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PREPARATION AND PRECAUTIONS

Special Service Tools

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

Tool number
{Kent-Moore No.)
TFool name

Description

ST25055001
{J34301-C)
Oil pressure gauge set
@ S8T25051001
« — )
Gil pressure gauge
@ S8T25052000
( =
Hose
@ ST25053000
(= )
Joint pipe
@ ST25054000
« —
Adapter
& ST25055000

( = )

Measuring line pressure

Adapter NTOS7
8TO7870000 a Disassembling and assembling A/T
(J37068)

Transmission case stand
I“ a: 182 mm (7.17 in}
d b: 282 mm (11.10 in)
\X c: 230 mm (9.06 in)
NT421 d: 100 mm (3.94 in)
KV31102100 Checking one-way clutch in torque converter
{J37065)
Torgue converter one-way
clutch check tool
NT098
S5T25850000 Removing oil pump assembly
(J25721-A)
Sliding hammer
a: 179 mm (7.05 in)
b: 70 mm (2.76 in}
c: 40 mm (1.57 in) dia.
NT422 d: M12 x 1.75P
KV31102400 Removing and instaliing clutch return springs
(J34285 and
J34285-87)
Clutch spring compressor
a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 in)
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PREPARATION AND PRECAUTIONS
Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description
Tocl name
ST33200000 Installing oil pump housing oil seal
(J26082) Installing rear oil seal
Driit
a: 60 mm {2.36 in) dia.

NTOB1t b: 44.5 mm (1.752 in) dia.
(J34291) Selecting oil pump cover bearing race and oil
Shim setting gauge set pump thrust washer

NT101

Supplemental Restraint System (SRS) “AlR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-
ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-
sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Information necessary
to service the system safely is included in the RS section of this Service Manual.

WARNING:

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

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

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

Precautions for On Board Diagnostic (OBD)
System of A/T and Engine

The ECM (ECCS conirol module) has an on board diagnostic system. It will light up the malfunction indica-

tor lamp (MIL) to warn the driver of a malfunction causing emission deterioration.

CAUTION:

e Be sure to turn the ignition switch “OFF” and disconnect the negative battery terminal before the
repair or inspection work. The open/short circuit of the related switches, sensors, solenoid valves,
etc. will cause the MIL to light up.

e Be sure to connect and lock the connectors securely after the work. The loose (unlocked) connec-
tor will cause the MIL to light up due to the open circuit. {(Be sure to connect the connector with-
out water, grease, dirt, bent terminals, etc. in it.) ‘

e Be sure to route and clamp the harnesses properly after work. The interference of the harness with
a bracket, etc. may cause the MIL to light up due to the short circuit.

¢ Be sure to erase the unnecessary (already fixed) malfunction information in the A/T control unit or
ECM before returning the vehicle to the customer.
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PREPARATION AND PRECAUTIONS

Precautions

Before proceeding with disassembly, thoroughly
clean the outside of the transmission. It is impor-
tant to prevent the internal parts from becoming
contaminated by dirt or other foreign matter.
Disassembly should be done in a clean work
area.

Use lint-free cloth or towels for wiping parts
clean. Common shop rags can leave fibers that
could interfere with the operation of the trans-
mission.

Place disassembled parts in order for easier and
proper assembly. ‘

Al parts should be carefully cleaned with a gen-
eral purpose, non-flammable solvent before
inspection or reassembly.

Gaskets, seals and O-rings should be replaced
any time the transmission is disassembled.
When connecting A/T control unit harness
connector, tighten bolt until red projection is in
line with connector.

- 6\ Red

projection

Protector

AAT151

520

it is very important to perform functional tesis
whenever they are indicated.

AT-4

The valve body contains precision paris and
requires extreme care when parts are removed
and serviced. Place removed parts in a paris
rack in order to replace them in correct positions
and sequences. Care wiil also prevent springs
and small parts from becoming scattered or lost.
Properly installed valves, sleeves, plugs, etc.
will slide along bores in valve body under their
own weight.

Before assembly, apply a coat of recommended
ATF to all parts. Apply petroleum jelly to protect
O-rings and seals, and to hold bearings and
washers in place during assembly. Do not use
grease.

Extreme care should be taken to avoid damage
to O-rings, seals and gaskets when assembling.
Replace ATF cooler if excessive foreign material
is found in oil pan or clogging strainer. Refer to
“ATF COOLER SERVICE”, on next page.

After overhaul, refill the transmission with new
ATF.

When the A/T drain plug is removed, only some
of the fluid is drained. Old A/T fluid will remain
in torque converter and ATF cooling system.
Aiways follow the procedures under “Changing
A/T Fluid” in the MA section when changing A/T
fluid.



PREPARATION AND PRECAUTIONS

Service Notice or Precautions

FAIL-SAFE
The A/T control unit has an electronic Fail-Safe (imp home mode). This allows the vehicle to be driven even
if a major electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear even with a shift lever position of “1”, “2” or “D". Cus-
tomer may complain of “sluggish or poor acceleration”.
When the Fail-Safe operation occurs the next time the key is turned to the “ON” position, the O/D OFF indi-
cator lamp will blink for about 8 seconds. (For diagnosis, refer to AT-35.)
Fail-Safe may activate without electrical circuit damages if the vehicle is driven under extreme conditions (such
as excessive wheel spins and emergency braking immediately afterwards). In this case, turn the ignition key
“OFF” for 5 seconds and then “ON” to recover normal shift pattern.
The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared. The
customer may resume normal driving conditions by chance.
Always follow the “WORK FLOW” (Refer to AT-33).
The SELF-DIAGNOSIS results will be as follows:

The first SELF-DIAGNOSIS will indicate the damage of the vehicle speed sensor or the revolution sen-

SOr.
During the next SELF-DIAGNOSIS performed after checking the sensor, no damages wili be indicated.

ATF COOLER SERVICE

Replace ATF cooler if excessive foreign material is found in oil pan or clogging strainer.

KA24DE engine (with RE4R01A) ... fin type cooler
Replace radiator lower tank {which includes ATF cooler) with a new one and flush cooler line using clean-

ing solvent and compressed air.

OBD-ll SELF-DIAGNOSIS

& AT self-diagnosis is performed by the A/T control unit in combination with the ECM. The results can be
read through the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL}). Refer
to the table on AT-21 for the indicator used to display each self-diagnostic result.

® The self-diagnostic results indicated by the MIL are automatically slored in both the ECM and A/T control
unit memories.
Always perform the procedure “HOW TO ERASE DTC” on AT-19 to complete the repair and avoid
unnecessary blinking of the MIL.

¢ The following self-diagnostic items can be detected using ECM self-diagnostic results mode* only when
the O/D OFF indicator lamp does not indicate any malfunctions.
—Improper shifting to 1st, 2nd, 3rd, or 4th gear position
~Improper torque converter clutch operation
—improper lock-up operation.

*: For details of OBD-II, refer to EC section (“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™).
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OVERALL SYSTEM

A/T Electrical Parts Location

,harness

[t

Inhibitor switch.
Dt /

X Fisible link, fuse connestor—",

\{’\6 FOAT solenoidd//

and relay box
/—-X\._,-Jeﬁ—y—crﬂ Y /7 harness connector

connsctor \2}
IO
A~ Lhrottle ;;Esitionz

switch harness ~%
connector

“Overdrive control switch\

NN

Revolution
sensor

Dropping resisToN
) ™~

(Control vaive
lower body}

W A
~Data link connector@\
;\\flor CONSULT K/ \\

N T

\ valve A

NN

{Control — #7700

valve YTorque converter cluich
solenoid valve

upper AT fluid

body) temperature

Shift solenoid

Qverrun
clutch
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OVERALL SYSTEM

Wiring Diagram — AT —

BATTERY IGNITION SWITCH AT-A/T—O'I

ON or START

Refer to EL-POWER.
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d)

IGNITION SWITCH G G - AT-A/T -02
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d)

AT-A/T-03
AT CONTROL
CU UNIT
DUTY SHIFT SHIFT OVR/C PLDUTY PLDUTY FLUID
SOL SOLA SOLB S0L S0L S0L{DA) TEMP
GY/R L/R LY P oR B W/R

\ \ \ \ \ \ \
=53

GY/R LR LY P OR P W/R B
N S - - - a7
GY/R L/R OR wW/R B

I
P
=1
% DROPPING
RESISTOR
L
oR

AT
SOLENOID
VALVE L/R

OR
" TERMINAL ™ /R TR 1 TR [pooeeeneneeee
CORD
1ASSEMBLY *2 *3 *2 *3
ﬁﬂ [a]
TORQUE é

CONVERTER SHIFT SHIFT OVERRUN
CLUTCH SOLENOID SOLENOID CLUTCH
SOLENOID VALVE A VALVE B SOLENOID

€
l

AT FLUID
TEMPERATURE
SENSOR

LINE PRESSURE
SOLENOID VALVE

Refer to last page (Foldout page).
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OVERALL SYSTEM

Wiring Diagram — AT — {Cont’d)

AT-A/T-04
Gl
CONTROL. MODULE)
v/Rel[ 3 | TAacHO : WA
DT DT2 DT3 NEUT VOO ATCK
(1 Ry =1 Y R o Ry €V Ry e i
LG LW LR /G RrY R/B
LG
EC
FE

@ === 1 B B To EL-METER ED
FA
G LN LA (SN (R |
LB LG LW UR RG RAY R/B
a1l Goll___ Gl G0 5] Il Iz=1 BR
ENG DTt Df2 pT3 N TH/SEN OBDII
REV SIGNAL — (N) AT CONTROL UNIT
ST
Refer to last page (Foldout pagea).
We3) . RS
112 34 .-F'I
slel7laloliofii]i2
BT
—1
AR RREERE EI R Y 255 T g ) 2, ) ] B B YR @) %
s]a]7]8] heh7]aligleoz1j22 poja7asiaclola 1kzleaadlanfasiariag]| ™~ 4,
EL
(DX

MAT47BA 5 2 7

AT-11



OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

AT-A/T-05
AT CONTROL UNIT
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OVERALL SYSTEM

Cross-sectional View
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OVERALL SYSTEM
Hydraulic Control C
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OVERALL SYSTEM

Shift Mechanism

CONSTRUCTION
@l
@
. MA
L{" . EM
J::\' =
] LG
EG
[.._l
J@ @4 l $\@\ | )
® @ @ @ID ® )
€L
SAT214H
T
IO Torque converter @ Front internal gear 4@ Overrun clutch
@ Oil pump @ Front planetary carrier G Low one-way clutch
@ Input shaft i Rear sun gear @ Low & reverse brake AT
@ Brake band id Rear pinion gear @ Parking pawl
® Reverse clutch (® Rear internal gear @ Parking gear
® High cluich @ Rear planetary carrier @ Output shaft PD
@ Front sun gear (i Forward cluich @ |dle gear
® Front pinion gear i Forward one-way clutch @ Output gear EA
FUNCTION OF CLUTCH AND BRAKE
Clutch and brake components Abbr. Function
(8 Reverse clutch R/C To transmit input power to front sun gear @.
® High clutch H/C To transmit input power to front planetary carrier @ . B
@ Forward clutch FiC To connect front planetary carrier (9 with forward one-way clutch
8. &7
{d Overrun clutch o/C To connect front planetary carrier @ with rear internal gear 3.
@ Brake band B/B To lock front sun gear @ .
B

When forward clutch (9 is engaged, to stop rear internal gear 3

@® Forward one-way clutch FIO.C from rotating in opposite direction against engine revclution.
@ Low one-way clutch LO.C To s?top fron-t planetay carrier {9 from rotating in opposite direction BT
against engine revolution.
i@ Low & reverse brake L & R/B To lock front planetary carrier p. A
EL
DX
531
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OVERALL SYSTEM

OPERATION OF CLUTCH AND BRAKE

Shift Mechanism (Cont’d)

. Band servo Forward Low Low &
Shift position Reverse | High ) Forward | Qverrun one-way | one-way | reverse | Lock-up Remarks
P cutch | clutch | cutch | clutch 2nd 3rd 4th | hy luteh y k
apply | release | apply | clute clute prake
. PARK
POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
st O |["® ® e
» 2nd O ["O | O ° Automatic shift
1«23«44
3rd O| O[O |=®] ® d 50O
an O|® 2® | ® | O O
1
, st O ® o Automatic shift
16223
2nd O @ O o
Locks (held sta-
1st
1 s O ¢ O ticnary)
in 1st speed
2ng O|l0o|0o o ez

*1: Operates when overdrive control switch is being set in "OFF" position.
*2: Oif pressure is applied to both 2nd "apply” side and 3rd "release” side of band servo piston. However, brake band does not contract because oil

pressure area on the “release” side is greater than that on the "apply” side.
*3: Oil pressure is applied to 4th "apply” side in condition *2 ahove, and brake band contracts.
*4: AT will not shift to 4th when overdrive control switch is set in “OFF™ position.
*5: Operates when overdrive control switch is "OFF”.

@000

532

: Operates

: Operates during “progressive” acceleration.

: Operates but does not affect power transmission.

AT-16

: Operates when throttle opening is less than 1/16, activating engine brake.

: Operates when throttle opening is less than 1/18, but does not affect engine brake.



OVERALL SYSTEM

Control System

OUTLINE
automatic transmission senses vehicle operating conditions through various sensors. way
The RE4R01A aut tict hicl t dit th h various s rs. It always
controls the optimum shaft position and reduces shifting and lock-up shocks. &l
SENSORS CONTROL UNIT ACTUATORS
A
Inhibitor switch
Throttle position sensor . R . ] [EM]
Closed throttle position switch S.hm control ] Shfﬂ soleno!d valve A
- » Line pressure control Shift solenoid valve B
Wide open throtile position ;
ewitch Lock-up control Ovarrun clutch solenoid vaive
Engine spesd signal > Overrun clutch control > Torque converter clutch LG
gine sp 8 Timing control solenoid valve
AT fluid temperature sensor . ; .
Revolution sensor Fail-safe control Line pressure solenoid valve E@
. Self-diagnosis 0O/D OFF indicator lamp
Vehicle speed sensor
Overdrive control switch
FE
CONTROL SYSTEM
Gl
M7
Engine
9 AT
ASCD
D control unit PO
{NT fluid temperature sensor ﬁ@\
Line pressure solenoid
Torque converter ciutch
inhibitor solgnoid valve Oropping resistor Qverdrive control
Closed throttie switch Overrun clutch solenoid switch
position switch valve
Wide open throttle | Shift solenoid valve A BR
position switch Shift_solenoid valve B
Throttle position *
Sensor ST
@ A/T controb unit
) RS
O/D OFF indicator
- @ @
BT
ECM —| Vehicle speed sensor I Q D
SAT479I
A
EL
(DX
533
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OVERALL SYSTEM

A/T CONTROL UNIT FUNCTION

The function of the A/T control unit is to:

Control System (Cont’d)

e Receive input signals sent from various switches and sensors.
e Determine required fine pressure, shifting point, lock-up operation, and engine brake operation.
e Send required output signals to the respective solenoids.

INPUT/OUTPUT SIGNAL OF A/T CONTROL UNIT

Sensors and solenoid valves

Function

Input

Inhibitor switch

Detects select lever position and sends a signal to A/T control unit.

Throttle position sensor

Detects throttie valve position and sends a signal to A/T control unit.

Closed throttle position switch

Detects throttle valve’s fully-closed position and sends a signal to AT control
unit.

Wide open throttle position switch

Detects a throttle valve position of greater than 1/2 of full throttle and sends a
signal to A/T control unit.

Engine speed signal

From ECM (ECCS control moduis}.

A/T fluid temperature sensor

Detects transmission fluid temperature and sends a signal toc A/T control unit.

Revolution sensor

Detects output shaft rpm and sends a signal to A/T control unit.

Vehicle speed sensor

Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
sor (installed on transmission) malfunctions.

Overdrive control switch

Sends a signal, which prohibits a shift to “D,” {overdrive) position, fo the A/T
control unit.

Qutput

Shift solenoid valve A/B

Selects shifting point suited to driving conditions in relation to a signal sent from
A/T control unit.

Line pressure solenoid valve

Regulates {or decreases} line pressure suited to driving conditions in refation to
a signal sent from A/T control unit.

Torque converter clutch solenoid valve

Regulates (or decreases) lock-up pressure suited to driving conditions in relation
to a sigral sent from A/T control unit.

QOverrun clutch solenocid valve

Controts an “engine brake” effect suited to driving conditions in relation to a sig-
na! sent from A/T control unit.

O/D OFF indicator lamp

Shows A/T control unit faults, when A/T contrel components malfunction.

534
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) provides two functions for the A/T system. One function is to receive & sig-
nat from the A/T control unit used with OBD-related parts of the A/T system. The signal is sent to the ECM
when a malfunction oceurs in the corresponding OBD-related part. The other function is to indicate a diagnos-
tic result by means of the MiL {malfunction indicator lamp) on the instrument panel. Sensors, switches and

solenoid valves are used as sensing elements.
The MIL automaticaliy iifluminates in One or Two Trip Detection Logic when a malfunction is sensed in rela-

tion to A/T system parts.

One or Two Trip Detection Logic

ONE TRIP DETECTION LOGIC

If a malfunction is sensed during the first test drive, the MIL will illuminate and the malfunction will be stored
in the ECM memory as a DTC. The A/T control unit is not provided with such a memory function.

TWO TRIP DETECTION LOGIC

When a malfunction is sensed during the first test drive, it is stored in the ECM memory as a 1st trip DTC
(diagnostic trouble code) or 1st trip freeze frame data. At this point, the MIL will not illuminate. — First Trip
If the same malfunction as that experienced during the first test drive is sensed during the second test drive,

the MIL will iiluminate. — Second Trip
A/T-related paris for which the MIL illuminates during the first or second test drive are listed below.

Items MIL
One trip deteclion Two trip detection
Shift solenoid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTC: PO755 {1201) X
Throttle position sensor or switch — DTC: P1705 {(1206) X
Except above X

The “trip” in the “One or Two Trip Detection Logic” means a driving mode in which self-diagnosis is performed
during vehicle operation.

Diagnostic Trouble Code (DTC)
HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.

(Either code for the 1st trip or the 2nd trip can be read.)

@@ 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode 1l (Self-Diagnos-
tic Results) Examples: 1101, 1102, 1103, 1104, elc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0705, P0710, P0720, P0725, etc.

Thetse [gTCs are prescribed by SAE J2012. (CONSULT also displays the malfunctioning compenent or
system.

Gl

¢ Output of a DTC indicates a malfunction. However, Mode 1l and GST do not indicate whether the
malfunction is still occurring or has occurred in the past and has returned to normal.

CONSULT can identify them, Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC

The diagnostic trouble code can be erased by CONSULT, GST or ECM DIAGNOSTIC TEST MODE as

described following.

e If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.

® When you erase the DTC, using CONSULT or GST is easier and quicker than switching the mode
selector on the ECM.

The following emission-related diagnostic information is cleared from the ECM memory when erasing

DTC related to OBD-Il. For details, refer to EC section “Emission-related Diagnostic Information”, “ON

BOARD DIAGNOSTIC SYSTEM DESCRIPTION".

Diagnostic trouble codes (DTC)

1st trip diagnostic trouble codes (1st trip DTC)

Freeze frame data

1st trip freeze frame data

System readiness test (SRT} codes

Test values

AT-18
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

_ Diagnostic Trouble Code (DTC) (Cont’d)
HOW TO ERASE DTC (With CONSULT)

]
A/T control unit.

e If diagnostic trouble code is not for A/T related items (Refer to AT-46), skig steps 2 through 4.

1. If the ignition switch stays "ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at
least 5 seconds and then turn it “ON" (engine stopped} again.

2. Turn CONSULT “ON” and touch “A/T".

3. Touch “SELF-DIAG RESULTS".

4. Touch “ERASE”. (The DTC in the A/T control unit will be erased.) Then touch “BACK” twice.

5. Touch "ENGINE",

6. Touch “SELF-DIAG RESULTS”.

7. Touch “ERASE”, (The DTC in the ECM will be erased.)

If a DTC is displayed for both ECM and A/T control unit, it needs to be erased for both ECM and

How to erase DTC (With CONSULT)

If the ignition switch stays “ON" after repair work, be sure to turn ignition switch "OFF" once. Wait at least 5 seconds
and then turn it “ON" (engine stopped} again.

1.

[In_ seecTsvsTEM | |[lm  setecTomamove  [] W seLF-DiaG REsuLTs Il [
| ENGINE [SELF-DIAG RESULTS ¥ | FAILURE DETECTED
AT ) [ paTa MONITOR | SHIFT SOLENOIDV A

l
l
I
I
I

Turn CONSULT “ON*, and toucl

I
{

l]
[ ERASE || PRINT ]

Touch “SELF-DIAG RESULTS™.

4.

Touch “ERASE". (The DTG in the
AT comtrol unit will be erased.}

AT,
Touch < ] Touch ’_J
F “BACK". “BACK".
[ln  sELECTsYsTEM ] |lm  seecTonamobe ) W SELF-DIAG RESULTS I []
ENGINE i | | WORK SUPPORT l FAILURE DETECTED  TIME
AT 1 [ SELF-DIAG RESULTS o | SHIFT SOLENOIDV A ©
] [:> | DATA MONITOR = | \:> [PO750]
| ACTIVE TEST |

[ SAT- OBD TEST VALUE

|
| i
| | [ ERASE || PRINT |[ FFdata |

| FuncTion TEST

.mr—————.—

7.  Touch "ERASE”. (The DTC in the
ECM will be erased.)

Touch “ENGINE". 6. Touch “SELF-DIAG RESULTS".

SEF3728

HOW TO ERASE DTC (With GST)

1.
2.
3.

if the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at
least 5 seconds and then turn it “ON” (engine stopped) again.

Perform “SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-22. (The engine warm-up step can
be skipped when ﬁerforming the diagnosis oniy to erase the DTCE)

Select Mode 4 with Generic Scan Tool (GST). For details, refer to EC section (“Generic Scan Tool (GST)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION").

HOW TO ERASE DTC (No Tools)

1.
2.
3.

536

If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF" once. Wait for at

least 5 seconds and then turn it “ON” Sang‘ine stopped) again.
Perform “SELF-DIAGNOSTIC PROCEDURE {(No Tools)”. Refer to AT-22. (The engine warm-up step can

be skipped when performing the diagnosis onlr to erase the DTG.)
Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.

Refer to EC section ["HOW TO SWITCH DIAGNOSTIC TEST MODES"”, “Malfunction Indicator Lamp
(MIL})", “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-20



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

[m  SELECTSYSTEM

Seli-diagnosis

ENGINE

AT Iy

provided following the items.

AN | SN N | S | SO ) B )

SAT974H

FAILURE DETECTED
THROTTLE POS! SEN

B seLF-DIAG RESULTS B [

operation.

played at reat time.

| ERASE ][ PRINT Ts

T708G

2. Touch “SELF-DIAG RESULTS”.
Display shows malfunction experienced since the last erasing

After performing this procedure, place check marks for results on
the “DIAGNOSTIC WORKSHEET”, AT-31. Reference pages are

@ SELF-DIAGNOSTIC PROCEDURE (With CONSULT)

1. Turn on CONSULT and touch “A/T".
If A/T is not displayed, check A/T control unit power supply and
ground circuit. Refer to AT-51. If result is NG, refer to EL sec-
tion (“POWER SUPPLY ROUTING”).

CONSULT performs REAL-TIME SELF-DIAGNOSIS.
Also, any malfunction detected while in this mode will be dis-

Detected items

(Screen terms for CONSULT,
"SELF-DIAG RESULTS" test mode)

Malfunction is detected when ...

Indicator for Diagnostic Resuits

THE
O/D OFF

indicator lamp
(Available when

“AT" on CONSULT

Malfunction
indicator lamp*2
{Available when

"ENGINE"” on CON-

is touched.) SULT is touched.)
Inhibitor switch circuit & A/T controd unit does not receive the correct voltage sig- . X
(INHIBITOR SWITCH) nal (based on the gear position) from the switch.
Revolution senscr ® A/T control unit does not receive the proper voltage sig- % X
{VHCL SPEED SEN-A/T) nal from the sensor.
Vehicle speed sensor (Meter) & AT control unit does not receive the proper volage sig- X o
{VHCL SPEED SEN-MTR} nal from the sensor.
Improper shifting to 1st gear position e AT cannot be shifted to the 1st gear position even if _ X1
{A/T 18T SIGNAL) electrical circuit is good.
Improper shifting to 2nd gear position & A/T cannot be shifted to the 2nd gear position even if _ X*1
(AT 2ND SIGNAL) electrical circuit is good.
Improper shifting to 3rd gear position 8 A/T cannot be shifted 1o the 3rd gear position even if _ x*1
{A/T 3RD SIGNAL) electrical circuit is good.
Improper shifting to 4th gear position e A/T cannot be shifted to the 4th gear position even if _ X1
(AT 4TH SIG OR TCC) electrical circuit is good.
Improper lock-up operation e A/T cannot perform lock-up even if electrical circuit is i 3+
(A/T TCC SIGNAL} good.
Shift solenoid valve A # A/T control unit detects an improper voltage drop when it X X
{(SHIFT SOLENQID/V A) tries to operate the solenoid valve.
Shift solenoid valve B & A/T control unit detects an improper voltage drep when it X X
(SHIFT SOLENOID/YV B}) fries 1o operate the solenoid valve.
Overrun clutch solenoid valve o AT control unit detects an improper voltage drop when it X X
(OVERRUN CLUTCH S/V) tries to operate the solenoid valve.
T/C clutch solenocid valve » A/T control unit detects an improper voltage drop when it X %
(TOR CONV CLUTCH 5V) tries to operate the solenoid valve.
Line pressure solenoid valve & AT control unit detects an improper voliage drop when it X X
(LINE PRESSURE S/V} tries to operate the solenoid valve.
Throttle position sensor e A/T control unit receives an excessively low or high volt-
Throttle position switch age from the sensor. X X
(THRTL POSI SEN-A/T)
Engine speed signal * A/T control unit does not receive the proper voltage sig- X X

(ENGINE SPEED SIG)

nat from the ECM.

AT-21
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont’d)

Detected items

(Screen terms for CONSULT,
“SELF-DIAG RESULTS" test mode)

Indicator for Diagnostic Results

Malfunction is detected when ...

T

O/D OFF
indicator lamp
{Available when
"AT" on CONSULT

Malfunction
indicator lamp*2
(Available when

“ENGINE" on CON-

CATED
FURTHER TESTING MAY BE

REQUIRED**)

is touched.) SULT is touched.)
A/T fluid temperature sensor * A/T control unit receives an excessively low or high volt- X X
(AT FLUID TEMP SENSOR} age from the sensor.
Initial start « This is not a malfunction message (Whenever shutting off
INITIAL START a power supply to the control unit, this message appears X —
on the screen.)

No failure ® No faillure has been detected.
(NO SELF DIAGNOSTIC FAILURE INDI-

X X

Refer to EC section ["Generic Scan Tool {GST)”, “ON BOARD

X : Applicable
— : Not applicable
1 : These malfunctions can not be displayed by MIL Heweck if another malfunction is assigned to the O/D OFF indicator lamp
*2 : Refer to EC section ["Malfunction Indicator Lamp (MIL)”, “ON BOARD DIAGNCSTIC SYSTEM DESCRIPTION™].
(&) SELF-DIAGNOSTIC PROCEDURE (With GST)
CODES/FREEZE 1
DIAGNOGSTIC SYSTEM DESCRIPTION"].
P1705 THROTTLE POS 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT383I
B @lc?s SELF-DIAGNOSTIC PROCEDURE (No Tools)
! DIAGNOSIS START
NGRS
B] v
1. Stant engine and warm it up to normal

SAT774B

SAT322H

engine operating temperalure.

2. Turn ignition switch to "OFF” position.

Wait for at least 5 seconds.

3. Turn ignition switch to “ACC" position.
4. Set overdrive control switch in “ON”

position.

5. Move selector lever to "“P” position.
6. Turn ignition switch to “ON" position.

{Do not start engine.)

7. Does O/D OFF indicator lamp come on

for about 2 seconds?

No

Go to "1. O/D OFF Indica-
"] tor Lamp Does Not Come
Oon”, AT-104.

J

op

¢ Yes
®

AT-22




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont’d)
@

mm |

SAT653E

OVER DRIVE
10N WOFF

1. Tum ignition switch to “OFF” position.

2. Tum ignition switch to "ON" position
(Do not start engine.}

3. Move selector lever to “D” position.

4. Tum ignition switch to “OFF” position.

5. Set overdrive control switch to “OFF”
position.

6. Turn ignition switch to “ON” position
(Do not start engine.}

® Wait for more than 2 seconds after igni-
tion switch “ON".

v

1. Move selector lever to “2” position.
2. Set overdrive control switch in “ON”
position.

SAT/80B
ovER DAIVE,
10N MOFF
SAT781B

o ,

Move selector lever lo "1 position.
Set overdrive control switch in "OFF”
position.

Y

Depress accelerator pedal fully and
release it.

Accelerator pedal

Releass

:

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-
NOSIS CODE on next page.

h 4

DIAGNOSIS END

SATIB1F|

.

|

o TR
|

o OEF ~

EEI e Hg\f:‘:fpn_

B - SAT322H

AT-23
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diag
JUDGEMENT OF SELF-DIAGNOSIS CODE

nosis (Cont’d)

O/D OFF indicatar lamp:

All judgement flickers are same.

\ L s
Te
—~L_OFF 1T

Self diagnosis
start
Start signal 10 judgement flickers

M

| i
fh hbbbbbhbtbhbt

{- Shada

SAT436F
All circuits that can be confirmed by self-diagnosis are OK.

4th judgement flicker is langer than others.

~» AL

Self-diagnosis
start

- --- Light
HMH_L. Shade
SATA43F

Shift solenoid valve A circuit is short-circuited or discon-

nected.
B Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-91.

1st judgement flicker is longer than others.

VI s~

SATAS7F

Revolution sensor circuit is short-circuited or disconnected.

®» Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN-
SOR) (DTC: 1102}, AT-64.

5th judgement flicker is longer than others.

.y \I/§
T
s

V] T~

_- Light

-Shade

_ .  SAT445F
Shift solencid valve B circuit is shorl-circuited or discon-

nected.
® Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-94.

2nd judgement fiicker is longer than others.

~ V7
—f O/D |—

OFF Ny
PN TN

--Shade

) o o  BAT434F
Vehicle speed sensor circuit is short-circuited or discon-

nected.
w Go to VEHICLE SPEED SENSOR-MTR, AT-102.

6th judgement flicker is longer than others.
NV

—| O/ |—
OFF ]~

/l|\\\

 SAT447F
Overrun clutch solenoid valve circuit is short-circuited or dis-

connected.
» Go to OVERRUN CLUTCH SOLENOID VALVE (DTC: 1203),

AT-99.

3rd judgement flicker is longer than others.

\_‘\\l’/é

~ 8% I=

AN
SAT441F

Throttle position sensor circuit is short-circuited or discon-

nected.
= Go to THROTTLE POSITION SENSOR (DTC: 1206), AT-97.

Light

}--Shade

7ih judgement flicker is longer than others.

. o SAT449F
Terque converter clutch solenoid valve circuit is short-cir-

cuited or disconnected.
®» Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE

(DTC: 1204), AT-80.

t, = 2.5 seconds . = 2.0 seconds t; = 1.0 second

540
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ON BOARD DIAGNOSTIC

SYSTEM DESCRIPTION

Self-diag

nosis (Cont’d)

C/D OFF indicator lamp:

8th judgement flicker is longer than others.,

NV rs
] '::o )
— F_|-
e e

Self-diagnosis
start

- —- Light
Mﬂ*. Shade

SAT451F
A/T fluid temperature sensor is disconnected or A/T control

unit power source circuit is damaged.
® Go to A/T FLUID TEMPERATURE SENSCR AND A/T CON-
TROL UNIT POWER SOURCE (DTC: 1208), AT-61.

Flickers as shown below.

-~ \J'/¢
TR
s e

SAT457F
Battery Rower is low. )
Battery has been disconnected for a long time.
Battery is connected conversel*n o
{(When reconnecting A/T control unit connectors. — This is
not a problem.)

9th judgement flicker is longer than others.

~ \{f.:’/
—] O |—
88
PR RN

SAT453F
Engine speed signal circuit is short-circuited or disconnected.
= Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-66.

Does not come on.
OFF
Self diagnosls
Start
________________ Light
{— —-Shade
SAT414G

Inhibitor switch, overdrive control switch or throttie position

switch circuit is disconnected or A/T control unit is damaged.

w Go to INHIBITOR, OVERDRIVE CONTROL AND THROTTLE
POSITION SWITCHES (DTC: 1101), AT-55.

10th judgement flicker is longer than others.

—_— Q/D -
| _OFF |~

SN

-~ Light

- Shade

) ) o o SAT4S5F
| Line pressure solenoid valve circuit is short-circuited or dis-

connecled.
= Go to LINE PRESSURE SOLENOID VALVE (DTC: 1205),

AT-88.

t4 = 1.0 second

AT-25
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnosis by CONSULT

NOTICE
1. The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each sole-
noid).

Check for time difference between actual shift timing and the CONSULT display. If the difference is
noticeable, mechanical parts (except solenoids, sensors, etc.) may be malfunctioning. Check mechanical

parts using applicable diagnostic procedures.
2. Shift schedule (which implies gear position) displayed on CONSULT and that indicated in Service Manual

may differ slightly. This occurs because of the following reasons:

e Actual shift schedule has more or fess tolerance or allowance,

® Shift schedule indicated in Service Manual refers to the point where shifts start. Gear position displayed

on CONSULT indicates the point where shifts are completed.

3. Shift solenoid valve “A” or “B” is displayed on CONSULT at the start of shifting. Gear position is displayed
upon completion of shifting (which is computed by A/T control unit).

4. Additional CONSULT information can be found in the Operation Manual supplied with the CONSULT unit.

SELF-DIAGNOSTIC RESULT TEST MODE

Refer to AT-21.

DATA MONITOR DIAGNOSTIC TEST MODE

Monitor item
ltem Dispiay ECU Main Description Rernarks
!nput signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SE-A/T * Vehicle speed computed from | When racing engine in “N” or “P”
{Revolution sensor) [km/hj or [mph] X _ signa! of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
0 km/h {0 mph}.
Vehicle specd sensor 2 VHCL/S SEMTR ® Vehicle speed computed from | Vehicie speed display may not be
(Meter) [km/h] or {mph} signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is dispiayed. (6 mphy). It may not indicate 0
km/h (0 mph} when vehicle is sta-
tionary.
Throttle position sensor THRTL OS SEN % _ ® Throttle position sensor signal
V] voltage is displayed.
A/T fluid temperature sensor FLUID TEMP SEN & AT fluid temperature sensor
[v] signal voltage is displayed.
X — b A
* Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOILT X . ® Source voltage of control unit is
V] displayed.
Engine speed ENGINE SPEED ® Engine speed, computed frem | Engine speed display may not be
frem] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not indicate O rpm even
when engine is hot running.
Overdrive control switch GCVERDRIVE SW & ON/OFF state computed from
[ON/OFF) X — signal of overdrive control SW
is displayed.
P/N position switch P/N POSI SW & ONJ/OFF state computed from
[ON/CFF} X — signal of P/N position SW is
displayed.
R position switch R POSITION SW ® ON/OFF state computed from
[ON/OFF] X —_ signal of R position SW is dis-
played.
D pasition switch D POSITION SW & ON/OFF state computed from
[ON/OFF) X — signal of D position SW is dis-
played.
2 position switch 2 POSITION SwW ® ON/OFF status, computed from
[ON/QFF] X — signal of 2 position SW, is dis-
played.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnosis by CONSULT (Cont’d)

Manitor item
hem Display _ECU Main Description Remarks
’ !npui signals
signals
1 position switch 1 POSITION SW * ON/OFF status, computed from
[ON/CFF} X — signal of 1 position SW, is dis-
played.
ASCD-cruise signai ASCD-CRUISE # Status of ASCD cruise signal is | ® This is displayed even when no
[ON/OFF] X _ displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Normal running state
ASCD-0D cut signal ASCD-OD CUT # Status of ASCD-OD release e This is displayed even when no
[ON/QFF] X _ signal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW e ON/OFF status, computed from | @ This is displayed even when no
[ON/OFF] X — signal of kickdown SW, is dis- kickdown switch is equipped.
played.
Closed throttle position switch CLOSED THL/SW @ ON/OFF status, computed from
[ON/OFF] X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRLU/P-SW ® ON/OFF status, computed from
[ON/OFF] X — signal of wide open throttle
position SW, is displayed.
Gear position GEAR & Gear position data used for
— X computation by control unit, is
disptayed.
Selector lever position SLCT LVR PQSI » Selector lever position data, * A specific value used for con-
— X used for computation by control trol is displayed if fail-safe is
unit, is displayed. activated due to error.
Vehicle speed VEHICLE SPEED e Vehicle speed data, used for
[km/h] or [mph] — X computation by control unit, is
displayed.
Throttle position THROTTLE PQSI ® Throttle position data, used for | ® A specific value used for con-
[/8] — X computation by control unit, is trol is displayed if fail-safe is
dispiayed. activated due to error.
Line pressure duty LINE PRES DTY & Control vaiue of line pressure
[%] solencid valve, computed by
— X ) :
controf unit from each input
signal, is displayed.
Torque converter clutch solencid | TCC SV DUTY « Control value of torque con-
valve duty %] _ X verter clutch solenoid valve,
computed by control unit from
each input signal, is displayed.
Shift solencid vaive A SHIFT S/V A e Control value of shift solenoid | Control value of solencid is dis-
{ON/OFF] _ X valve A, computed by control played even if solencid circuit is
unit from each input signal, is | disconnected.
displayed. The "OFF” signal is displayed if
Shift solenoid valve B SHIFT 5/V B * Control value of shift solenoid solencid circuit is shorted.
[ON/OFF] _ X valve B, computed by control
unit from each input signal, is
displayed.
Overrun clutch solenocid valve OVERRUN/C SV & Control value of overrun clutch
[ON/OFF] . X sotenoid valve computed by
control unit from each input sig-
nal is dispiayed.
Self-diagnosis display lamp SELF-D DP LMP . X e Control status of O/ OFF indi-
{C/D OFF indicator lamp) [ON/OFF] cator lamp is displayed.

X: Applicable
—: Not applicable

AT-27
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnosis by CONSULT (Cont'd)

DATA ANALYSIS
ltem Display form Meaning

. by R —
Torque converter clutch sole- Approxmlately 4% Lock UE)I, OFF
noid valve duty Approximately 94% Lock-up “ON"

Low line-pressure

Line pressure solenoid valve Approxmlate!y 0% (Small throffle opening}
duty Approximately 85% High line-pressure
(Large throttle opening)
Approximately 0.5V Fully-closed throttle
Throttle position sensor
Approximately 4V Fully-open throttle
Approximately 1.5V Cold [20°C (68°F}]
AT fluid temperature sensor 1 1
Approximately 0.5V Hot [B0°C (176°F)]
Gear position 1 2 3 4
Shift solenoid valve A ON OFF OFF ON
Shift solenoid valve B ON ON OFF OFF

544
AT-28



TROUBLE DIAGNOSIS — Introduction

Introduction

Sensors . . .
The A/T control unit receives a signal from the vehicle-speed

sensor, throtile position sensor or inhibitor switch and provides shift
AT controf unit ECM control or lock-up control via A/T unit solenoid valves,
L The A/T control unit also communicates with the ECM by means @]
@“ of a signal sent from sensing elements used with the OBD-related
_» 7 4 7 parts of the A/T system for malfunction-diagnostic purposes. The

A/T control unit is capable of diagnosing malfunctioning parts while [}{A

the ECM can store matffunctions in its memory.

Sofenoid valves Input and output signals must always be correct and stable in the
saTea1l| operation of the A/T system. The A/T system must be in good [E[}

operating condition and be free of vaive seizure, solenoid valve

malfunction, etc.

It is much more difficult to diagnose a problem that occurs intermit- LG
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the EC
replacement of good parts.

A visual check oniy may not find the cause of the problems. A road

test with CONSULT (or GST) or a circuit tester connected should FE
be performed. Follow the “Work Flow”. Refer to AT-33.

Before undertaking actual checks, take a few minutes to talk with

a customer who approaches with a driveability complaint. The cus- CL
tomer can supply good information about such problems, espe-

SATE321

cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like T

the example (AT-31) should be used.
Start your diagnosis by locking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronicaily

controlied engine vehicle.
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet

INFORMATION FROM CUSTOMER

KEY POINTS
WHAT

Vehicle & A/T model

WHEN ..... Date, Frequencies
WHERE ..... Road conditions
HOW ..... Operating conditions, Symptoms
Customer name MR/MS Model & Year VIN
Trans. model Engine Mileage
RE4RO1A KA24DE
Incident Date Manuf. Date In Service Date
Frequency O Continuous O Intermittent  { times a day)
Symptoms O Vehicle does not move. {1 Any position [ Particular position)

[ No up-shift (O 1st - 2nd DO2nd — 3rd O 3rd —» O/D)

0O No down-shift (O0O/D - 3rd O3rd—=2nd [12nd — 1sf)

[ Lockup malfunction

71 Shift point too high or too low.

[1 Shift shock orslip (ON —- D [OLockup [JAny drive position)

[1 Noise or vibration

0 No kickdown

O No pattern select

1 Others
{

O/D OFF indicator lamp

Blinks for about 8 seconds.

7 Continuously lit [ Not lit

Malfunction indicator lamp (MIL)

0O Continuously lit O Not it
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TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. | Read the Fail-safe and listen to customer complaints. AT-5
2. (O CHECK A/T FLUID AT-34

[0 Leakage (Foliow specified procedure)
O Fluid condition
(0 Fluid level MA

3. |0 Perform all ROAD TEST and mark required procedures. AT-34
3-1. Check before engine is started. AT-35 EM
O SELF-DIAGNOSTIC PROCEDURE - Mark detected items. )

Inhibitor, overdrive control and throttle position switches, AT-55. e
A/T fluid temperature sensor and A/T control unit power source, AT-61.
Vehicle speed sensor-A/T (Revolution sensor), AT-64.
Engine speed signal, AT-66. EC
Torque converter clutch solenoid valve, AT-80.
Line pressure solenoid valve, AT-88.
Shift solencid valve A, AT-91. FE
Shift solenoid valve B, AT-94.
Throttle position sensor, AT-97.
QOverrun clutch solenoid valve, AT-99.
Vehicle speed sensorMTR, AT-102. GL
gart]tery
thers
b

3-2. Check at idle AT-36

. O/D OFF Indicator Lamp Does Not Come On, AT-104.

. Engine Cannot Be Started In “P” And "N’ Position, AT-105.

. In “P" Position, Vehicle Moves Forward Or Backward When Pushed,
AT-105.

. In “N”" Position, Vehicle Moves, AT-106. PD

. Large Shock. “N” — “R” Position, AT-107.

Qo0ooocooaoos

aotoa goo
NOOhs W=

. Vehicle Does Not Creep Backward In “R” Position, AT-108.
. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-109. [FA
3-3. Cruise test AT-37,
Part-1 AT-40 BA
[] 8. Vehicle Cannot Be Started From D,, AT-110.
0 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-111.
3 10. A/T Does Not Shift: D, — D, AT-112. B
0O 11. AT Does Not Shift: D; — D,, AT-113.
O 12. A/T Does Not Perform Lock-up, AT-114.
O 13. A/T Does Not Hold Lock-up Condition, AT-115. 8T
[J 14. Lock-up Is Not Released, AT-115.
[ 15. Engine Speed Does Not Return To Idle {Light Braking D, — D), AT-116. as
B
A
EL
(I
547

AT-31



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

3. Part-2 AT-42
O 16. Vehicle Does Not Start From D, AT-117.

0 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-111.
1 10. A/T Does Not Shift: D, — D,, AT-112.

1 11. A/T Does Not Shift: D; — D,, AT-113.

Part-3 AT-43

Li 17. A/T Does Not Shift: D, —» D; When Overdrive Conirol Switch “ON” —
“OFF”, AT-117

{1 15. Engine Speed Does Not Return To Idie (Engine Brake In D;), AT-116.

1 18. f\\_{_]’ Does Not Shift: D; — 25, When Selector Lever “D” — "2” Position,

-118.

0O 15. Engine Speed Does Not Return To Idle (Engine Brake In 2.}, AT-116.

0 19. A/T Does Not Shift: 2, — 1,, When Selector Lever “27 — “1” Position,
AT-118.

[0 20. Vehicle Does Not Decelerate By Engine Brake, AT-119.

O SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

inhibitor, overdrive control and throttle position switches, AT-55.
AT fluid temperature sensor and A/T control unit power source, AT-61.
Vehicle speed sensor-A/T (Revolution sensor), AT-64.

Engine speed signal, AT-66.

Torque converter clutch solenoid valve, AT-80.

Line pressure sofenoid valve, AT-88.

Shift solenoid valve A, AT-91.

Shift solenoid valve B, AT-94.

Throttle position sensor, AT-97.

Overrun clutch solenoid valve, AT-99.

Vehicle speed sensor-MTR, AT-102.

Battery

Others

ooooooooonoooo

4. 10O For self-diagnosis NG items, inspect each component. Repair or replace the AT-21
damaged parts.

Perform all ROAD TEST and re-mark required procedures. AT-34

o

Perform SELF-DIAGNOSIS for following MIL indicating items and check out NG EC
items. section
Refer to EC section [“Emission-related Diagnostic information”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION].

0 DTC (P0731, 1103) Improper shifting to 1st gear position, AT-68.

O DTC (P0732, 1104) Improper shifting to 2nd gear position, AT-71.

00 DTC (P0733, 1105) Improper shifting to 3rd gear position, AT-73.

0 DTC (P0734, 1106) Improper shifting to 4th gear position, AT-75.

O DTC (P0744, 1107) Improper lock-up operation, AT-83.

o
ajc

7. |1 Perform the Diagnostic Procedures for all remaining items marked NG. Repair or AT-51
replace the damaged parts. AT-48
Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the component inspection orders.)

8. |0 Erase DTC from A/T control unit and ECM memories. AT-19
9. |Perform FINAL CHECK. AT-120
O Stall test — Mark possible damaged components/others.
O Torgue converter one-way clutch [ Low & reverse brake
1 Reverse clutch (] Low one-way clutch
O Forward clutch 1 Engine
0 Overrun clutch 0 Line pressure is low
[0 Forward one-way clutch [1 Clutches and brakes except high
' clutch and brake band are OK
[1 Pressure test — Suspected parts:
548
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TROUBLE DIAGNOSIS — Introduction

Work Flow

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR
A good understanding of the malfunction conditions can make troubleshooting faster and more accurate.
In general, each customer feels differently about a problem. It is important to fully understand the symptoms al

ar conditions for a customer complaint.
Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” and “DIAGNOSTIC

WORKSHEET", to perform the best troubleshocting possible. MA
. CHECK IN
LISTEN TO CUSTOMER COMPLAINTS AND FILL OUT o Refer to FAIL-SAFE Service Notice or Precautions, AT-5.
“INFORMATION FROM CUSTOMER", AT-30. h
Check for any Service Bulletins. - {L@
CHECK A/T FLUID LEVEL AND CONDITION. IF NG, PLACE | Refer to A/T Fluid Check, AT-34. E@
CHECK ON THE DIAGNOSTIC WORKSHEET, AT-31. -
o PERFORM ROAD TEST WITH SELF-DIAGNOSIS AND " Foliow ROAD TEST procedure, AT-34. FE
"| PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC -
WORKSHEET. @L
No NG item or NG items including
NG items not self-diagnostic item
including any self-
diagrostic items MT
h J
® FOR SELF-DIAGNOSIS NG ITEMS: M e Refer to self-diagnosis, AT-21.
—INSPECT EACH COMPONENT. e Perform ROAD TEST for all items.
—REPAIR/REPLACE. ® Proceed if self-diagnosis detects no malfunction.
s PERFORM ROAD TEST AND PLACE CHECKS FOR NG {Non-seff-diagnostic items, especially those that require A/T
ITEMS ON THE DIAGNOSTIC WORKSHEET AGAIN. removal, should be repaired in the following steps.) [@@
"
PERFORM SELF-DIAGNOSIS FOR FOLLOWING MiL INDI- " Refer to EC section. ["Emission-refated Diagnostic FA
CATING ITEMS AND PLACE CHECKS FOR NG ITEMS ON N information”, “ON BOARD DIAGNOSTIC SYSTEM
THE DIAGNOSTIC WORKSHEET. DESCRIPTION"].
e [IMPROPER SHIFTING TO 15T, 2ND, 3RD CR 4TH GEAR
POSITION.
¢ IMPROPER TORQUE CONVERTER CLUTCH OPERA-
TION.
® IMPROPER LOCK-UP OPERATION. BR
*® FOR ALL REMAINING MALFUNCTIONS: . Refer to
—-INSPECT EACH COMPONENT. - & ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-19 ST
—REPAIR/REPLACE. - AT-28.
® PERFCHM ROAD TEST AND CONFIRM ALL MALFUNC- s TROUBLE DIAGNCSIS FOR DTC, AT-55 - AT-103.
TIONS ARE ELIMINATED. s DIAGNOSTIC PROCEDURES FOR SYMPTOMS, AT-104 - @S
AT-118.
® Symplom Chart, AT-48.
> £l
ERASE DTG FROM A/T CONTROL UNIT AND ECM MEMO- | Refer to HOW TO ERASE DTC, AT-18.
RIES. h
FIA
NG :
PERFORM FINAL CHECK Refer to Final Check, AT-120.
JOK EL
CHECK OUT
o3
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TROUBLE DIAGNOSIS — Basic inspection

A/T Fluid Check

FLUID LEAKAGE CHECK

1. Clean area suspected of leaking. — for example, mating sur-
face of converter housing and transmission case.

2. Stan engine, apply foot brake, place selector lever in “D” posi-
tion and wait a few minutes.

3. Stop engine,

4. Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem
3 Dark or black with burned odor Wear of frictional material
Milky pink Water contamination — Road water
entering through filler tube or breather
Varnished fluid, light to dark brown Oxidation — Over or under filling, —
and tacky Overheating
FLUID LEVEL CHECK

Refer to MA section ("Checking A/T Fluid”, "CHASSIS AND BODY
sateass| MAINTENANCE").

ROAD TEST PROCEDURE Road Test
1. Check before engine is started. DESCRIPTION
G’ ® The purpose of the test is to determine overall perfformance of
AT and analyze causes of problems.
2 Check at idle. The road test consists of the foliowing three paris:
Check before engine is started.

Check at idle.
Cruise test.

Lh-—e

O

3. Cruise test.

SAT7BBA

e Before road test, familiarize yourself with all test procedures
and items to check.

e Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road test.
Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” and "DIAGNOSTIC PROCEDURES FOR
SYMPTOMS", AT-19 - AT-28 and AT-104 - AT-119.

SATA96G
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TROUBLE DIAGNOSIS — Basic Inspection
Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED
B
1. Park vehicle on flat surface. No + Go to “1. O/D OFF Indica-
2. Tum ignition switch to “OFF” position. "| tor Lamp Does Not Come @
3. Move selector lever to “P” position. On”, AT-104.
4. Set overdrive control switch to “ON"
position. MA
5. Tum ignition switch to “ON" position.
{Do not start engine.)
sat7essl | & Does O/D OFF indicator lamp come an EM
for about 2 seconds?
E . Yes
LG
A 4
Does O/D OFF indicator lamp flicker for Yes | parform self-diagnosis. EC
about 8 seconds? "| Refer to SELF-DIAGNO-
No SIS PROCEDURE, AT-21.
lineh C 2 Fg
1. Tum ignition switch to “OFF” position.
2. Perform self-diagnosis and note NG CL
SAT322H itemns.
Refer to SELF-DIAGNQOS!S
PROCEDURE, AT-21. MT
3. Go 1o “2. Check at idle”, AT-36.
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

2. CHECK AT IDLE
1. Park vehicle on flat surface. No »| Go to “2. Engine Cannot
2. Turn ignition switch to "OFF” position. Be Started In “P” and “N”
3. Move selector lever to “P” or “N" posi- Position”, AT-105.
tion.
4. Turn ignition switch to start position.
5. Is engine started?
Yes
y
1. Turn ignition switch to "OFF" position. Yes# Go to "2. Engine Cannot
2. Move selector lever to “D”, "1”, “2” or Be Started in "P” and “N”
SAT796A “A” position. Position”, AT-105.
3. Tum ignition switch to start position.
[B] 4. |s engine started?
Brake pedal No
y
1. Turn ignition switch to “OFF” position. YQS_ Go to “3. In "P” Position,
2. Move selector lever to “P” position. Vehicle Moves Forward Or
3. Release parking brake. Backward When Pushed”,
4. Push vehicle forward or backward. AT-105.
5. Does vehicle move when it is pushed
SAT797A forward or backward?
No
A
. Yes p apng -
1. Apply parking brake. »| Goto "4 In “N” Position,
2. Move selector lever to "N” position, Vehicle Moves”, AT-106.
3. Turn ignition switch to “START” position
and stant engine.
4. Release parking brake.
5. Does vehicle move forward or back-
ward?
No
E A 4
Yes a
1. Apply foot brake. »| Go to “5. Large Shock.
2. Move selector lever to "R” position. “N" — "R" Position”,
3. Is there large shock when changing AT-107.
from “N” to “R" position?
No
.
1. Release foot brake for several seconds. No »| G0 to “6. Vehicle Does Not
2. Does vehicle creep backward when foot Creep Backward In "R"”
brake is released? Positian”, AT-108.
Yes
4
1. Move selector fever to “D”, “1” and “2” No »| GO to “7. Vehicle Does Not
position and check if vehicle creeps Creep Forward In “D”, “2"
forward. Or "1" Position”, AT-109.
2. Does vehicle creep forward in all three
positions?
Yes
A J
Go to “3. Cruise test”, AT-37.
552

AT-36




TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

3. CRUISE TEST
¢ Check all items listed in Parts 1 through 3.

CONSULT
‘ With CONSULT

e Using CONSULT, conduct a cruise test and record the result. @l
& Print the result and ensure that shifts and lock-ups take place
as per “Shift Schedule”.

A
SMA185C EN]
LH dash side NN CONSULT setting procedure
Q\‘Daié link connector for CONSULT 1. Turn off ignition switch. LG
/ - — 2. Connect "CONSULT” to Data link connector for CONSULT.
Y 7 Data link connector for CONSULT is located behind the fuse
- \ x box cover. E®
= - FE
=== ’
= cL
= ””’” O SAT481|
3. Turn on ignition switch.
1 T

4. Touch “START".
NISSAN

CONSULT

START PD
[ SUB MODE__| =
SEF392i
5. Touch “A/T”.
{l sELECTSYSTEM [
ENGINE
II AT h?“ I| BR
| | .
- { ”
SAT9?4H
[y SELecT biaG Mooe L] 6. Touch “DATA MONITOR”. BT
[ SELF DIAG]IESULTS | "
[ DATA MONITOR ]
’Ecu PART NUMBER } "
| | -
SAT671C 553
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

7. Touch “SETTING” to set recording condition.
IB SELECT MONITOR ITEM |

ECU INPUT SIGNALS

MAIN SIGNALS

SELECTION FROM MENU

|
|
l
L__§
[serrna|[  START

|
|
|
|
|

SAT902H

8. Touch “LONG TIME™ and “ENTER" key.
[[n sev RecorDing COND |

I
I
|

SAT297C

Go back to SELECT MONITOR ITEM and touch “MAIN

|

|

|

|
|l seLecT MoniToR MEM | . SIGNALS”.
[ ECU INPUT SIGNALS W—I 10. Touch “START".

MAIN SIGNALS
[ sececTion From menu |

b
[ seTring || START |

s

SATO03H
11. When performing cruise test, touch “RECORD”.
#MONITOR wNO FAIL
ENGINE SPEED 800rpm
GEAR 1
SLCT LVR POSI N.P
VEHICLE SPEED Ckm/h
THROTTLE POSI 00/8
LINF PRES DTY 29%
TCC S/V DUTY 4%
SHIFT 5V A ON
SHIFT §/V B m ON
RECORD _]
SATO71H
12. After finishing cruise test part 1, touch “STOP".
*RECORD 4/8 #NO FAIL [g]
ENGINE SPEED 768rpm
GEAR 1
SLCT LVR POSI NP
VEHIGLE SPEED Okmy/h
THROTTLE POS! 00/8
LINE PRES DTY 29%
TCC S/V DUTY a%
SHIFT S/V A ON
SHIFT SV B [l ON
[ STOP |
SATO72H
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

13. Touch “DISPLAY”.
® REAL-TIME DIAG m
* %k & NO FAILURE * % % %

&
| STORE [ (RECORD1) ] MA
DISPLAY |

SAT301C EM
3 ENG  GEAR  SloT 14. Touch “PRINT™.
SPEED LEVER LG
18:01 {rpm) POSI
00°¢3 JLTY 1 D
00'02 [ 1 D
WLl 704 1 D G
00"00 704 1 D
0001 704 1 o}
0002 704 1 D FE
0003 4 704 1 D
L PRINT —” GRAPH GL
SATI04H
[ ENG  GEAR sicT 15. Touch “PRINT” again. WiT
SPEED LEVER
18:01  (rpm) POSI
00'03 [P ) D
0002 [T 1 D AT
00'01 LY 1 D
00'00 704 1 D
0001 704 1 D (P15
002 704 1 D
0003 704 1 D i
[ acrmw [ PRINT | [FA
: SATO0SH
ENG GFAR BLCT  VER THRTL 16. Cheqk the monitor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POS! SPEED
18:01 {rpm) (kmvhy)  (/8)
(N 704 1 D 0 0.0 BR
0002 704 1 D [ 0.0
00°01 704 1 o] 0 0.0
0000 704 1 D o 00
ooot 704 1 D o 00 8T
0002 704 1 D 0 00D
0oe3 704 A D o 00
0004 704 1 D 0 00 N
0005 704 1 D 0 00 _ RS
SATo06H
BT
5 9 () Wwithout CONSULT
AT _ _ ¢ Throttle position can be checked by voltage across terminals HA
control unit terminal @ and @ of A/T control unit.
[ c/UNIT_ Jo[ coNNECTOR |
35 a4 Eﬂ:
B RiY
JoE
S @
SAT384HB
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TROUBLE DIAGNOSIS — Basic Inspection

: Road Test (Cont’d)
B CRUISE TEST — Part 1

1. Drive vehicle for approx. 10 minutes to
warm engine oil and ATF up to operal-
ing temperature.

ATF operating temperature:
50 - 80°C (122 - 176°F)

OVER DRIVE
4ON 4OFF

B] y
1. Park vehicle on flat surface.
SAT774B| | o get averdrive control switch to “ON”
position.

3. Move selector lever to “P” position.
4. Start engine.

Y

Move selector lever to “D” position.

E] : r
—
Acceierate vehicle by cor stantly depress-

SAT7758| | ing accelerator pedal halfway.

E L 4
Does vehicle start from D,? No | Go to “8. Vehicle Cannot
Read gear position. "| Be Started From D,”,
AT-110,
Accelerator
Yes

pedal

y

’_Does AJT shift from D, to D, at the speci- No | Go to 9. A/T Does Not

fied speed? Shift: D, — B, Or Does
Read gear position, Not Kickdown: D, — D,",
= throttle opening and AT-111.

A

SAT495G

vehicle speed.
Specified speed when shifting from

@’@ @.@ D, to D,:

Accelerator Accelerator Refer to Shift schedule, AT-44.
pedal pedal o

\§
[ S ,
r_Does AT shift from D, to D, at the speci- No | Go to “10. A/T Does Not
fied speed? Shift: D, — Dy", AT-112.

Read gear position,
= throttle position and
SAT401H vehicle speed.
Specified speed when shifting from
D, to D;:

Refer to Shift schedule, AT-44.

¢ Yes
@®

Hatfway . Halfway

556
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TROUBLE DIAGNOSIS — Basic Inspéction

O»Q

Accelerator
pedal

Road Test (Cont’d)

ADHQ
Accelerator Brake
pedal pedal

%

 {

Lightly

A
Released .
applied

®
@. D, L/U l
Accelerator -
pedal rDoesNT shift from D, to D, at the speci- No | Go to “11. AT Does Not
fied speed? Shift: D, — D", AT-113.
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifling from
Halfway D, to D
SAT402H Refer to Shift schedule, AT-44.
Yes
y
@ ‘ @ Does A/T perform lock-up at the specified No .| Goto “12. A/T Does Not
speed? Perform Lock-up”, AT-114.
Accelerator B:j"‘l’ Read vehicle speed, throt-
pece ) 1le position when lock-up
{ duty becomes 94%.
Specified speed when lock-up
Z ocCurs:
Light
a,f’,,";yd Refer to Shift schedule, AT-44.
SAT403H Yes
L 4
No | Go to “13. A/T Does Not

Does A/T hold lock-up condition for more
than 30 seconds?

Yes

||| y

"] Hold Lock-up Condition”,

AT-115.

1. Release accelerator pedal.
2. Is lock-up released when accelerator
pedal is released?

No

Go to “14. Lock-up Is Not

Yes

Y

Released”, AT-115.

1. Decelerate vehicle by applying foot
brake lightly.

2. Does engine speed return fo idle
smoothly when A/T is shifted from D, to
D,?

Read gear position and
engine speed.

No

Go to “15. Engine Speed

Yes

1. Stop vehicle.
2. Go to “Cruise test — Part 2", AT-42.

AT-41

"] Does Not Return To Idie

(Light Braking D, — D,)",
AT-116.
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
CRUISE TEST — Part 2

1. Confirm overdrive control switch is in
“ON" position,

2. Confirm selector lever is in “D" position.

h 4

Haif-way SAT495G
® 0 '0 @ #l @
80 km/h
(50 MPH)
Acgelerator Accelerator Accelerator
_pedal pedal pedal
% ‘\\ b “\
& 7
Haltway Reteased Fully depressed
SATA04H

2. Does vehicle start from D,?
Read gear position.

1. Accelerate vehicle by half throttle again.

No

Yes

Go to "16. Vehicle Does
Not Start From D,”,
AT-117.

Q»Q

Accelerator
pedal

72
Fully depressed

1. Accelerate vehicle to 80 km/h (50 MPH)
as shown in illustration.
2. Release accelerator pedal and then
quickly depress it fully.
3. Does A/T shilt from D, to D, as soon
as accelerator pedal is depressed fully?
Read gear position and
= throttle position.

No

"o @

Accelerator
pedal

Yes

4

Go to "9. A/T Does Not
Shift: D, — D, Or Does
Not Kickdown: D, — D",
AT-111.

%

Ly

s
Released

SAT405H

558

Does A/T shift from D,, to D, at the speci-
fied speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
D, to D,:
Refer to Shift schedule, AT-44.

No

Yes

= i

¥

Go to “10. A/T Does Not
Shift: D, — Dy", AT-112.

Release accelerator pedal after shifting
from D, to Dy
Does A/T shift from D, to D, and does
vehicle decelerate by engine brake?
= Read gear position,
= throttle position and
vehicle speed.

No

Yes

) 4

1. Stop vehicle.
2. Go to "“Cruise test — Part 3", AT-43.

AT-42

Go to “11. A/T Does Not
Shift: D; — D", AT-113.




TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
CRUISE TEST — Part 3

1. Confirm overdrive control switch is in
“ON” position.
2. Confirm selector lever is in “D" position.

SATS12A;

Accelerator pedal

N

SATB13A

OVER DRIVE
ON MOFF

SAT776BA

D (OD OFF)

Engine brake

|@.l

SAT7HGA

@

O

SAT778B

v

Accelerate vehicle using half-throttle to D,.

E v

Release accelerator pedal.

l

Set overdrive control switch to “OFF” posi-
tion while driving in D,.

E v
Does A/T shift from D, to D, (O/0 OFF)? No Go to “17. A/T Does Not
3 Read gear position and "] Shift: D, — D5, When Over-
vehicle speed. drive Control g‘:witch “ON™
— "OFF"", AT-117.
Yes
'
Does vehicle decelerate by engine brake? No Go to “15. Engine Speed
"| Does Not Retum To Idle
Yes {Light Braking D, — D,)",
AT-1186.
Move selector lever from “D" to "2” posi-
tion while driving in D4 (O/D OFF).
v
Does A/T shift from D4 (O/D CFF) to 2,7 No | Go to “18. A/T Does Not
Read gear position. | Shift: Dy — D,, When
E Selector Lever “D" — “2"
Position”, AT-118.
Yes
)4
Does vehicle decelerate by engine brake? No | Go to “15. Engine Speed
| Does Not Return To idle
Yes {Light Braking D, — Dj)",
AT-116.
1. Move selector lever from “2” to “1” posi- No o Go to “19. A/T Does Not
tion while driving in 2. "] Shift: 2, — 1,, When Selec-
2. Does A/T shift from 2, to 1, position? tor lever “2” — *1”
Read gear position. Position”, AT-118.
Yes
Does vehicle decelerate by engine brake? No Go to “20. Vehicle Does
| Not Decelerate By Engine
Yes Brake”, AT-119.

h 4

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-21.

AT-43
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TROUBLE DIAGNOSIS — Basic Inspection

Shift Schedule
VEHICLE SPEED WHEN SHIFTING GEARS

Vehicle speed km/h (MPH)
Threttle position
D,—>D, D, — D, D,— D, D, —» D, B, D, D, - D, 1., -1,
Eull throtlle 53 - 57 86 - 104 149 - 159 143 - 153 86 - 94 40 - 44 53 -57
(33 - 35) (60 - 65) {93 - 89) (B9 - 95) (53 - 58) (25 - 27) (33 - 35)
39-43 74 - 80 112 - 120 56 - 64 27 - 33 10 - 14 53 - 57
half throttle (24 - 27) (46 - 50) (70 - 75) (35 - 40) (17 -21) -9 (33 - 35)

VEHICLE SPEED WHEN PERFORMING AND
RELEASING LOCK-UP

Overdrive Vehicle speed km/h (MPH)
Throttle trol switch
position CONIrGl Switc Lock-up Lock-up
[Shift position} “ON" “QRE”
ON 150 - 158 144 - 152
[D.] {93 - 98) (89 - 94)
Full throttle i
OFF 91 -99 86 - 94
(D] (57 - 82) (53 - 58}
ON 112-120 107 - 115
[D.] (70 - 75) (66 - 71)
Half throttie -
OFF g1 -99 86 - 94
D] {57 - 62) (53 - 58)

560
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TROUBLE DIAGNOSIS — Basic Inspection

NOTE
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

A/T RELATED ITEMS

Diagnostic '
trouble code Detected items
No."4
CONSULT (Screen terms for CONSULT,

GST ECM*3 SELF-DIAG RESULTS” mode)

Maifunction is detected when ...

PO705 1101 | Inhibitor switch circuit
(INHIBITOR SWITCH)

e A/T control unit does not receive the carrect voltage signal from the
switch based on the gear position.

PO710 1208 | A/T fluid temperature sensor
(FLUID TEMP SENSOR)

® A/T confrol unit receives an excessively low or high voltage from the
Sensor.

PO720 1102 | Revolution sensor
{VHCL SPEED SEN-A/T)

& AT control unit does not receive the proper veltage signal from the
SEensor.

P0725 1207 | Engine speed signal
(ENGINE SPEED SIG)

& A/T control unit does not receive the proper voltage signal from the
ECM.

PO731 1103 | Improper shifting to 1st gear posi-
tion
{A/T 15T SIGNAL}

# A/T cannot be shifted to the 1st gear position even if electrical circuit
is good.

P0O732 1104 | Improper shifting to 2nd gear posi-
tion
{A/T 2ND SIGNAL)

® A/T cannot be shifted to the 2nd gear position even if electrical circuit
is good.

P0O733 1105 | Improper shifting 1o 3rd gear posi-
tion
(A/T 3RD SIGNAL)

& A/T cannat be shifled fo the 3rd gear position even il electrical circuit
is good.

PO734 1106 | improper shifting to 4th gear posi-
tion
{A/T 4TH SIGNAL OR TCC™5}

® AT cannot be shifted to the 4th gear position even if electrical circuit
is good. :

PO740 1204 | T/C clutch solenoid vaive
(TOR CONV CLUTCH 8V)

& A/T control unit detects an improper voltage drop when it tries to
operate the solenoid valve.

P0744 1107 | Improper lock-up operation
{(A/T TCC SIGNAL)

& A/T cannot perform lock-up even if electrical circuit is good.

P0745 1205 | Line pressure solenoid valve
(LINE PRESSURE S/V}

e A/T contral unit detects an improper voltage drop when it tries to
operate the solenoid valve.

PO750 1108 | Shift solenoid valve A
{SHIFT SOLENOID/V A)

* A/T control unit detects an improper voltage drop when it tries to
operate the solenoid valve.

PO755 1201 | Shift solenoid valve B
(SHIFT SOLENQID/V B)

® A/T control unit detects an improper voltage drop when it tries to
operate the solenoid valve.

P1705 1206 | Throttle position sensor
Throttle position switch
(THRTL POSI SEN-A/T)

e A/T control unit receives an excessively low or high voilage from the
sensor.

P1760 1203 | Overrun clutch solenoid valve
(OVERRUN CLUTCH S5/V}

& A/T control unit detects an improper voltage drop when it tries to
operate the solenoid valve,

*1:

*3:
*4:
*5:

562

DRIVING pattern 1-6 means as follows:

Pattern 1 should meet b and c.

Pattern 2 should meget a and ¢.

Pattern 3 should meet a through e.

Pattern 4 should meet a and b.

Pattern 5 should meet a through c.

Pattern & should meet a through d.

In Diagnostic Test Mode |l (Self-diagnostic results)
1st trip DTC No. is the same as DTC No.

a: Selector lever is in “[}' position.

b: Vehicle speed is over 10 km/h (6 MPH).

¢: Throttle opening is over 1/8.

d: Engine speed is aver 450 rpm.

e: A/T fluid temperature is 20 - 120°C (68 - 248°F).

Although “A/T 4TH SIGNAL OR TCC” is shown as a self-
diagnostic result for P0734 with CONSULT, malfunction is

present at 4th speed only.

AT-46



TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable
“DTC " 2 *8
CONFIRMA- | “OVERALL Fail MIL Reference
Check ltems TION FUNCTION | Safe llumination | Page
(Possible Cause} PROCEDURE” | CHECK” System
Quick Ref. Quick Ref.
® Harness or connectors
(The switch circuit is open or shorted.) DRIVING — — 2 trip AT-55
e Inhibitor switch (pattern 1)
® Harness or connectors
(The sensor circuit is open or shorted.) DRIVING — X 2 wip AT-83
& A/T fluid temperature sensor (pattern 6)
® Harness or connectors DRIVING
(The sensor circuit is open or shorted.) — X7 2 trip*3 AT-64
& Revolution sensor (pattern 2)
® Harness or connectors DRIVING
{The signal circuil is open or shorted.) (pattern 5) — X7 2 trip*3 AT-66
e Shift solengid valve A
e Shift solenoid valve B AT-68
® Overrun clutch solenoid valve
& Line pressure solenoid valve
® Each clutch AT-71
® Hydraulic control circuit DRIVING . . 2 trip
{pattern 3}
AT-73
AT-75
# Harness or conneclors
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-80
& T/C clutch solenoid valve
# T/C clutch solenoid valve
e Each clutch DRIVING — — 2 trip AT-83
® Hydraulic control circuit (patfemn 3)
e® Harness or connectors
(The solenoid circuit is open or sharted.) IGN: ON — X 2 trip AT-88
® Line pressure solenocid valve
® Harness or connectors
(The solenoid circuit is open or shorted.) IGN: ON — X7 1 trip AT-G1
® Shift solenoid vaive A
® Harness or connectors
(The solenoid circuit is open or shorted.) IGN: ON — X7 1 trip AT-94
& Shift solencid valve B
® Harness or connectors
(The sensor circuit is open or shorted.) DRIVING " .
@ Throttle position sensor {pattern 4) o X7 ¥ lrip AT-97
® Throttle position switch
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-99

® Cverrun cluich solenoid valve

*1: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*2: @ The “OVERALL FUNCTION CHECK" is a simplified and eflective way to inspect & component or circuit.
In some cases, the "“OVERALL FUNCTION CHECK" is used rather than a "DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE".

When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con-
sidered to mean the same as a DTC detection.
& During an "NG” OVERALL FUNCTION CHECK, the DTG or 1st trip DTC might not be confirmed.
@ This is Quick Reference of "OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.

*7: & When the fail-safe operation occurs, the MIL illuminates immediately.
*8: @ The MIL illuminates after A/T control unit enters the fail-safe mode in two consecutive trips, if both the “Revolution sensor' and
the “Engine speed signal” meet the fail-safe condition at the same time.

AT-47
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TROUBLE DIAGNOSIS — General Description

Symptom Chart

ON vehicie 14 OFF vehicie = ~———

F Y

91, | 94, | 99, | &1, 142, | 170, 176, | 180,
120 | 88 § 80 [ 132 [ 72| "2 153|174 | VB[ 185 | 1830

w©w

193

4
RS

134 123

— Reference page (AT- ) 134

[+2]
=]

)

Numbers are arranged in order of prob-
ability.

Perform inspections starting with num-
ber one and work up. Circled numbers
indicate that the transmission must be
removed from the vehicle.

Reference page (AT-
Forward cne-way clutch

Qverrun ¢luich
Low & reverse brake

Low one-way clutch
Brake band
Parking components

Forward clutch

Torque converter clutch solencid valve
High clutch

Throttle position sensor {Adjustment)
Revolution sensor and speed sensor
Overrun clutch solenoid valva

Engine speed signal

Engine igling rpm
Line prassure solenoid valve

Control valve assembly
Shift solenoid valve A

Shift solsnoid valve B

AT fluid temperature sensor
Accumulator N-D
Accumuiator 3-4 {N-R)
Ignition switch and starter
Torque converer

Qil pump
Aeverse clutch

Inhibitor switch
Line pressure
Accumulator 1-2
Accumulator 2-3

Fluid ievel
» | Control linkage

Engine does not start in “N”, “P" posi-
tions.
Engine starts in position other than “N”
and "P” positions.
Transmlssmn noise in “P" and “N" post- 1 oobosla sl L ee
tions.
Vehicle moves when changing inte “P”
105 |position or parking geardoes notdisen- | . 1. . |. b, . . . b oo . 4 - e . Al L@
gage when shifted out of “P” position.
106 |Vehicle runs in “N” position. A B I IV IR A VAR (RN R IR I RN ISR (RN () R (]
Vehicle will not run in "R™ position (but
runs in "D", “2" and “1" positions).
108 Clutch sips. 1 e g 2la o3l ot s ) el L@ . @
Very poor acceleration.
Vehicle braked when shifting intoe “R”
— 4| . L . -
position. i2y. .. .| 3|5 .|. ] e L@ @
. Sha.r!?shocklnshlftmgirom N" to “D ool slislz el el ] ] e
position.
__|Vehicle will not run in “D"* and “2” posi- 1 @
tions (but runs in “1” and "R" pesitions}. | A Y R D I I I S N e
Vehicle will not run in “D™, “1", “2" posi-
zlci)::(butrunsm R" position). Clutch b el sl sl S eeleel. @
Very poor acceleration.
Clutches or brakes slip somewhat in
staring.
-— Excessive cresp. [ Y I I B N
108, 109|No creep at all. I IR I I - c B I I A I R (IR I )]
_ fall,l:lretochangegearfrom D,” to T EE R P VY S A (U R IO I IS (N U
Dy”.
fall}’lretochangegearfrom D" to B CER T P R R P P P R I
D,
- fall:rre to change gear from “[;" to I EE P D Y D e
D,".
Too high a gear change point from “D”
to “D," from “D," to “Dy”", from “Dg"te | . .. 1]2 .. .|. 3|4
“D,”.
_ Gear change directly from "D," 10 “Dy” PR N U I R (U (U IS RN IS S (SR IR I
oCeurs.
. Engine stops when shifting lever into
“R” D", “0” and “1”. SR O O R < B I - N e e
TO? sr'::arpashock in change from "D, R RS R Y P I I R P
to "Dy
;I:?Dsl}’arpashockmchangefrom D, N ] D Y PR U A R Y IV N
57

o«
-

105

—_
[\t

105

109

1, 112,
113

&

564
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

F 3

ON vehicle

)
h

OFF vehicle

R

Reference page (AT- )

134

4
8g%

91, | 94,

123 132 | 88

61,
132

132

132

142,
153

170,
174

1

176 1

78,
85

130,
189

193

)

Reference page {AT-

Numbers are arranged in order of prob-
abifity.

Perfoerm inspections starting with num-
ber one and work up. Circled numbers
indicate that the fransmission must be
removed from the vehicle.

Fluid tevel

Controi linkage

Inhibiter switch

Throttle position sensar {(Adjustment)
Revolution senseor and speed sensor

Engine speed signal
Engine idling mm

Shift solenoid valve A
Shift solenoid valve B
Line pressure sofenoid vaive

Line pressure

Torque converter clutch solenoid valve

Cverrun cluich solenoid valve

AST fluid temperature sensor

Accumulator N-D
Accumulator 1-2

Accumulator 3-4 (N-R)

Accumulator 2-3

Ignition switch and starter
Torque converter

Gil pump

Reverse clutch
High clutch

Forward cne-way clutch

Forward clutch

Low one-way clutch

Low & reverse brake

Parking components

Toe sharp a shock in change from “Dy”
10 “D,”".

ey

+ | Centrol valve assembly

na

(5]

& | Overrun clutch

Almost no shock or clutches slipping in
change from "D," to “"Dy".

Almosi no shock or slipping in change
from “D,” to “Dg".

Almost no shock or slipping in change
from “D," to “D,".

Q|| @ | @ |Brakeband

Vehicle braked by gear change from
“D," to “Dy".

)
=)

Vehicle braked by gear change from
“D;" fo "Dy

Vehicle braked by gear change from
“Dy to "Dy,

Maximurm speed not attained. Accelera-
tion poor.

Failure to change gear from "D," {0
“D,".

Failure to change gear from "D;" to
“D," or from “D," 1o “D,".

Failure to change gear from “D.” to
"Dy or from “Dy" to “D,™.

Gear change shock felt during decelera-
tion by releasing accelerator pedal.

Too high a change paint from "D, to
“"Dy", from “Dg” to “Dy", from "Dy” to
“p,".

Kickdown does not operate when
depressing pedal in “D," within kick-
down vehicle speed.

Kickdown operates or engine overruns
when depressing pedal in “D," beyond
kickdown vehicle speed limit.

Races extremely fast or slips in chang-
ing from “0,” to “Dy" when depressing
pedal.

Races extremely fast or slips in chang-
ing from "D, to "D, when depressing
pedal.

Races extremely fast or slips in chang-
ing from “Dg" to “D,” when depressing
pedal.

Races extremely fast or slips in chang-
ing from “D,"” or “D3” to "D;” when
depressing pedal.

e @

Vehicle wilt not run in any position.

B @

Transmission noise in “D”, “2”, “1” and

“R” positions.

AT-49
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

A

ON vehicle

\d
A

OFF vehicle

—_—

Reterence page (AT- )

134

123

91, [ 94,
132 | 88

<=}
o

8

61,

132

142

132 | 153

170,

174 | 178

1786,
185

180,
189

183

}

Reference page (AT-

Numbers are aranged in onder of prob-
ability.

Perform inspections starting with num-
ber one and work up. Circled numbers
indicate that the transmission must be
removed from the vehicle.

Fluid level

Inhibitor switch

Thraitle position sensor (Adjustment)

Revolution sensor and speed sensor

Engine speed signal
Enging idling qpm
Line pressure

Control valve assembly
Shift solenaid valve A

Line pressure solencid valve

Torque converter clutch solencid valve

AT fluid temperature sensor

Accumulator N-Dy

Accurnulator 1-2

Accumulator 2-3

fgnition switch and starter
Torque converer

Accumulator 3-4 (N-R)
Cil purnp

Forward one-way clutch

Reverse cluich

High clutch
Forward clutch

Low one-way clutch

Low & reverse brake

Brake band

Parking components

16

Failure to change from “Dy" to “2" when
changing lever into “2” position.

~I | Control linkage

-

]

+ | Shift solenoid valve B

=]
T

w | Overrun clutch salenoid vaive

@ | Qverrun clutch

@

Gear change from “2;” to "25" in “2"
positicn,

nv

Engine brake does not operate in 1"
position.

Gear change from “1,” to “1,” in “1”
position,

Does not change from *1,” to "1,” in
1" position.

Large shock changing from “4," to "1 "
in *1” position.

Transmisston overheats.

® @

@ @ |

@ @

ATF shoots out during operation.
White smoke emitted from exhaust pipe
during operation.

-2 e®

@

@ @

Offensive smeil at fluid charging pipe.

@ & |@

@ ®

Torque converter is not locked up.

Torque converter clutch pisten ship.

~

Qi@

Lock-up point is extremely high or low.

&«
Al |o]

AT does not shift to “D,,"" when driving
with overdrive control switch “ON™.

Engine is stopped at “R”, D", "2” and
“1" positions.

566
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference
Value
A ... | PREPARATION
\/ @ or @ e Measure voltage between each terminal and terminal 49 or
’ ///) by following “A/T CONTROL UNIT INSPECTION TABLE”.
CONNEET B S
SATO10C
A/T CONTROL UNIT HARNESS CONNECTOR
TERMINAL LAYOUT
[—l
1]2({3[4] [91o[1112[13[1415 O | 2324R252627P8[2930/3132/3334|35
5(6|7[8] 16(1718[19202122 36137138/394041142/4344454647 48
&
Hs.
SAT2071
A/T CONTROL UNIT INSPECTION TABLE
(Data are reference values.)
Terminal - Judgement
No. ltem Condition standard
When relealising acce!lerator pedal 15-25V
1 Line pressure solenotd after warming up engine.
valve When depressirjg acceleralnor pedal 0.5V or less
fully after warming up engine.
Wh leasi lerat dal
Line pressure solencid . aﬂ;r‘,”;;?:’gngpagi:;: orpeda 5-14v
2 valve (c@ .
{with dropping resistor) When depressing accelerator pedal 0.5V or less
fully after warming up engine.
When setting overdrive control 1V or less
switch in "OFF” position.
3 0/D OFF indicator lamp
@ When setting overdrive confrol Battery voltage
switch in “ON" position. ¥ vorag
V;I)hl\?n turning ignition switch to Battery voltage
4 Power source —— .
yg)h;;'tu rning ignition switch to 1V or less

AT-51

VA
EM
LG
EC
FE
el
MT

PD

FA

BiR

8T

BT

HA

EL
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference
Value (Cont’d)

Terminal - Judgement
No. . item Condition standard
5 Torque converter clutch When A/T parforms lock-up. 8- 15v
solenoid valve When A/T does not perform lock- up. | 1V or less
When shift solenoid valve A oper-
ates. Battery vollage
. (When driving in “D," or “D,".}
6 Shift solencid valve A
When shift solenoid valve A dees not
operate. 1V or less
(When driving in “D," or "D;".)
When shift solenoid valve B oper-
ates. Battery voltage
) (When driving in “D,” or "D,".}
7 8hift solenoid valve B -
When shift solenoid valve B does
not operate. 1V or less
{When driving in “D,” or “D,”.)
When overrun clutch solenoid valve
Baltery voltage
8 Overrun clutch solenoid operales.
valve When overrun clulch solencid valve
1V or less
does not operate.
9 Power source Same as No. 4
10 DT — _
11* DT2 — —
12* D73 -~ —
When setting selector lever to “N” or
s " 1V or less
P" paosition.
13" “N” positicn signal :
When setting selector lever to other .
. Approximately 5V
positions.
Glosed throttle position When relegsing acce!erator pedal Battery voltage
14 switch after warming up engine.
{in throttle position f When depressing accelerator pedal
SWitCh) . . 1V or less
after warming up engine.
15 Ground — —
Wh ti | | “1”
3 :!& en se ting selector lever to Battery voltage
16 Inhibitor *1" position o position.
switch When setting selector lever to other
" 1V or less
pasitions.
N ; wop
N ‘ W en setting selector lever to “2 Battery voltage
17 Inhibitor “2” position position.
switch When setting selector lever to other
o 1V or less
positions.
Wh o I 1 1
» en setting selector lever to "D Batiery voltage
18 Inhibitor D™ position position.
switch When setting selector lever to other
o 1V or less
positions.

*: These terminals are connected to the ECM (ECCS contrel module).
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TROUBLE DIAGNOSIS — General Description
A/T Control Unit Terminals and Reference
Value (Cont’d)

Terminal ltem Condition Judgement
No. standard al
When setting selector lever to "N or
o e Battery voltage
19 Inhibitor “N" or “P” posi- P" position.
tion switch When setting selector lever to other A
e 1V or less
positions.
) Wh{larv setting selector lever to "R Battery voltage EM
20 Inhibitor “R” position m position.
switch When setting selector lever to other
. 1V or less
pusitions. LG
' _ :{ﬁ When depressing accelerator pedal
Wide open throttic posi- more than half-way after warming up | Battery voltage
tion switch ; EC
21 engine.
(in throttle position - I I
switch) When re egsmg accelerator peda 1V or less
after warming up engine. S
22 — —_— _
When tuming igniti itch t
v en” urning ignition switch to Battery voltage €L
Power source R n OFF”.
23 (‘ } or )
{Back-up) When turning ignition switch to Batter voltage
“ON". ry g MT
. ~ When engine runs at idle speed. 0.6V
24 Engine speed signal @ ) A .
@ When engine runs at 4,000 pm. Approximately 2.2V
1V or more
) When vehicle cruises at 3¢ km/h (19 | Voltage rises gradually in
25 Revolution sensor MPH]). response to vehicle PD
(Measure in AC range) speed.
When vehicle parks. ov A
26 — — —
Vol ies betwe
Vehicle speed sensor When moving vehicle at 2 to 3 km/h oltage varies between R
27 (Measure in AC range) {1 to 2 MPH) for 1 m (3 ft) or more Iess than 1V and more
9 © {than 4.5V
of* o — — @
29* — @) — —
307 - — = ST
31 Throttle position sensor . 45-55V
{Power source} \,),ﬁ B
A =
- - — — RS
*: These terminals are connected to the Data link connector for CONSULT.
BT
HA
EL
DX
569
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference
Value (Cont’d)

Terminal . Judgement
No. Itern Condition standard
Wh:m ATF temperature is 20°C Approximately 1.5V
a3 AT fluid temperature (68°F).
sensor _ When ATF temperature is 80°C .
@ (176°F). Approximately 0.5V
When depressing acceferator pedal | Fully-ciosed throttle:
i ine. i 1Y
34 Throttle position sensor slowly aftt.er warming up .engme Approximately 0.5
{Voltage rises gradually in response | Fully-open throttle:
to throttle position.} Approximately 4V
)
35 Throttle position sensor vy . .
{Ground)
36 — — —
When ASCD cruise is being per-
formed. (“CRUISE" light comes on.) | C2ttery voltage
37 ASCD cruise signal When ASCD cruise is not being per-
formed. (“CRUISE” light does not 1V or less
comes on.)
38 — i — —
@ When setting overdrive control Battery voltage
switch in "ON” position v ¢
39 Overdrive control switch
3 },ﬁ When setting overdrive control 1V or less
W switch in "OFF” position
When "ACCEL” set switch on ASCD
L 5-8vV
cruise is refeased.
40 ASCD 0D cut signal
When “ACCEL" set switch on ASCD
o . 1V or less
cruise is applied.
4 — — —
42 — — —
@ - & - -
44 — — —
45 GBD-Nl — —
v - ) - -
R
47 — ) — —
48 Ground — —

* This terminal is connected to the ECM (ECCS control module).
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TROUBLE DIAGNOSIS FOR DTC P0705

Revolution
sensor

Inhibitor, Overdrive Control and Throttle
Position Switches

rOverdrive control switch

AN

SAT343HA

fharness connector

B ARG

harness connecler
[ | -~

SAT484I

Throttle position sensor

=Throtlle position switch

N sELF-DIAG ResuLTs Il (O
FAILURE DETECTED  TIME

INHIBITOR SWITCH 0

[PO705]

[TERASE || PRINT |

SAT294H
&
CODES/FREEZE 1
PQ705 INHIBITOR SwW 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT392

DESCRIPTION

Inhibitor switch

Detects the selector lever position and sends a signal to the
A/T centrol unit.

Overdrive control switch

Detects the overdrive control switch position (ON or OFF) and
sends a signal to the A/T control unit.

Throttle position switch

Consists of a wide-open throttle position switch and a closed
throttle position swilch.

The wide-open position switch sends a signal to the A/T con-
trol unit when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sends a
signal to the A/T control unit when the throttle valve is fuily
closed.

Check item
(Possible cause)

Malfunction is

Diagnostic trouble code detected when ..

: INHIBITOR SWITCH
: PO705
: MIL Cede No. 1101

& Hamess ot connec-
tors
{The inhibitor
switch circuit is
open or shorted.}

® Inhibitor switch

A/T contrel unit does
not receive the cor-
recl voltage signal
from the switch based
on the gear position.

Diagnostic trouble code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.

1) Starnt engine.
2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
3) Drive vehicle under the following conditions:
Selector lever in “D”’, overdrive control switch in “OFF”
position, vehicle speed higher than 10 km/h (6 MPH}),
throttle opening greater than 1/2 of the full throttle posi-
tion and driving for more than 5 seconds.
CR

1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “B”, overdrive control switch in “"OFF”
position, vehicle speed higher than 10 km/h (6 MPH),
throttle opening greater than 1/2 of the full throttle posi-
tion and driving for more than 5 seconds.

3) Select “MODE 7" with GST.

OR

1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “OFF”
position, vehicle speed higher than 10 km/h (6 MPH),
throttle opening greater than 1/2 of the full throttle posi-
tion and driving for more than 5 seconds.

3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-55

VA
Bl
LC
EC
FiE
Gl
M

PD

FA
RA
BIR
ST
RS
BT
A

EL

=]
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TROUBLE DIAGNOSIS FOR DTC P0705

Igrition smten
Fusc Fuse THROTTLE
Inhibtor POSTION
swilch SWITCH
b3 58 Eﬂi wE“%
Lkl | [ 8
20 19 18 17 18 21 14 }
conto L
Oow DFF
%
$
Mmr
ponet owich = SAT315HB)

«MONITOR wNO FAIL [yl
VHCL/S SE-A/T Qkm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW QFF

[ RECORD |

SATO76H,

"

CONNECT

A/T control unit terminal

[_cioniT_Jol conncTor |

16 17 18 19 20
@
YEIE R
~f o
SRS

SAT125GD)|

572

Inhibitor, Overdrive Control and Throttle

Position Switches (Cont’d)

CHECK INHIBITOR SWITCH CIRCUIT.

NG

=™ 1. Tumn ignition switch to "ON”
= position.
(Do not start engine.)

2. Select “ECU INPUT SIGNALS”
in Data Monitor.

3. Read out “R, N, D, 1 and 2
position switches” moving selec-
tor lever to each position.
Check the signal of the selector
lever position is indicated prop-
erly.

.| Check the following items:

@ Inhibitor switch
Refer to “Component
Inspection”, AT-59.

& Harness for short or
open between ignition
switch and inhibitor
switch (Main harness)

& Harness for short or
open between inhibitor
switch and A/T control
unit (Main harness)

OR

. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage between A/T con-
tral unit terminals (g, G2, G8, (8,
@ and ground while moving
selector lever through each

position.
Voltage:
B: Battery voltage
0: oV
Terminal No.
Lever position
@l@| @|@|@
PN B10O | O 0 0
R 0 B 0 0 )
D 0 0 B 0 [¢]
2 o} ] 0 B 0
1 0 0 0 o B
lOK
®

(Go to next page.)
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TROUBLE DIAGNOSIS FOR DTC P0705

7r MONI

R POSITION SW OFF
D POSITION SW  OFF
4 POSITION SW OFF
3 POSITION SW OFF
2 POSITION SW OFF
1 POSITION SW OfF
ASCD.CRUISE OFF
ASCD.GD CUT OFF
KICKDOWN Sw OFF

TOR «NO FAIL [T}

=

RECORD

ISAT11BG

Inhibitor, Overdrive Control and Throttle
Position Switches (Cont’d)

®

CONNECT

A/T control unit terminal

|__crunm | connecTor ]|
ag

L/B

=

SAT126GC

CHECK OVERDRIVE CONTROL
SWITCH CIRCUIT.

1. Turn ignition switch to “ON”

position.
(Do not start engine.)

2. Select “ECU INPUT SIGNALS"
in Data Monitor.

3. Read out “OVERDRIVE
SWITCH".
Check the signal of the over-
drive control switch is indicated
properly.
{Overdrive control switch “ON”
displayed on CONSULT means
overdrive “OFF".}

CR

NG

@ 1. Turn ignition switch to "ON”
position.
(Do not start engine.)
2. Check vollage between A/T con-
trol unit terminal @ and ground
when overdrive control switch is

"ON" and “OFF”.
Switch position Voltage
ON Battery voltage
OFF 1V or less
lOK

(Go to next page.)

AT-57

.| Check the following itens.
"] & Overdrive control switch

Refer to “Component
Inspection”’, AT-59.

# Harness for short or
open between A/T con-
trol unit and overdrive
control switch (Main har-
ness)

e Harmness for short or
open of ground circuit for
overdrive control switch
{Main harness)

@l

MA

EM

cL

T

PD

A

BiR

§T

&S

BT

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor, Overdrive Control and Throttle
Position Switches (Cont’d)

"y
% MONITOR % NOFAIL [F]
POWERSHIFT SW OFF
CLOSED THU/SW ON
W/O THRL/P-SW OFF
HOLD SW OFF
| RECORD
SATOS2I
“fl, N
m AT control unit terminal
. || G/UNIT |o| CONNECTOR [[
CONNECT 14 21
/G A
=K,
SATO64HE
574

CHECK THROTTLE POSITION SWITCH |NG | Check the following iterns:
CIRCUIT. # Throttle position switch
7 1. Turn ignition switch to “ON" Refer to “Component
= position. Inspection”, AT-60.
{Do not start engine.} ¢ Harness for shorl or
2. Select "ECU INPUT SIGNALS” apen between ignition
in Data Monitor. switch and throttle posi-
3. Read out "CLOSED THL/SW" tion switch (Main har-
and “W/O THRL/P-SW"” ness)
depressing and releasing accel- # Harness for short or
erator pedal. open between throtile
Check the signal of throttle posi- position switch and A/T
tion switch is indicated properly. control unit (Main har-
ness)
Accelerator Data monitor
pedal condi- {  CLOSED | W/O THRL
tion THL/SW P-SW
Released ON OFF
Fully
depressed OFF ON
OR
1. Turn ignition switch to "ON”
position.
{Do not start engine.)
2. Check voltage between A/T con-
trol unit terminals G9, @ and
ground while depressing, and
releasing accelerator pedal
slowly. (after warming up
engine)
Accelerator Voltage
pedal condi- Terminal Terminal No.
fion No. @ @
Released Battery voit- 1V or less
age
Fully 1V or less Battery
depressed voltage
oK
F
NG

Perform Diagnostic Trouble Code (BTC)
cenfirmation procedure, AT-55.

Y

oK

h 4

INSPECTION END

AT-58

1. Perform A/T control unit
input/output signal
inspection.

2. If NG, recheck A/T con-

trof unit pin terminais for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor, Overdrive Control and Throttie
Position Switches (Cont’d)

COMPONENT INSPECTION

Overdrive control switch

e Check continuity between two terminals. @&l
Switch position Continuity
ON No MA
OFF Yes
=
LG

e BB @ EC
E ECT
&

1.5
[Q] FEB

€L

SAT208

Inhibitor switch )
1. Check continuity between terminals @) and @ and between T
terminals @ and @, 8 ,® , @, ®, ® while moving manuai

shaft through each position.

Lever position Terminal No.
P J— —_
®—@ @—@ 2
R @ —®
N »—@ @ —®
5 @ —@ FA
SAT517GB
2 @ —@
[ER 1 3®—@® RA
€] =an
R |24 o
' 8T
@ BS

.
*
L

e & —

2. If NG, check again with manual control linkage disconnected BT
from manual shaft of A/T assembiy. Refer to step 1.

3. If OK on step 2, adjust manual control linkage. Refer to
AT-134. A

EL

(184
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TROUBLE DIAGNOSIS FOR DTC P0705

SAT386H

e DISCONMECT
1.8.

2 (411

[@]

sAT212]

& DFSCONNECT

SAT2131

576

Inhibitor, Overdrive Control and Throttle
Position Switches (Cont’d)

4. If NG on step 2, remove inhibitor switch from A/T and check
continuity of inhibitor switch terminals. Refer to step 1.

5. If OK on step 4, adjust inhibitor switch. Refer to AT-134.

6. [f NG on step 4, replace inhibitor switch.

Throttle position switch
Closed throttle position switch (idle position)
¢ Check continuity between terminals & and @ .

Accelerator pedal condition Continuity
Released Yes
Depressed No
¢ To adjust closed throttle position switch, refer to EC section
{“Basic Inspection”, "TROUBLE DIAGNOSIS — Basic
Inspection”).

Wide open throttle position switch
e Check continuity between terminals M and @ .

Accelerator pedal condition Continuity
Released No
Depressed Yes
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TROUBLE DIAGNOSIS FOR DTC P0710

Torque converter clutch A/T Fluid Temperature Sensor Circuit and A/T
solencid valve  a/T fluid temperature Control Unit Power Source '

sensor
DESCRIPTION

The A/T fluid temperature sensor detects the A/T fluid temperature @l
and sends a signal to the A/T control unit.

Malfunction is Check item A

Diagnostic trouble cods detected when ... (Possible cause)

(Control valve ® Harness or connec-

Y -
lower body) I | BATDFLUDTEMP | i BN
. PO710 receives an exces- (The sensor circuit
@ B SELF-DIAG RESULTS Il D sively low or high volt-| is open or shorted.)
woy . 8th judgement age from the sensor. | ® A/T fluid tempera- LC
FAILURE DETECTED @ " flicker ture sensor

BATT/FLUID TEMP SEN ] . . . E®
Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the
malfunction is eliminated. EE;
1) Start engine.
2) Select “SELF-DIAG RESULTS" mode with CONSULT.

| ERASE I[ PRINT I 3) Drive vehicle under the following conditions: L
SAT280H Selector lever in “D”, vehicle speed higher than 10 km/h
, (6 MPH), throttle opening greater than 1/8 of the full
@ open position, engine speed higher than 450 rpm and MT
CODLS/FREEZE 1 driving for more than 10 minutes.
PO710 FLUID TEMP 1 OR

AT
2) Drive vehicle under the following conditions: -

MALFUNCTION &) 1) Start engine.

Selector lever in “D”, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the full P
open position, engine speed higher than 450 rpm and

[ENTER] *FREEZE DATA driving for more than 10 minutes.
3) Select “MODE 7” with GST. FA
SAT3RGI OR
—— — 1) Start engine. i
*“\J“dgeme"* flicker is longer than others. 2) Drive vehicle under the following conditions: FA
I e 58 _ Selector lever in “D”, vehicle speed higher than 10 km/h
/: AT tuid temperature (6 MPH), throttie opening greater than 1/8 of the full
e — control unit open position, engine speed higher than 450 rpm and BR
Sell-diagnosis power source driving for more than 10 minutes.
3) Perform self-diagnosis. S
A — Refer to SELF-DIAGNOSTIC PROCEDURE {No Tooals),
AT-22.
_ I_HUL RS
SAT335HA
BT
FIA
=
DX
577
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TROUBLE DIAGNOSIS FOR DTC P0710

Ignition
switch

AST fluid

A/T Fluid Temperature Sensor Circuit and A/T
Control Unit Power Source (Cont’d)

temperature sensor
u Fuse Terminal cord
assembly CHECK A/T CONTROL UNIT POWER NG | Check the following items:
SOURCE. ¢ Harness for short or
— e 1. Turn ignition switch to “ON” position. open between ignition
AT control unit (Do not start engine.) switch and A/T control
2. Check voltage between A/T control unit unit {Main harness)
terminals @, @ and ground. ® |gnition switch and fuse
SAT412CA Battery voltage should exist. Refer to EL section
OK (“POWER SUPPLY
AST control unit terminal ROUTING”).
([C_c/unT_[o{ connEcToR | B
4 9 Y
% CHECK A/T FLUID TEMPERATURE NG | 1. Remove oil pan.
G/oR GroR SENSOR WITH TERMINAL CORD "| 2. Check the Tollowing
comecs ASSEMBLY. items:
& @& 1. Tum ignition switch to “OFF” position. o A/T iluid temperalure
2. Disconnect terminal cord assembly con- sensor
[ nector in engine compartment. Refer to “Component
SAT52GB 3. Check resistance _between terminals @3 Inspection” on next
and @ when A/T is cold. page.
IE Resistance: ® Harness of terminal cord
s =y Cold [20°C (68°F)] assembly for short or
15. Approximately 2.5 k&2 open
Sub-harness connector 4. Reinstall any part removed.
l OK
®
(Go to next page.)
[Q]
SAT191|
578
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TROUBLE DIAGNOSIS FOR DTC P0710

C

. # MONITOR ¢ NO FAIL
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR Bkm/sh
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
B POSITION SW OFF

I RECORD |
SATO76H
m CONMNECT

H.S.

I crunit Jof connecTor]l

S @

W/R

SAT127I

DISCONNECT

SAT2091

A/T Fluid Temperature Sensor Circuit and A/T
Control Unit Power Source (Cont’d)

®

CHECK INPUT SIGNAL OF A/T FLUID
TEMPERATURE SENSOR.
1. Start engine.
2. Select “ECU INPUT SIGNALS”
in Data Monitor.
3. Read out the value of “FLUID
TEMP SE”.
Voltage:
Cold [20°C {68°F)] —
Hot [80°C (176°F)}:
Approximately
15V > 05V
OR

[

Check the following item:

. Start engine.

. Check voltage between A/T con-
trot unit terminal @ and ground
while warming up A/T.

Voltage:

Cold [20°C (68°F)] —

Hot [B0°C (176°F)]:
Approximately
1.5V - 0.5V

OK

h 4

& Harness for shart or
open between A/T con-
trol unit and terminal
cord assembly (Main
harness)

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-61.

NG

OK

y

INSPECTION END

COMPONENT INSPECTION

A/T fluid temperature sensor
& For removal, refer to AT-132.

¢ Check resistance between two terminals while changing tem-

perature as shown at left.

1. Perform A/T control unit
inputfoutput signal
inspection.

2. f NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with hamess
cornector.

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 kQ

80 (176)

Approximately 0.3 kQ

AT-63
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TROUBLE DIAGNOSIS FOR DTC P0720

Revalution
sensor

SAT338H

FAILURE DETECTED
VHCL SPEED SEN-A/T

M seLF-DIAG REsuLTs I [

[ERASE |[ PRINT

SAT255H

CODES/FREEZE 1

P0O720 VEHICLE SPD 1
MALFUNCTION

[ENTER] ‘*FREEZE DATA

SAT384l

1st judgement flicker is longer than others.

\\\///
[
— —_—

VAR Revolution sensor

-n--— Light

— Shade

SAT328H

580

Vehicle Speed Sensor-A/T (Revolution sensor)

DESCRIPTION

The revolution sensor detects the revolution of the out put shaft
parking pawl lock gear and emits a pulse signal. The pulse signal
is sent to the A/T control unit which converts it into vehicle speed.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

6 - VHCL SPEED
" SEN-AT
Gﬂg : PO720

1st judgement
flicker

:

A/T control unit does
net receive the proper
voltage signal from
ihe sensor.

& Harness or connec-
tors
(The sensor circuit
is open or shorted.)
¢ Revolution sensor

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.

® 2

3)

Start engine.

Select “SELF-DIAG RESULTS” mode with CONSULT.

Drive vehicle under the following conditions:

Selector lever in “D”, vehicle speed higher than 30 km/h

(19 MPH), throttie opening greater than 1/8 of the full

throttle position and driving for more than 5 seconds.
OR

3)

Start engine.
Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 30 km/h
(19 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 5 seconds.
Select "MODE 7 with GST.

OR

w5y 1)

3)

Start engine.

Drive vehicle under the following conditions:

Selector lever in “D”, vehicle speed higher than 30 km/h
(19 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 5 seconds.
Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-22.

AT-64



- TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution sensor)

(Cont’d)

Revolution sensor

E |

CHECK REVOLUTION SENSOR.
Refer to “Component Inspection” below.

NG

Repair or replace revolu-
tion sensor.

OK

4

25 35
AT control unit

CHECK INPUT SIGNAL.

1. Start engine.
2. Select “ECU INPUT SIGNALS”

NG

SA )
T405C in Data Monitor.
m 3. Read out the value of “VYHCL/S
«MONITOR #NO FAIL  [yg] SE-A/T” while driving.
VHCL/S SE-A/T Okm/n Check the value changes
VHCL/S SE-MTR bkm/ . .
THRTL POS SEN 04y according to driving speed.
FLUID TEMP SE 1.2V OR
BATTERY VOLT 134V G .
ENGINE SPEED  1024:pm .é‘ 1. Start engine.
OVERDRIVE SW  ON {=Y 2. Check voltage between A/T con-
P/N POSI SW O N trol unit terminal @ and ground
R POSITION SW OFF while driving.
I RECORD {Measure with AC range.}
Voitage:
SATO76H
At 0 km/h (0 MPRH):
AJ/T control unit terminal ov
— At 30 kmv/h (19 MPH):
B [_ciinm ol CONNECTOR || 1V or more

CONNECT

€ w

H3.

25

(Voltage rises gradually in
response to vehicle speed.}

OK
A 4

Check the following items:

»
e Harness for short or

open between A/T con-
trol unit and revolution
sensor (Main hamess)

e Harness for shor or
open between revolution
sensor and ECM (Main
harness}

® Ground circuit for ECM
Refer to EC section
("TROUBLE DIAGNGC-
SIS FOR POWER
SUPPLY™).

Perform Diagnostic Trouble Code {DTC})
confirmation procedure, AT-64.

NG

e

SAT2Z59HA

OK

h 4

T

T8.

/
N

n

(]

i
DisconecT LS 1\ 23
SAT2101

INSPECTION END

COMPONENT INSPECTION

Revolution sensor
& For removal, refer to AT-132.

h 4

1. Perform A/T control unit
input/output signal
inspection.

2. If NG, recheck A/T con-

trol unit pin terminals for
damage or loose con-
nection with hamess
connector.

® Check resistance between terminals ), @ and @) .

Terminal No.

Resistance

500 - 6500

No continuity

@ @
@ @
@ @

No continuity

AT-65

WA

EM

LC

EG

GL

T

P

PA

J;%

BR

8T

RS

BU

HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0725

B sELF-DiAG Results B [
FAILURE DETECTED

ENGINE SPEED SIiG

[ERASE || PRINT |

Engine Speed Signal

DESCRIPTION

The engine speed signal is sent from the ECM to the A/T control

unit.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

* ENGINE SPEED SIG

@ I Po725
'
Tools) -

9th judgement
flicker

A/T control unit does
not receive the proper
voltage signal from
ECM.

® Harness or connec-
tors
(The sensor circuit
is open or shorted.)

SAT285H

CODES/FREEZE 1

P0O725 ENGINE SPD 1
MALFUNCTION

[ENTER} *FREEZE DATA

SAT390!

Sth judgement flicker is longer than others.

NV
~[oworr]
- —
AR

Engine speed signal

—-—  Light

-««~ Shade

SAT336H

582

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.

3
3)

Start engine.

Select “SELF-DIAG RESULTS” mode with CONSULT.
Drive vehicle under the following conditions:

Selector lever in "D”, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 10 seconds.

OR

Selector lever in “D”, vehicle speed higher than 10 kmv/h
(6 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 10 seconds.

Selector lever in “D”, vehicle speed higher than 10 krvh
(6 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 10 seconds.

@ 1) Start engine.
2) Drive vehicle under the following conditions:
3) Select “MODE 7” with GST.
OR
1) Start engine.
2) Drive vehicle under the following conditions:
3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-22.

AT-66



TROUBLE DIAGNOSIS FOR DTC P0725

ECM
24
AT control unit
SATE86G
aMONITOR #NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SEMTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS! SW ON
R POSITION SW OFF
[ RECORD ]
SATO76H
A/T control unit terminal
[_cion__fo[ connecToR )|
24
- 3]
L/8 HS.
CONNECT
j > ®
= SAT688G

Engine Speed Signal (Cont’d)

OK

INSPECTION END

Perform diagnostic test mode Il (seff- NG | check ignition signal circuit
diagnostic results) for engine control. "| for engine control. Refer to
Check ignition signal circuit condition. EC section [“Ignition Signal
OK (DTC: 0201)", TROUBLE
DIAGNOSIS FOR DTC
P13207].
4
CHECK INPUT SIGNAL. NG | Gheck the following items:
= 1. Start engine. & Hamess for short or
5/ 2. Select “ECU INPUT SIGNALS” open between A/T con-
in Data Monitor. trol unit and ignition coil.
3. Read out the value of “ENGINE & Resistor
SPEED".  Ignition coil
Check engine speed changes Refer to EC section
according to throttle position. [“lgnition Signal {DTC:
OR 0201)", “TROUBLE
@ 1. Start engine. DIAGNOSIS FOR DTC
2. Check voltage between A/T con- P1320"].
frol unit terminal @ and ground.
Voltage: 0.9 - 4.5V
oK
4
Perform Diagnostic Trouble Code (DTC)  {NG | 1. Perform A/T control unit
confirmation procedure, AT-66. input/output signal

inspection.

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.

AT-67

A

EM

LG

EC

GL

(viiTy

P

FA

A

BR
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EL
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TROUBLE DIAGNOSIS FOR DTC P0731

Improper Shifting to 1st Gear Position

M sELF-DIAG REsuLts Il []
FAILURE DETECTED TIME DESCRIPTION

¢ This is one of the items indicated by the MIL.

AT 18T SIGNAL 0 e This malfunction will not be detected while the O/D OFF indi-
[Po731] cator lamp is indicating another self-diagnosis malfunction.

& This malfunction is detected when the A/T does not shift into
first gear position as instructed by the A/T control unit. This is
not caused by electrical malfunction (circuits open or shorted)
but by mechanical malfunction such as conirol valve sticking,

I ERASE ” PRINT I improper solenoid valve operation, elc.
SAT296H
Diagnostic trouble code Malfunction is Check item
@ 9 detected when ... (Possible cause)
CODES/FREEZE ! = & Shift solenocid valve
PO731 AT 1ST SIGNAL 1 * AT 1ST SIGNAL A
MALFUNCTION A/T cannot be shifted . .
) e Shift solenoid valve
to the 1st gear posi- B
©PO731 tion even if electrical
N ® Each clutch
circuit is good. .
& Hydraulic control
: MIL Code No. 1103 circuit
[ENTER] *FREEZE DATA
SAT3931

Example: MIL Code No. 1103

ON
OFF

0.6

N

11 times 3 times

08 2,

=
—
L

Unit: second

SAT298HE

O»Q

%
7

Accelerator

»Q

Accelerator

i\

pedal pedat
Z .\\
Z
72
Halfway Halfway
SAT401H
O»Q | o»ax
Accelerator Accelerator
pedal pedal
“
e
7
7
Halfway
SAT402H

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure o confirm the
malfunction is eliminated.

o

1)
2)

3)

Start engine and warm up ATF.
Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of Dy — D, —» D5 — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-44.

OR

1)

3}

Start engine and warm up ATF.
Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D, - D, —» D; — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-44.
Select “MODE 7” with GST.

OR

NQ
TOOLS,

1)

3)

Start engine and warm up ATF.

Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D; - D, - Dy — Dy, in accordance with shift sched-
ule. Refer to shift schedule, AT-44.

Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Larmp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-68



TROUBLE DIAGNOSIS FOR DTC P0731
Improper Shifting to 1st Gear Position (Cont’d)

Solenoid valve harness conneclor
hift solencid
valve A 0
) ey T.8. CHECK SHIFT SOLENOQID VALVE. NGk Repair or replace shift sole-
O DASCONNECT 1. Remove controf valve assembly. Refer "} noid valve assembly.
o to AT-132. @l
Shift solenoid 2. Chec_k shift so.lenmd valve operation.
valve B e Shift solenoid vaive A
® Shift solencid valve B [MIA,
Refer to "Component Inspection” on
next page.
SAT4931 OK EM
E I
LG
CHECK CONTROL VALVE. NG | Repair control vaive assem-
1. Disassemble control valve assembly. 7 biy.
Reler o “Control Valve Assembly”, E@
AT-157.
2. Check 1o ensure that:
e Valve, sleeve and plug slide aloeng =S
valve bore under their own weight.
& Valve, sleeve and plug are free from
burrs, dents and scraiches. CL.
SAT367H ® Control valve springs are free from
damage, deformation and fatigue.
¢ Hydraulic line is free from obsfacles. MY
OK
L 2
Perform Diagnostic Trouble Code {DTC) NG_. Check control valve again.
confirmation procedure, AT-68. Repair or replace control
OK valve assembly. D)
¥
INSPECTION END
A
Solenoid valve harness conneclor o COMPONENT INSPECTION
hift solenoi hif lenot . .
Shift solenoid ¢ Shit solenoid IS. Shift solenoid valve A and B
- e For removal, refer to AT-132. BE
Resistance check
® Check resistance between two terminals. 7
Solenoid valve Terminal No. Resistance
{Approx.}
Shift solenoid ® RS
valve A
SATaget F— Ground 20 - 400
ift solenoi BT
valve B @
A
EL
I
585
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TROUBLE DIAGNOSIS FOR DTC P0731
Improper Shifting to 1st Gear Position (Cont’d)

Solencid valve harness connector Operation check
Shift solencid . . . . : .
| Soenol ® Check solencid valve by listening for its operating scund while
TS.

Ive A
Va"%@/ N applying battery voltage to the terminal and ground.

Shift solenocid
valve B

DISCONNECT

SAT493I

586
AT-70



TROUBLE DIAGNOSIS FOR DTC P0732

P ——— Improper Shifting to 2nd Gear Position
FAILURE DETECTED TIME DESCRIPTION
e This is one of the items indicated by the MIL.
AT 2ND SIGNAL o e This malfunction will not be detected while the O/D OFF indi-
{PO732] cator lamp is indicating another self-diagnosis malfunction. Gl
® This malfunction is detected when the A/T does not shift into
second gear position as instructed by the A/T control unit. This A
is not caused by electrical malfunction (circuits open or
shorted) but by mechanical malfunction such as control valve
I ERASE || PRINT ] sticking, improper solenoid valve operation, etc.
SAT299H EIM]
@ Diagnostic trouble code Malfuncticn is Check item
detected when ... {Possible cause) LE
CODERTRLLIE 1 © AT 2ND SIGNAL A/T cannat be shifted | Shift solenoid valve
po7az MLESEC%ISSAL ! to the 2nd gear posi- B
Ggf‘ - PO732 tion even if electrical | © Each ClPtCh EG
N * Hydraulic control
[N9) . ML Code No. 1104 | Cireuitis good. circuit
Fe
[ENTER] *FREEZE DATA
Diagnostic Trouble Code (DTC) confirmation procedure clL
saTasall - After the repair, perform the following procedure to confirm the
malfunction is eliminated.
@ Example: MIL Code No. 1104 1) Start engine and warm up ATF. MT
06 03 2) Select “SELF-DIAG RESULTS” mode for ECM with
+* f-'ﬂ‘- CONSULT.
ON 3) Start vehicle with selector lever in "D” and throttle open-
OFE ‘ | ”H I ing halfway. Check that vehicle runs through gear shift
§ 1 $ of Dy - D, — D3 — D,, in accordance with shift sched-
[*0_5 ‘IEE 21 ule. Refer to shift schedule, AT-44. ED
| I OR
11 times 4 times ‘ 1) Start engine and warm up ATF.
Unit: second 2) Start vehicle with selector lever in “D” and throttle open- 24,
SAT301HB ing halfway. Check that vehicle runs through gear shift
of D; - D, — D3 — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-44. A
@ ’ @ e ’ @ 3) Seiect “MODE 7" with GST.
; CR
Acceterator Accelerator 1) Start engine and warm up ATF. BR
pe B 2) Start vehicle with selector lever in “D” and throttle open-
7 ‘\\ ing halfway. Check that vehicle runs through gear shift
7 of D, - D, = D, — D, in accordance with shift sched- ST
ule. Refer to shift schedule, AT-44.
3) Perform self-diagnosis for ECM. }
a Refer to EC section [“Malfunction Indicator Lamp (MIL)", RS
HalwaY a0t “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
BT
Q9@ O»a@
Accelerator Accelerator HA
pedal pedal
L
)4
Halfway
SAT402H 587
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TROUBLE DIAGNOSIS FOR DTC P0732
Improper Shifting to 2nd Gear Position (Cont’d)

Solenoid valve harness connector

LD
G T8. CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shiit sole-
O O DISCONNECT 1. Remove control valve assembiy. Refer "] noid valve assembly.
o to AT-132.
Shift solencid 2. Chec.k shift scllenmd valve cperation.
valve B » Shift solenoid valve B
Refer to "Component Inspection” below.
OK
saTags| B v
B CHECK CONTROL VALVE. NG | Repair control valve assem-
1. Disassemble control valve assembly. 1 bly.

Refer to “Control Valve Assembly”,
AT-157.
2. Check to ensure that:
& Valve, sleeve and plug slide along
valve bore under their own weight.
& Valve, sleeve and plug are free from
burrs, denis and scratches.
& Control valve springs are free from
damage, deformation and fatigue.
SAT367H ¢ Hydraulic line is free from obstacles.

OK

¥
Perform Diagnostic Trouble Code (DTG) NG | Check control valve again.
confirmation procedure, AT-71. -~ 7| Repair or replace control
OK valve assembly.

Y
INSPECTION END

Solenoid valve harness connector % COMPONENT INSPECTION
Shift solenaid 18, Shift solenoid valve B
e For removal, refer to AT-132.
Resistance check
® Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
{Approx.)
/ Shlm s;lenmd @ Ground 20 - 40G
SAT494 vaive
Solenoid valve harness connector Operation check
& e Check solenoid valve by listening for its operating sound while
Q) TS. applying battery voltage fo the terminal and ground.
OO —
o
Shift solenoid
valve B
g SATAg5!

AT-72



TROUBLE DIAGNOSIS FOR DTC P0733

Improper Shifting to 3rd Gear Position

B SELF-DIAG RESULTS Bl []
FAILURE DETEGTED TIME DESCRIPTION
¢ This is one of the items indicated by the MIL.
AT 3RD SIGNAL 0 e This malfunction will not be detected while the O/D OFF indi- al

cator l[amp is indicating another self-diagnosis malfunction.
o This malfunction is detected when the A/T does not shift into
third gear position as instructed by the A/T control unit. This is MA
not caused by electrical malfunction (circuits open or shorted)
I but by mechanical malfunetion such as control valve sticking,
improper solenoid valve operation, malfunctioning servo piston M

[PO733)

[ ERASE |[ PRINT

SAT302H or brake band, etc.
@ . . Malfunction is Check item
CODES/FREEZE 1 Diagnostic trouble code detected when ... (Possible cause) LG
PO733 AT 3RD SIGNAL 1 = e Shift solenoid valve
MALFUNCTION * ATSRD SIGNAL | AT cannot be shifted [* ™" “0 o0 EC
to the 3rd gear posi- e Each cluich
@  PO733 tion even if electrical :
circuit is good & Hydraulic control
. MIL Code No. 1105 good. circuit EE

[ENTER] ‘FREEZE DATA

Diagnostic Trouble Code (DTC) confirmation procedure oL

After the repair, perform the following procedure to confirm the

Example: MIL Code No. 1105 malfunction is eliminated. MT
1) Start engine and warm up ATF.

SAT3935

P o 2) Select "SELF-DIAG RESULTS” mode for ECM with
ON CONSULT.
OFF ‘ | ’ | 3) Start vehicle with selector lever in “D” and throttle open-
554 e | ) ing halfway. Check that vehicle runs through gear shift
06 08 21 of D; - D, — D3 - D,, in accordance with shift sched- B[
] ] ule. Refer to shift schedule, AT-44.
11 times 5 times . OR
unit: second @ 1) Start engine and warm up ATF. =
SAT304HB 2) Start vehicle with selector lever in “D” and throttle open-

ing halfway. Check that vehicle runs through gear shift
of D, - D, —» D; — D,, in accordance with shift sched-

ule. Refer to shift schedule, AT-44.,
@ ’ @ @ . @ 3) Select “MODE 7” with GUS'!'.

Accelerator Accelerator OR 2=
pedal st 1} Start engine and warm up ATF.
4 .\\ 2) Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift ST
of D, - D, —» Dy — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-44.
7 3) Perform self-diagnosis for ECM. RS
Halfway SATa0MH Refer to EC section [*Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"]. -
Q90 | O»AD
Accelerator Accelerator HA
% pedal » pedal
\y
/ et EL
. % 15X
Halfway Haltway
SAT402H 5 8 9
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TROUBLE DIAGNOSIS FOR DTC P0733
Improper Shifting to 3rd Gear Position (Cont’d)

TA] Solencid valve harness connector
hift solenoid
valve A A< CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift sole-
LS. 1. Remove control valve assembly. Refer | noid valve assembly.
DISCONNECT
to AT-132.

2. Check shift solenocid valve operation.
e Shift solenoid valve A
Refer to “Component Inspection” below.

OK

CHECK CONTROL VALVE. NG | Repair control valve assem-
1. Disassemble controi valve assembly. bly.
Refer to "Control Valve Assembly”,
AT-157.
2. Check to ensure that:
* Valve, sleeve and plug slide along
valve bore under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scratches.
e Control valve springs are free from
damage, deformation and fatigue.
# Hydrauiic line is Iree from obstacles.

OK
v

Perform Diagnostic Trouble Code (DTG} NG | Check control valve again.
confirmation procedure, AT-73. Repair or replace control
iOK valve assembly.

SATAG7I

Y

SAT367H

INSPECTION END

Sclenoid valve harness connector %.j COMPONENT INSPECTION
fahn:l solenoid 1s. Shift solenoid valve A
sy o For removal, refer to AT-132.
Resistance check
® Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
(Approx.)
@ Shllft s:lenmd ® Ground 20 - 400
SAT46! vaive
Solencid valve hamess connector Operation check
Shift solencid . . , . , .
Val've S: onel i ® Check solenoid valve by listening for its operating sound while
TS. applying battery voltage to the terminal and ground.
DISCONNECT
SAT4971

D

AT-74



TROUBLE DIAGNOSIS FOR DTC P0734

Improper Shifting to 4th Gear Position
W seLF-DIAG ResuLts B [
FAILURE DETECTED TIME DESCRIPTION
e This is one of the items indicated by the MiL.
AT 4TH OR TCC 0 e This maifunction will not be detected while the O/D OFF indi-
[PO734] cator lamp is indicating another self-diagnosis maifunction. Gl
e This malfunction is detected when the A/T does not shift into
fourth gear position or the torque converter clutch does not MA
lock up as instructed by the A/T control unit. This is not caused
by electrical malfunction (circuits open or shorted) but by
I ERASE ” PRINT rr?echanical malfunction such as control valve sticking, B
SATA0SH improper solenoid valve operation, malfunctioning oil pump or =
. torque converter clutch, ete.
CODES/FREEZE 1 . . Malfunction is Check item LC
Diagnostic trouble code -
P0O734 A/T 4TH OR TCC 1 detected when ... (Possible cause)
MALFUNCTION o Shift solenoid valve  EG
R A
© AT 4TH SIGNAL « Shift solenoid valve
AJT cannot be shifted . gvermn clutch FE
[ENTER] *FREEZE DATA to the 4th gear posi- )
&) : pors tion even f electrical |  Solonoid vaive
o ¢ Line pressure sole- CL
SAT396I circuit is good. .
noid valve
¢ Each cluich
Example: MiL- Code No. 1106 (49) . MIL Code No. 1106 e Hydraulic control T
06 03 circuit
o _[—LJ—LW rl_“ Diagnostic Trouble Code (DTC) confirmation procedure
*JCE;‘ 0.9 2.1 After the repair, perform the following procedure to confirm the P
_ ] malfunction is eliminated.
1 times 6 times 1) Start engine and warm up ATF.
Unit: second 2) Select “SELF-DIAG RESULTS” mode for ECM with [FA
SAT307HC CONSULT.
3) Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
@ . @ @ » @ of D, = D, - Dy —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-44.
Accelerator Accelerator OH R
» pedal » pedal 1) Start engine and warm up ATF.
.\\ 2) Start vehicle with selector lever in “D” and throttle open-
7 7 ing halfway. Check that vehicle runs through gear shift ST
of Dy » D, - D; —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-44. X
- Z 3) Select “MODE 7" with GST. RS
Halfway Halfway OR
SATaOM @ 1} Start engine and warm up ATF.
2) Start vehicle with selector lever in “D” and throttle open- BT
@ ing halfway. Check that vehicle runs through gear shift
’ @ @. of D, - D, - D; —» D, » D, lock-up, in accordance
Accelerator Accelerator with shift schedule. Refer to shift schedule, AT-44, HA
pedal e 3) Perform self-diagnosis for ECM.
7 ‘\\ Refer to EC section [“Malfunction indicator Lamp {(MIL)",
7 “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”]. EL
7 DX
Halfway
SAT402H 591
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TROUBLE DIAGNOSIS FOR DTC P0734

O»0

Accelerator
pedal

Halfway

SATOB8H

Improper Shifting to 4th Gear Position (Cont’d)

o

Qverrun clutch solencid valve

Shift solencid valve A
Shift solenoid valve B

clutch solenoid

Line pressure soilenoid valve
Torque converter

SAT2031

SATIE7H

592

During “Cruise test - Part 1" (AT-40), Yes | Go to ® and check for
does A/T shift from D, to D, at the raper lock-up.
specified speed? prop P
No
\ 4
Peiform pressure test. NGk Goto ®.
Refer 1o AT-123. -
OK
y
CHECK SOLENOID VALVES. NG ( Replace solenoid valve
1. Remove control valve assembly. assembly.
Refer to AT-132.
2. Refer to "Component Inspection”,
AT-79.
OK
E ¥
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-157.
2. Check to ensure that:
® Valve, sleeve and plug slide along valve
bore under their own weight.
e Valve, sleeve and plug are free from
burrs, dents and scratches.
# Control valve springs are free Irom
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.
OK
A
Does A/T shift from D, to D, at the speci- NG | Check control valve again.
fied speed? "] Repair or replace control
OK valve assembly.
4
Perform Diagnostic Trouble Code (DTC} NG_ Go to ® and check for
confirmation procedure (AT-75). "| proper tock-up.

OK
r

INSPECTION END

AT-76




TROUBLE DIAGNOSIS FOR DTC P0734

Overrun clutch solenoid valve

Shift solenoid valve A
Shift solenoid valve B

clutch solencid

Line pressure solenoid valve
Torque convetter

SAT203l

SAT367H

Improper Shifting to 4th Gear Position (Cont’d)

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-132.

2. Refer to "Component Inspection”,
AT-79.

NG

OK

8
h 4

Replace solencid valve

"1 assembiy.

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to AT-157.

2. Check fine pressure circuit valves for

NG

Repair control valve.

sticking.
# Pressure regulator valve
* Pilot valve
® Praessure modifier valve
OK
A
Does A/T shift from D, to D, at the speci- NG_ Check control valve again.
fied speed? "| Repair or replace control
OK valve assembly.
A
Perform Diagnostic Trouble Code (DTC) | NG | Go to ® and check for
confirmation procedure, AT-75. "| proper lock-up.

OK

4

INSPECTION END

AT-77

Gl

A

c

LG

EG

CL

M

PD

FA

RA

BR

ST

RS

BT

FA

EL

DX
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TROUBLE DIAGNOSIS FOR DTC P0734

Improper Shifting to 4th Gear Position (Cont’d)

Onam

Accelerator
pedal

‘\\

e

Haltiway

Overrun clutch solencid valve

Shift solenoid valve A
Shift solenoid vaive B

clutch solenoid

~Line pressure solenoid valve
Torque converter

During “Cruise test — Part 17 (AT-40), Yes | perorm “Cruise test — Par
does A/T perform lock-up at the specified "] 1~ again and return to the
speed? start point of this flow
chart.
No “
SAT989H y
CHECK TORQUE CONVERTER NG._ Replace solenoid valve
CLUTCH SOLENOID VALVE. "| assembly.
1. Remove control valve assembly.
Retfer to AT-132.
2. Refer to “Component Inspection”,
AT-79,
OK
E A
CHECK CONTROL VALVE. NG | Repair control valve
1. Disassemble control valve assembly, "
Refer to AT-157.
2. Check control valves for sticking.
e Torgue converter ciutch control valve
« Torgue converter clutch refief valve
OK
4
Does A/T perform lock-up at the specified NO | Check control valve again.
speed? | Repair or replace control
Yoo valve assembly.
SAT203! hd
NG

Perform Diagnostic Trouble Code (DTC)

SAT367H

confirmation procedure, AT-75.

OK
r

h 4

Perform “Cruise test —
Part 1" again and return to
the start peint of this flow
chart.

INSPECTION END

594
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TROUBLE DIAGNOSIS FOR DTC P0734

Improper Shifting to 4th Gear Position (Cont’d)

COMPONENT INSPECTION
Overrun clutch solenoid valve

Shift solenoid valve A SO'EI‘IOId valves
Shift sotenoid valve B ® For removal, refer to AT-132.

: ) Resistance check
Line pressure solenoid valve . A @]ﬂ
Torgue converter ® Check resistance between two terminals.
clulch solenoid Resist
, ) esistance
\ Solenoid valve Terminal No. (Approx.) M
1 - -
Shift solenoid
®
valve A EM]
Shift solenoid
20 - 400
) ! valve B @
5
/ QOverrun clutch ﬂ:@
e solenoid valve Ground
TS. .
DISCONNECT Line pr.essure D 2.5- 50 E©
GE} @ @ solenoid valve
le ot/ . Torque converter FE
clutch salenaid & 10 - 1682
@ valve
. CL
SAT2041
) Operation check MT
Overrun clutch solenoid valve e Check solenoid valve by listening for its operating sound while
Shift solenoid valve A applying battery voltage to the terminal and ground.
Shift solenoid valve B
Line pressure solenoid valve
Torque converter
clutch solenoid p@

FA

E%

BR

ST

RS

SAT2031

AT-79



TROUBLE DIAGNOSIS FOR DTC P0740

Torque converter clutch

solenoid valve A/ST fluid temperature
sensor

(Control valve

lower body) SAT342HA

B SELF-DIAG ResuiTs B [
FAILURE DETECTED

T/C CLUTCH SOuv

| ERASE || PRINT |
SAT277H
®
CODES/FREEZE 1
PO740 T/C CLUTCH S/V 1
MALFUNCTION
[ENTER] “FREEZE DAIA
SAT388I
7th judgement flicker is longer than others.
NI
: < Torque converter
A I clutch solencid valve

SAT334H

596

Torque Converter Clutch Solenoid Valve

DESCRIPTION

The torque converter clutch solenoid valve is activated, with the
gear in D,, by the A/T control unit in response to signals sent from
the vehicle speed and throttle position sensors. Lock-up piston
operation will then be controlled.
Lock-up operation, however, is prohibited when A/T fluid tempera-

ture is too low.

Diagnostic trouble code

Malfuniction is
detected when ...

Check item
(Possible cause)

. T/C GLUTCH SOLV
&

: PO740

7th judgement
flicker

A/T control unit
detects an improper
voltage drop when it
tires to operate the
solenoid valve.

e Harness or connec-
tors
(The solenoid cir-
cuit is open or
shorted.}

& T/C clutch sclenoid
valve

Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1) Start engine.
2) Select "SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle in D, —» D, - D3 —- D, —» D, lock-up
position.
- OR
@ 1) Start engine.

position.

3) Select “MODE 7” with GST.

2) Drive vehicle in D, - D, » D; —» D, —» D, lock-up

OR

Start engine.

position.

3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),

AT-22.

AT-80

2) Drive vehicle in D, - D, - D; - D, — D, lock-up



TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solencid Valve

1.8
A/T control unit terminal

A 4

[TcuNm o] connecTon]

5

INSPECTION END

GY/R

SAT1901

AT-81

Torque converter (Cont,d)
clutch scienoid valve
LFIT™
CHECK GROUND CIRCUIT. NG | 1. Remove oil pan. Refer
i 1. Turn ignition switch to "OFF” position. " to AT-132.
= 2. Disconnect terminal cord assembly con- 2. Check the following
™~— Terminal : : . .
L card assembly nector in engine compartment. items:
3. Check resistance between terminal & & Torgue converter clutch
5 and ground. solenoid valve
AST control unit Resislance: 10 - 200 Reler to "Component
' SATET9G oK Inspection” on next
page.
DISCONNEET ® Harness of terminal cord
5 bly for sh
s assembly for short or
Sub-harness connector open
D B
' A 4
CHECK POWER SOURCE CIRCUIT. NG_ Repair or replace harness
1. Tumn ignition switch to "OFF” position. between A/T control unit
@ 2. Disconnect A/T control unit harness and terminal cord assem-
- cannector. bly. (Main harness)
= 3. Check resistance between terminal &
SAT189I and A/T control unit harmess connector
r@ terminal & .
Resistance:
DNSCONNECT .
Eﬁ} Approximately 002
T.5. 4. Reinslall any part removed.
Sub-harness connector
OK
5 y
i Perform Diagnostic Trouble Code (DTC) NG 1 1. perform A/T control unit
GY/R ) - - .
confirmation procedure, AT-80. input/output signat
Caay By oK inspection.

2. iIf NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.

@I]

WA
[ERM
LG

EC

Gl

M

PR

FA

ST

RS

BY

HA

EL

597



TROUBLE DIAGNOSIS FOR DTC P0740

Solenoid valve harness connector

Torque converter
clutch solenoid
valve

MSCONNECT

1]

T1.5.

SAT498I
Solencid valve harness connector
Torque converter N DISCONNECT
clutch solenoid
T.5.
valve
SATA99I

598

Torque Converter Cluich Solenoid Valve
(Cont’d)
COMPONENT INSPECTION

Torque converter clutch solenoid valve
® For removal, refer to AT-132.
Resistance check

# Check resistance between two terminals.
Solenoid valve Terminal No. Resistance
{Approx.)
Torque converter
clutch solenoid & Ground 10 - 16Q
valve

Operation check

& Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal and ground.

AT-82



TROUBLE DIAGNOSIS FOR DTC P0744

5 Improper Lock-up Operation
M SELF-DIAG RESULTS B
DESCRIPTION
FAILURE DETECTED TIME o This is one of the items indicated by the MIL.
AT TCC SIGNAL 0 ® This malfunction will not be detected while the O/D OFF indi-
[PG744] cator lamp is indicating another self-diagnosis malfunction. @l

e This malfunction is detected when the A/T does not shift into
fourth gear position or the torque converter clutch does not MA
lock up as instructed by the A/T control unit. This is not caused
by electrical malfunction (circuits open or shorted) but by

|_ERASE " PRINT | rr?echanical maifunction such as control valve sticking, B

SAT4g2! improper solenoid valve operation, malfunctioning oil pump or
torgue converter clutch, etc.

CODES/FREEZE 1 LS

. heck i
Diagnostic trouble code Malfunction is Check item

P0744  A/T TCC SIGNAL 1 detected when ... {Possible cause)
: MALFUNCTION
. AT TCC SIGNAL ® Torque converter E@®:
AT cannot perform \c’::‘t:;h solenoid
@ : P0744 lock-up even if electri- e Each cluich BB
cal circuit is good. o Hydraulic control
[ENTER] *FREEZE DATA : MIL Code No. 1107 circuit o
SATABI . . . .
Diagnostic Trouble Code (DTC) confirmation procedure
Example: MIL Code No. 1107 After the repair, perform the following procedure to confirm the 7
malfunction is eliminated.
08 __0‘?__ 1) Start engine and warm up ATF.
ON [ 2) Select “SELF-DIAG RESULTS” mode for ECM with
or | l m J' | CONSULT.
o f 3) Start vehicle with selector lever in “D” and throttle open-
Yy IE; 2.1 ing halfway. Check that vehicle runs through gear shift P[p
_ ' ) of Dy - D, - Dy = D, —» D, lock-up, in accordance
1times 7 fimes with shift schedule. Refer to shift schedule, AT-44.
Unit: second OR EA

SAT307HB @ 1) Start engine and warm up ATF.
2) Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift

@ ’ e @ ’ @ of Dy — D, —» Dy —» D, —» D, lock-up, in accardance
with shift schedule. Refer to shift schedule, AT-44.
Accelerator Accelerator 3) Select "MODE 7” with GST. BR
pedal pedal OR
2 ‘\\ 1) Start engine and warm up ATF.
2) Start vehicle with selector lever in “D” and throttle open- ST
ing halfway. Check that vehicle runs through gear shift
of D, - D, - b3 —» D, —» D, lock-up, in accordance
Z with shift schedule. Refer to shift schedule, AT-44. RS
s SV 3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"]. BY

Q%0 | ovap

Accelerator Accelerator HA
pedal pedal
Al e
‘\

o (=1,

7 . ([B)

Haliway
SAT4a02H 599

AT-83



TROUBLE DIAGNOSIS FOR DTC P0744

O» 0O

Accelerator
pedal

Halfway

SAT988H

valve
e

Qverrun clutch solencid valve
Shift solenoid valve A
Shift solenoid valve B
Line pressure solenoid
Torgue convert
clutch solengid
() ‘

SAT203|

Improper Lock-up Operation (Cont’d)

During "Cruise test — Part 17 (AT-40), Yes | Go to @ and check for
does A/T shift from D, to D, at the proper lock-up.
specified speed?

No
A 4
Perform pressure test. NG | Gotwo ®.
Refer to AT-123. "
OK
\ 4
CHECK SOLENOID VALVES. NG__ Replace solenoid vaive
1. Remove control valve assembly. "1 assembly.

Reter lo AT-132.

2. Check solenoid vaive assembly opera-
tion.
Refer to AT-87.

8AT367H

600

CK

E
A

CHECK CONTROL VALVE. NG | Repair control vaive.

Y

1. Disassemble control valve assembly.
Refer to AT-157.

2. Check to ensure that:

® Valve, sleeve and plug slide along valve
bore under their own weight.

® Valve, sleeve and plug are free from
burrs, dents and scratches.

» Control valve springs are free from
damage, deformation and fatigue.

® Hydraulic line is free from obstacles.

OK

r

Does A/T shift from D5 to I, at the speci- NG | Check control valve again.
fied speed? : Repair or replace control
OK valve assembly.

Y

Y

Perform Diagnostic Trouble Code (DTC) NG | Go to @ and check for
confirmation procedure, AT-83. proper lock-up.

Y

OK

h A
INSPECTION END

AT-84



TROUBLE DIAGNOSIS FOR DTC P0744

Qverrun clutch salencid valve

Shift solencid valve A
Shift solenoid valve B

Line pressure solenoid valve
TquUB converter
clutich solenocid

SAT203I

Improper Lock-up Operation (Cont’d)

®
CHECK LINE PRESSURE SOLENOID | NG | Replace solenoid valve
VALVE. "] assembly.

1. Remove control valve assembly.
Refer to AT-132,

2. Check line pressure solencid valve
operation.
Refer to AT-87.

OK

4

SAT367H

CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-157.
2. Check line pressure circuit vaives for
sticking.
® Pressure regulator valve
« Pilat valve
& Pressure modifier valve
OK
r
Does A/T shift from D5 to D, at the speci- NG._ Check control valve again.
fied speed? "] Repair or replace control
OK valve assembly.
Yy
Perform Diagnostic Trouble Code (DTC) NG | Go to ® and check for
confirmation procedure, AT-83, " proper lock-up.

OK

y

INSPECTION END

AT-85

@l

VA

EM

LG

FE

CL

T

PL

FA

BR

ST

RS

BT

A

EL

HDXX

601



TROUBLE DIAGNOSIS FOR DTC P0744

O»AD

Accelerator

improper Lock-up Operation (Cont’d)

®

pedal

v
‘\\

&
Halfway SATO8SH
Overrun clutch solencid valve
Shift solenoid vaive A
Shift solencid valve B
Line pressure solencid valve
Torque converter
clutch soleneid
(] ‘

SATZ2031

SAT3IETH

602

1. Remove controi valve assembly.
Refer to AT-132.

2. Check torgue converter clutch solenoid
valve operation. Refer to AT-87.

During “Cruise test — Part 17 (AT-40), Yes_- Perform “GCruise lest — Part
does A/T perform lock-up at the specified 1" again and return to the
speed? start point of this flow
No chart.
4
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. "] assembly.

Perform Diagnostic Trouble Code (DTC}
confirmation procedure, AT-83.

OK
Y

oK
E A
CHECK CONTROL VALVE. NG | Repair control valve
1. Disassemble control valve assembly. g
Refer to AT-157.
2. Check control vaives for sticking.
* Torgue converter clutch control valve
® Torque converter clutch relief vaive
oK
h 4
Does A/T perform lock-up at the specified No .| Check contro! valve again.
speed? "] Repair or replace control
} .
Yos valve assembly.
r
NG | perform “Cruise test —

Part 1”7 again and return to
the start point of this flow
chart.

INSPECTION END

AT-86




TROUBLE DIAGNOSIS FOR DTC P0744

Improper Lock-up Operation (Cont’d)

COMPONENT INSPECTION
Overrun clutch sclencid vaive

Shift solenoid valve A SOIEI’IOId valves
shift solenoid valve B ¢ For removal, refer to AT-132.

) . Resistance check '
Line pressure soienold valve . . Gl
Torque converter e Check resistance between two terminals.
clutch solenoid Resist
) . esistance
\ Solencgid valve Terminal No. (Approx.) MIA
[1
Shift solenoid ®
valve A EM
Shift solenaid
20 - 40Q
) A vaive B @ @
5
/ Overrun clutch LG
0 s solencid valve Ground
T.8.
_—— Line pressure @ 2550 E®
E} [Q] @ solenoid valve
le o} - Torque converter FE
clutch solenoid & 10 - 1602
@ valve
LR Y .-—J @ﬂ;x

SAT204(
. Operation check i
Overrun cluteh solenofd valve e Check sclenoid valve by listening for its operating sound while
Shift solenoid valve A applying battery voltage to the terminal and ground.
Shitt solenoid valve B

Ling pressure solenoid valve
Torque converter
clutch sclenoid P

FA

il

RS

SAT203I1

E)

HA

EL

AT-87



TROUBLE DIAGNOSIS FOR DTC P0745

Shift solenoid valve B Shift solenoid

Line pressure
solenoid valve

Ovarrun
clutch
solenoid
Y valve

{Control valve

- upper body) SAT341H

W seLF-oiac Resucts B
FAILURE DETECTED

LUINE PRESSURE S/V

PRINT |

SATZ288H

[ ERASE |

CODES/FREEZE 1

P0745 LINE PRS S/V 1
MALFUNCTION

[ENTER] “FREEZE DATA

SAT3I

10th judgement flicker is longer than others.

NV
— | /D OFF] —
— -~
SN

Line pressure solenoid valve

--  Light

—=(———Shade

SAT337H

604

Line Pressure Solenoid Valve

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 A/T control unit.

Diagnostic trouble code

Check itemn
(Possible cause)

Makunction is
detected when ...

: LINE PRESSURE S/V
@ : PO745

:

® Harness or connec-
tors
(The solenoid cir-
cuit is open or

AST control unit
detects an improper
voltage drop when it

) tries to operale the shorted.)
11th judgement solencid valve. ® Line pressure sole-
fiicker noid valve

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.

® 2

Start engine.
Select “SELF-DIAG RESULTS” mode with CONSULT.

3) With brake pedal depressed, shift the lever from “P” —
IIN!! _) EIDI! _) “N!! H SIP!!.
OR
@ 1) Start engine.
2) With brake pedal depressed, shift the lever from “P” —
“N” = ‘D" - "N” - “P".
3) Select “MODE 7” with GST.
OR
1) Start engine.
2) With brake pedal depressed, shift the lever from “P” —
“N” - “D” = “N” - “P".
3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-22.

AT-88



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont’d)

Line pressure
LI Il solenoid valve CHECK GROUND CIRCUIT. NG | 1, Remave control valve
. Terminal 1. Tum ignition switch to “OFF" position. " assembly. Refer to
:g;gmbly l 2. Disconnect terminal cord assembly con- AT-132,
- nector in engine compartment. 2. Check the following
L | Dropping 3. Check resistance between terminal items:
:l resistor and ground. ® Line pressure sole-
Resistance: 2.5 - 5Q noid valve
;\/T ccmtrcal2 unit OK Refer t(_) “(?omponerﬁ
Inspection” on next
SATE89G page.
= & Hamess of terminal
TS cord assembly for
Sub-harness connector short or open
‘ E
v
CHECK POWER SOURCE CIRCUIT. NG | Check the foliowing items:
1. Tum ignition switch to “OFF" position. "] & Dropping resistor
@ ﬂ 2. Disconnect AT control unit hamess Refer to "Component
L, connector. Inspection” on next
2 3. Check resistance between terminal @ page.
5AT1921 and A/T control unit hamess connector » Harness for short or
terminal @ . open between A/T con-
E] Resistance: 11.2 - 12.8Q trol unit terminal @ and
e DISCONNECT Ok teminal cord assembly
TS {Main hamess)
Sub-harness connector
NINEW, Y
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace harness
OR 1. Tum ignition switch to “OFF" position. "] between AT control unit
% DISCORNECT 2. Gheck resistance between terminal () terminal @) and terminal
1s. and A/T control unit harness connector cord assembly.
AT control unit terminal terminal (D .
[CUNT O] CONNEGTOR] Resistance:
P Approximately 0G
I 3. Reinstall any part removed.
P OR oK
A 4
Perform Diagnostic Trouble Code (DTC} NG | 1, perform A/T control unit
confirmation procedure, AT-88. o input/output signal
@ OK inspection.
2. f NG, recheck A/T con-
trol unit pin terminals for
4 damage or loose con-
SAT206[ INSPECTION END nection with hamess

AT-89

connector.

@l

A

EM

LG

EC

GL

v

PD
FA
BR
ST

RS

605



TROUBLE DIAGNOSIS FOR DTC P0745
Line Pressure Solenoid Valve (Cont’d)
Solenoid valve harness connector = COMPONENT INSPECTION
Line pressure solenoid valve TS. Line pressure solenoid valve
- e For removal, refer to AT-132.

Resistance check
® Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
L":e pr:(ejssulre @ Ground 2.5-5Q
SATS001 solenold valve
Solenoid valve harness connector Operation check
Line pressure solenald valve— = e Check solenoid valve by listening for its operating sound while
T5. applying battery voltage to the terminal and ground.
DISCONNECT

SATSD1I

Dropping resistor

® Check resistance between two terminals.

& DISCOMMECT I
Resistance: 11.2 - 12,8Q

15.
1i2

E48

[Q]

SAT211!

606
AT-90



TROUBLE DIAGNOSIS FOR DTC P0750

(Control valve
upper hody)

Shift solenoid valve B

Line pressure
solenocid valve

Shift solenoid

Overrun
clutch

24 solenoid

valve

SAT341H

FAILURE DETECTED
SHIFT SOLENOID/V-A

B sELF-DIAG REsuULTs B []

[ ERASE || PRINT

SAT268H
CODES/FREEZE 1
PO750 SHIFT S/V A 1
MALFUNCTION
[ENTER} *FREEZE DATA
SAT285I

4th judgement flicker is longer than others.

NV

—| oD OFF [ —

L B

Self-diagnosis
star

Shift solenoid

SAT331H

Shift Solenoid Valve A

DESCRIPTION

Shift solenoid valves A and B are turned “ON” or “OFF” by the A/T
control unit in response to signals sent from the inhibitor switch,
vehicle speed and throftle position sensors. Gears will then be Gl
shifted to the optimum position.

Gear position 1 2 4 A
Shift solenoid ON OFF OFF ON
valve A EN
hi ;
Shift solenoid ON ON OFF OFF
valve B
LG
. . Malfunction is Check item
D I
lagnostic trauble code detected when ... (Possible cause) G
= . SHIFT SOLENOID/ ® Harness or connec-
VA A/T control unit tors [Fe
detects an improper (The solenoid cir-
@ 1 PO750 voltage drop when it cuit is open or
tires to operate the shorted.) CL
. 4th judgement solenoid valve. ® Shift solenoid valve
* flicker A
BT

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT. pp
3) Drive vehicle in D, — D, position.
OR
@ 1) Start engine. BA
2) Drive vehicle in D, — D, position.
3) Select "MODE 7” with GST.
OR RiA
1) Start engine.
2) Drive vehicle in D, — D, position.
3) Perform self-diagnosis. BR
Refer to SELLF-DIAGNOSTIC PROCEDURE (No Tools),
AT-22.
ST
RS
87
RIA
EL
1o
607

AT-91



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

Shift solenoid valve A
41l CHECK GROUND CIRCUIT. NG | 1. Remove control vaive
1 1. Tum ignition switch to “OFF” position. " assembly. Refer to
— Terminal 2. Disconnect terminal cord assembly con- AT-132.
:gsfgmbly = nector in engine compartment. 2. Check the following
3. Check resistance between terminal & items:
and ground. e Shift solenoid valve A
3 Resistance: 20 - 40Q Refer to “Component
AT contral unit OK Inspection” below.
® Harness of terminal cord
SATE76G assembly for short or
& IMSCONNECT open
A& g
Sub-harness connector 4
6 CHECK POWER SOURCE CIRCUIT. NG | Repair or replace hamess
1. Turn ignition switch to “OFF” position. "| between A/T control unit
2. Disconnect A/T control unit hamess and terminal cord assem-
conneclor. bly. (Main hamess)
@ 3. Check resistance between terminal &
l l and A/T caontrol unit hamess connector
terminal @& .
SAT183I Resistance:
Approximately 0Q
E 4. Reinstall any part removed.
& HSCONNECT
A€
Subrharness sonnector Perform Diagnostic Trouble Code (DTC) | NG | 1. Perform A/T control unit
C { ’{) confirmation procedure, AT-91, "] inputioutput signal
LR OK inspection.
2. If NG, recheck A/T con-

trol unit pin terminals for

& DISCONNECT
. EE} : damage or loose con-
‘ol INSPECTION END nection with hamess

A/T contral unit terminal
connector.

[ CAUNT o] CONNEGTOR]
-]

L/R

SAT184!

" Solenoid valve harness connector o COMPONENT INSPECTION

Shift salenoid 1s. Shift solenoid valve A
o For removal, refer to AT-132.

Resistance check
o Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
!’ S:enm ® Ground 20 - 40Q
SAT486 vave

60

Qo

AT-92



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Vaive A (Cont’d)

_ Solenoid valve harness connecter Operation check
Srif sofenold e Check solenoid valve by listening for its operating sound while
P = 1s. applying battery voltage to the terminal and ground.

DISCONNECT

@

MA

SAT4971 EM

LG
E
B
Gl
[Vl
PD
A

AT-93



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid vaive B

Line pressure
solencid valve

Shift solencid

Overrun
clutch
solenoid
valve

(Control valve

upper body) SAT341H

W seLF-OiAG ResuLTs M [
FAILURE DETECTED

SHIFT SOLENOQID/V-B

[ ERASE ][ PRINT |

SAT271H

Shift Solenoid Valve B

DESCRIPTION

Shift solenoid valves A and B are turned “ON” or “OFF” by the A/T
control unit in response to signals sent from the inhibitor switch,
vehicle speed and throttle position sensors. Gears will then be
shifted to the optimum position.

Gear position 1 2 4
Shift solenoid ON OFF OFF ON
valve A
Shift solencid ON ON OFF OFF
valve B
Malfunction is Check item

Dtagnostic trouble code

detected when ...

{Possible cause)

SHIFT SOLENCID/

:V-B
@:

PO755

5th judgement

A/T contral unit

-detects an improper

voltage drop when it
tires to operate the
solenoid valve.

® Harness or connec-
tors
(The solenoid ¢ir-
cuit is open or
shorted.)

# Shift solenoid valve

.

" flicker B

&

CODES/FREEZE 1

PQ755 SHIFT S/V B 1
MALFUNCTION

Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the
maifunction is eliminated.

1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT.
@ Start engine.

3} Drive vehicle in D; —» D, —» D4 position.
OR
1)
SAT3861 2) Drive vehicle in D; —» D, — D5 position.
3) Select “MODE 7" with GST.

1} Start engine. o

~o s 2) Drive vehicle in D, — D, — D, position.

—ZWI Shift solenoid vaive B 3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools}),

AT-22.

[ENTER] ‘FREEZE DATA

@ 5th judgement flicker is longer than others.

[N BN

- Light

--- Shade

SAT332H

610
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TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid valve B

AT

~~— Terminal

cord assembly

7

Shift Solenoid Valve B (Cont’d)

CHECK GROUND CIRCUIT.

NG

1. Remove control valve

1. Tum ignition switch to "OFF" position.

2. Disconnect terminal cord assembly con-
nector in engine compartment.

3. Check resistance between terminal @
and ground.
Resistance: 20 - 40£

A/T control unit

SATE73G
E DISCONNECT
TS.
Sub-harness connector
7
= pp— |
= saTissl
& DHECONRECT
TS.

Sub-harness connector

=
L
Y

A/T control unit terminal

I f—

[ cruniT Tof CONNECTOR]
7

LY

SAT186]

MHECCNNECT

Solenoid valve harness connector
Shift solencid

SAT4941

OK

B
y

assembly. Refer to
AT-132.

2. Check the following
items:

e Shift solencid valve B
Refer to "Component
inspection™ below.

® Harness of terminal cord
assembly for short or
open

CHECK POWER SOURCE CIRCUIT.

NG

Repair or replace harness

1. Turn ignition switch to “OFF” position.

2. Disconnect A/T control unit harness
connector.

3. Check resistance between terminal @
and A/T control unit harness connector
terminal & .

Resistance:
Approximately 0}
4. Reinstall any part removed.

oK

A 4

between A/T contral unit
and terminal cord assem-
bly. (Main harness}

Perform Diagnostic Trouble Code (DTC)

NG

1. Perform A/T control unit

confirmation procedure, AT-94.

OK

INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve B
e For removal, refer to AT-132.
Resistance check

input/output signal
inspection.

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with hamess
connector.

e Check resistance between two terminals.
Solenoid valve Terminai No. Resistance
(Approx.)
Shift solenoid
valve B @ Ground 20 - 400

AT-95

MA

EWM

LG

EG

FE

CL

T




TROUBLE DIAGNOSIS FOR DTC P0755
Shift Solenoid Valve B (Cont’d)

Solencid vaive harness connector Operation check
R ¢ Check solenoid valve by listening for its operating sound while
TS. applying battery voltage to the terminal and ground.

DASCONNECT

SAT4951

612
AT-96



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor
DESCRIPTION
The throttle position sensor detects the throttle valve position and
S/ sends a signal to the A/T control unit.
Throttle position sensor @Gl
Di tie troubl d Malfunction is Check item
G agnostic trouble code detected when ... {Possible cause) MA
=Throttle position switch . THROTTLE POSI- & Harness or conneg-
harn'ess connector TION AT control unit tors
SAT484| = receives an exces- {The sensar circuit EM
@ + P1705 sively low or high volt-{ is open or shorted.)
: \ - _ 3rd judgement age from the sensor. | ® Throttle position
l W seLF-DiaG ResuLts il £ ! fhcker Sensor LC
FAILURE DETECTED
THROTTLE POSI SEN Diagnostic Trouble Code (DTC) confirmation procedure B
After the repair, perform the following procedure to confirm the }
malfunction is eliminated.
1) Start engine. EE
2) Select "SELF-DIAG RESULTS” mode with CONSULT.
3} Drive vehicle under the following conditions:
| ERASE | PRINT | Selector lever in "D”, vehicle speed higher than 10 km/h G,
SAT285H (6 MPH), throttle opening greater than 1/2 of the full
= throttle position and driving for more than 3 seconds.
& OR MIT
CODES/FREEZE 1 @ 1) Start engine.
P1705 THROTTLE POS 1 ) Drive vehicle qnder the fgllowing conQitions:
MALFUNCTION Selector lever in “D”, vehicle speed higher than 10 km/h i)
(6 MPH), throttle opening greater than 1/2 of the full
throttle position and driving for more than 3 seconds.
3) Select “MODE 7” with GST. 2D
OR
{[ENTER] *FREEZE DATA 1) Start engine.
2} Drive vehicle under the following conditions: A
SAT383I Selector lever in “D”, vehicle speed higher than 10 km/h
{6 MPH), throttle opening greater than 1/2 of the full
@ 3rd judgement flicker s longer than others. throttie position and driving for more than 3 seconds. RA
NV s 3) Perform self-diagnosis.
ﬁ: Throttt " Refer o SELF-DIAGNQOQSTIC PROCEDURE (No Tools),
- : T rottle position sensor AT-22. Lpa
- -~ Light ST
””L——-Shade
RS
SAT330H
BT
A
EL
1D
613
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TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

614

Perfarm Diagnostic Trouble Code (DTC)
confirmation procedure, AT-97.

Throttle position sensor ) 3 NG —
Pertorm diagnostic test mode I} (self- Check throttle position sen-
AN diagnostic results} for engine control. " sor circuit for engine con-
Refer to EC section ["Malfunction indicator trol. Refer 1o EC section
Lamp (MIL)”, “ON BOARD DIAGNQOSTIC ["Throttle Position Sensor
P ECM SYSTEM DESCRIPTION"]. {DTC : 0403)", “TROUBLE
l DIAGNOSIS FOR DTC
il OK PO120"].
s 33 31 4
A/T control unit CHECK INPUT SIGNAL. NG | Check harness for short or
SAT348G 1. Turn ignition switch to “ON” "| open between ECM and
position. AST control unit regarding
{Do not start engine.) throttle position sensor cir-
#MONITOR #NO FAIL  [y] 2. Select “ECU INPUT SIGNALS” cuit. (Main harness}
VHCL/S SE-A/T Okm/h in Data Monitor.
}r"':’%{ SP(S:)ES-EAEE Oit’m/ h 3. Read out the value of “THRTL
FLLID TEMP SE 1.2V POS SEN".
BATTERY VOLT 134V Voltage:
ENGINE SPEED 1024rpm Fully-closed throttle:
OVERDRIVE SW ON Approximately 0.5V
P/N POSI SW ON Fully-open throttle;
R POSITION SW___ OFF Approximately 4V
] RECORD OR
1. Turn ignition switch to “ON”
BATO76H @ position. (Do not start engine.)
2. Check voltage between A/T con-
CONNEGT trol unit terminals & and @3
=) B while accelerator pedal is
"'-5 depressed slowly.
Voltage:
" SUNT |°i CONNECTDH" Fully-closed throttle valve:
& % Approximately 0.5V
Fully-open throtile valve:
Y B Approximately 4V
O B (Voltage rises gradually in
r response to throtile position)
SAT126B ,OK
CHECK THROTTLE POSITION SWITCH. |{NS_| Repair or replace damaged
Reter to “TROUBLE DIAGNOSIS FOR 7| parts.
DTC PO705", "CHECK THROTTLE POSI-
TION SWITCH CIRCUIT”, AT-58.
OK
Y
NG

1. Perform A/T control unit

OK

r

INSPECTION END

AT-98

input/output signal
inspection.

2. if NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with hamess
connector.




TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid vaive B o Overrun Clutch Solenoid Valve

i ressure
solenoid valve . DESCRIPTION
clutch The overrun clutch solencid valve is activated by the A/T control
YO} solenoid unit in response to signals sent from the inhibitor switch, overdrive &l
valve control switch, vehicle speed and throttle position sensors. The
overrun clutch operation will then be controlled.
A
{Control valve Diagnostic trouble code Malfunction is Cht.ack flem
upper body) detected when ... (Possible cause)
SAT341H EM
- OVERRUN CLUTCH e Hamess or connec-
- Y AIT control unit tors
W seLF-D1aG ResuLTs Bl [ detects an improper (The solenoid cir- LG
FAILURE DETECTED @ : P1760 voltage drop when it cuit is open or
tires to operate the shorted.)
OVERRUN CLUTCH Sn . 6th judgement solenoid valve. ® Overrun clutch BC
" flicker solenoid valve

Diagnostic Trouble Code (DTC) confirmation procedure [E
After the repair, perform the following procedure to confirm the

| ERASE |[ PRINT | malfunction is eliminated. el
SATZ74H 1} Start engine.
2) Select “"SELF-DIAG RESULTS” mode with CONSULT.
G@g 3) Drive vehicle under the following conditions: MT
CODES/FREEZE ] Selector lever in “D”, overdrive control switch in "OFF”
position and vehicle speed higher than 10 km/h {6
P1760 OVERRUN S/ 1 MPH).
MALFUNCTION oR
&) 1) Start engine.
2) Drive vehicle under the following conditions: B
Selector lever in “D”, overdrive control switch in “OFF”
[ENTER] *FREEZE DATA EAOIEIi-tIi)On and vehicle speed higher than 10 km/h (6
- 3) Select “MODE 77 with GST. =
OR
. _ wass 1) Start engine. -
St judgement flicker s longer than others. O 2) Drive vehicle under the foliowing conditions: A

Selector lever in “D”, overdrive control switch in “OFF”
position and vehicle speed higher than 10 km/h (6 gg

NV
“[oven]2

— - Overrun clutch
solenoid valve MPH)'

-~ / | LN
3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools), &T

AT-22.

SAT333H

615
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TROUBLE DIAGNQOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

TS
AT control unit terminal

[ G/UNIT_JO] CONNECTOR]
a8

SAT188I

Overrun ciutch
solencid valve

Solenoid valve harness gonnector

V.

DISCONNECT

SATE02I

h 4

INSPECTION END

COMPONENT INSPECTION

Overrun clfutch solenoid valve

¢ For removal, refer to AT-132.
Resistance check

Overrun clutch
solenoid valve
p— CHECK GROUND CIRCUIT. NG | 1. Remove control vaive
1. Turn ignition switch to "OFF" position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-132.
oL nector in engine companment. 2. Check the following
\Terminai cord 3. Check resistance between terminal itemns:
assembly and ground. o Overrun clutch solenoid
: Resistance: 20 - 400 valve
Refer to “Component
A/T control unit oK Inspection” beiow.
SATE76G e Harness of terminal cord
= assembly for short or
s open
Sub-harness connector
|8 B ¥
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace hamess
1. Tum ignition switch to “OFF" position. "1 between A/T control unit
2. Disconnect A/T control unit harmness and terminal cord assem-
@ [ ] connector. bly. (Main harness)
., 3. Check resistance between terminal
1 and A/T control unit harness connector
SAT187 terminal @ .
Resistance:
E Approximately 00
o isCoNEgT 4. Reinstall any part removed.
A€ -
Sub-harness connector X
o el 1 Perform Diagnostic Trouble Code (DTC) | NG | 1. Perform AT control unit
P confirmation procedure, AT-99. " input/output signal
OK inspection.
DISCONNECT 2. If NG, recheck A/T con-
k> trol unit pin terminals for

damage or loose con-
nection with harness
connector.

e Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Overru.n clutch Ground 20 - 400
solenoid valve

AT-100




TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

Solenoid valve harness conneclor Operation check

S;ZL';’,’Z, f,[;lf: L Chec!( solenoid valve by listening for its operating sound while
1.8. applying battery voltage to the terminal and ground.
& &

VA

SAT503I EM
LG
EC
FE
CL
Vi)

PD

FA

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

SAT339H

FAILURE DETECTED
VHCL SPEED SEN-MTH

W SELF-DIAG REsuLTs B [

[ERASE || PRINT |

SAT261H

TN

@ 2nd judgement flicker is longer than others.

>~z
(o] -
—

-

Vehicle speed
sensar s meter

———Shade

SAT329H

618

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensor-MTR is huilt into the speedometer
assembly. The sensor functions as an auxiliary device to the revo-
lution sensor when it is malfunctioning. The A/T control unit will then
use a signal sent from the vehicle speed sensor-MTR,

Check item
{Possible cause}

Malfunction is

Diagnostic trouble code detected when .

® Harness or connec-
A/T control unit does tors

not receive the proper | (The sensor circuit

voltage signal from is open or shorted.)

: 2‘nd judgement the sensor. e Vehicle speed sen-
flicker sor

. VHCL SPEED
© SEN-MTR

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle under the following conditions:
Selector lever in “D” and vehicle speed higher than 20
km/h (12 MPH).

OR
@ 1) Start engine.
2) Drive vehicie under the following conditions:
Selector lever in “D” and vehicle speed higher than 20
km/h (12 MPH).
3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),

AT-22.

AT-102



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)

AT-103

CHECK INPUT SIGNAL. NG_ Check the following items:
Combination 5 1. Start engine. ¢ Vehicle speed sensor
meter =/ 2. Select "ECU INPUT SIGNALS" and ground circuit for .
Vehicle speed in Data Monitor. vehicle speed sensor Gl
257 sensor 3. Read out the value of "VHCL/S Refer to EL section
A/T control unit SE-MTR” while driving. (“METERS AND
Check the value changes GAUGES"). A
according to driving speed. e Harness for short or
OR open between A/T con-
SAT263H @ 1. Start engine. trol unit and vehicle EM
’& 2. Check voltage between A/T con- speed sensor (Main har-
%MONTOR #NO FAIL  [y) trol unit terminal @ and ground ness)
VHCL/S SE-A/T Okm/h while driving at 2 to 3 km/h (1 to LG
VHCL/S SE-MTR Bkm/h 2 MPH) for 1 m (3 ft} or more.
THRTL POS SEN 0.4v .
FLUID TEMP SE 1.2V Voltage: EC
BATTERY VOLT 13.4V Voltage varies between less
ENGINE SPEED 1024rpm than 1V and more than
OVERDRIVE SW ON 4.5V. 12
P/N POSE SW ON ES
R POSITION SW QFF 0K
| RECORD | v
SATOTEH Perform Diagnostic Trouble Code (DTC) NG‘ 1. Perfarm A/T control unit CL
confirmation procedure, AT-102. "1 inputioutput signal
inspection.
[#7r = Growiiclconneron]| oK 2. 1f NG, recheck AT con- | M
. trol unit pin terminals for
CENNELT 27
9 damage or loose con-
Y/G INSPECTION END nection with hamess
connector.
0 ®
‘[ PD
- FA
AATIB1
[RIEY
BR
S
RS
BT
[RIA,
=L
B
619



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

AT-104

1. O/D OFF Indicator Lamp Does Not Come On
Ignition
Switch O/D OFF SYMPTOM:
indicator O/D OFF indicator lamp does not come on for about 2 seconds
famp when turning ignition switch to “ON”.
[ ]
4 3 15 48| T || CHECK A/T CONTROL UNIT POWER NG | check the foliowing items:
AT control unit SOURCE, e Harness for short or
saTsoal | 1 Turn ignition switch to “ON" position. open between ignition
(Do not start engine.) switch and A/T control
AT control unit terminal 2. Check voltage between A/T control unit unit (Main harness)
— ) terminals @, ® and ground. & ignition switch and fuse
|C_TiuNiT_{ol coNnEETOR | Battery voltage should exist. Refer to EL section
6K (“POWER SUPPLY
> ROUTING").
G/OR G/OR HS.
CONNECT E y
0 @ CHECK A/T CONTROL UNIT GROUND | NG [ Check harness for short or
CIRCUIT. open between A/T control
1. Tum ignition switch to “OFF" position. unit and ground.
= 2. Disconnect A/T control unit hamess
SAT876GB|
connector.
E AT contral unit terminal 3. Check resistance between A/T control
— . unit terminals 9, @ and ground.
| ciunin__Jo Connecior | |% Resistance:
NS K Approximately 00
B
OK
y
CHECK LAMP CIRCUIT. NG‘ Check the following items:
1. Tum ignition switch to “OFF” position. ¢ O/D OFF indicator lamp
" 2. Check resistance between A/T control Refer to EL section.
- unit terminals @ and @ . ® Harness for short or
] SATEB0GA Resistance: 50 - 100Q open between ignition
- : 3. Reinstall any pait removed. switch and O/D OFF
AT control unit terminal 5k indicator lamp (Main har-
([__c/uniT_[o] conn ECTOR | *’is ness) :
3 4 - » Harness for short or
DISCONNECT open between O/0 OFF
. G/0R indicator lamp and A/T
control unit
Y
Check again. NG.; 1. Perform A/T control unit
R OK _|nput/0t-jtput signal
inspection.
SAT385HA 2. If NG, recheck A/T con-
\ 4 trol unit pin terminals for
INSPECTIGN END damage or loose con-
nection with hamess
connector.
620




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

0/D OFF

Self-diagnosis
start

Inhibitor switch

SAT838B

SAT133B|

2. Engine Cannot Be Started In “P”’ and “N”
Position

SYMPTOM:
¢ Engine cannot be started with selector lever in “P” or “N”
position.

¢ Engine can be started with selector lever in “D”, 27, “1”
or “R™ position.

Y

Does “ECU INPUT SIGNALS™ in Yes | Check inhibitor switch cir-
ko

Data Monitor show damage to cuit. Refer to “TROUBLE
inhibitor switch circuit? DIAGNOSIS FOR DTC
OR PO705", AT-55.
‘i?. Does self-diagnosis show damage
A=Y to inhibitor switch circuit?
No
E r
Check for short ar open of inhibitor switch NG‘ Repair or replace inhibitor
2-pin connector. Refer to “Component 7| switch.
Inspection”, AT-59.
OK
y
Check starting system. Refer to EL sec- NG Repair or replace damaged
tion (“System Description”, “STARTING | parts.
SYSTEM”}).
OK
r
INSPECTION END

3. In “P” Position, Vehicle Moves Forward Or
Backward When Pushed

SYMPTOM:
Vehicle moves when it is pushed forward or backward with
selector lever in “P”’ position.

Check parking components. Refer to NG‘ Repair or replace damaged
“Parking Pawl Components”, AT-193. | parts.
OK

A

INSPECTION END

AT-105

Gl
Wi
EW
LG
EC
FE
GL
T

P

FA

RA

=)

8T
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

4. In “N” Position, Vehicle Moves

INSPECTION END

SAT171B

622

AT-106

SYMPTOM:
0 H [13 LE] H
Selt-diagnosis Vehicie moves forward or backward when selecting “N” posi
start tion.
———————————————————— Light Does “ECU INPUT SIGNALS” in | Y®S_| Check inhibitor switch cir-
Data Monitor show damage to "] cuit. Refer to “TROUBLE
. inhibitor switch circuit? DIAGNOSIS FOR DTC
{ Shade '
OR PO705", AT-55.
SATeAH @ Does self-diagnosis show damage
B " to inhibitor switch circuit?
“P™ position
: No
Do not 5 E
push Check coniral linkage. Refer to AT-134. NGL Adjust control linkage.
oK "1 Refer to AT-134.
Lock nut (¥ v
Lock nut ® Check AIT fluid level again, NG | getil ATF.
SATO72G -
OK
= Y
3 1. Remove oil pan. NG | 1. Disassemble A/T.
2. Check A/T fluid condition. "] 2. Check the following
oK items:
® Forward clutch assembly
e Overrun clutch assembly
¢ Reverse clutch assembly
]
4
SATE38A Check again. 7 1. F’erform AT c.onlrol unit
input/output signal
OK . .
inspection.
2. If NG, recheck A/T con-
v trol unit pin terminals for

damage or loose con-
nection with hamess
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

5. Large Shock. “N” — “R” Position

Throttle position sensor
~ N/ circuit
< A/T fluid temperature
“ - or circuit
AT sens
Soff-di - Linge pressure
;r; fagnosis solenoid valve
g circuit
- [ N
" | Light
L Shade
== Tt )]
SAT345HA|
E Throttle position sensor
Fluid
temperature K_ ECM
sensor
33 3/ 34 N

A/T control unit
1 2

Dropping resistor

Line pressure solenoid
vaive SAT722G

Throttle position sensor

«{iharness connector
)
gk

)
A
¥
. e '
=Throttle position switch
harness connector

1 ! ~
SAT484l

SYMPTOM:
There is large shock when changing from “N” to “R” position.
B
Does self-diagnosis show damage to AT | Y8 | Check damaged circuit
fluid temperature sensor, line pressure "] Refer to “TROUBLE DIAG-
solencid valve or throttle position sensor NOSIS FOR DTC PO710,
circuit? P0745 or P1705”, AT-61,
88 or 97.
No o
A
Check throttle position sensor. Refer to NG_ Repair or replace throttle
EC section {“Throttle Position Sensor | position sensor.
(PTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120"].
OK
E ¥
NG |1, Remove control valve

Check line pressure at idle with selector
lever in “D” position. Refer to “PRES-
SURE TESTING", AT-123.

SAT494G

OK

assembly. Refer to
AT-132.

2. Check the following
items:

® Valves to control line
pressure {Pressure regu-
lator valve, pressure
modifier valve, pilot
valve and pilot filter)

& Line pressure sclenoid
vaive

Check again.

NG

1. Perform A/T control unit

OK

r

FNSPECTION END

AT-107

input/output signal
inspection.

2. If NG, recheck A/T con-
tral unit pin terminals for
damage or lcose con-
nection with hamess
connector.

=

LG

EC

FE

GL.

M

2

FA

BT

HA

EL
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”

SATE38A)

and “R" positions

Position
2 SYMPTOM: |
Vehicle does not creep backward when selecting “R” position.
Check A/T fluid levei again. NG-; Refill ATF.
i OK ®
NG in both “1”

l

Check stail revolution with selector lever
in “1" and “R" positions.

[
Lt

OK

OK in “1” position
PNG in "R” position

SAT493G

1. Remove control valve assernbly.
Refer to “ON-VEHICLE
SERVICE™, AT-132.

2. Check the following items:

® Valves to control line pressure
(Pressure regulator valve, pres-
sure modifier valve, pilot valve
and pilot filter)

® Line pressure solenoid valve

3. Disassemble A/,

4. Check the following items:

@ Qil pump assembly

» Torque converter

# Reverse clutch assembly

® High clutch assembly

L3

1.

. Check the following

. Disassemble A/T.
. Check the following

Remove control valve
assembly. Refer to “ON-
VERICLE SERVICE”,
AT-132.

items:

Valves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot valve
and pilot filter)

Line pressure solenoid
valve

itemns:

Oil pump assembly
Torque converter
Reverse clutch assembly
High clutch assembly
Low & reverse brake
assembly

& Low one-way clutch
r NG= 1. Remove control valve
Check line pressure at idle with selector assembly. Refer to “ON-
lever in “R" position. Refer to "PRES- VEHICLE SERVICE",
SURE TESTING", AT-123. AT-132.
2. Check the following
OK items: y
& Valves to centrol line
SAT494G pressure (Pressure regu-
D . lator valve, pressure
) modifier valve, pilot valve
1. Remove oil pan. and pilot filter)
2. Check A/T fluid condition. # Line pressure solenoid
valve
NG oK 3. Disassemble A/T.
4. Check the following
itemn;
® « Qil pump assembly
\ 4
. NG .
Check again. 1. Perform A/T control unit

SAT171B

OK

A

INSPECTION END

624

AT-108

. If NG, recheck A/T con-

input/output signal
inspection.

trol unit pin terminals for
damage or loose con-
nection with hamess
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

SAT638A)

7. Vehicle Does Not Creep Forward In “D”, “2”

Or “1” Position

SAT493G

SAT4%4G

SAT1718B

A

Eb

EG

CL

Ay

PD

FA

BIR

8T

SYMPTOM: .
Vehicle does not creep forward when selecting “D”, “2” or "1
position.
; . NG !
Check AT fluid level again. »| Refill ATF.
OK
®
B | : l

Check stall revolution with selector lever in NG 5| 1. Remove control valve
“D" position. Refer to “STALL TESTING", assembly. Refer to
AT-120. AT-132.

2. Check the following

QK items:
& Valves to control line
v pressure (Pressure
requlator valve, pres-

Check line pressure at idle with selector lever Suge modifier Vaﬁ,e,
in “D" pO?IITIOI“I. Reler to “PRESSURE pilot valve and pilot
TESTING", AT-123. filter)

® Line pressure sole-

OK $NG noid vailve

1. Remove control valve assembly. 3. Disassemble NT
Refer to AT-132. y 4. pheck the following

2. Check the following items: itemns:

& Valves to control line pressure ¢ Oil pump assembly
{Pressure regulator valve, pressure ® Forward clutch
modifier valve, pilot valve and pilot assembly
filter) @ Forward one-way

® Line pressure solenoid valve clutch

3. Disassemble A/T ¢ L ow one-way clutch

4. Check the following item: . ;g;"eﬁ t;;"e'se brake

e Oil pump agsembl

pump y » Torque converter
DN NG
. F—w(E)
1. Remove oil pan.
2. Check A/T fluid condition.
OK
A J
Check again. NG_ 1. Perform A/T cantrol
unit input/output sig-
OK nal inspection.
2. If NG, recheck A/T
v control unit pin termi-

INSPECTION END

AT-109

nals for damage or
loose connection with
hamess connector.

RS

BL

toX
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

626
AT-110

B.., 8. Vehicle Cannot Be Started From D,
_; Revelution sensor
AN Shift solencid valve A SYMPTOM:
Self-diagnosis ) , Vehicle cannot be started from D, on Cruise test — Part 1.
start Shift solenoid valve B No
Is 6. Vehicle Does Not Creep Backwarid In Go to 6. Vehicle Does Not
F --Light “R" Position OK? "| Creep Backward In “R”
Position, AT-108.
I Shade ves
r
i Light Does self-diagnosis show damage to Yes Check damaged circuit.
sATasz| | vehicle speed sensorA/T (revolution "1 Refer to “TROUBLE DIAG-
sensor), shift solencid valve A, B or NOSIS FOR DTC P0720,
vehicle speed sensorrMTR after cruise PO750, PO755 or VHCL
test? SPEED SEN-MTR”, AT-64,
91, 94 or 102.
No
E h J
Throtlle position sensor Check throttle position sensor. Refer to NG.; Repair or replace throttle
EC section [“Throtile Position Sensor "| position sensor.
(DTC: 0403)", “TROUBLE DIAGNQOSIS
FOR DTC PG120"].
=Throttle posilion switch OK
harnress corjmectgi . .
SATasd! Check line pressure at stall point with NG_
selaector lever in "D” position. Refer to "| 1. Remove control vaive
"PRESSURE TESTING”, AT-123. assembly. Refer to
AT-132.
oK 2. Check the following
items:
D L NG | o shift valve A
1. Remove oil pan. "1 e Shiit valve B
2. Check A/T fluid condition. e Shilt solenoid valve A
¢ Shilt solenoid valve B
OK # Pilot valve
¥  Piiot filter
1. Remove control valve assembly. Refer 3. Disassemble A/T.
to AT-132, 4, Check the following
2. Check the following items: items:
e Shift valve A e Forward clutch assembly
o Shift valve B e Forward one-way clutch
& Shift solencid valve A * | ow one-way cluich
# Shift solenoid valve B e High ciutch assembly
® Pilot valve e Torque converter
® Pilot filer * Oil pump assembly
OK OK
v
. NG .
Check again. o| 1. Perform A/T contrel unit
"l input/output signal
SAT171B OK inspection.
2. If NG, recheck A/T con-
v tral unit pin terminals for
darmage or loose con-
INSPECTION END nection with harness
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

9. A/T Does Not Shift: D, — D, Or Does Not
Kickdown: D, — D,
Seli-diagnosis SYMPTOM:
start A/T does not shift from D, to D, at the specified speed.
) A/T does not shift from D, to D, when depressing accelerator
"""""""""" Light pedal fully at the specified speed.
No
—  Shade Are 7. Vehicle Does Not Creep Forward In » Go to 7. Vehicle Does Not
“D», “2” Or “1” Position and 8. Vehicle Creep Forward In “D”, “2”
Cannot Be Started From D, OK? Or “1” Position and 8.
SAT344H Vehicle Cannot Be Started
Yes From D,, AT-109, 110.
E ¥ Yes
Revolution sensor = Does “ECU INPUT SIGNALS” in »l Check inhibitor switch cir-
s / Data Monitor show damage to cuit, Refer to “TROUBLE
inhibitor switch circuit? DIAGNOSIS FOR DTG
PG705", AT-55.
Vehick '
shicle | 25 35 ‘= Does self-diagnosis show damage
Speed- g g
zpeed || or?'li‘ier —127 A/T control unit “.'L’;ﬁ:,‘ to inhibitor switch circuit?
ensor
J_ No
= 8 ; NG
rCheck vehicle speed sensor-A/T (revolu- »| Bepair or replace vehicle
SAT723G| | tion sensor} and vehicle speed speed sensorA/T (revolu-
sensor-MTR circuit, Refer to “TROUBLE tion sensor) and vehicle
DIAGNOSIS FOR DTC P0720 and VHCL speed sensor-MTR circuits.
SPEED SEN-MTR", AT-64, 102.
OK
Y NG
e Check throttle position sensor. Refer to »l Repair or replace throtile
Throttle position sensor EC section ["“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O120"].
— OK
=Throtlle positicn switch E v
harness connector ) NG
] P> 1. Remove oil pan. »| 1. Remove control valve.
SAT484l) | 2 Check A/T fluid condition. Refer to AT-132.
2. Check the following
‘ OK items:
¢ Shift valve A
1. Remove control valve. Refer to AT-132. # Shift solenoid valve A
2. Chack the following items: * Pilot valve
e Shift valve A  Pilot filter
® Shift solenoid valve A 3. Disassemble A/T.
# Pilot valve 4. Check the following
o Pilot filter items:
# Servo piston assembly
OK OK| e Brake band
& Oil pump assembly
L 4 NG
SAT1718[ | Check again. p| 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for
) damage or locse con-
INSPECTION END nection with harness
connector.

AT-111

MA

EM

LG

EC

ClL
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A

EL
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

/D OFF

Seff-diagnosis

10. A/T Does Not Shift: D, —» D,

SYMPTOM:

A/T does not shift from D, to D, at the specified speed.

start

o e ————

=Throttle position switch
harness connecter
1 ! ~

SAT4841

SAT171B|

628

Are 7. Vehicle Does Not Creep Forward In No | Go to 7. Vehicle Does Not
“D", "2” Or “1” Position and 8. Vehicle | Creep Forward In “D”, “2"
Cannot Be Started From D, OK? Or "1” Position and 8.
Voo Vehicle Cannot Be Started
From D,, AT-109, 110.
r
S\ Does "ECU INPUT SIGNALS" in | YeS | Check inhibitor switch cir-
2/ Data Monitor show damage to "] cuit. Refer to “TROUBLE _
inhibitor switch circuit? DIAGNOSIS FOR DTC
OR PO705”, AT-55.
@ Does self-diagnasis show damage
to inhibitor switch circuit?
No
E
Check throttle position sensor. Refer to NG_l Repair or replace throttle
EC section ["Throttle Position Sensor "] position sensor.
{DTC: 0403)", “TROUBLE DIAGNOCSIS
FOR DTC PO120"].
OK
L 4
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. "1 assembly. Refer to
AT-132.
| OK 2. Check the following
1. Remove control valve assembly. Refer items:
to AT-132. ® Shift valve B
2. Check the following items: ¢ Shift solenoid valve B
e Shift valve B ® Pilot valve
& Shift solenoid valve B ® Pilot filter
¢ Pilot valve 3. Disassemble A/T.
o Pilot fiter 4. Check the following
items:
OK OK| ® Servo piston assembly
< s High clutch assembly
& Oil pump assembiy
¥
Check again. NG‘ 1. Perform A/T control unit
o) " .inputIOL.Jtput signal
inspaction.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for
INSPECTION END damage or loose con-
nection with harness
connectar.

AT-112




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

NV s

=| OrD CFF §
—
L7l NNT

Self-diagnosis
start

Revolution sensor

Vehicle speed sensor
Shift solenoid valve A
Shift solencid valve B
AJT fluid temperature
sensor

11. A/T Does Not Shift: D, —» D,

SYMPTOM:

e A/T does not shift from D, to D, at the specified speed.
e A/T must be warm before D, to D, shift will occur.

INSPECTION END

AT-113

[ Light . No .
Are 7. Vehicle Does Not Creep Forward in »| GO to 7. Vehicle Does Not
” "D 2" Or *“1” Position and 8. Vehicle Creep Forward In “D”, "2"
- Shade Cannot Be Starled From D, OK? Or “1" Position and 8.
Vehicle Cannot Be Started
) Light Yes From D,, AT-109, 110.
SAT353HA |
E Does self-diagnosis, after cruise Yes’ Check damaged circuit.
test, show damage to any of the Refer to “TROUBLE DIAG-
following circuits? NOSIS FOR DTC P0O705,
# Inhibitor switch P0710, PO720, PO750,
* Overdrive control switch PO755 or VHCL SPEED
Throttle position sensor o A/T fluid temperature sensor SEN-MTR”, AT-55, 61, 64,
® Revolution sensor 91, 94 or 102.
# Shift solenoid valve A or B
& Vehicle speed sensor
=Throtlle position switch No
harness connectar E]
] ] ~. y
SAT484] Check throttle position sensor. Refer to NG> Repair or replace throttle
EC section ["Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNCSIS
FOR DTC PO120"1.
OK
- NG
1. Remove oil pan. .| 1. Remove control valve
2. Check A/T fluid condition. " assembly. Refer to
AT-132.
oK 2. Check the following
h 4 items:
1. Remove control valve assembly. Refer ® Shift valve B
SATI71B o AT-132. ™ O\Irerrun clutch control
ey . valve
% gr:]i?tc\‘:atlcg fE?Ilowmg lems: . S_hift solenoid valve B
e QOverrun cluich control valve . P!lot \falve
® Shift solencid valve B e Pilot filter
e Pilot valve 3. Disassemble A/T.
® Pilct filter 4. Check the fO”OWing
items:
OK & Servo piston assembly
OK| e Brake band
N & Torque converter
e Oil pump assembiy
A
. NG .
Check again. a1 1. Perform A/T control unit
inputfoutput signal
OK inspection.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for

damage or loose con-
nection with harness
connector.

EM
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

\\ll'fﬁ
—{ o/D OFF |
AR

Self-diagnosis
start

Torque converter clutch
solenoid valve

12. A/T Does Not Perform Lock-up

SYMPTOM:

AT does not perform lock-up at the specified speed.

=Throttle position switch
harness connector
t B y

~
SAT4841

630

INSPECTION END

AT-114

Does self-diagnosis show damage to Yes | Check torque converter
torque converter clutch solenoid valve cir- "| clutch solenoid valve cir-
cuit after cruise test? cuit. Refer to “TROUBLE
DIAGNOSIS FOR DTC
No PO740", AT-80.
B
¥
Check throttle position sensor. Refer to NG& Repair or replace throttle
EC section [“Throttle Position Sensor "| position sensor.
{DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0120"].
0K
h 4
1. Remove control valve. Refer ta AT-132. NG; Repair or replace damaged
2. Check following items: | parts.
e Torque converter clutch control valve
e Torque converter relief valve
« Torque converter clutch solenoid valve
® Pilot valve
® Pilot filter
OK
¥
Check again. NG_ 1. Perform A/T control unit
OK fnputlm.ltput signal
inspection.
2. If NG, recheck A/T con-
y trol unit pin terminals for

damage or loose con-
nection with harmess
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

13. A/T Does Not Hold Lock-up Condition

DL B
—| oo oFF | —
SN .
SeH-diagnosis Engine speed signal SYMPTOM: .
start A/T does not hold lock-up condition for more than 30 seconds.
Yi
- JE -npen e - Light es . .
9 Does self-diagnosis show damage to »| Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to
- -~ Shade test? “TROUBLE DIAGNOSIS
FOR DTC P0725", AT-66.
No
SAT347H E h 4 NG
1. Remove oil pan. >
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to
¢ OK AT-132.
2. Check the following
1. Remove control valve assemnbly. Refer itemns:
to AT-132. # Torque converter clutch
2. Check the following items: control valve
# Torque converter clutch control valve # Piiot valve
e Pilot valve e Pilot filter
® Pilot filter 3. Disassemble A/T.
4, Check torque converter
K OK and oil pump assembly.
SAT171B v NG
Check again. »| 1. Perform A/T control unit
input/output signai
OK inspection.
2. If NG, recheck A/T con-
A trol unit pin terminais for
damage or loose con-
INSPECTION END nection with harness
connector.

o/ OFF

Self-diaghosis
start

SAT344H

14. Lock-up Is Not Released

SYMPTOM:

Lock-up Is not released when accelerator pedal is released.

Does “ECU INPUT SIGNALS" in
Data Monitor show damage to
closed throttle position switch cir-

cuit?
OR

Yes

.

Does self-diagnosis show damage
to closed throttle position switch

circuit?

No
Y

Check closed throttle posi-

| tion switch circuit. Refer to

“TROUBLE DIAGNOSIS
FOR DTC P0O705", AT-58.

Check again.

NG

OK

Y

INSPECTION END

AT-115

> 1. Perform A/T control unit

input/output signal
inspection.

2. If NG, recheck A/T con-
trol unit pin terminals for
damage or loose connec-
tion with harness con-
nector.

@l

MA

EM

LG
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EL

loX

631



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

15. Engine Speed Does Not Return To Idle

632

RSN A . .
~[om orF] = (Light Braking B, — D)
rd AN
Self-diagnosis SYMPTOM:
start Overrun clutch . .
solencid valve ] En_gme speed does not smoothly return to idlie when A/T
_ shifts from D, to D,.
TTTUIN 1 Liaht e Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF.
- LUy . - Shade ® Vehicle does not decelerate by engine brake when shifting
A/T from “D” to “2” position.
SAT348H
Does self-diagnosis show damage to Yes= Check overrun clutch sole-
overrun clutch solenoid valve circuit after noid valve circuit. Refer to
cruise test? “TRCUBLE DIAGNOSIS
FOR DTC P1760", AT-99.
No
cl : NG
Thar"ess connector Check throttle position sensor. Refer to »| Repair or replace throttle
QJV? ) > }_5' EC section [“Throttie Position Sensor position sensor.
! {DTC: 0403)”, “TROUBLE DIAGNOSIS
i TRy . FOR DTC P0120"].
=Throttle pesition switch
harness connector QK
| ~
SAT484| il
1. Remove oil pan. NG, 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-132.
0K 2. Check the following
r items:
1. Remove control valve assembly. Refer ® Overrun clutch control
valve
to AT-132. utch reduc
2. Check the foliowing items: * Overrun clutch raducing
# Overrun cluich conirol valve g" ve lutch solenoid
# Overrun cluich reducing valve . Va“;‘?gun clutch salenol
e O lutch solenoid val
verrun clutch solencid valve 3. Bisassemble AT
oK 4. Check the following
OK i
SAT171B items:
N ® Overrun clutch assembly
& Qi pump assembly
F
. NG .
Check again. | 1. Perform A/T control unit
input/output signal
CK inspection.
2. H NG, recheck A/T con-
L 4 trol unit pin terminals for
damage or loose con-
INSPECTION END nection with hamess
connector.

AT-116



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

16. Vehicle Does Not Start From D,

ﬂ\\ Vi sz Revoluti
- -OlD OFF| = VOILNION Sensor
< \\\‘ Shift solencid valve A SYMPTOM .
Self-diagnosis . . Vehicle does not start from D, on Cruise test — Part 2.
start Shift solenoid valve B
== --Light
‘ Does self-diagnosis show damage to Yes | Check damaged circuit.
_Shade vehicle speed sensorA/T (revolution | Refer to “TROUBLE DIAG-
sensor), shift solenoid valve A, B or NOSIS FOR DTC P0720,
4 Light vehicle speed sensor-MTR after cruise P0O750, PO755 or VHCL
S test? SPEED SEN-MTR", AT-64,
91, 94 or 102.
No
Check again. NGL 1. Perform A/T control unit
oK lmpuUOL.Jtput signal
inspection.
2. If NG, recheck A/T con-
4 trol unit pin terminais for
Go to 8. Vehicle Cannot Be Started From damage or loose con-
By, AT-110. nection with harness
connectar.
17. A/T Does Not Shift: D, — D,;, When
Overdrive Control Switch “ON’’ — “OFF”’
Sol g , SYMPTOM:
elf-diagnosis .
start A/T does not shift from D, to D; when changing overdrive
) control switch to “OFF” position.
———————————————————— ight
Does “ECU INPUT SIGNALS” in | Y88 | Check overdrive control
Y Shade Data Monitor show damage to "| switch circuit. Refer to
t overdrive control switch circuit? “TROUBLE DIAGNOSIS
OR FOR DTC PO705", AT-55.
SAT344H

Does self-diagnosis show damage
to overdrive control switch circuit?

®

No

r

Go to 10. A/T Does Not Shift: D, — D,,
AT-112.

AT-117
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

18. A/T Does Not Shift: D, — 2,, When Selector
Lever “D” — “2” Position
SYMPTOM:

Self-diagnosis
start A/T does not shift from D, to 2, when changing selector lever

from “D” to “2”’ position.

——————————————————— Light
E Does “ECU INPUT SIGNALS” in | Y88 | Check inhibitor switch cir-
Y Shade =/ Data Monitor show damage to "] cuit. Refer to “TROUBLE
N inhibitor switch circuit? DIAGNOSIS FCR DTC
SATS44H OR P0705", AT-55.
‘Tg?. Does self-diagnosis show damage
&/ to inhibitor switch circuit?
No
h 4
Go to 9. A/T Does Not Shitt: D, - D, Or
Does Not Kickdown: D, — B, AT-111.
19. A/T Does Not Shift: 2, —» 1,, When Selector
Lever “2” — “1” Position
p— . SYMPTOM:
elf-diagnosis .
start A/T does not shift from 2, to 1, when changing selector lever
L from “2” to “1” position.
———————————————————— ight
E Does "ECU INPUT SIGNALS" in Yes= Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer 1o “TROUBLE
{  Shade inhibitor switch circuit? DIAGNOSIS FOR DTC
OR PO705”, AT-55.

SAT344H Does self-diagnosis show damage
to inhibitor switch circuit?

No

B \ 4 NGL 1. Perform A/T control unit
Gheck again. | inputfoutput signal
inspection.
OK 2. If NG, recheck A/T con-
A trol unit pin terminals for
damage or loose con-
INSPECTION END nection with hamess
connector.

SAT778B

634
AT-118



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine

Brake
SYMPTOM:

Vehicle does not decelerate by engine brake when shifting

from 2, (1,) to 1,.

Is 6. Vehicle Does Not Creep Backward In
“R" Position OK?

No

Yes

hJ

Ga to 15. Engine Speed Does Not Return
To Idle {Light Braking D, — D), AT-116.

AT-119

.| Goto 6. Vehicle Does Not
"1 Creep Backward In “R”

Position, AT-108.
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TROUBLE DIAGNOSES

SATE47B)

SAT513G

Al e

:“\\

o

Less

than @ !

5 sec.

.

///J///'f///////;ﬁ'/
SAT514G
SAT771B

636

Final Check
STALL TESTING

Stall test procedure

1.
2.

¢ o®

sk
o

Check A/T and engine fluid levels. If necessary, add.
Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

Set parking brake and block wheels.

Install a tachometer where it can be seen by driver during test.
It is good practice to put a mark on point of specified
engine rpm on indicator.

Start engine, apply foot brake, and place selector lever in “D”
position.
Accelerate to wide-open throttle gradually while applying foot
brake.
Quickly note the engine stall revolution and immediately
release throttle.
During test, never hold throttle wide-open for more than 5
seconds.

Stall revolution:

2,050 - 2,250 rpm

Move selector lever to “N” position.
Cool off ATF.

Run engine at idle for at least one minute.
Repeat steps 5 through 9 with selector lever in “2”, “1” and “R”
positions.

AT-120



TROUBLE DIAGNOSES
Final Check (Cont’d)

JUDGEMENT OF STALL TEST

The test result and possible damaged components relating to each result are shown in the illustration.
In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-33.

Note

Stall revolution is too high in “D” or “2” position: @l
e Slippage occurs in 1st gear but not in 2nd and 3rd gears. ..... Low one-way clutch slippage
e Slippage occurs at the following gears: WA

1st through 3rd gears in “D” position and engine brake functions.
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully closed

throttle). ..... Forward clutch or forward one-way clutch slippage :
‘Stall revolution is too high in “R’ position: e
e Engine brake does not function in “1” position. ..... Low & reverse brake slippage
® Engine brake functions in “1” position. ..... Reverse clutch slippage LE
Stall revolution within specifications:
® Vehicle does not achieve speed of more than 80 km/h. ... One-way clutch seizure in torque converter
housing EG
CAUTION:
Be careful since automatic fluid temperature increases abnormally. EE

e Slippage occurs in 3rd and 4th gears in “D” position. ..... High clutch slippage
¢ Slippage occurs in 2nd and 4th gear in “D” position. ..... Brake band slippage

Stall revolution less than specifications: Gl
& Poor acceleration during starts. ..... One-way clutch seizure in torgue converter

M

PD

FA

ST

RS

B

HA

AT-121



TROUBLE DIAGNOSES

Final Check (Cont’d)

JUDGEMENT OF STALL TEST

Selector lever position Judgement
D L 0 H
2 L o} H
1 L o} 0 o
H
R L H H
L

Stall revolution is normal.
Stail revolution is higher
than specified.

Stall revolution is lower
than specified.

Damaged components

/— Forward clutch

Engine

/— Overrun clutch

Forward one-way clutch
Low & reverse brake

r Low one-way clutch

638

|
iz
{ q _
N 3
= TI L a1 I
g R | i | S ]
11 | T
Jr !I __B &
== W, s
T~ | A 4
0O [P 1C 4 polop DJ
J [ \ ||'| k o Lv- ‘ Hydraulic circuit f
e — 11— ydraulic circuit for
Ty ﬁbﬁ Al i i = line pressure control
— > N . = T — {Line pressure is low.)
')
Torque converter one-way clutch
Reverse clutch d b
Clutches and brakes except
high clutch and brake band
are QK. {Condition of high
] clutch and brake band can-
not be confirmed by stali
D H H ] o] test.)
2 H H H O
1 (o] H H 0
R (o] H 0
Selector lever position Judgement

AT-122

SAT392H



TROUBLE DIAGNOSES

RE4RO1A

Test port for R position

Test port for D,
2 and 1 positions

SAT209GA

SATE478

(434301-C)

SAT518GB

SAT519GB

SATE13G

Final Check (Cont’d)
PRESSURE TESTING
e [ocation of pressure test ports.

¢ Always replace line pressure plugs as they are self-seal-

ing bolts.

Line pressure test procedure

1. Check A/T and engine fluid levels. If necessary, add fluid.
2. Drive vehicle for approx. 10 minutes or untii engine oil and ATF

reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

3. Install pressure gauge to corresponding line pressure port.

4. Set parking brake and block wheels.

e Continue to depress brake pedal fully while line pressure
test is being performed at stall speed.

AT-123
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TROUBLE DIAGNOSES

Final Check (Cont’d)

SAT493G

stall test procedure.
Line pressure:
Refer to SDS, AT-213.

JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

At idle

Line pressure is low in all
positions.

® Qil pump wear

e Control piston damage

& Pressure regulator valve or plug sticking

& S5pring for pressure regulator valve damaged

# Fluid pressure leakage between oil strainer and pressure regulator valve
e Ciogged strainer

Line pressure is low in par-
ticular position.

& Fluid pressure leakage between manual valve and particular clutch
& For example, line pressure is:

— Low in “R” and “1” positions, but

— Normal in "D" and “2" positions.

Then, fluid leakage exists at or around low and reverse brake circuit.

Line pressure is high.

e Mal-adjustment of throttle position sensor

& Fluid temperature sensor damaged

e | ine pressure solenoid valve sticking

o Short circuit of line pressure solenoid valve circuit
® Pressure modifier valve sticking

& Pressure regulator valve or plug sticking

e Open in dropping resistor circuit

At stall speed

Line pressure is low.

» Mal-adjustment of throttle position sensor

e Line pressure solenoid valve sticking

e Short circuit of line pressure solenoid valve circuit
& Pressure regulator valve or plug sticking

& Pressure modifier valve sticking

® Pilot valve sticking

640

AT-124

5. Start engine and measure line pressure at idle and stall speed.
e When measuring line pressure at stall speed, follow the




TROUBLE DIAGNOSES — A/T Shift L.ock System

Description
e The mechanical key interiock mechanism also operates as a
shift lock:

With the key switch turned to “"ON”, the selector lever cannot
be shifted from “P” (parking) to any cther position unless the
brake pedal is depressed.

With the key removed, the selector lever cannot be shifted
from “P” to any other position.

The key cannct be removed unless the selector lever is placed
in “P.

e The shift lock and key interlock mechanisms are controlled by
the ON-OFF operation of the shift lock solenoid and by the
operation of the rotator and slider located inside the key
cylinder, respectively.

Park position switch

/

Brake switc

Steering column?\;}\

— 7

Shift lock solenoid

Shift lock solenoid
harness connector

SAT2141

AT-125

A

EM

LG

EC

FE

CL




TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

642

IGNITION SWITCH AT—S HI FT—01
ON or START
7.5A Refer to EL-POWER.
G
G
[
RELEASED BRAKE SWITCH
e _ AT DEVICE
DEPRESSED
]
UG
;UGUG LG Erw 00 B
'
: SHIFT LOCK I
' SOLENOID B
: G
'
: &
| J
1
1
1
e
PARK POSITION
Bm SWITCH
DICODE
B
.ﬂ r B @ B ﬁ
u - .
B3 T16
Refer to last page (Foldout page).
:
E O  m— o] ﬁ
(M75) B7 =
? EIBED 516| HHE 4] [1]2 5\37 [T]z[3] S\:

AT-126

MAT441A



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure

SYMPTOM 1:
e Selector lever cannot be moved from “P” position with

key in “ON” position and brake pedal applied.

AT-127

e Selector lever can be moved from “P”’ position with key in @]
“ON” position and brake pedal released.
e Selector lever can be moved from “P” position when key
is removed from key cylinder. AN
SYMPTOM 2:
Ignition key cannot be removed when selector lever is set to
“P’" position. It can be removed when selector lever is set to [E}¥
any position except “P”.
Check key interlock cable for damage. NG_ Repair key interlock cable. G
OK "1 Refer to “Key interlock
Cable”, AT-128.
, EC
Check selector lever position for damage. NG_‘ Check seiector lever. Refer
"1 to "ON-VEMICLE SER-
OK VICE — Inhibitor Switch e
and Manual Control Link-
age Adjustment”, AT-134. CL
y
gl CHECK POWER SOURCE. NG | Check the following items: R
HS. 1. Turn ignition switch to “"ON” position. "] 1. Harness far short or
Brake switch (Do not start engine.) open between battery
harness terminal 2. Check voltage between brake switch and brake switch har-
“%], hamess terminal @@ and ground. ness terminal (O
Voltage: Battery voltage 2. Fuse
@ 3. Ignition switch (Refer to e
OK .
EL section.)
@)
o @ = . FA
- SAT917HC| | CHECK INPUT SIGNAL NG | Gheck the following items:
E {BRAKE SWITCH). 1. Harness for short or A,
@E iy Turn ignition switch to "ON” position. open between A/T
E} {Do not start engine.} device harness connec-
AST device & Check voltage between A/T device har- tor @ and brake swiich s
hamess terminal . HH
ness terminal & and ground. harness connector @&
' 4 r [E[E[]j - o 2. Brake switch
faxe peda otage {Refer to “Component @5
LG Depressed ov Check”, AT 131.) ST
Released Battery voltage
Cﬂ o ob— RS
4 l OK
SAT918HA ®
BT
P
EL
DX
643



TROUBLE DIAGNOSES — A/T Shift Lock System

Be carefu! not

fo reverse
polarity

DISCONNECT

I
1.8.

A/T device
hamess col

B/R

nnector

€

SAT919HB,

Diagnostic Procedure (Cont’d)

644

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF"” position.

2. Disconnect A/T device harmess connec-
tor.

3. Check continuity between A/T device
harness terminal (O and ground.

NG

Polarity Continuity

@ +} NO

@ ) YES

OK

4

1. Repair harness or con-
nector.
2. Dicde

CHECK PARK PCSITION SWITCH.
(Refer to “Cormnponent Check”, AT-130.)

NG

Replace park position

"1 switch.

OK

h 4

CHECK SHIFT LOCK SOLENOID.
{Reler to “Component Check”, AT-130.}

NG

Y

OK
y

Reconnect shift lock harness connector.

) 4

Turn ighition switch from "OFF” to "ON"
position. (Do not start engine.)

r

Replace shift lock solenoid.

Recheck shift lock operation.

NG

OK

4

INSPECTION END

AT-128

1. Perdorm A/T device
input/output signal
inspection test.

2. If NG, recheck harness
connector connection.




TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Key interlock cable

; Control lever

Uniock
% 1S
Lock \——
Snap pln

SAT351H

CAUTICON: o0

¢ Install key interlock cable in such a way that it will not be
damaged by sharp bends, twists or interference with adja-
cent parts. BA

e After installing key intertock cable to control device, make
sure that casing cap and bracket are firmly secured in
their positions. If casing cap can be removed with an BA
external load of less than 39.2 N (4.0 kg, 8.8 Ib}), replace
key interlock cable with new one.

REMOVAL
Unlock slider from adjuster holder and remove rod from cable.

SAT802E 645
AT-129




TROUBLE DIAGNOSES — A/T Shift Lock System

Key interlock
cable

SATIBBF]

SATB05E]

DISCONNECT

18

AT device
harness connector

DISCONRECT

24 €
Shift lock solenoid
harness connector

SATI20HA

& DISCONMECT
24 €

A/T davice
harness connector

NEndRD
1

a4 €

Park position switch

harness connector
]

e
(5zv

L

[Q]

SATS21HA

Key Interlock Cable (Cont’d)
INSTALLATION

Set key interlock cable to steering lock assembly and install
lock plate.

2. Clamp cable to steering column and fix to controt cable with

band.

3. Set control lever to “P” position.

4. Insert interfock rod into adjuster holder.

5. Install casing cap to bracket.
6. Move slider in order to fix adjuster holder to interlock rod.

Component Check

SHIFT LOCK SOLENOID
e Check operation by applying battery voltage between shift lock

solenoid hamess connector terminal @ and A/T device har-
ness connector terminal @) .

PARK POSITION SWITCH
e Check continuity between park position switch harness con-

nector terminal &) and A/T device harness connector terminal

@.

Condition Continuity

When selector lever is set in "P” position and selec- No
tor lever button is released

Except above Yes
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TROUBLE DIAGNOSES — A/T Shift Lock System

& DISCONNECT
A€

Brake switch
harness connector

211 M75

[Q]

SAT922HC

Component Check (Cont’d)
BRAKE SWITCH

e Check continuity between brake switch harness connector ter-
minals @ and @ .

Condition Continuity
When brake pedal is depressed Yes
When brake pedal is released No

Check brake switch after adjusting brake pedal — refer to BR
section.

AT-131
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ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators

REMOVAL

1. Drain fluid from drain plug.
2. Remove oil pan and gasket.
3. Remove oil strainer.

4. Remove control valve assembly by removing fixing bofts and
disconnecting harness connector.

Bolt length and location

Balt symbol ¢ mm (inyE= o
® 33 (1.30)
45 (1.77)

5. Remove solenoid valves and valves from valve body if neces-

sary.
6. Remove terminal cord assembly if necessary.

SAT353B

7. Bemove accumulator &, @&, © and @ by applying com-
pressed air if necessary.

e Hold each piston with rag.
8. Reinstall any part removed.
e Always use new sealing parts.

SATO74BA

o Revolution Sensor Replacement

1. Remove exhaust tube mounting bracket. Refer to FE section
AV AL | (“EXHAUST SYSTEM”).

Ty @) - 2. Remove rear engine mounting member from body panel while
s . supporting A/T with jack. Tighten rear engine mounting mem-

: e ﬁ
. /%’ 9( @‘\ ber bolts to the specified torque. Refer to EM section
S \%‘,M/ﬁfﬂ (“ENGINE REMOVAL").

\@%\?;;r engine %D@ 3. Lower A/T assembly as much as possible.

D A\ \\,i

Exhaust tube mounting bracket |
SAT4851

aQ
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ON-VEHICLE SERVICE

SAT4861

SAT786B

ST33200000
{J26082)

e s\
én,m
S o 0 LY

e . .
Exhaust tube mounting bracket, \

SATAB5!

/ SAT133B

Revolution Sensor Replacement (Cont’d)
4. Remove revoluticn sensor from A/T assembly.

5. Reinstall any part removed.

e Always use new sealing parts.

Rear Oil Seal Replacement

1. Remove propeller shaft from vehicle. Refer to PD section
(“Removal”, “PROPELLER SHAFT").
2. Remove rear oil seal.

3. install rear oil seal.
e Apply ATF before installing.
4. Reinstall any part removed.

Parking Components Inspection

1. Remove propeller shaft from vehicle. Refer to PD section
(“Removal”, “PROPELLER SHAFT").

2. BRemove exhaust tube mounting bracket. Refer to FE section
(“EXHAUST SYSTEM”).

3. Remove rear engine mounting member from body panel and
A/T assembly while supporting A/T with jack. Tighten rear
engine mounting member bolts to the specified torque. Refer
to EM section ("ENGINE REMOVAL").

Remove rear extension from transmission case.
Replace parking components if necessary.
Reinstail any part removed.

Always use new sealing parts.

e U

AT-133
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ON-VEHICLE SERVICE

~—-14 mm (0.16 in)

SAT081B

2.
% -
/ -
~  SATS02B
P position 3.
Do not
push.
5.

Lock nut (¥}
Lock nut (X
SATO72G

650

2.
3.

Inhibitor Switch Adjustment
1.

Remove manual control linkage from manual shaft of AT

assembly.
Set manual shaft of A/T assembly in "N” position.
Loosen inhibitor switch fixing bolts.

Insert pin into adjustment holes in both inhibitor switch and
manual shaft of A/T assembly. Be sure to insert as vertical as
possible.

Reinstall any part removed.

Check continuity of inhibitor switch. Refer 1o “Component
Inspection”, AT-59.

Manual Control Linkage Adjustment

Move selector lever from “P" position to “1" pesition. You should
be able to feel the detentes in each position.

If no detentes are felt or the position pointer is not aligned properly,
adjust the linkage.

1.

Place selector lever in “P” position.
Loosen lock nuts.

Tighten lock nut & until it touches trunnion pulling selector
lever toward “R” position side without pushing button.
Back off lock nut & 1 turn and tighten lock nut (0 to the
specified torque.

Lock nut:

0): 11 -15 N-m (1.1 - 1.5 kg-m, 8 - 11 ft-Ib)
Move selector lever from “P” position to “1” position. Make
sure that selector iever can move smoothly.
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REMOVAL AND INSTALLATION

Removal

CAUTION:

When removing the A/T assembly from engine, first remove
the crankshaft position sensor (OBD) from the A/T assembly
upper side. &l
Be careful not to damage sensor edge.

1. Disconnect A/T harness connector and clamps.

2. Remove fluid charging pipe and oil cooler pipe at right side of
A/T assembly. Plug up openings. LG
3. Remove cil cooler pipe clamp at engine oil pan.
4. Disconnect speed sensor harness connector.
5. Remove control linkage from selector lever. EC
5@
CL

6. Remove propeller shaft. Refer to PD section (“Removal”,
“PROPELLER SHAFT). T
Insert plug into rear oil seal after removing propeller shaft.
Be careful not to damage spline, sleeve yoke and rear oil
seal, when removing propelier shaft.

PD
FA
7. Remove heat insulator from calalytic converter. Refer to FE (3
section (“EXHAUST SYSTEM"}.
8. Remove exhaust tube bracket and separate rear exhaust tube
from converter. Refer to FE section (“EXHAUST SYSTEM”). [BR
9. Remove starter motor.
[C}: 30 - 41 N-m (3.1 - 4.2 kg-m, 22 - 30 ft-lb) _
Sy
RS
10. Remove gussets and end plate. BT
HA
el
(B4
651
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REMOVAL AND INSTALLATION

Removal (Cont’d)

11. Remove bolts securing torque converter to drive plate. Gain
access to bolts by turning crankshaft.

12. Support A/T assembly by placing a jack under oil pan.

13. Remove rear mounting member from body. Tighten rear
mounting member bolts to the specified torque. Refer to EM
section (“ENGINE REMOVAL").

SN
upport A/T assembly.
> SAT733DA

14. Lower A/T assembly as much as possible.
15. Remove oil cooler pipe from left side of A/T assembly. Plug up
openings.

16. Remove bolis securing A/T assembly to engine.
17. Remove and lower A/T assembly.
Be careful not to damage steering gear and tubes.
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REMOVAL AND INSTALLATION

SATI77H)

\\\\u o N/A»,é

Straightedge

IV gt S
Distance A" l’*;%
.,_i\"‘\L\ . ! /'._.
; — 13
- e
+

S

SATO17B

®: A/T - engine
O g

& ~ & : Engine (gusset)
to A/T

1,
@
7o L
® 3

@ O SAT436H

\

]
SAT638A

Installation

¢ Drive plate runout
CAUTION:
Do not allow any magnetic materials to contact the ring gear
teeth.
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK™).
i this runout is out of allowance, replace drive plate with ring

gear.

¢ When connecting torque converter to transmission, measure

distance “A” to be certain that they are correctly assembled.
Distance “A’’:
26.0 mm (1.024 in) or more

o [nstall converter to drive plate.

e Reinstall any part removed.

& After converter is installed to drive plate, rotate crankshaft
several turns and check to be sure that transmission
rotates freely without binding.

e Tighten bolts securing transmission.
Tightening torque Bolt length “¢ "
Bolt No. N-m (kg-m, ft-b) mm (in)
1 39 - 49 (4.0 - 5.0, 29 - 36) 40 (1.57)
2 39-49 (4.0-5.0,29 - 36) 50 (1.97)
3 29 - 39 (3.0 - 4.0, 22 - 29) 25 (0.98)
Gusset fo
engine 29 - 39 (3.0 - 4.0, 22 - 29) 20 (0.79)
(4 bolts)

¢ Reinstall any part removed.

® Check fluid level in transmission.

s Move selector lever through all positions to be sure that trans-
mission operates correctly.
With parking brake applied, rotate engine at idling. Move selec-
tor lever through “N” to “D”, to “2”, to “1” and to “R" positions.
A slight shock should be felt by hand gripping selector each
fime transmission is shifted.

& Perform road test. Refer to “ROAD TEST”, AT-43.
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MAJOR OVERHAUL

SEC. 311+313315

[ : Nem (kg-m, ft-Ib) Side seal Spring seat _
o Cam ring return spring
: Apply recommended sealant Side seal 2. -
. (Nissan genuine part:_ Pivol pin——¢? \ VN /
KP610-00250) or equivatent. AN e
: Apply ATF. Control piston 3
®) : Apply petroleum Jelly. Rotor =S /Q—Pivot pin
% : Select with proper thickness. -~ Cam ring

O-ring 8 ®

Friction ring ®
N~ Vane -

—Vane rin/

-Qil pump housing

O-ring Q @
-

// /J// r\‘\i)&\\

i— % Converter @ - |

. housing Q /fl@ - Retaining plate %
Torque tonverter = 3@@ J

- .

[ 61 - 64

(6.2 - 6.5, 45 - 47).

7
Oil seal 63@1_9// :

i -D-ring
Q\ Qe
-
\ Oil pump cover bearing racex BEAP) - Needle bearing
j Needle bearing -~ \

[0 1621 -4

(1.5(- 21, 12 ;/
r
J

=E

) ® e - Bn&% 18ce- P
Brake band/ " = (\®
Gasket Q o - :

- Seal ring 8}@
Oit pump thrust washer*@
- [

-1

[

Qit pump cover -
High clutch assembly"_.‘

,/// )/ g

Front sun Qea'J
Needle bearing IEEA (B)

~High clutch hub .~

Needle bc@g ®

Bearing race T h
® rust_washer -
Cverrun

-Retaining plate % @
//
' Q&% clutch hub

w B
. - Snap ring
D-ring QB - \ %ﬁ —End bearing
| /f,/ B %‘ Forward one-way clutch
Front Internal gear

Needla bearing

=@

: ) End bearing
{(with rear planetary carrier}

P Snap ring
Qutput shaft front snap ring \ Forward clulch hub
Rear sun gear égg é Thrust washer ®
’ @@ - Rear internal gear
: _\\/ @ Neadle bearing @
l//\é\_) Needle bearing Bearing race®

Front planetary carrier

654

SATAB7I
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MAJOR OVERHAUL

SEC. 311-315-317
: Nem {kg-m, in-lb} il seal 34 (ATE
[@] : e (kg-m, ft-lp)
Cate) : Apply ATF. @1
@: Apply petroleum jelly. ! @H
% : Seiect with proper thickness. /
% Adjustment is required. @

Retaining plate

A
f D-ring@
/ {Oil seal b CATED EM

-
Overrurr ciutch assembly

/ Low one-way
e clutch inner race @Q LE
/ Seal ring Q@ !

Forward clutch assembly

O P <}

= D)
"9~ Needle bearing EER(P)
& Speedometer pinion assembly -
/ GL

Snap ring (3 O-ring Q
Side plate Low & reverse
e brake assembly h
Low one-way clutch @ ? Rear oil seal Q @ [Mﬁr
. Parking pawl components I
@ Snap ring / //cp‘ .
A ] i
Needle bearing Terminal cord assembly @"‘@\)% 5 j}

l[UJﬂ - 26(21 - 27,15 - 20) EE

-~ Lock plate !
O-ring a
" ‘Manual shaft M 24 - 29 /

ﬁﬁl sealg
nbibitor guitch 5 Perking rod (24 - 30,17 - 22) TN Ny PD
e g
S

0il seal [C]29 - 39

- 0-ring ¢34 Parkin L
&, 9 L@il's -
/ P actuator ‘50 57 07 EA
@, Transmission case Outp&shaﬂ rear snap 43 - 51)l '
- ¢ ring )
4-6(04-086, 35 -52) g Gack ta Revolution
e - asKe “ Parkin aar sensoy
petent sprin } 99 D20 - 25 (2.0 - 2.5, 14 - 18)

-~
Manual plate Needle bearing

ﬂm-mr

{4.1 - 5.2, 30 - 38).

Qutput shaft BH

.- v k /,/é—!
\ oy '\{//’/5“ @
Anchor end bolt % O—ring/ ns f@l ! l///é) &_t :
D—r‘l",g @.@ g ’:‘ g \-J [ éj : — O-ring Q
D‘”ng Q @ ’— B S l g ST
\@Accumulatorl——é i Lok -_‘ ——————— Accumulator
i Control valve _ @ Rigadae L?
B S:;:?nbfy assembi' =, & @ 7-907-0961-78) a8
O-ring §29 CATE> g Oil strainer
S Gasket b4
D-ring@.ﬂ @ Qil pan BT
e ®]7-9@7-08 61-78)
Gasket Q—@ Magnet HA
A~ \@ Washer
& 0 Drain plug #34[C] 29 - 39 (3.0 - 4.0, 22 - 29)
Y Qil cooler tube bracket
@ 7-9(07-05,81-65 Self-sealing bolt EL
¢4 [@]7-9(07-09 61-78
(D¢
SAT216l 655
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MAJOR OVERHAUL

Oil Channel

1 — 2 accumulator drain

1 —» 2 accumulator back pressure
2 — 3 accumulator back pressure

3 —> 4 & N - R accumulator shoulder pressure-
3 - 4 & N - R accumulator back pressure

N — D accumulator back pressure

Servo 2nd apply chamber pressure ‘
2 — 3 accumulater shoulder pressure

Servo 3rd release chamber pressure Q
Oil pump feedback pressure 8-\(‘M\N — D accumulator shoulder pressure

Servo 4th apply chamber pressure Low & reverse brake pressure

Oil pump discharge pressure

Front lubricating hole

High-clutch pressure

Torque converter pressure (lock-up released)
Reverse clutch pressure

Torque converter pressure {lock-up applied)

Overrun clutch pressure

Forward clutch pressure

-
* Accumulator back and
shoulder pressure are shown below.

Back pressure  Shoulder pressure
¥

ZOil pump suction hole :
Accumulator ~

piston
I
High-clutch pressure Torque converter pressure (lock-up released)
Front lubricating hole Reverse clutch pressure
Qil pump discharge hole \_\
—_—

o Qil pump feedback pressure \

il pump suction hole

OH pump discharge hole«@ay = ’%\
Front lubricating holej? Qil pump suction hole
(o) High-clutch pressure Torque converter

<3 Torque cenverter pressure pressure
(lock-up released) {lock-up applied)
Reverse clutch pressure

pressure

| :
1
! W 2
——— . Torque converter pressure :
VW (fock-up applied) L ___ v pruesue 3
0
o}

Overrun clutch pressure Forward clutch pressure

Oil cooler tube {IN) hole Oil cooler tube (OUT)
and rear tubricating hole

3 -> 4 & N » R accumuiator back pressure
Servo 4th apply chamber pressure

Servo 2nd apply
chamber pressure

Forward cluich pressure  Serve 3rd chamber pressure

656 SAT185B
AT-140



Locations of Needie Bearings, Thrust Washers

MAJOR OVERHAUL
and Snap Rings
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DISASSEMBLY

Disassembly

1. Drain ATF through drain plug.
2. Remove torque converer by holding it firmly and turning while
pulling straight out.

SATO18B

Kv31402100 3. Check torque converter one-way clutch.
(J37085) (Rotate) a. Inser Tool into spline of one-way clutch inner race.
Wire (Hold) b. Hook bearing support unitized with ocne-way clutch outer race

with suitable wire,
c. Check that one-way clutch inner race rotates only clockwise
with Tool while holding bearing support with wire.

SATE21G

4. Remove inhibitor switch from transmission case.

5. Remove oil pan.
® Always place oil pan straight down so that foreign par-
ticles inside will not move.

SAT186B|

6. Place transmission into Tool with the control valve facing up.

STO7870000 =
{137068)

658

SATH22G
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DISASSEMBLY
Disassembly (Cont’'d)

7. Check foreign materials in oil pan to help determine cause of
malfunction. If the fluid is very dark, smells burned, or contains
foreign particles, the frictional material (cluiches, band) may
need replacement. A tacky film that wili not wipe clean indi-
cates varnish build up. Varnish can cause valves, servo, and
clutches to stick and may inhibit pump pressure. Gl

e [f frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”, “ENGINE MA
COOLING SYSTEM”).

SAT171B EM
Screwdriver 8. Remove torque converter clutch solenoid valve and fluid tem-
perature sensor connectors. L
PN m Connectors ¢ Be careful not to damage connector.
‘ Bfade fip of
& screwdriver B} =@
‘I, \Z
~ 7/.@
\ FE
SAT024B| @ﬂ;.
9. Remove oil strainer.
M

a. BRemove oil strainer from control valve assembly.
Then remove OG-ring from oil strainer.

SATOO08B

b. Check oil strainer screen for damage. B4

Screen Screen

RS

BT

\ 10. BRemove control valve assembly.
\\ a. Straighten terminal clips to free lerminal cords then remove

terminal clips.
erminal clips m

/ Termmgé—i Fi/\'{\

SATO09R 659
AT-143




DISASSEMBLY

SAT353B|

SAT1278

SAT128B|

Disassembly (Cont’d)

b. Remove boits & and @, and remove contral valve assembly
from transmission.

Bolt symbot Length mm (in}
® 33 (1.30)
45 (1.77}

¢. Remove solenoid connector.
¢ Be careful not to damage connector.

d. Remove manual valve from control valve assembly.

11. Remove terminal cord assembly from transmission case while
pushing on stopper.

e Be careful not to damage cord.
¢ Do not remove terminal cord assembly unless it is dam-

aged.

AT-144



DISASSEMBLY

SATO99A

SAT995A

l ST25850000

(J25721-A) SATO27B

SATI08B

Disassembly (Cont’d)
12. Remove converter housing from transmission case.
® Be careful not to scratch converter housing.

13. Remove O-ring from input shaft.

14. Remove oil pump assembly.
a. Attach Tool to oil pump assembly and extract it evenly from

transmission case.

b. Remove O-ring from oil pump assembly.
c. Remove traces of sealant from ocil pump housing.

e Be careful not to scratch pump housing.

d. Remove needie bearing and thrust washer from oil pump
assembly.

AT-145
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DISASSEMBLY

-‘.
oy

SATO29B

SATO86A

SATE55

SATO30B

Disassembly (Cont’d)

15. Remove input shaft and oil pump gasket.

16. Remove brake band and band strut.
a. Loosen lock nut and remove band serve anchor end pin from
transmission case.

b. Remove brake band and band strut frormn transmission case.

c. Hold brake band in a circular shape with clip.

17. Remove front side cluich and gear components.
a. Remove clulch pack (reverse clutch, high clutch and front sun
gear) from transmission case.
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DISASSEMBLY

Front

SATAT4A

SAT1898

Disassembly (Cont’d)

b. Remove front bearing race from clutch pack.
¢. Remove rear bearing race from clutch pack.

d. Remove front planefary carrier from transmission case.

e. Remove front needle bearing from front planetary carrier.

f. Remove rear bearing from front planetary carrier.

d. Remove rear sun gear from transmission case.

18. Remove rear extension.
a. Remove rear extension from transmission case.
b. Remove rear extension gasket from transmission case.

AT-147
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[@>)

DISASSEMBLY

Disassembly (Cont’d)
c. Remove oil seal from rear extension.
e Do not remove oil seal unless it is to be repiaced.

SAT190B|

d. Remove revolution sensor from rear extension.
e. Remove O-ring from revolution sensor.

SAT191B|

19. Remove output shaft and parking gear.
a. Remove rear snap ring from output shaft.

SATO60A

== b. Slowly push output shaft all the way forward.

7 [1 ¢ Do not use excessive force.
\//ﬂ / ] }) ﬁ ¢. Remove snap ring from output shaft.
N )

Pliers location

SATYS7A]

d. Remove output shaft and parking gear as a unit from transmis-
sion case.

e. Remove parking gear from output shaft.

SAT109B

I~
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DISASSEMBLY

Disassembly (Cont’d)

(7 f.  Remove needle bearing from transmission case.
vl I
~ONN T
2 -
LR o~

Needle bearing

o @

A

B

20. Remove rear side clutch and gear components.
a. Remove front internal gear. LG

EC

SATI54A|

b. Remove bearing race from front internal gear. M

SATT10B|

c. Remove needle bearing from rear inlernal gear.

d. Remove rear internal gear, forward clutch hub and overrun BT
clutch hub as a set from transmission case.

AA

EL

()4

SATE51A
665
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DISASSEMBLY

SATQ34B)

SAT0358

SATO36B|

SAT037B

SATO38B

(@)

D

Disassembly (Cont’d)

e. Remove needle bearing from overrun cluich hub.

f. Remove overrun clutch hub from rear intermal gear and for-
ward cluich hub.

g. Remove thrust washer from overrun clutch hub.

h. Remove forward clutch assembiy from transmission case.

21. Remove band servo and accumulator components.
a. Remove band servo retainer from transmission case.
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DISASSEMBLY
Disassembly (Cont’d)

b. Apply compressed air to oil hole until band servo piston comes
out of transmission case.

& Hold piston with a rag and gradually direct air to oil hole.

¢. Remove return springs.

@l
(S
Y
d. Remove springs from accumulator pistons B, © and ©.
e. Apply compressed air to each oil hole until piston comes out. | ¢
# Hold piston with a rag and gradually direct air to oil hole.
identification of accumulator pistons & © o EC
Identification of oil holes ® &) ()]
FE
CL.
SATO40BA
Front f. Remove O-ring from each piston.
2 - 3 = FMT

Accumulator 3>4N->R)
piston Accumulator
) piston @ AT

{N > D) (12
Accumulator Accumulator =
piston (A) piston (C) EA
SAT523GA|
22. Remove manual shaft components, if necessary. RA
a. Hold width across flats of manual shaft {outside the transmis-
sion case) and remove lock nut from shatft.
BR
8T
SATO41B
b. Remove retaining pin from transmission case. 8T
r /—Manual plate
Retaining pin Oil seal )
|: ] Manual shaft HJ:@\\!

T
Leck nut
b b
1

0 J Transmission case

SAT0A28, 6 6 7
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DISASSEMBLY
Disassembly (Cont’d)

c. While pushing detent spring down, remove manual plate and
parking rod from transmission case.

d. Remove manual shaft from transmission case.

e. Remove spacer and delent spring from transmission case.

f. Remove ocil seal from transmission case.

SAT044B

668
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REPAIR FOR COMPONENT PARTS

Oil Pump
SEC. 313 (2 - Nem (kg-m, ft-1b)
Control piston Side seal BT P (ATF): Apply ATF.
{F): Apply petroleumn jelly.
Pivot pin Side seal B
Oil seal ¥4 CATE)
O-ring 39 (ATED- Qil pump cover assembly
Qil pump housing 16 . 24
Friction ring g P -
(1.6 - 2.1,
Vane ring 12 - 15)
- 0000
o g" '
DO @ T
o
Carn ring spring Reverse clutch seal ring
Q G High clutch seal ring
Vane Spring seat - _Pivot pin @ ER®
Rotor Cam ring
SAT648AB
DISASSEMBLY
1. Loosen bolts in numerical order and remove oil pump cover.
SATEA9A]

2. Remove rotor, vane rings and vanes.
® Inscribe a mark on back of rotor for identification of fore-
aft direction when reassembling rotor. Then remove rotor.

3. While pushing on cam ring remove pivot pin.
¢ Be careful not to scratch oil pump housing.

SATE51A

AT-153
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REPAIR FOR COMPONENT PARTS
Qil Pump (Cont’d)

4. While holding cam ring and spring lift out cam ring spring.

& Be careful not to damage oil pump housing.
® Hold cam ring spring to prevent it from jumping.

SATE52A

5. Remove cam ring and cam ring spring from oil pump housing.

SATE53A

6. Remove pivot pin from control piston and remove control pis-
ton assembly.

SATE54A

7. Remove oil seal from oil pump housing.
¢ Be careful not to scratch oil pump housing.

SATEE5A

INSPECTION

Oil pump cover, rotor, vanes, control piston, side seals,
cam ring and friction ring

e Check for wear or damage.

SATES6A

610
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REPAIR FOR COMPONENT PARTS

Dial indicator

ﬁ Straight edge

[ ] 8
[ 0 Lal
Control
piston Qil pump
Cam ring Rotor housing

Vane

SATBL7A

Clearance “"]

l__ Seal ring

/A

SATE58A]

SATO81E,

SATE54A

SATE60A

Oil Pump (Cont’d)
Side clearances

e Measure side clearances between end of cil pump housing
and cam ring, rotor, vanes and control piston. Measure in at
least four places along their circumferences. Maximum mea-
sured values should be within specified positions.

¢ Before measurement, check that friction rings, O-ring,
control piston side seals and cam ring spring are
removed.

Standard clearance (Cam ring, rotor, vanes and

control piston}):
Refer to SDS, AT-216.
e |f not within standard clearance, replace oil pump assembly
except oil pump cover assembly.
Seal ring clearance
¢ Measure clearance between seal ring and ring groove.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm (0.0098 in)
e [f not within wear limit, replace oil pump cover assembly.

ASSEMBLY
1. Drive oil seal into oil pump housing.
e Apply ATF to outer periphery and lip surface.

2. Install cam ring in cil pump housing by the following steps.

a. [Install side seal on control piston.

e Pay attention to its direction — Black surface goes toward
control piston.

o Apply petroleum jelly to side seal.

b. Install control piston on oil pump.

¢. Install O-ring and friction ring on cam ring.
& Apply petroleum jelly to O-ring.

AT-155
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REPAIR FOR COMPONENT PARTS

SATE51A

672

Small dia.
seal rings ___
ER®

Large dia.
seal rings

ERE

-
ol et - =

e B s T
S LIS SR
LR T

SATBE3A

Oil Pump (Cont’d)

d. Assemble cam ring, cam ring spring and spring seat. Install
spring by pushing it against pump housing.

e. While pushing on cam ring install pivot pin.

3. Install rotor, vanes and vane rings.
® Pay attention to direction of rotor.

4. Install oil pump housing and oil pump cover.
a. Wrap masking tape around splines of cil pump cover assem-

bly to protect seal. Position oil pump cover assembly in oil
pump housing assembly, then remove masking tape.

b. Tighten bolts in a criss-cross pattern.

5. Install new seal rings carefully after packing ring grooves with

petroleum jelly. Press rings down into jelly to a close fit.

e Seal rings come in two different diameters. Check fit care-

fully in each groove.
Small dia. seal ring:
No mark
Large dia. seal ring:
Yellow mark in area shown by arrow

e Do not spread gap of seal ring excessively while install-

ing. It may deform ring.
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317
l10-13 (1013 87- 113)—%

Torque canverter
chutch solenoid valve

Fluid temperature sensor Gl
1A
O-ri
rna Q Harness clip
EM
Harness clip @ 7-9m7-0961-7g %
k LG
Lower body
G
Orifice check spring
Oritice check valve FE
Reamer boit
% \ eL
Reamer bolt \
Pil i 3
ot fiter Lower separate gasket Q:O -
T

Separator plate

2
Upper separate gasket Q -
RA
Side plate I
B

Support plates
Steel ball @TF
RS

Upper body

EH)
9 A,

3-unit solencid assembly
(overrun clutch solencid valve and E
shift solencid valves A and B) 'E»ﬂ:

§& : Nem (kg-m, in-Ib) 9

SATIG3FB 6 7 3
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REPAIR FOR COMPONENT PARTS

SAT194B

SATEE7A

Overrun clutch

solenoid valve
SAT043G

SATE70A

Control Valve Assembly (Cont’d)
DISASSEMBLY

1.
a.

b.

e.

f.

Remove solenoids.

Remove forque converter clutch solenoid valve and side plate
from lower body.

Remove O-ring from solenoid.

Remove line pressure solenocid valve from upper body.
Remove O-ring from solenoid.

Remove 3-unit solencid assembly from upper body.
Remove O-rings from solenoids.

Disassemble upper and lower bodies.
Place upper body facedown, and remove bolts, reamer bolts

and support plates.
Remove lower body, separator plate and separate gasket as

a unit from upper body.
Be careful not to drop pilot filter, orifice check valve,
spring and steel balis.

Place lower body facedown, and remove separate gasket and

separator plate.
Remove pilot filter, orifice check valve and orifice check spring.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

a e. Check to see that steel balls are properly positioned in upper
t—g‘%{@‘ body. Then remove them from upper body.

T

—=]

Vo] ﬂ‘_:‘
=0 01

INSPECTION

Lower and upper bodies

e Check to see that there are pins and retainer plates in lower
body.

SAT672A

® Check to see that there are pins and retainer plates in upper
body.
® Be careful not te lose these parts.

Tube brackel e Check to make sure that oil circuits are clean and free from

damage.
® Check tube brackets and tube cormectors for damage.

Tube
conneclor

Separator plates

e Make sure that separator plate is free of damage and not
deformed and oil holes are clean.
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REPAIR FOR COMPONENT PARTS

SATE7BA

Filter

SAT0S1B

SATO95E

Fluid temperature
sensor

~l

(o))

SAT196B

Control Valve Assembly (Cont’d)

Pilot filter
e Check to make sure that filter is not clogged or damaged.

Torque converter clutch solenoid valve

e Check that filter is not clogged or damaged.
e Measure resistance. Refer to “Component Inspection”, AT-82.

Line pressure solenoid valve

e Check that filter is not clogged or damaged.
® Measure resistance. Refer to “Component Inspection”, AT-90.

3-unit solenoid assembly (Overrun clutch solenoid
valve and shift solenoid valves A and B)

® Measure resislance of each solenoid. Refer to “Component
Inspection”, AT-79.

A/T fluid temperature sensor
o Measure resistance. Refer to “Component Inspection”, AT-63.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

ASSEMBLY

1. Install upper and lower bodies.
a. Place oil circuit of upper body face up. Install steel balls in their
proper positions.

A

EM

b. Install reamer bolts from bottom of upper body and install
separate gaskets. LG

+ o
, 0 g 3900600,

0
B o a, 00
« 00D o

tral 8000,
]

EC

Cuﬂ

fin !

7
B

o

0

[1]
1[4

Qs

=

Reamer bol} [éhon)
CL

SATE81A

c. Place oil circuit of lower body face up. install orifice check
spring, orifice check valve and pilot filter. WA

@R
=i

SATEB2A

(DT
B

Orifice check valve d. g;ségll lower separate gaskets and separator plates on lower

e. Install and temporarily tighten support plates, fluid temperature
sensor and tube brackets. A

El,
2 @ I3
S TS Separater plate ‘
onit: mm (il - SAT187B
677

AT-161



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

f. Temporarily assemble lower and upper bodies, using reamer
bolt as a guide.

o Be careful not to dislocate or drop steel balls, orifice
check spring, orifice check valve and pilot filter.
EEN=—. g. Instail and temporarily tighten bolts and tube brackets in their
N BB proper locations.
PN ok ion:
No /63 TN @# e Bolt length and location:
JEILRES ) 59
5 e RN S Bolt symbol @ (O] © @
) z S @l e Bolt | th in 70 50 33 27
@rs' QE | © (€ ot feng mm i 576 | (1.97) | (1.30) | (1.06)
_jif B o¥a () .?@‘) UI@::
R(FJI o »BJ'__L .:\Ei‘
O (o _cao:a ©
. (HREY
SATI09BA
2. Instalt solenoids.
a.

Attach O-ring and install torque converter clutch solenoid valve
and side plates onto lower body.

SAT200B
b. Attach O-rings and install 3-unit solenoids assembly onto
Y . ——
OIS i o gy | upwerbody
Shift solenoid valve A T
TN e et i‘—ﬂ O O
| # /4l shift solenoid vaive B
‘ ;9 e _.(,_.: :. e oy
/
Overrun cluich
salenoid valve
SATO43G
¢c. Attach O-ring and install line pressure solencid valve onto

upper body.
3. Tighten all bolts.

SATEETA
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Control Valve Upper Body
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Apply ATF to all components before their instaltation.
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REPAIR FOR COMPONENT PARTS

SAT834A

e

Soft hammer

SATB24A

Wire paper clip ..

Retainer plate

SATH26A

((»)

Control Valve Upper Body (Cont’d)
DISASSEMBLY

1.
.

a.

b.

Remove valves at paralfel pins.
Do not use a magnetic hand.

Use a wire paper clip to push out parallel pins.

Remove paraliel pins while pressing their corresponding plugs
and sleeves.

Remove plug slowly to prevent interna) parts from jump-
ing out.

Place mating surface of valve facedown, and remove internal
parts.

If a valve is hard to remove, place valve body facedown
and lightly tap it with a soft hammer.

Be careful not to drop or damage valves and sleeves.

Remove valves at retainer plates.
Pry out retainer plate with wire paper clip.
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

b. Remove retainer plates while holding spring.

BIA

EM

¢. Place mating surface of valve facedown, and remove internal
parts. Le
¢ [f a valve is hard to remove, lightly tap valve hody with a

soft hammer.
e Be careful not to drop or damage valves, sleeves, etc. EG

Soft hammer

CL

SATB2TA

e 4.2 sequence valve and relay valve are located far back in MT

Parallel pin upper body. If they are hard to remove, carefully push them out
o using stiff wire.
X ® Be careful not to scratch sliding surface of valve with wire.
ST
eSS
NS 7
—\i_u_:‘/_(‘_‘{_j——: P
‘--."--_-j\/l
i
A
SATE28A
N INSPECTION A
E- - Valve springs
o ¢ Measure free length and outer diameter of each valve spring. R
£ Also check for damage or deformation.
o Inspection standard:
o Refer to SDS, AT-214. ST
& Replace valve springs if deformed or fatigued.
_ @ :Freelength Control valves

e Check sliding surfaces of valves, sieeves and plugs.

SATB29A

B

ASSEMBLY
S 1. Lubricate the control valve body and all valves with ATF. Install
s, e = centrol valves by sliding them carefully into their bores. [
BN AL 3t
“dr#u\\\t’:_l ;:"z}i%‘__h e Be careful not to scratch or damage valve body.
== = s e
~ e L-—“-——' [—H_ . :-:\f L Eﬂ:
Vaive GRTE) DX
SAT!
830A 681
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

SATS3

o Wrap a small screwdriver with vinyl tape and use it to insert the
vaives into proper position.

Al

Lightly push sleeve

in while tuming it.

Center plug
in_spocl bore

&,

SAT832

Pressure regulator vaive
« If pressure regulator plug is not centered properly, sleeve can-

If this happens, use vinyl tape wrapped screwdriver to center
sleeve until it can be inserted.
e Turn sleeve slightly while installing.

/ not be inserted into bore in upper body.

A

SAT833

Accumulator control valve
e Align protrusion of accumulator control sleeve with notch in

plug.
& Align parallel pin groove in plug with parallel pin, and install
accumulator control valve.

A

SATE34

2. Install parallel pins and retainer plates.

A

ff/ﬁ

£
e

SATE23A

¢ While pushing plug, install paralle! pin.
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REPAIR FOR COMPONENT PARTS

Parallel

20 O
oo go

SATS36A

e

Control Valve Upper Body (Cont’d)

4-2 sequence valve and relay valve

Push 4-2 sequence valve and relay valve with wire wrapped in
vinyl tape to prevent scratching valve body. install paralle! pins.

Insert retainer plate while pushing spring.

AT-167
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REPAIR FOR COMPONENT PARTS
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Apply ATF to all components before their instalfation.

Numbers preceding valve springs correspond with those shown in SDS on page AT-214.

SAT112GB

684

AT-168



REPAIR FOR COMPONENT PARTS

SATB384

|
i

0 : Cuter glameter

¢ : Free length

SATB29A

B A
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SATB38A

Control Valve Lower Body (Cont’d)

DISASSEMBLY

1. Remove valves at parallel pins.
2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY" of Control

Valve Upper Body.

INSPECTION

Valve springs
® Check each valve spring for damage or deformation. Also
measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-214.
e Replace valve springs if deformed or fatigued.

Control valves
¢ Check sliding surfaces of control valves, sieeves and plugs for
damage.

ASSEMBLY

e |Install control valves.
For installation procedures, refer to “ASSEMBLY” of Control

Valve Upper Body, AT-165.
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315
CATE> ; Apply ATF.
% : Select with proper thickness.,
Driven plate (’
Direction of cil seal Direction of dish plate £ -
N LY
2 B
D-ring Q )’\\ KL ,K R \
R Snap ring
Reverse clutch drum @ &l \ k
Q A Retaining plate &
{ W Drive plate
. \ Dish plate
& Snap ring §34 Dish plate
Drive plate

Spring retainer

Return spring Retaining plate %

Piston
— Qil seal 639 CATED

Snap ring
L — ]

\— Driven plate

SAT082EC

DISASSEMBLY

1. Check operation of reverse cluich.

a. Install seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oil hole.

b. Check to see that retaining plate moves to snap ring.

c. | retaining plate does not contact snap ring,

¢ D-ring might be damaged.

e Qi seal might be damaged.

o Fluid might be leaking past piston check ball.

SATS8HA

2. Remove drive plates, driven plates, retaining plate, dish plate
and snap ring.

SATB42A|

(@)
D
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

KV31102400 3. Remove snap ring from clutch drum while compressing clutch

{J34285 and springs.
434285-87) e Do not expand snap ring excessively.

4. Remove spring retainer and return spring.

WA

SAT524G EM

5. Install seal ring onto oil pump cover and install reverse clutch
drum. While holding piston, gradually apply compressed airto |G
oil hole until piston is removed.

e Do not apply compressed air abruptly.

6. Remove D-ring and oil seal from piston. EG

FE

SATBA4A CL
INSPECTION

BT

Reverse clutch snap ring and spring retainer
e Check for deformation, fatigue or damage.

e
[FA
i Reverse clutch return springs RA
E“ - e Check for deformation or damage. Also measure free length
k- and outside diameter.
5 Inspection standard: Bl
3 Refer to SDS, AT-214.
e ST
£ : Free length
i ) RS
SATE20A
Thickness Reverse clutch drive plates BY
e Check facing for burns, cracks or damage.
_ e Measure thickness of facing. A
Facing Thickness of drive piate:
Standard value: 2.0 mm (0.079 in)
Wear limit: 1.8 mm (0.071 in) EL
o |f not within wear limit, replace.
Core piate Reverse clutch dish plate
o Check for deformation or damage. D74
SATBABA
845 687
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REPAIR FOR COMPONENT PARTS

No air leakage

Check ball

Air leakage is present.
Check ball

Check bal

SATB46A

Qil seal

SATB47A|

SATBABA

SATBA9A

KV31102400
{J34285 and
J34285-87)

SATS24G

Reverse Clutch (Cont’d)

Reverse clutch piston

e Shake piston to assure that balls are not seized.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

& Also apply compressed air to oil hole on return spring side to
assure that air leaks past ball.

ASSEMBLY
1. Install D-ring and oil seal on piston.
e Apply ATF to both parts.

2. Install piston assembly by turning it slowly and evenly.

e Apply ATF to inner surface of drum.

3. Install return springs and spring retainer.

4. Install snap ring while compressing cluich springs.
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REPAIR FOR COMPONENT PARTS

Reverse Cluich (Cont’d)

e Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plates, retaining plate and dish plate.
6. Install snap ring. LG

SATB42A

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate. T
Specified clearance:
Standard
0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit
1.2 mm (0.047 in)
Retaining plate: PR
Refer to SDS, AT-215.

SATB52A

8. Check operation of reverse clutch. A
Refer to “DISASSEMBLY” of Reverse Clutch, AT-170.

SATE41A

Mo

689
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315
Retaining plate*

Driven plate Snap ring
— High clutch drum CATFD

FD-ring (Large) Q CATEY
— D-ring (Small) 8

Cluich piston

‘ AL ‘ By | ‘
( j \ Drive plate CATEY
@ W P Driven plate
‘ l
f Snap ring Q
Spring retainer :

Return spring

Snap ring
& Retaining
: Apply ATF. plate X
PPy . . Drive plate
* : Select with proper thickness.
SAT489IJ

DISASSEMBLY AND ASSEMBLY

Service procedures for high clutch are essentially the same as
those for reverse clutch, with the following exception:

High clutich assembly

SATB53A

¢ Check of high clutch operation

SATB54A

(«»]
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

® Removal and installation of return spring

KV31102400
(34285 and
J34285-87)

SAT525G

e Inspection of high cluich return springs
Inspection standard:

Refer to SDS, AT-214.

D : Quter diameter

¢ : Free length

- —— ]

SAT8294

e Inspection of high clutch drive plate
Thickness of drive plate:
Standard
Facing 1.6 mm (0.063 in)
Wear limit
1.4 mm (0.055 in)

Thickness

Core plate

SATB45A;

e Measurement of clearance between retaining plate and snap
ring
Specified clearance:
Standard
1.8-2.2 mm (0.071 - 0.087 in)
Allowable limit
3.0 mm (0.118 in)
Retaining plate:
Refer to SDS, AT-215.

Feeler gauge

SATB58A

AT-175
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches

SEC. 315 Direction of
. dish plate
— Snap ring \
) Direction of dish plale r— Retaining plate’ l
= Snap ring

Drive plate

Driven plate
I_ Dish plate

r Retaining plate#

Drive plate ‘

Driven plate

Dish plate

i

Overrun clutch plate

y

Forward clutch

drumCaTED

D-ring §39 GBTE>
Farward clutch
iston
? (jlm P
Snap rmgQ
Spring retainer
Oil seal
Return spring

Overrun clufch piston —

Direction of oil seal Direction of cil seal

Driven plate Lriven plate
-
ETs PERERGRALTE S) Al SR N -
Snap ring
Retaining plate &
Drive plate
Snap ring
Retaining plate %
Drive plate
L.~
: Apply ATF. - - o
% : Select with proper thickness.
SAT490I
692
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REPAIR FOR COMPONENT PARTS
Forward and Overrun Clutches (Cont’d)

DISASSEMBLY AND ASSEMBLY

Forward and overrun clutches are serviced essentially the same
way as reverse clutch is serviced. However, note the following

exceptions.
e Check of forward clutch operation. @&
A
SATBE0A R
o Check of overrun clutch operation.
LC
EC
1 .
- N
: Pap\e\-r rag \
s CL
e SATB61A
¢ Removal of forward cluich drum MT

Remove forward clutch drum from transmission case by hold-

ing snap ring. :

0

A

SATB65A

e Removal of forward clutch and overrun clutch pistons BA
While holding overrun clutch piston, gradually apply com-
pressed air to oil hole.

—r

SATE62A

2. Remove overrun clutch from forward cluich.

SATB63A 693
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REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont’d)

¢ Removal and installation of return springs
Kv31102400
(J34285 and
J34285-87)
SATH26G
) ¢ Inspection of forward clutch and overrun clutch return springs
5 ) Inspection standard:
5 Refer to SDS, AT-214.
o
a
¢ : Free tength
SATA29A
Thickness ¢ Inspection of forward clutch drive plates
Thickness of drive plate:
Standard
Facing 1.6 mm (0.063 in)
Wear limit
1.4 mm (0.055 in)
Core plate
SATE45A
Thickness ¢ Inspection of overrun clutch drive plates
Thickness of drive plate:
Standard
Facing 2.0 mm (0.079 In)
Wear limit
1.8 mm (0.071 in)
Core plate
SATB454
e [nstallation of forward clutch piston and overrun cluich piston
/ - 1. Install forward clutch piston by turning it slowly and evenly.
(/ AT e Apply ATF to inner surface of clutch drum.
=
| g
‘ _
1[: M
4 ga SATB66A
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REPAIR FOR COMPONENT PARTS

SATB67A

SATB68A

Feeler gauge 1

Ny SATB70A

Forward and Overrun Clutches (Cont’d)

Align notch in forward clutch piston with groove in for-
ward clutch drum.

Install overrun clutch by turning it slowly and evenly.
Apply ATF to inner surface of forward clutch piston.

Measurement of clearance between retaining plate and snap
ring of overrun clutch
Specified clearance:
Standard
1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit
2.0 mm (0.079 in)
Retaining plate:
Refer to SDS, AT-215.

Measurement of clearance between retaining plate and snap
ring of forward clutch
Specified clearance:
Standard
0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit
1.85 mm {0.0728 in)
Retaining plate:
Refer to SDS, AT-215.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Low & reverse brake pislon
Snap ring Low one-way Qil seal 8
cluteh inner race
Dish plate Spring retainer
e Needle bearing
Retaining plate ¥ 8 i
®
Briven ptate . :

Seal ring

AR

[C)21 - 26 N'm
(21 - 2.7 kg-m,
15 - 20 fi-1b)

Drive plate CATED
Retaining plate *-b Drivlen plate %

Snap ring I Direction of
q— | oil seal
h l .| \ U Direction of
4 l( 1 p) dish plate
CATEY © Apply ATF. E;:;';_f._"ﬁ —
®: Apply petrocleum jelly. _:{ | Y
% : Select with proper thickness. ‘ ] Dish plate
Drive piate SAT4911

DISASSEMBLY

1. Check operation of low and reverse brake.

a. lInstall seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oil hole.

b. Check to see that retaining plate moves to snap ring.

¢. It retaining plate does not contact snap ring,

e D-ring might be damaged.

| ]

]

Qil seal might be damaged.
Fluid might be leaking past piston check ball.

SATB72A

2. Remove snap ring, low and reverse brake drive plates, driven
plates and dish plate.

SAT873A

P
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

3. Remove low one-way clutch inner race, spring retainer and
return spring from transmission case.

A

EM

4. Remove seal rings from low one-way clutch inner race.
5. Remove needle bearing from low one-way clutch inner race. [

EG
FE

CL

SAT875A

6. Remove low and reverse brake piston using compressed air. T

7. Remove oil seal and D-ring from piston.

PD

FA

SATE76A

INSPECTION =f:

Low and reverse brake snap ring and spring retainer
¢ Check for deformation, or damage. BB

Low and reverse brake return springs

‘é — ® Check for deformation or damage. Also measure free iength
2 and outside diameter. HA
5 Inspection standard:
3 Refer to SDS, AT-214.
o EL
¢ : Free length
- -] 524
SATB294| 697
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

Clearance
A’ r Seal ring

Qo

Low & Reverse Brake (Cont’d)
Low and reverse brake drive plates

® Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value
1.6 mm (0.063 in)
Wear limit
1.4 mm {0.055 in)
¢ [f not within wear limit, replace.

Low one-way clutch inner race
o Check frictional surface of inner race for wear or damage.

e [nstall a new seal rings onte low one-way clutch inner race.
® Be careful not to expand seal ring gap excessively.

o Measure seal ring-to-groove clearance.
Inspection standard:
Standard value: 0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit: 0.25 mm (0.0098 in)
s If not within allowable limit, replace low one-way clutch inner

race.

ASSEMBLY
1. Install bearing onto one-way clutch inner race.
¢ Pay attention to its direction — Black surface goes to rear

side.
® Apply petroleum jelly to needle bearing.

2. Install oil seal and D-ring onto piston.
® Apply ATF to oil seal and D-ring.
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

3. Install piston by rotating it slowly and evenly.
e Apply ATF to inner surface of transmission case.

@l
MIA
M
4. Install return springs, spring retainer and low one-way clutch
inner race onto transmission case. Le
5. Install dish plate, low and reverse brake drive plates, driven
plates and retaining plate.
6. Install snap ring on transmission case. =&
FE
CL
7. Check operation of low and reverse brake clutch piston. Refer
to “DISASSEMBLY”, AT-180. W
=B
=
8. Measure clearance between retaining plate and snap ring. A

If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard BE
0.8 - 1.1 mm (0.031 - 0.043 in)
Allowable limit
2.3 mm (0.091 in) &I
Retaining plate:
Refer to SDS, AT-216. _
S

BT

9. install low one-way cluich inner race seal ring.

e Apply petroleum jelly to seal ring.

e Make sure seal rings are pressed firmly into place and LA
held by petroleum jelly.
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly

SEC. 315

Forward clutch drum assembly
Needle bearing

Snap ring  Low one-way ctutch
Side plate

SAT211GA

‘ @/ Snap ring
DISASSEMBLY

1. Remove snap ring from forward clutch drum.
2. Remove side plate from forward clutch drum.

3. Remove fow one-way clutch from forward clutch drum.
4. Remove snap ring from forward ciulch drum.

5. Remove needle bearing from forward cluich drum.

SAT831A

INSPECTION

Forward clutch drum

e (Check spline portion for wear or damage.
¢ Check frictional surfaces of low one-way clutch and needle
bearing for wear or damage.

SATBS2A

70
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REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly (Cont’d)

Needle bearing and low one-way clutch
o Check frictional surface for wear or damage.

A

SATB93A B

ASSEMBLY
1. Install needle bearing in forward clutch drum. LG
@ 2. Install snap ring onto forward clutch drum.
\ i

SAT214G

3. Install low one-way clutch onto forward cluich drum by push-
ing the roller in evenly. b

FA

SATBY4A

e Install low one-way clutch with flange facing rearward. RA

ST

RS

SATBY5A

Bl

4. Install side plate onto forward clutch drum.
5. Install snap ring ento forward clutch drum.

EL

DX

SATES7A 701
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

SEC. 315

— Rear internal gear {with forward one-way clutch inner race}
— Thrust washer @

rF-'c)rward clutch hub (with forward one-way clutch outer race}

r Snap ring

Forward one-way clutch

5 Snap ring

{(P): Apply petroleum jelly.

End bearing
SATBIBAA
DISASSEMBLY
1. Remove rear internal gear by pushing forward clutch hub for-
ward.

SATBYI7A

2. Remove thrust washer from rear internal gear.

SATBIBA

3. Remeve snap ring from forward clutch hub.

SAT899A
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REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

(Cont’d)
4. Remove end bearing.
G
WA
SATI00A M
5. Remove forward one-way clutch and end bearing as a unit
from forward clutch hub. LG
EC
FE
G-
6. Remove snap ring from forward clutch hub. N7
PD
FA
SATI01A
INSPECTION BA
Rear internai gear and forward clutch hub
® Check gear for excessive wear, chips or cracks. BR
¢ Check frictional surfaces of forward one-way clutch and thrust =
washer for wear or damage.
o Check spline for wear or damage.
8T
RS
SATI02ZA
Snap ring and end bearing BY
e Check for deformation or damage.
A
EL
[DX
SATIN3A 703

AT-187



REPAIR FOR COMPONENT PARTS

SATO01A

SATA04A

&

SATQ06A

SATE07A

Direction of
rotation

SATI0SA

Rear Internal Gear and Forward Clutch Hub

(Cont’d)

ASSEMBLY

1. Install snap ring onto forward clutch hub.

2. Install end bearing.

3. [Install forward one-way clutch onto clutch hub.

e Install forward one-way clutch with flange facing rearward.

4. Install end bearing.

5. Install snap ring onto forward clutch hub.

6. Install thrust washer onto rear internal gear.

8 Apply petroleum jelly to thrust washer.

e Securely insert pawls of thrust washer into holes in rear
internal gear.

7. Position forward cluich hub in rear internal gear.

8. Afterinstalling, check to assure that forward clutch hub rotates

clockwise.
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC, 315
Return spring (&) Return spring {C) @ﬂ
D-ri AT
Return spring @ Servo piston spring retainer fng Q -
. Gasket
Piston stem Q-ring @ Q LA
] OD servo
D-ring Q O-ring Q piston retainer
=
D-rirtg ¢34 CATF> =
LG
p 9
) @D i EC
E-ring (small} QD band servo piston
E-ring (large} Servo piston retainer FE
Band servo piston CATED : Apply ATF.
Serve cushion spring retainer N
satsasac | Gb

i

SATI09A

SATI11A]

DISASSEMBLY

1. Block one oil hole in OD serve piston retainer and the center
hale in OD band servo piston.

2. Apply compressed air to the other oil hole in piston retainer to

remove OD band servo piston from retainer.
3. Remove D-ring from OD band servo piston.

P

FA

4. Remove band servo piston assembly from servo piston A
retainer by pushing it forward.

BIR

sy

Re

5. Place piston stem end on a wooden block. While pushing BT
servo piston spring retainer down, remove E-ring.

FHA
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont’d)

6. Remove servo piston spring retainer, return spring C and pis-
ton stem from band servo piston.

@,

SAT912A

7. Remove E-ring from band servo piston.

SATH13A

8. Remove servo cushion spring retainer frem band servo piston.
9. Remove D-rings from band servo piston.
10. Remove O-rings from servo piston retainer.

¢

SATI14A

Piston stem INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage.

Servo cushion spring retainer
pring SAT15A

Return springs
¢ Check for deformation or damage. Measure free length and
outer diameter.
Inspection standard:
Spring (&) Refer to SDS, AT-214.

Spring

Spring (C})

SATY16AA

AT-190



REPAIR FOR COMPONENT PARTS

Large dia.

SATOI7A

SATO10A

SATO20A

@,

SATI12A

Band Servo Piston Assembly (Cont’d)
ASSEMBLY
1. Install O-rings onto servo piston retainer.

e Apply ATF to O-rings.
Pay attention {o position of each O-ring.

2. Install servo cushion spring retainer onto band servo piston.

3. Install E-ring onto servo cushion spring retainer.

4. Install D-rings onto band servo piston.
e Apply ATF to D-rings.

5. Install servo piston spring retainer, return spring C and piston
stem onto band servo piston.

AT-191
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

6. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

SATIZ21A

7. Install band servo piston assembly onto servo piston retainer
by pushing it inward.

SATO22A

8. Install D-ring on OD band servo piston.
¢ Apply ATF to D-ring.

SATY23A

9. Install OD band serve piston onto servo piston retainer by
pushing it inward.

SATH24A

708
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REPAIR FOR COMPONENT PARTS

Parking Pawl Components

SEC. 311-314

Parking rod
Parking pawl spacer
Parking paw! return spring

Parking pawl

Y

[} 24 - 28 Nem
(2.4 - 3.0 kg-m, 17 - 22 ftIb)

ﬁw

Return spring
Rear extension :'::fctfng pawl
Parking actuator support C Parking pawl MA
Parking pawl shafi Bolt < ” ©
m Parking actuator EM
o suppart =
Q O

’””e’% . EC
5}
Lﬂﬁ‘? % Snap ring Q FE

Parking gear

CL

Output shaft
SAT225HA

SAT228H

DISASSEMBLY
1. Slide return spring to the front of rear extension flange.

i)

2. Remove return spring, pawl spacer and parking pawl from rear 34
extension.
3. Remove parking pawl shaft from rear extension.

4. Remove parking actuator support and rod guide from rear
extension.

(A

El

709
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REPAIR FOR COMPONENT PARTS

»

SAT998G

SAT226H

710

Parking Pawl Components (Cont’d)
INSPECTION

Parking pawl and parking actuator support
e Check contact surface of parking rod for wear.

ASSEMBLY
1. Instalt rod guide and parking actuator support onto rear exlen-
sion.

2. Insert parking pawl shaft into rear extension.

3. Install return spring, pawl spacer and parking pawl onto park-
ing paw! shait.

4. Bend return spring upward and install it onto rear extension.
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ASSEMBLY

Detent spring 2=

SAT936A

Assembly (1)

Tee -~

e

e.

-—h

Install manual shaft components,
Install oil seal onto manual shaft.

Apply ATF to oil seal.
Wrap threads of manual shatft with masking tape.

Insert manual shaft and oif seal as a unit into transmission

case.
Remove masking tape.

Push oil seal evenly and install it onto transmission case.

Aligh groove in shaft with drive pin hole, then drive pin into
position as shown in figure at left.

Install defent spring and spacer.
While pushing detent spring down, install manual plate onto
manugzl shaft.

Install lock nuts onto manual shaft.

AT-195
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EG

FE

Gl

[FA

=i

1D
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ASSEMBLY
Assembly (1) (Cont’d)

Front 2. Install accumulator piston.
253 = a. Install O-rings onto accumulator piston.
Accumulator {3>4 N>R _ri
piston Accumulator e Apply ATF _tO o "ng_s'
piston (D) Accumulator piston Q-rings
Unit: mm (in)
Accumulator @® © 0} '
Small diameterend | 29 (1.14) | 32(1.28) | 45(1.77) | 29(1.14)
oD 2 Large diameter end | 45(1.77) | 50(1.97) | 50(1.97) | 45(1.77)
piston (A) pistan (€)
SAT523GA

b. Install return spring for accumulator A onto transmission case.
Free length of return spring:
Refer to SDS, AT-214.

/ i R "7 1 €. Install accumulator pistons &, ®, © and @).
 mcomuibtor L0 Accumatator * Apply ATF to transmission case.
piston (B)
.
3. Install band servo piston.
a. install return springs onto servo piston.
SAT941A
b. Install band servo piston onto transmission case.
¢ Apply ATF to O-ring of band servo piston and transmis-
sion case.
c. Install gasket for band servo onto transmission case.

\A\%ﬁ T

712
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ASSEMBLY

SAT404

ST07870000
(J37068)

SAT943A]

Forward clutch drum

case

SATO44A

' SAT945A

Hole for
pawi

SATH46A

Assembly (1) (Cont’d)

d.

4.
a.

b.

C.

d.

Install band servo retainer onto transmission case.

Install rear side clutch and gear components.
Place transmission case in vertical position.

Slightly lift forward clutch drum assembly. Then slowly rotate it
clockwise until its hub passes fully over clutch inner race inside

transmission case.

Check to be sure that rotation direction of forward clutch
assembly is correct.

Install thrust washer onto front of overrun clutch hub.

Apply petroleum jelly to the thrust washer.
Insert pawls of thrust washer securely into holes in over-

run clutch hub.

AT-197

A
=]

LG

GL
MT
FD
(=4,

]
HA
E

B
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ASSEMBLY

SATR4TA

SAT948A

SATIA0A

[J37068)

STO7870000

SATS27G

114

SATS51A

Assembly (1) (Cont’d)

e.

f.
.

g.

h.

Install overrun clutch hub onto rear internal gear assembly.

Install needle bearing onto rear of overrun clutch hub.
Apply petroleum jelly to needle bearing.

Check that overrun clutch hub rotates as shown while holding
forward clutch hub.

Place transmission case into horizontal position.

install rear internal gear, forward clutch hub and overrun cluich
hub as a unit onto transmission case.
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ASSEMBLY

SATIS2A

SATH53A

SATIS4A

Assembly (1) (Cont’d)

j- Install needle bearing onto rear internal gear.

. @ Apply petroleum jelly to needle bearing.

k. Instali bearing race onto rear of front internal gear.

e Apply petroleum jelly to bearing race.
¢ Securely engage pawls of bearing race with holes in front

internal gear.

. Install front internal gear on transmission case.

Adjustment

When any parts listed in the following table are replaced, total end

play or reverse ciutch end play miist be adjusted.

Reverse cluich end

Part name Total end play play
Transmission case . °
Low one-way clutch inner race . *
Overrun clutch hub . *

Rear internal gear

Rear planetary carrier

Rear sun gear

Front planetary carrier

Front sun gear

High clutch hub

High clutch drum

Qil pump cover

Reverse clutch drum

AT-199
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A

e

€2

FE
GL
T
FD
PA

[RA
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ASSEMBLY

Qil groove

SATO74A

Rear ” From

Black side goes to front.
SATIE7A

SATI69A

Front planetary carrier

Forward clutch drum

SATG70A

716

SAT204B

Adjustment (Cont’d)

1. Install front side clutch and gear components.
a. Install rear sun gear on transmission case.

e Pay attention to its direction.

Install needle bearing on front of front planetary carrier.
Apply petroleum jelly to needle bearing.
Install needle bearing on rear of front planetary carrier.

Apply petroleum jelly to bearing.
Pay attention to its direction — Black side goes to front.

se O ey

d.  While rotating forward clutch drum clockwise, install front plan-
etary carrier on forward clutch drum.

e Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

e. Install bearing races on rear of cluich pack.

e Apply petroleum jelly to bearing races.
e Securely engage pawls of bearing race with hole in clutch
pack.
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ASSEMBLY
Adjustment (Cont’d)

f. Place transmission case in vertical position.

WA

ER

SATY72A

g. Install clutch pack into transmission case.

LG
E@

=

©
P

; . 2. Adjust total end play. -
assembly Total end play “T,": M
0.25 - 0.55 mm (0.0098 - 0.0217 in)

PD
Clutch pack’ Bearing Needle bearing FA
race SATI75A
(J34291-5) a. With needle bearing instailed, place J34291-1 (bridge), g4
Lock J34291-2 (legs) and the J34291-5 {gauging cylinder) onto oil
{J34291-2) pump. The long ends of legs should be placed firmly on
i machined surface of oil pump assembly. The gauging cylinder B

should rest on top of the needle bearing. Lock gauging cylin-

(J34291-1) der in place with set screw. o

Needie bearing

SATH76A

b. Install J34291-23 (gauging plunger} into gauging cylinder.

EL,

SATQ77A 717

AT-201




ASSEMBLY

SATA78A

Feeler gauge

SAT979A
Qil pump Thrust )
assembly —washer Qil pump
. gaskel

SATS80A

SATHB1A

{J34291-23}

SATOBZAA

718

Adjustment (Cont’d)

C.

Install criginal bearing race inside reverse clutch drum. Place
shim selecting gauge with its legs on machined surface of
transmission case (no gasket). Allow gauging piunger to rest
on bearing race. Lock gauging plunger in place with set screw.

Remove Tocl and use feeler gauge to measure gap between
gauging cylinder and gauging plunger. This measurement
should give exact total end play.
Total end play “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)
It end play is out of specification, decrease or increase thick-
ness of oil pump cover bearing race as necessary.
Available oil pump cover bearing race:
Refer to SDS, AT-216.

Adjust reverse clutch drum end play.
Reverse clutch drum end play “T,”:
0.55 - 0.90 mm (0.0217 - 0.0354 in})

Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 (gaug-
ing cylinder) on machined surface of transmission case (no
gasket). Allow gauging cylinder to rest on front thrust surface
of reverse clutch drum. Lock cylinder in place with set screw.

Install J34291-23 (gauging plunger) into gauging cylinder,
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ASSEMBLY

SAT983A

Feeler gauge
SAT984A)

Pliers location

SATO57A

Adjustment (Cont’d)

c. Install original thrust washer on oil pump. Place shim setting
gauge legs onto machined surface of oil pump assembly. Allow
gauging plunger to rest on thrust washer. Lock plunger in place
with set screw.

d. Use feeler gauge to measure gap between gauging plunger
and gauging cylinder. This measurement should give you exact
reverse clutch drum end play.

Reverse ciutch drum end play “T,”:
0.55 - 0.90 mm (0.0217 - 0.0354 in)

e if end play is out of specification, decrease or increase thick-

ness of oil pump thrust washer as necessary.
Available oil pump thrust washer:
Refer to SDS, AT-216.

Assembly (2)

1. Install output shaft and parking gear.

a. Insert output shaft from rear of transmission case while slightly
lifting front internal gear.

e Do not force output shaft against front of transmission
case.

b. Carefully push output shaft against front of transmission case.
Install snap ring on front of output shaft.

® Check to be sure output shaft cannot be removed in rear
direction.

c. Install needle bearing on transmission case.

e Pay attention to its direction — Black side goes to rear.
e Apply petroleum jelly to needle bearing.

AT-203

P

(2

RA

[ENE)
[E)

8T

RS

ENT

A

5L

10X
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ASSEMBLY
Assembly (2) (Cont’d)

d. Install parking gear on transmission case.

e. Install snap ring on rear of output shaft.
® Check to be sure output shaft cannot be removed in for-
ward direction.

SATIS0A

2. Install rear extension.
a. Install oil seal on rear extension.

e Apply ATF to oil seal.

ST33200000
(J26082)

SATE2BG

b. Install O-ring on revolution sensor.
e Apply ATF to O-ring.
¢. Install revolution sensor on rear extension.

SAT191B|

d. Install rear extension gasket on transmission case.

SATO63A

D
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ASSEMBLY
Assembly (2) (Cont’d)

e. Install parking rod on transmission case.

A

EM

f.  Install rear extension on transmission case.

LG

EC

FE

SAT189B)

3. install front side clutch and gear components. i
a. Install rear sun gear on transmission case. )

¢ Pay attention to its direction.

SATI74A

b. Make sure needle bearing is on front of front planetary carrier. |32
Rear 4amm Front & Apply petraoleum jelly to needle bearing.
c. Make sure needie bearing is on rear of front planetary carrier. _
e Apply petroleum jelly to bearing. 2
e Pay attention to its direction — Black side goes to front.
8T
Black side goes to front.
SATIETA
d. While rotating forward clutch drum clockwise, install front plan- BT
etary carrier on forward clutch drum.
(R
EL
IS
SATI69A 791
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ASSEMBLY

" /Front planetary carrier

A i Forward clutch drum

SATS70A

SATI71A

Wooden block

SAT220B

SATE86A

N

Assembly (2) (Cont’d)

¢ Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

. Make sure bearing races are on front and rear of clutch pack.

® Apply petroleum jelly to bearing races.
e Securely engage pawls of bearing races with holes in
clutch pack.

f. Install clutch pack into transmission case.

4, Install brake band and band strut.
a. Install band strut on brake band.

o Apply petroleum jelly to band strut.

b. Place brake band on periphery of reverse cluich drum, and
insert band strut into end of band servo piston stem.
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ASSEMBLY

~

SATO87A

SATOBBA

Thrust
washer

ER®

SATO89A

\[[Hﬂ]' O-ring R ()

SATI91A

Assembly (2) (Cont’d)

C.

e T e~

d.

Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough so that reverse clutch drum (clutch

pack} will not tilt forward.

Install input shaft on transmission case.

Pay attention to its direction — O-ring groove side is front.

Install gasket on transmission case.

install oil pump assembly.

Install needle bearing on oil pump assembly.
Apply petroleum jelly to the needle bearing.
Install selected thrust washer on oil pump assembly.

Apply petroleum jelly to thrust washer.

Carefully install seal rings into grooves and press them into the

petroleum jelly so that they are a tight fit.

Install O-ring on oil pump assembly.
Apply petroleum jelly to O-ring.
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ASSEMBLY

SATO92A
SATI93A
Transmission case Oil pump assembly
Approximately
1 mm (0.04 in) t
Inserting direction
SATIS4A
SAT114B
SAT397C

Assembly (2) (Cont’d)

e.

8.

Apply petroleum jelly to mating surface of transmission case
and oil pump assembly.

Install oil pump assembly.
Install two converter housing securing bolts in bolt holes
in oil pump assembly as guides.

Insert oil pump assembly to the specified position in
transmission, as shown at left.

Instalt O-ring on input shaft.
Apply ATF to O-rings.

install converter housing.

Apply recommended sealant (Nissan genuine part: KP610-
00250 or equivalent) to outer periphery of bolt holes in ¢on-
verler housing.

Do not apply too much sealant.
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ASSEMBLY
Assembly (2) (Cont’d)

b. Apply recommended sealant {Nissan genuine part: KP610-
00250 or equivalent} to seating surfaces of bolts that secure
front of converter housing.

(G

MA

EM

SAT998A

c. Install converter housing on transmission case.

LG

EC

SATI99A

10. Adjust brake band. Y
a. Tighten anchor end bolt to specified torque. MT
Anchor end bolt:
:4-6 N'm
(0.4 - 0.6 kg-m, 35 - 52 in-Ib)
h. Back off anchor end bolt two and a half turns.

PD
E
: [FA
SATO01B
c. While hoiding anchor end pin, tighten lock nut. BA
BR
Sr
RS
11. Install terminal cord assembly. BT
a. Install O-ring on terminal cord assembly.
e Apply petroleum jelly to O-ring. A
b. Compress terminal cord assembly stopper and install terminal h
cord assembly on transmission case.
EL
DX
SAT115B] 725
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ASSEMBLY
Assembly (2) (Cont’d)

12. Install control valve assembly.
a. Install accumulator piston return springs ®, © and @.

, |
70 O/fx o _‘ < . . Free length of return springs:

Refer to SDS, AT-214.

R
Spring &%
/ Spring (© \

Spring

b. Install manual valve on control valve.
e Apply ATF 1o manual vaive.

SATO05B,

Place control valve assembly on transmission case. Gonnect
solenoid connector for upper body.
d. Install connector clip.

o

SATOCEB

Install control valve assembly on transmission case.
Install connector tube brackets and tighten bolts (& and ®.

Check that terminal assembly does not catch.

Bolt symbaol £ mm (in)Q}_m_ﬂﬂ )
@& 33 (1.30)

45 (1.77)

~o

SAT353B

o
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ASSEMBLY

=26

SATO10B

SAT394G

Assembly (2) (Cont’d)

a.

h.

.

install O-ring on oil strainer.
Apply petroleum jelly to O-ring.
Install oil strainer on control valve.

Securely fasten terminal harness with clips.

Install torque converter clutch solenoid valve and fluid tem-
perature sensor connectors.

13. Install cil pan.

a.

¢ e 00U

e

Attach a magnet to oil pan.

Install new oil pan gasket on transmission case.

Install oil pan and bracket on transmission case.

Always replace oil pan bolts as they are self-sealing bolts.
Before installing bolts, remove traces of sealant and oil
from mating surface and thread holes.

Tighten four bolts in a criss-cross pattern to prevent dis-
location of gasket.

Tighten drain plug.
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ASSEMBLY

Notch in torque "
converter |} ‘\’Epump

\\\\ én/hg

Q

Assembly (2) (Cont’d)

14. Install inhibitor switch.

a. Check that manual shaft is in “1” position.

b. Temporarily install inhibitor switch on manual shaft.
¢. Move manual shaft to “N”.

d. Tighten boits while inserting 4.0 mm (0.157 in} dia. pin verti-
cally into locating holes in inhibitor switch and manual shaft.

15. Install torque converter.

a. Pour ATF into torque converter.

& Approximately 2 fiters (2-1/8 US qt, 1-3/4 Imp qt} of fluid
are required for a new torque converter.

¢ When reusing old torque converter, add the same amount
of fluid as was drained.

b. Install torque converter while aligning notches and oil pump.

c. Measure distance A to check that torque converter is in proper
position.
Distance “A":
26.0 mm (1.024 in) or more
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine KA24DE
Automatic transrnission mode/ RE4RO1A
Transmission model code number 44X63 GH
Stall torque ratio 20:1
Transmission gear ratio A
1st 2.785
2nd 1.545 EM
Top 1.000
oD 0.694
Reverse 2272 L@
Nissan Matic "D (Continental
Recommended o Nissan Automate. Tranamistio B
Fhid (Canada)*
Oit capacity € (US qt, imp qt) 8.3 (8-3/4, 7-1/4) IFE

*. Refer to MA section (“Fluids and Lubricants”, "RECOMMENDED
FLUIDS AND LUBRICANTS™).

Specifications and Adjustment oL

VEHICLE SPEED WHEN SHIFTING GEARS T

Vehicle speed km/h (MPH}
Throttte position
D, —= D, D, — D, o= D, D, — Dy Dy, — D, b, - D, 1L,—-1,
Fult throttle 53 - 57 96 - 104 149 - 159 143 - 153 86 - 94 40 - 44 53-57
(33 - 35) (60 - 65) (93 - 99) (89 - 95) (53 - 58) (256 - 27) (33 - 35)
Half throtile 39 -43 74-80 12 -120 56 - 64 27 -33 i0- 14 53 -57 P@
(24 - 27) (46 - 50) (70 - 75} (35 - 40} (17 - 21} (6-9) (33 - 35)
VEHICLE SPEED WHEN PERFORMING STALL REVOLUTION A
AND RELEASING LOCK-UP Stall revoiution rpm
i Vehicle speed km/h (MPH 2,050 - 2,250 B
Throttle Overdnv.e P ( ) m
position ltzsohr!:trol SV.vt'.‘cr} Lock-up Lock-up
ift position PR A
ON OFF LINE PRESSURE 3,
ON 150 - 158 144 - 152 " ‘ =
A (93 - 98) (89 - 94) Engine speed Line pressure kPa (kg/iom?, psi)
Full
ull throttle OFF 91-09 86 - 04 pm D, 2 and 1 positions R position 8T
(O] {57 - 62) (53 - 58) 432 - 471 686 - 715
ON 112 - 120 107 - 115 Idie (4.41 - 4.80, 62.6 - (7.00 - 7.29, 99.5 -
[D.] {70 - 75} {68 - 71) 68.3) 103.7) =
Half throttle RS
OFF 91 - 99 86 - 94 1,039 - 1,118 1,480 - 1,558
[D4] (57 - 62) (53 - 58) Stall (10.80 - 11.40, 150.7 | (15.10 - 15.89, 214.6
- 162.1) - 225.9) -
Bl
[l
EL
B4
729
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

RETURN SPRINGS

Unit: mm (in)
Parts Part No. Free length Quter diameter
M  Torgue converter relief valve spring 31742-41X23 38.0 (1.496) 9.0 {0.354)
@&  Pressure regulator valve spring 31742-41X24 44.0 (1.732) 14,0 (0.551)
@  Pressure modifier valve spring 31742-41X19 31.95 (1.2579) 6.8 (0.268)
@&  Shuttle shift valve D spring 31742-41X60 17.0 (0.669) 10.5 (0.413)
®  4-2 sequence valve spring 31756-41X00 291 (1.146) 6.95 (0.2736)
®  Shift valve B spring 31762-41X0 25.0 (0.984) 7.0 (0.276)
Upperbody | @  4-2 relay valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Shift valve A spring 31762-41X01 25.0 (0.984) 7.0 (0.276)
S:;ng @  Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 (0.2786)
@  Overrun clutch reducing valve spring 31742-41X20 32.5 (1.280) 7.0 (0.276)
@  Shuttle shift valve S spring 31762-41X04 51.0 (2.008) 5.65 (0.2224)
(»  Pilot valve spring 31742-41X13 25.7 (1.012) 9.1 (0.358)
@  Torque converter clutch control valve spring 31742-41X22 18.5 (0.728} 13.0 (0.512)
O Modifier accumulator valve spring 31742-27X70 31.4 (1.236) 9.8 (0.386)
@  1st reducing vaive spring 31756-41X05 25.4 {1.000} 6.75 (0.2657)
Lower body
@  3-2 timing valve spring 31742-41X06 23.0 (0.906) 6.7 (0.264}
@  Servo charger valve spring 31742-41X06 23.0 (0.906) 6.7 (0.264}
Reverse clutch 16 pes 31505-41X02 19.69 (0.7752) 11.6 (0.457)
High clutch 16 pcs 31505-21X03 221 (0.870) 11.6 (0.457)
(Fg\?;’rar:‘dncg:ﬁg’h) 20 pes 3(1: 525:;1;&?)0 35.77 (1.4083) 9.7 (0.382)
Low & reverse brake 18 pcs 31505-41X05 22.3 (0.878) 11.6 (0.457)
Spring & 31605-41X05 45.6 (1.795) 34.3 (1.350)
Band servo Spring 31605-41X00 53.8 (2.118) 40.3 (1.587)
Spring © 31605-41X01 29.7 (1.169) 27.6 (1.087)
Accumulator &) 31605-41X02 43.0 (1.693) 18.0 (0.709}
Accumulator 31605-41X10 66.0 {2.598) 20.0 (0.787}
Accumulator
Accumulator € 31605-41X09 45.0 (1.772) 29.3 (1.154)
Accumulator @ 31605-41X08 58.4 (2.299) 17.3 (0.681)
730
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustment (Cont’d)

ACCUMUILATOR O-RING
Forward clutch
Diameter mm {in) .
Accumulator Number of drive piates 5
3
® © ® Number of driven plates 5
I} di . . 4 T7 29 (1.14 . .
Small diameter end | 29 (1.14) | 32 (1.26) | 45 (1.77) | 29 (1.14) Thickness of drive plate Gl
Large diameter end 45 (1.77) | 50 (1.97) | 80 {(1.97) | 45 (1.77} mm (in)
CLUTCHES AND BRAKES cndar L1005 1A
f
AND A Wear limit 1.4 {0.055) LA
Reverse clutch Clearance mm {in)
Number of drive plates 2 Standard 0.45 - 0.85 (0.0177 - 0.0335) |20
Number of driven plates 2 Allowable limit 1.85 (0.0728)
Thickness of drive plate Thickness Part number ﬂj@
mm {in} mm (in)
Standard 2.0 (0.079) 8.0 (0.315) | 31537-41X00
r 8.2 (0.323 31537-41X01 E
Wear limit 1.8 (0.071) Thickness of retaining plate B4 £0.331; 31537-41X02 E©
Clearance mm (in} 8.6 (0.330) 31537-41X03
4.8 (0.346) 31537-41X04
Standard 05-0.8 (0.020 - 0.031) 9.0 (0354) 31537-41X05 FE
Adlowable limit 1.2 {0.047) 9.2 (0.362) 31537-41X06
Trr:::;nk%i?s Part rumber Overrun clutch @[L.
Number of drive plates
4.8 (0.189) 31537-42X02 -
Thickness of retaining plate 50(0.197) | 31537-42XC3 Number of driven plates MT
5.2 {0.205} 31537-42X04 Thickness of drive plate
5.4 (0.213) 31537-42X05 mm (in) _
5.6 {0.220) 31537-42X06
Standard 2.0 (0.079)
High clutch Wear limit 1.8 (0.071)
Number of drive plates 4 Clearance mm (i} PD
- D
Number of driven plates Standard 1.0 - 1.4 {0.039 - 0.055)
Thickness of drive plate Allowable limit 2.0 (0.079)
mm (in) Fﬁi\
Thickness
Standard 1.6 (0.063) mm {in} Part number
Wear limit 1.4 (0.055) ‘ N 4.2 (0.165) 11537-41X80 RA
Clearance mm (in) Thickness of retaining plate 4.4 {0.173) 31537-41X81
4.6 {0.181) 31537-41X82
Standard 1.8-22(0.071 - 0.087) 4.8 {0.189) 31637-41X83
Allowable limit 3.0 (0.118) 50(0.197) | 31537-41x84 B
T::gr?jijs Part number
. .. 3.4 (0.134) 31537-41X71
Thickness of retaining piate 3.6 (0142} 31537-41X61
3.8 (0.150) 31537-41X62 ﬁg
4.0 (0157} 31537-41X63 E
4.2 (0.165) 31537-41X64
B
A
L
T
731
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

l Low & reverse brake l

TOTAL END PLAY

Total end play “T,”

Thickness of oil pump cover tear-
ing race

0.25 - .55 mm
(0.0098 - 0.0217 In)
Th'Ckn.e 55 Part number
mm {in}
0.8 (0.031) 31435-41X01
1.0 (0.039} 31435-41X02
1.2 (0.047) 31435-41X03
1.4 {0.055} 31435-41X04
1.6 (0.063) 31435-41X05
1.8 {0.071) 31435-41X06
2.0 (0.079) 31435-41X07

REVERSE CLUTCH DRUM END PLAY

Reverse clutch drum end play
v

Thickness of oil pump thrust
washer

0.55 - 0.90 mm
(0.0217 - 0.0354 in)
Thlckn_e S8 Part number

mm (in)
0.9 (0.035) 31528-21X1
1.1 (0.043) 31528-21X02
1.3 {0.051) 31528-21X03
1.5 (0.059) 31528-21X04
1.7 (0.067) 31528-21X05
1.9 (0.075) 31528-21X06

Number of drive plates 6
Number of driven plates 6
Thickness of drive plate
mm (in})
Standard 1.6 (0.063)
Wear limit 1.4 (0.055)
Clearance mm {in)
Standard 0.8-1.1(0.031 - 0.043)
Allowable limit 2.3 (0.091)
Thlckn_ess Part number
mm (in)
7.0 (0.278) 31667-41X12
7.2 (0.283) 31667-41X13
7.4 (0.291) 31667-41X14
7.6 {0.299) 31667-41X07
Thickness of retaining plate 7.8 {0.307) 31667-41X08
8.0 (0.315}) 31667-41X00
8.2 {0.323) 31667-41X01
8.4 (0.331) 31667-41X02
8.6 (0.339) 31667-41X03
8.8 (0.348) 31667-41X04
9.0 (0.354) 31667-41X05
9.2 (0.362) 31667-41X06
Brake band
Anchor end bolt tightening 4-6

torque N-m (kg-m, in-lb)

(0.4 -086, 35-52)

REMOVAL AND INSTALLATION

Number of returning revolu-
tions for anchor end bolt

25

OIL PUMP AND LOW ONE-WAY CLUTCH

Manual controf linkage

Number of returning revolutions
for lock nut

1

Lock nut tightening torque

11 - 15 Nem
(1.1 - 1.5 kg-m, 8 - 11 ft-b)

Qil pump clearance mm {in)

Cam ring — oil pump
housing

Standard

0.01 - 0.024 (0.0004 - 0.0009)

Distance between end of clutch
housing and torque converter

26.0 mm (1.024 in) or more

Rotor, vanes and control
piston — oil pump housing

Standard

0.03 - G.044 (C.0012 - 0.0017)

Seal ring clearance

Standard

mm (in}

Allowable limit

0.10 - 0.25 {0.0039 - 0.0098)
0.25 (0.0098)

732
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