fluid as required.

4. When the fluid dribbles out of the fluid level hole,
install the fluid level plug.

Tightening torque:
20~30 Nm(2.0~3.0 kgf.m, 14.5~21.7 Ib-ft)

Fluid replacement

1. Clean the fluid level plug and the surface near.

2. Drain the fluid by removing the drain plug (B).
[INOTICE
When the oil is warm, check or drain the oil.
Remove the fluid level plug to help drain the fluid.

SHMAT9035L

3. Install the dran plug.

Tightening torque:
20~30 Nm(2.0~3.0 kgf.m, 14.5~21.7 Ib-ft)

4. Add fluid untill the fluid flows out of the fluid level
hole.

5. When the fluid dribbles out of the fluid level hole,
install the fluid level plug.

Tightening torque:
20~30 Nm(2.0~3.0 kgf.m, 14.5~21.7 Ib-ft)
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TCCU In/Out signal

| IG key / Start button |

| MPS(Motor Position Sensor) |

| TPS (CAN Message) |

| TCU Neutral (CAN Message) |

| Wheel speed (CAN Message) |

| Steering wheel angle (ESP only) |

4WD switch
*EST:2H, 4H-Lock, 4L
*TOD:Auto, 4H-Lock, 4L

Brake (CAN Message)

TCCU terminal

CLG16

SHMAT9037L

Shift Motor
*EST:2H, 4H-Lock, 4L
*TOD:Auto, 4H-Lock, 4L

T | EMC Duty |

C - Cluster (CAN Message)
*EST:2H, 4H-Lock, 4L

C *TOD:Auto, 4H-Lock, 4L

U | MIL (CAN Message) |

IDTC code (CAN Message) |

SHMAT9036L

Troubleshooting

Warning lamp control

a. The warning lamp is yellow center in the cluster.
b. TCCU communicates the cluster via CAN.

No. Description

1 Power

EMC (+)

CAN High

SHMAT9038L

Mode select switch

Ground

EMC (-)

Ol N|OO|JO || DN

CAN Low

-
o

ON/START
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AT-192 Automatic Transaxle System
DTC List
EST
No DTC code DTC description MIL Remark
1 P1728 EMC open / shorted to battery
2 P1736 Motor open / shorted to battery
3 P1737 Motor open / shorted to ground
4 P1738 Shift system timeout
5 P1739 General position encoder error
6 P1746 4WD ECU Thermal Threshold Exceeded
7 P1758 Mode Select Switch Fault
8 u0001 High Speed CAN Communication Bus
9 u0101 Lost Communication with TCM
10 uo121 Lost Communication with Anti-Lock Brake System (ABS) Control Module
11 u0122 Lost Communication with Vehicle Dynamics Control Module
TOD
No DTC code DTC description MIL Remark
1 P1728 EMC open / shorted to battery
2 P1736 Motor open / shorted to battery
3 P1737 Motor open/shorted to ground
4 P1738 Shift system timeout
5 P1739 General position encoder error
6 P1746 4WD ECU Thermal Threshold Exceeded
7 P1758 Mode Select Switch Fault
8 u0001 High Speed CAN Communication BUS
9 uo100 Lost Communication with ECM/PCM “A”
10 u0101 Lost Communication with TCM
11 uo121 Lost Communication with Anti-Lock Brake System (ABS) Control Module
12 uo122 Lost Communication with Vehicle Dynamics Control Module
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P1728 EMC-Open or Short to Battery

Component Location

SHMAT8499D
General Description DTC Description
TCCU controls EMC (EMC: Electric Magnet Clutch) as TCCU sets DTC P1728 if EMC control circuit is open,
duty in order to make different driving force going to front short to ground, or short to battery.
wheels after receiving various signal through CAN
communication.
DTC Detecting Condition
Item Detecting Condition Possible cause
DTC Strategy * Voltage Check
Enable Conditions |+ 1G KEY ON *  Poor Connection
: + Open in control circuit
* Below 1.8 V when EMC operation. or + Short to battery in control circuit
Threshold value Higher than battery voltage for 1sec. when EMC coil i-| . gport to ground in control circuit
s not working. - Faulty EMC
+ Faulty TCCU
MIL ON Condition * Lamp ON

Specification

Temperature ( °C) Resistance (Q)
23°C About 3.6 Q
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Diagnostic Circuit Diagram
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Automatic Transaxle System

TCCU

L

EMC(-)

Electro Magnetic
Valve Clutch

< TCCU >

2. EMC
7. EMC-RET

< Electro Magnetic
Valve Clutch - TOD>

o

1. EMC
2. EMC-RET

EMC(+)

<Electro Magnetic
Valve Clutch - EST>

2] |1

1. EMC
2. EMC-RET

Terminal & Connector Inspection

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

contamination,

connection,

bending,

deterioration,or damage.

3. Has a problem been found?

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

m » Go to "W/Harness Inspection" procedure.

corrosion,

SHMMT9503L
Control Circuit Inspection
l Short to battery in control circuit
1. IG KEY OFF.
2. Disconnect EMC and TCCU connector.
3. IG KEY ON.
4

. Measure voltage between control terminal of EMC
harness connector and chassis ground.

Specification : OV

5. Is the measured value within specification ?
» Go to next procedure.

m » Short to battery in control harness and then,
go to "Verification of Vehicle Repair" procedure
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Transfer Case Assembly

AT-195

B Open in control circuit
1. IGKEY OFF.
2. Disconnect EMC and TCCU connector.

3. Measure resistance between control terminal of one
and the other of EMC harness connector.

Specification : Below 1Q

4. |s the measured voltage within specification ?
» Go to next procedure.

m » Check open in control harness. And then, go
to "Verification of Vehicle Repair" procedure.

Ground Circuit Inspection

B Check open in ground circuit

1. IGKEY OFF.

2. Disconnect EMC and TCCU connector.

3. Measure resistance between ground terminal of one
and the other of EMC harness connector.

Specification : Below 1Q

4. |s the measured value within specification ?
» Go to "Component Inspection" procedure.

m » Check open in ground harness. And then, g-
o to 'Verification of Vehicle Repair" procedure.

Component Inspection
B Check EMC

1. IGKEY OFF.

2. Disconnect EMC connector.

3. Measure resistance between one and the other of
EMC connector.

Specification : About 3.6 Q (at 23°C)

4. |s the measured value within specification ?

» Check TCCM connectors for looseness, po-
or connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace
as necessary and then go to "Verification of V-
ehicle Repair" procedure.

m P Substitute with a known good EMC and che-
ck for proper operation.
If the problem is corrected, replace EMC and t-
hen go to "Verification of Vehicle Repair" proc-
edure.

Verification of Vehicle Repair

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

1. Connect scantool and selet "Diagnostic Trouble
Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle and monitor the DTC on the
scantool.

3. Are any DTCs present?

» Go to the applicable troubleshooting proced-
ure.

m » System is performing to specification at this
time.
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P1736 Shift Motor-Open or Short to Battery

Component Location

TCU Module

SHMAT9499L

General Description DTC Description

Shift motor, controlled by TCCU, is activated by switching TCCU sets DTC P1736 if TCCU detects shift motor
Mode selection SW, which has 3 different MODE, control circuit is open or short to battery.

AUTO, 4H, 4L.

Position Encorder is installed on shift motor and consists
of 4 switches. Whenever switching Mdoe switch, shift
motor is operating, making that position encoder point
changes ON and OFF. Finallly, with this ON and OFF
signal goes to TCCU, TCCU check shift motor operation.

DTC Detecting Condition

Item Detecting Condition Possible cause
DTC Strategy » Check voltage
Enable Conditions |+ |G KEY ON *  Poor Connection
» Faulty Shift Motor
Threshold value + Shift motor is open or short to battery for 2sec. . Faulty TCCU
MIL ON Condition « Lamp ON
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AT-197

Diagnostic Circuit Diagram

TCCU

= ]

ON/START L1

SHIFT
MOTOR

POSITION
ENCODER

1. Memory Power

10. ON/START Input

Scantool Diagnostics

B Check DTC

1. Check DTC with Scantool.

2. Erase the DTC with Scantool.
3. Isthe DTC erased ?

» Check TCCM connectors for looseness, po-
or connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace
as necessary and then go to "Verification of V-
ehicle Repair" procedure.

P Check Mechanical problem of Transfer Case

m » Substitute with a known good Shift Motor a-
nd check for proper operation.
If the problem is corrected, replace Shift Motor
and then go to "Verification of Vehicle Repair"
procedure.

SHMMT9504L

Verification of Vehicle Repair

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

1. Connect scantool and selet "Diagnostic Trouble
Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle and monitor the DTC on the
scantool.

3. Are any DTCs present?

» Go to the applicable troubleshooting proced-
ure.

m » System is performing to specification at this
time.
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P1737 Shift Motor-Open or Short to Ground

Component Location

Refer to DTC P1736 : Motor open / shorted to battery.
General Description

Refer to DTC P1736 : Motor open / shorted to battery.
DTC Description

TCCU sets DTC P1737 if TCCU detects Shift Motor
control circuit is open or short to ground.

DTC Detecting Condition

Item Detecting Condition Possible cause
DTC Strategy * Voltage Check
Enable Conditions |+ 1G KEY ON *  Poor Connection
» Faulty Shift Motor
Threshold value » Shift motor is open or short to ground for 2 sec. - Faulty TCCU
MIL ON Condition * Lamp ON

Diagnostic Circuit Diagram
Refer to DTC P1736 : Motor open / shorted to battery.

Scantool Diagnostics
Refer to DTC P1736 : Motor open / shorted to battery.

Verification of Vehicle Repair
Refer to DTC P1736 : Motor open / shorted to battery.
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AT-199

P1738 Shift System Timeout

Component Location
Refer to DTC P1736 : Motor open / shorted to battery.

General Description
Refer to DTC P1736 : Motor open / shorted to battery.

DTC Description

DTC P1738 is set if shift motor doesn’t work at all, even
although TCCU sends signal to control Shift Motor
operation

DTC Detecting Condition

Item Detecting Condition

Possible cause

DTC Strategy * Voltage Check

* Poor Connection

Enable Conditions « |IGKEY ON

» Faulty Shift Motor

Threshold value

- Shift motor doesn’t reach the target within 10sec. altho-| * Mechanical Problem inside of
ugh TCCU sends control signal to Shift Motor

Shift Motor

MIL ON Condition « Lamp ON

» Faulty TCCU

Diagnostic Circuit Diagram
Refer to DTC P1736 : Motor open / shorted to battery.

Scantool Diagnostics

B Check DTC

1. Check DTC with Scantool.

2. If there is any other DTC, repair the cause of DTC
with referring DTC troubleshooting Guide then, erase
the DTC with scantool.

3. Check DTC P1738 is set again with scantool .

4. Erase the DTC P1738 with scantool.

5. Isthe DTC erased ?

» Check TCCM connectors for looseness, po-
or connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace
as necessary and then go to "Verification of V-
ehicle Repair" procedure.

P Check Mechanical problem of Transfer Case

m » Substitute with a known good Shift Motor a-
nd check for proper operation.
If the problem is corrected, replace Shift Motor
and then go to "Verification of Vehicle Repair"
procedure.

Verification of Vehicle Repair

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

1. Connect scantool and selet "Diagnostic Trouble
Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle and monitor the DTC on the
scantool.

3. Are any DTCs present?

» Go to the applicable troubleshooting proced-
ure.

m » System is performing to specification at this
time.
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Automatic Transaxle System

P1739 General Position Encoder Fault

Component Location

General Description

Position Encorder is installed on shift motor and consists
of 4 switches. Whenever switching Mdoe switch, shift
motor is operating, making that position encoder point
changes ON and OFF. Finallly, with this ON and OFF
signal goes to TCCU, TCCU check shift motor operation.

INOTICE

Never disassemble shift motor. Because it causes that
position encoder is misaligned with TCCM memorised
setpoint. Therefore, it is never reusable after
disassembling shift motor.

DTC Detecting Condition

SHMAT8497D

DTC Description

TCCU sets DTC P1739 if TCCU detects the input value
from Postion encoder is different from the TCCU
memorized.

Item Detecting Condition

Possible cause

DTC Strategy * Voltage Check

Enable Conditions « |IGKEY ON

* Poor Connection

Threshold value

- Detected value difference between memorized by TCC-| * Faulty Position Encoder
U and input from Postion Encoder for more than 6 sec.

+ Faulty TCCU

MIL ON Condition « Lamp ON
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Transfer Case Assembly

Diagnostic Circuit Diagram

AT-201

TCCU

= ]

ON/START L1

SHIFT
MOTOR

POSITION
ENCODER

1. Memory Power
10. ON/START Input

Scantool Diagnostics
Refer to DTC P1738 : Shift system timeout.

Verification of Vehicle Repair

Refer to DTC P1736 : Motor open / shorted to battery.
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P1746 4WD ECU Thermal Threshold Exceeded

Component Location
Refer to DTC P1739 : General position encoder error.

General Description

TCCU controls and distributes driving force to front and
rear wheels according to 3 different Mode
switch(AUTO,4H,4L). TCCU controls driving force in
accordance with road condition and driving condition.

In addition, TCCU equips self-diagnosis to check the
system failure.
DTC Description

TCCU sets P1746 if TCCU detects that its internal
temperature is higher than 126 C.

When this DTC is set, if the temperature of transfer case
is high, cool down the temperature and replace the
TCCU. And then, check system operation.

DTC Detecting Condition

Item Detecting Condition Possible cause

DTC Strategy » Check temperature
Enable Conditions |+ |G KEY ON

- PCB temperature is higher than 126°C for more than 2 | * Faulty TCCU
min.

Threshold value

MIL ON Condition « Lamp ON

Diagnostic Circuit Diagram
Refer to DTC P1736 : Motor open / shorted to battery.

Verification of Vehicle Repair
Refer to DTC P1736 : Motor open / shorted to battery.
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Transfer Case Assembly

AT-203

P1758 Mode Select Switch Fault

Component Location

EST TOD

General Description

HTOD

This is a switch for changing to Auto, 4H-Lock and 4Low
according to driver's intention.

Shifting between Auto<->4High-Lock is possible at any
time if vehicle speed is below 80KPH.

However, shifting between Auto<->4Low or
4High-Lock<->4Low are possible not only vehicle speed
is below 3KPH(Vehicle stationary) but also CAN
message from TCM is neutral.

M EST

This is a switch for changing to 2High, 4High and 4Low
according to driver's intention.

Shifting between 2 High<->4High-Lock is possible at any
time if vehicle speed is below 80KPH.

However, shifting between 2 High<->4Low or
4High<->4Low are possible not only vehicle speed is

below 3KPH(Vehicle stationary) but also CAN message
from TCM is neutral.

DTC Detecting Condition

SHMAT9498L

DTC Description

TCCU sets DTC P1758 if TCCU detects signal circuit of
Mode switch is short to ground and battery.

Item Detecting Condition

Possible cause

DTC Strategy » Temperature Check

e Poor Connection

Enable Conditions « |IGKEY ON

* Open in signal circuit

Threshold value 4.3V for 156,

- Signal voltage at switch is below 0.488V or higher than| * Short to battery in signal circuit.

« Short to ground in signal circuit

MIL ON Condition « Lamp ON

» Faulty Mode switch
+ Fautly TCCU
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Diagnostic Circuit Diagram

B TOD
AUTO TCCU
4H \‘ r
B | Mode Switch
Mode Switch

< Mode Switch >

w[x[x]5]4]a]2]1

lisfis|ialializf11] « [ *]

5. Mode Switch 11. Ground
12. Mode Switch
SHMMT9505L
M EST
2H TCCU
4H \‘ r
[ 1] Mode Switch
Mode Switch
< Mode Switch >
*|*|x]5]a]alz]4
[16]15]14]13]12]11] % [+ |
5. Mode Switch 11. Ground
12. Mode Switch
SHMMT9506L
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Transfer Case Assembly

AT-205

Terminal & Connector Inspection

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?

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

m » Go to "W/Harness Inspection" procedure.

Signal Circuit Inspection

B Check short to battery in signal circuit.
1. IGKEY OFF.

2. Disconnect Mode switch and TCCU connector.
3. IGKEY ON.
4

. Measure voltage between signal terminal of Mode
switch and chassis ground.

Specification : 0V

5. Is the measured value within specification ?
» Go to next procedure.

m » Repair short to battery in signal harness an-
d then, go to 'Verification of Vehicle Repair" pr-
ocedure.

B Open in signal circuit
1. IGKEY OFF.
2. Disconnect MODE switch and TCCU connector.

3. Measure resistance between one and the other signal
terminal of Mode Switch harness connector.

Specification : Below 1Q

4. |s the measured value within specification ?
» Go to next procedure.

m » Open in signal circuit and then, go to 'Verifi-
cation of Vehicle Repair" procedure.

Ground Circuit Inspection

B Check open in ground circuit

1. IG KEY OFF.

2. Disconnect Mode switch and TCCU connector.

3. Measure resistance between ground terminal of
Mode switch harness connector and chassis ground.

Specification : Below 1Q

4. |s the meausured value within specification ?

» Check "Component Inspection" procedure.

m » Check open in ground circuit and then, go to
'Verification of Vehicle Repair" procedure.

Component Inspection

B Check Mode Switch

1. IG KEY OFF.

2. Disconnect Mode switch connector.

3. Measure resistance between one and the other
terminal of mode switch connector.

Specification :
4. |s the measured value within specification ?

» Check TCCM connectors for looseness, po-
or connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace
as necessary and then go to "Verification of V-
ehicle Repair" procedure.

m » Substitute with a known good Mode Switch
and check for proper operation.
If the problem is corrected, replace Mode Swit-
ch and then go to "Verification of Vehicle Repa-
ir" procedure

Verification of Vehicle Repair

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

1. Connect scantool and selet "Diagnostic Trouble
Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle and monitor the DTC on the
scantool.

3. Are any DTCs present?

N4 P Go to the applicable troubleshooting proced-
ure.

m » System is performing to specification at this
time.
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AT-206

Automatic Transaxle System

U0001 High Speed CAN Communication Bus off

Component Location
Refer to DTC P1739 : General position encoder error.

General Description

CAN communication is circuit, consists of CAN low line,
CAN high line and two resister, installed in Cluster and
PCM, to communicate with each control module(PCM,
TCCU, TCM, ABS)

PCM, TCCU, TCM and ABS communicate their
information to control Engine, Transmission and Brake.

DTC Detecting Condition

DTC Description

DTC U0001 is set when TCCU detects CAN
communication error.

Item Detecting Condition

Possible cause

DTC Strategy » CAN Signal Check

Enable Conditions IG ON

» Poor connection
» Power supply to each Module

Threshold value

» Failure on CAN communication line for more than 5 sec

* Open or short in PCM commu-
nication line

MIL ON Condition

Lamp OFF

* Open or short in TCCU comm-
unication line

* 120Q register(Inside cluster)

+ PCM

https:/7autolibrary.ir



https:/7autolibrary.ir

Transfer Case Assembly

Diagnostic Circuit Diagram

AT-207
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AT-208

Automatic Transaxle System

Signal Waveform
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Scantool Diagnostics
B Check DTC

1.
2.

3.
4.
5.

Check DTC with scantool.

Check that DTC related CAN communication is set
between 4WD ECM and Each Module.

If there any DTC related Module, check the DTC first.
Erase the DTC after inspection and repair has done.
Is the DTC erased ?

» Check connectors of each Modules for loos-

eness, poor connection, bending, corrosion, co-
ntamination, deterioration, or damage. Repair
or replace as necessary and then go to "Verific-
ation of Vehicle Repair" procedure.

» Go to "Verification of Vehicle Repair" proce-
dure.

m » Go to next procedure.

[

S :

E '1\*" a!l 1 N ! 1 1

§ Y CAN ngh "UmMAX 354V Awg  2.B3Y MIN ZABY [

R N\ I NMMM ! )WL M

_'1\"‘ |

H EE
SHMMT9601L

Terminal & Connector Inspection
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.

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

3. Has a problem been found?

» Repair as necessary and go to "Verification

of Vehicle Repair" procedure.

m » Go to "W/Harness Inspection" procedure.
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Transfer Case Assembly

AT-209

CAN register and communication line
inspection

B CAN register and communication line
inspection 1

1. IGKEY OFF.

2. Connect PCM, TCCU, TCM, ABS connector.

3. Measure registance between terminal 3 and 11 of
diagnostic connector.

Specification : About 60 Q

4. |s the measured registance within specification ?

» Check TCCM connectors for looseness, po-
or connection, bending, corrosion, contaminati-
on, deterioration, or damage. Repair or replace
as necessary and then go to "Verification of V-
ehicle Repair" procedure.

» Go to next procedure.

m P If the measured value is out of specification,
repair or replace 120Q CAN register(Inside of
PCM and Cluster) and then, go to "Verification
of Vehicle Repair" procedure.

» If the measured value is lower than 10Q, re-
pair or replace CAN High and CAN Low are sh-
ort each other. And then, go to "Verification of
Vehicle Repair" procedure.

P If the measured value is ® Q, repair or repl-
ace the open in CAN High /CAN Low circuit. A-
nd then, go to 'Verification of Vehicle Repair" p-
rocedure.

» Go to next procedure.

B CAN register and communication line
inspection 2

1. IGKEY OFF.
2. Connect PCM, TCCU, TCM and ABS connector.

3. Measure resistance between terminal 3 and 11 of
diagnostic terminal.

Specification : About 120 Q

4. |s the measured value within specification ?
» Go to next procedure.

m » If the measured value is out of specification,
repair or replace 120Q CAN register(Inside of
PCM and Cluster) and then, go to "Verification
of Vehicle Repair" procedure.

» If the measured value is lower than 10Q, re-
pair or replace CAN High and CAN Low are sh-
ort each other. And then, go to "Verification of
Vehicle Repair" procedure.

» If the measured value is ® Q, repair or repl-
ace the open in CAN High /CAN Low circuit. A-
nd then, go to 'Verification of Vehicle Repair" p-
rocedure.

CAN communcation line inspection

B Check short to battery in CAN

communication line.

1. IG KEY OFF.

2. Disconnect PCM, TCCU, TCM and ABS connector.

3. IG KEY OFF.

4. Measure voltage between CAN high terminal(# 3) of
diagnostic connector and chassis ground.

5. Measure voltage between CAN low terminal(#11) of
diagnostic connector and chassis ground.

Specification : About 0V

6. Is the measured value within specification ?
» Go to next procedure.

m » Check short to battery in communication line
. And then, go to 'Verification of Vehicle Repair
" procedure.
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AT-210

Automatic Transaxle System

B Check short to
communication line

1. IG KEY OFF.
2. Disconnect PCM, TCCU, TCM and ABS connector.

3. Measure resistnace between CAN high terminal (# 3)
of diagnostic connector and chassis ground.

ground in CAN

4. Measure resistance between CAN low terminal (# 11)
of diagnostic connector and chassis ground.

Specification: © Q

Component Inspection

B Check 120Q resister in PCM and inside of
Cluster

1. IGKEY OFF.
2. Disconnect PCM, TCCU, TCM and ABS connector.

3. Measure resistance betweeen CAN HIGH terminal
and CAN LOW terminal of PCM.

4. Measure resistance between one and the other of
120Q resistor in PCM and inside of Cluster.

5. Is the measured value within specification ?
» Go to next procedure.

m » Check short to ground in communication line
. And then, go to 'Verification of Vehicle Repair
" procedure.

B Check open in CAN communication line 1
1. IGKEY OFF.
2. Disconnect PCM, TCCU, TCM and ABS connector.

3. Measure resistance between terminal #3 of
diagnostic terminal and CAN high terminal of each
module.

4. Measure resistance between terminal #11 of
diagnostic terminal and CAN low terminal of each
module.

Specification : About 0Q

5. Is the measured value within specification ?

P After disconnecting PCM, 4WD ECM, ABS,
TCM, Steering Angle Sensor one by one, chec-
k DTC is erased at each module.
P Substitute with a known good TCCM and ch-
eck for proper operation.
If the problem is corrected, replace TCCM and
then go to "Verification of Vehicle Repair" proc-
edure.
» Go to next procedure.

m » Check open between 3, 11 terminal of diag-
nostic terminal and CAN communication line.
Repair or replace as necessary and then, go to
"Verification of Vehicle Repair" procedure.

Specification : About 120Q
5. Is the measured value within specification ?

» Check PCM, TCCM, TCM and ABS ECM co-
nnectors for looseness, poor connection, bendi-
ng, corrosion, contamination, deterioration, or
damage. Repair or replace as necessary and t-
hen go to "Verification of Vehicle Repair" proc-
edure.

m » If the system is O.K, after replace PCM or 1
20Q registor inside Cluster, replace PCM and 1
20Q registor inside Cluster. And then, go to "V-
erification of Vehicle Repair" procedure.

Verification of Vehicle Repair

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

1. Connect scantool and selet "Diagnostic Trouble
Codes(DTCs)" mode and then clear DTC.

2. Operate the vehicle and monitor the DTC on the
scantool.

3. Are any DTCs present?

M4 P Go to the applicable troubleshooting proced-
ure.

m » System is performing to specification at this
time.
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Transfer Case Assembly

AT-211

U0100 Lost Communication With ECM/PCM "A"

Component Location
Refer to DTC P1739 : General position encoder error.
General Description

Refer to DTC U0001 : High Speed CAN Communication
BUS.

DTC Detecting Condition

DTC Description

DTC UO0100 is set if TCCU can’t receive any response
signal from PCM.

Item Detecting Condition

Possible cause

DTC Strategy » CAN Signal Check

¢ Poor Connection

Enable Conditions « |IGON

* Power supply to each module

Threshold value * No CAN message from PCM for more than 1sec.

* Open or short in communication
line of PCM

MIL ON Condition « Lamp ON

* Open or short in communication
line of TCCU

+ Faulty 120Q registor(Cluster)

+ Faulty PCM

Diagnostic Circuit Diagram

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Signal Waveform

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Scantool Diagnostics

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Terminal & Connector Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN register and communication line
inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN communcation line inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Component Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Verification of Vehicle Repair

Refer to DTC U0001 : High Speed CAN Communication
BUS.
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AT-212

Automatic Transaxle System

U0101 Lost Communication With TCM

Component Location
Refer to DTC P1739 : General position encoder error.
General Description

Refer to DTC U0001 : High Speed CAN Communication
BUS.

DTC Detecting Condition

DTC Description

DTC UO0101 is set if TCCU can’t receive any response
signal from TCM

Item Detecting Condition

Possible cause

DTC Strategy » CAN Signal Check

« Poor Connection in connectors

Enable Conditions « |IGON

* Power supply to each module

Threshold value * No CAN message from TCM for more than 1 sec.

* Open or short in CAN communication
line of PCM

MIL ON Condition « Lamp ON

* Open or short in CAN communication
line of TCCU

» Faulty 120Q registor(Cluster)

+ Faulty PCM

+ Faulty TCM

Diagnostic Circuit Diagram

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Signal Waveform

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Scantool Diagnostics

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Terminal & Connector Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN register and communication line
inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN communcation line inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Component Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Verification of Vehicle Repair

Refer to DTC U0001 : High Speed CAN Communication
BUS.
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Transfer Case Assembly

AT-213

U0121 Lost Communication With Anti-Lock Brake System (ABS) Control Module

Component Location
Refer to DTC P1739 : General position encoder error.
General Description

Refer to DTC U0001 : High Speed CAN Communication
BUS.

DTC Detecting Condition

DTC Description

DTC U0121 is set if TCCU can’t receive any response
signal from ABS

Item Detecting Condition

Possible cause

DTC Strategy » CAN Signal Check

¢ Poor Connection

Enable Conditions « |IGON

* Power supply to each module

Threshold value * No CAN message from ABS for more than 1sec.

* Open or short in CAN communication
line of PCM

MIL ON Condition « Lamp ON

* Open or short in CAN communication
line of TCCU

» Faulty 120Q registor(Cluster)

+ Faulty PCM

+ Faulty ABS

Diagnostic Circuit Diagram

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Signal Waveform

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Scantool Diagnostics

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Terminal & Connector Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN register and communication line
inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN communcation line inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Component Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Verification of Vehicle Repair

Refer to DTC U0001 : High Speed CAN Communication
BUS.
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AT-214

Automatic Transaxle System

U0122 Lost Communication With Vehicle Dynamics Control Module

Component Location
Refer to DTC P1739 : General position encoder error.
General Description

Refer to DTC U0001 : High Speed CAN Communication
BUS.

DTC Detecting Condition

DTC Description

DTC U0122 is set if TCCU can’t receive any response
signal from TCS

Item Detecting Condition

Possible cause

DTC Strategy » CAN Signal Check

¢ Poor Connection

Enable Conditions « |IGON

* Power supply to each module

Threshold value * No CAN message from TCS for more than 1 sec.

* Open or short in CAN communication
line of PCM

MIL ON Condition « Lamp ON

* Open or short in CAN communication
line of TCCU

» Faulty 120Q registor(Cluster)

+ Faulty PCM

+ Faulty TCS

Diagnostic Circuit Diagram

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Signal Waveform

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Scantool Diagnostics

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Terminal & Connector Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN register and communication line
inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

CAN communcation line inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Component Inspection

Refer to DTC U0001 : High Speed CAN Communication
BUS.

Verification of Vehicle Repair

Refer to DTC U0001 : High Speed CAN Communication
BUS.
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Transfer Case Assembly AT-215

Transfer Assembly

Components

SHMAT9001L

1. Dynamic damper 9. Qil filter

2. TCCU and assembly 10. Main shaft

3. Rear flange 11. Reduction hub

4. Shift shaft assembly 12. Snap ring

5. Clutch hausing 13. Ring gear

6. Lockup clutch 14. Carrier assembly

7. Lockup fork 15. Front output shaft assembly
8. Chian
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AT-216

Removal

Automatic Transaxle System
1.

Disconnect the battery (-) terminal.

3. Remove the front muffler(A) or muffer hanger
rubber(B), by removing rear muffler(C).

[l
I
\

SHMAT8001D
2. Remove the front propeller shaft(A). (4WD)

TN
g /7\ /r‘] -
RN

SBLAT6007L

SHMATS8003L

(1 ] Eﬁ%ﬁ%_/!_

T

SHMATB8004L
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Transfer Case Assembly AT-217

4. Remove the rear propeller shaft(A). 8. Disconnect the 4WD ECU connector(A) or EMC
‘ connector(B).

o

SBLAT6009L

5. Support the transmission assembly with a jack SHMAT8005D
6. Remove the cross member(A). 9. Remove the mounting bolts(A,B-4ea) and the
transfer assembly.

SHMAT8002D

7. Remove the insulator support bracket(A). SHMATBT12L

SHMAT8113L
SHMAT8020L
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AT-218 Automatic Transaxle System

10.Remove the transfer assembly by lowering the 3. Remove the dynamic damper (A) by removing bolts
supporting jack. (B-4ea).
Disassembly A

i/

1. Disconnecting the connectors, remove the wiring
assembly (A).

SHMAT9004L

4. Remove the flange nut (A).

—

.
—

SHMAT9002L

( ) /
I \ / —. N ! - {_/
2. Remove the TCCU and motor assembly (A) by L\ [ =&l /r\\\\

removing bolts (B-3ea).

SHMAT9005L
5. Remove the rear flange (A) by using a puller.

TT (\ﬁ\

L
SHMAT9003L = F
|

J

SHMAT9006L
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Transfer Case Assembly

AT-219

6. Remove the washer (A).

SHMAT9007L
7. Remove the transfer cover bolts (A-17ea).

SHMAT9008L

8. Using the special tool (09215-3C000), separate the
transfer cover and case in two parts.

SHMAT9009L

9. Remve the transfer cover (A).

MCAUTION
Do not shake the transfer cover not to damage to
the inner parts.

SHMAT9010L
10.Remove the return spring (A).

SHMAT9011L
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AT-220

Automatic Transaxle System

11.Remove the clutch housing (A).

~
_ O

(ol ™~

- T

AL |

o —

f‘d)/ i’?—g‘%\ct ) ?If" \}Q \
= S

s s p\°

SHMAT9012L

12.Remove the lockup clutch (A) with the lockup fork
(B).

SHMAT9014L

14.Remove the reduction fork (A).

SHMAT9015L

15.Remove the oil filter (B) by removing the magnetic
(A).

SHMAT9016L
16.Remove the main shaft (A).

SHMAT9017L
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AT-221

Transfer Case Assembly
17.Remove the reduction hub (A). 20.Remove the snap ring (A) between the carrier (B)
and ring gear (C).

SHMAT9018L

18.Remove the snap ring (A).

— —

/| ."‘I'TL&\\ _ 4
LS 'T'ﬂf; &
\\\?"””/\\ of
N
SHMAT9022L

SHMAT9019L
22.Widen two ends of the snap ring (A) and remove the

19.Remove the front output shaft assembly outward from
carrier assembly (B).

I

-]
1 {j "IL.} ." 7 _,‘_ ﬁ \

the case.

SHMAT9026L

SHMAT9020L
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AT-222 Automatic Transaxle System

23.Pull each wire from the connector housing. Reassembly
1. Install the clutch coil (A).

SHMAT9023L
24.Remove the clutch coil nuts (A-3ea). SHMAT9025L
2. Install the clutch coil nuts (A-3ea).

SHMAT9024L
SHMAT9024L

3. Insert each wire to the connector housing.

SHMAT9025L

SHMAT9023L
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AT-223

7. Install the front output shaft assembly outward from
the case.

Transfer Case Assembly

4. Widen two ends of the snap ring (A) and install the
carrier assembly (B).

SHMAT9026L SHMAT9020L
8. Install the snap ring (A).

5.

./‘.‘J: ‘\i I\ '.\‘ ml}___—:g 7 C _:j
\ Vo s mi—— [/
\ SANNSF \Hﬂ.’
© \ \a Q'\I’in\?ﬁﬁ-‘l/ -
N & \;\\K\%;»/ %wz/ﬁ J
\ \\ NS o,/
e

SHMAT9022L SHMAT9019L

6. Install the snap ring (A) between the carrier (B) and 9. Install the reduction hub (A).

ring gear (C).

SHMAT9018L

SHMAT9021L
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AT-224

Automatic Transaxle System

10.Install the main shaft (A).

SHMAT9017L
11.Install the oil filter (B) and the magnetic (A).

13. Install the fork rail (A).

SHMAT9015L

SHMAT9013L
15.Install the clutch housing (A).

=3

—

.u/ o e
&/ ok \\
I N2 _L_f,r,{.z_ ‘.‘ \ng N
g iy R0 AN

|

SHMAT9012L
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Transfer Case Assembly

16. Install the return spring (A).

SHMAT9011L

17.Grease the contact surface of the cover and install

the transfer cover (A).

SHMAT9010L

18.Install the transfer cover bolts (A-17ea).

SHMAT9008L

19.Install the washer (A).

SHMAT9007L

20.Install the rear flange (A) by using press.

ﬁ\ s
Aol ey
SNl [

Jff@ﬁ v )

SHMAT9006L
21.Install the flange nut (A).

SHMAT9005L
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AT-226

Automatic Transaxle System

22.Install the dynamic damper (A) by installing bolts
(B-4ea).

I

10 Xy | =

SHMAT9004L

23.Install the TCCU and motor assembly (A) by installing
bolts (B-3ea).

SHMAT9003L

24.Connecting the connectors, install the wiring
assembly (A).

SHMAT9002L

Installation
1. Lowering the vehicle or lifting up a jack, install the
transfer assembly.

2. Install the mounting bolts(A,B-4ea) and the transfer
assembly.

SHMAT8112L
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Transfer Case Assembly

AT-227

3. Connect the 4WD ECU connector(A) or
connector(B).

SHMAT8005D

4. Install the rear propeller shaft(A).

EMC

Tightening torque :
58.83~68.64Nm(6~7kgf.m, 43.39~50.631b-ft)

f S8

SBLAT6009L

5. Install the insulator support bracket(A).

SHMAT8020L

6. Install the cross member(A).

SHMAT8002D

7. Install the front propeller shaft(A). (4WD)

Tightening torque :
58.83~68.64Nm(6~7kgf.m, 43.39~50.63Ib-ft)

SBLAT6007L
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AT-228 Automatic Transaxle System

8. Install the front muffler(A) or muffer hanger rubber(B), 9. Install the battery (-) terminal.
by removing rear muffler(C).

s
| fé@lf\?é/ﬁ//_

[ )
e ey
p

[
e

SHMAT8001D

e N : T
— ST (c
, _.,.ng.},%‘x\:\}_\\_f?}
7 NS
SHMAT8002L
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