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PREPARATION AND PRECAUTIONS

Special Service Tools

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

Tool number
(Kent-Moore No.} Description
Tool name
KV381054S0 ® Bemoving differential side oil seals
(J342886) ® Removing differential side bearing outer
Puller race
® Hemoving idler gear bearing outer race
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.20 in)
ST33400001 Installing differential side oit seal {(RH side)}
(J26082) Installing oil seal on oil pump housing
Drift
a: 60 mm {2.36 in) dia.
NT086 b: 47 mm {1.85 in) dia.
(J34301-C) Weasuring line pressure

Qil pressure gauge set
(1) (J34301-1)
Oil pressure gauge
(2) (J34301-2)
Hoses
(3) (J34298)
Adapter
@) (J34282-2)
Adapter
(5) (790-301-1230-A)
60° Adapter
(6) (J34301-15)
Square socket

i

AAT896
ST27180001 Removing idler gear
(J25728-B)
Puller
a: 100 mm (3.94 in)
b: 110 mm (4.33 in)
NT424 c: M8 x 1.25P
ST23540000 Removing and instaliing parking rod plate
(J25689-A) and manual ptate pins
Pin punch
a: 2.3 mm {0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
8T25710000 Aligning groove of manual shaft and hole of
(J25689-A) a transmission case
Pin punch
NT410 a: 2 mm (0.08 in) dia.
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PREPARATION AND PRECAUTIONS
Special Service Tools (Cont’d)

KV32101000 Installing manual shaft retaining pin

(J25689-A) a

Pin punch &l
NT410 a: 4 mm (0.16 in} dia.

KV31102400 ® Removing and installing clutch retum

(J34285 and springs

J34285-87) ® |nstalling low and reverse brake piston EM

Clutch spring compressor

L
a: 320 mm (12.60 in)
NT423 b: 174 mm (6.85 in) =
KV40100630 ® |nstalling reduction gear bearing inner race
{J26092) a ® |nstalling idler gear bearing inner race i
Drift -
!r%“
() a: 67.5 mm (2.657 in) dia. .
\-/ b: 44 mm (1.73 in) dia. e
NT107 c: 38.5 mm (1.516 in) dia.
5T30720000 ® Installing idler gear bearing outer race T
{J25405)
Bearing installer
a: 77 mm (3.03 in) dia.
NT415 b: 55.5 mm (2.185 in) dia.
ST35321000 b ® |nstalling output shaft bearing i

) = |
Drift
u ﬁué\

a: 49 mm (1.93 in) dia.
NTO73 b: 41 mm (1.61 in) dia. =

® Selecting oil pump cover bearing race and
oil pump thrust washer
® Selecting side gear thrust washer

(J34291)
Shim setting gauge set

NT101
KV38100300 Installing differential side bearing inner race 2
I3
(J25523) (RH side) =
Bearing installer
a: b4 mm (2.13 in) dia. 4
b: 46 mm (1.81 in} dia. e
NT085 c: 32 mm (1.26 in) dia.
ST30613000 b Installing differential side bearing inner race el
(J25742-3) a {LH side)
Bearing installer N’ o
v DA
a: 72 mm (2.83 in) dia.
NTO73 b: 48 mm (1.89 in) dia.
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

ST3306S001 Removing differential side bearing inner race
(J22888-D)
Differentia side bearing
puller set
(1) ST33051001
(J22888-D)
Fuller
(2) ST33061000 a: 38 mm (1.50 in) dia.
{J8107-2) b: 28.5 mm (1.122 in} dia.
Adapter c: 130 mm (5.12 in)
d: 135 imm (5.31 in)
NT413 e: 100 mm (3.94 in)
ST31278000 Checking differential side bearing preload
{See J25765-A)
Preload gauge
(1) GGY1630000
(J25765-A) @ 3
Torque wrench
(2) HT62940000 @—g
¢ — 77—
Socket adapter E
(8) HT62900000
(. = )
Socket adapter NT124
ST33220000 Selecting differential side bearing adjusting
(J25805-01) shim (FO4V)
Drift
a: 37 mm (1.46 in) dia.
b: 31 mm (1.22 in) dia.
NT085 c: 22 mm (0.87 in) dia.
KV38105210 ® Selecting differential side bearing adjust-
(J39883) ing shim {FO4V)
Preload adapter ® Checking differential side bearing preload
(FO4V)
NTO75
8735271000 Installing idler gear
(J26091)
Drift
a: 72 mm (2.83 in) dia.
NT115 b: 63 mm (2.48 in) dia.
(J39713) ® Sclecting differential side bearing adjust-
Preload adapter ing shim {F04A)
® Checking differential side bearing preload
(FO4A)
NTO87
S5T33230000 @ |nstalling differential side bearing
(J25805-01)
Drift
a: 51 mm (2.01 in) dia.
NTO84 b: 28.5 mm (1.122 in) dia.
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PREPABRATION AND PRECAUTIONS

Commercial Service Toois

Tool name Description A
&
Puller ® Removing idler gear bearing inner race
® Bemoving and installing band servo piston
snap ring

bt
NTO77
Futier pa Removing reduction gear bearing inner race | ..
b
a: 60 mm (2.36 in} dia.
NT411 b: 35 mm (1.38 in) dia. —
Drift Installing differential side oil seal (Left side)
)
N
g
NTG83 a: 90 mm (3.54 in) dia. T

Drift Installing needle bearing on bearing retainer '
/j

NTO83 a: 36 mm (1.42 in) dia.
Drift Removing needle bearing from bearing
retainer

NT083 a: 33.5 mm (1.319 in) dia.
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PREPARATION AND PRECAUTIONS

Service Notice

Before proceeding with disassembly, thor-
oughly clean the outside of the transaxle. It is
important to prevent the internal parts from
becoming contaminated by dirt or other for-
eign 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
transaxle.

Place disassembled parts in order for easier
and proper assembly.

All parts should be carefully cleaned with a
general purpose, neon-flammable solvent
before inspection or reassembly.

Gaskets, seals and O-rings should be
replaced any time the transaxle is disas-
sembled.

When connecting A/T contro! unit harness
connector, tighten bolt until red projection is in
line with connector.

O ﬂ Red

projection

Protector

AATI5T

It is very important to perform functional tests
whenever they are indicated.

AT-6

The valve body contains precision parts and
requires extreme care when parts are
removed and serviced. Place disassembled
valve body parts in order for easier and proper
assembly. Care will 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 recom-
mended ATF to all parts. Apply petroleum jelly
to protect O-rings and seals, or hold bearings
and washers in place during assembly. Do not
use grease.

Extreme care should be taken to avoid dam-
age to O-rings, seals and gaskets when
assembling.

Replace ATF cooler if excessive foreign mate-
rial is found in oil pan or clogging strainer.
Refer to TROUBLE DIAGNQSES Remarks,
AT-18.

After overhaul, refill the transaxle 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 cooiing
system.

Always follow the procedures under “Chang-
ing A/T Fluid” in the MA section when chang-
ing A/T fluid.



PREPARATION AND PRECAUTIONS

Precautions For Supplemental Restraint
System (SRS) “AIR BAG”

The Supplemental Restraint System “Air Bag”, used along with
a seat belt, helps to reduce the risk or severity of injury to the
driver and front passenger in a frontal collision. The Supplemen-
tal Restraint System consists of air bag modules (located in the
center of the steering wheel and in the instrument panel on the
passenger 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:

¢ 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
installation of the SRS, can lead to personal 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 control module) has an on-board diagnostic system. It will light up the malfunction indi-
cator lamp (MIL} to warn the driver of a malfunction causing emission deterioration.

CAUTION:

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

Be sure to connect and lock the connectors securely after work. A loose (unlocked) connec-
tor will cause the MIL io light up due to an open circuit. (Be sure the connector is free from
water, grease, dirt, bent terminals, etc.)

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

Be sure to connect rubber tubes properly after work. A miscennected or disconnected rubber
tube may cause the MIL to light up due to a malfunction of the EGR system or fuel injection
system, etc.

Be sure to erase the unnecessary malfunction information (repairs completed) from the A/T
conirol unit or ECM before returning the vehicle to the customer.

AT-7
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DESCRIPTION

(1) Band servo piston
@ Reverse clutch drum
@ Converter heusing
@ Oil pump

@ Brake band

(6) Reverse cluich

(7) High clutch

Cross-sectional View

Front planetary gear
@ Low one-way ciutch

Rear planetary gear

(1) Forward clutch

(19 Overrun clutch

@ Low & reverse brake

Output gear

AT-8

(9 Idler gear
Forward one-way ciutch

(1?) Pinion reduction gear
Final gear
Differential case
Input shaft

@1 Torgue converter

@2 Viscous coupling



DESCRIPTION

Hydraulic Control Circuit
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DESCRIPTION

Shift Mechanism
CONSTRUCTION

Fric
r [T1
2

e &

<::] Engine side

AAT373
@ Torque converter (8 Front internal gear 7 Overrun clutch
@ Oil pump Front planetary carrier Low one-way clutch
@ Input shaft @ Rear sun gear Low & reverse brake
@ Brake band @ Rear pinion gear @ Parking pawl
@ Reverse clutch @ Rear internal gear @ Parking gear
@ High clutch Rear planetary cartier @ Output shaft
@ Front sun gear @ Forward clutch @ ldle gear
Front pinion gear Forward one-way cfutch @ Output gear
FUNCTION OF CLUTCH AND BRAKE
Clutch and brake components Abbr. Functicn
(6) Reverse clutch RIC To transmit input power to front sun gear (7).
@ High clutch H/C To transmit input power to front planetary carrier .
@ Forward clutch FiC connect front planetary carrier with forward one-way clutch
@ Overrun clutch o/iC To connect front planetary carrier with rear internal gear @
@ Brake band B/B To lock frent sun gear @
W i i I
Forward one-way clutch FIO G hen for\fvarc.l clutch @ |§ engaged, to gtop rear rljterna gear @
from rotating in opposite direction of engine revolution.
Low one-way clutch LO.C To s.top fron.t planetary. carrier from rotating in opposite direction
against engine revolution.
Low & reverse brake L& R/B To lock front planetary carrier .

488 AT-10



DESCRIPTION

Shift Mechanism (Cont’d)
OPERATION OF CLUTCH AND BRAKE

Reverse | High | Forward [ Overrun Band servo Egg‘xs;i onz?:vvay rlt;g‘grsi

Shift pasition clutch c%t)ch ch:ct‘r:):h cll:é:h 2nd 3rd ath cluteh | elutch brake Lock-up Remarks
apply | reicase | apply

PARK

POSITION

O REVERSE

O POSITION

NEUTRAL

POSITION

1st

@) ®

D*4 znd O |"©] O ® 50O | avtomatic shif
3rd O O ,1© 2@ | ® ® O 126364
a O|® ® | ® | O @,

s et O O ® ® Automatic shift
2nd O O O ® 1¢32¢ 3

N o0 e o[C Lt e
olo|o ° L e

*1  : Operates when overdrive switch is being set in OFF position.

*2 : Oil pressure is applied to both 2nd apply side and 3rd release side of band serve pisten. However, brake band does not contract
because oil pressure area on the release side is greater than that on the apply side.

*3 1 Oil pressure is applied fo 4th apply side in condition *2 above, and brake band contracts.

*4 AT will not shift to 4th when overdrive switch is set in OFF position.

: Operates when overdrive switch is OFF.

*5
O : Operates.

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

® : Operates but does not affect power transmission.

@ . Operates when throttle opening is less than 1/16, but does not affect engine brake.

AT-11
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DESCRIPTION

Control System

{_ AT fluid temperature sensor

Revolution
sensor
. Line pressure solenoid valve Dropping resistol f
'nh_'b”or i Overdrive switch
switch Tarque converter clutch
solenocid valve
Overrun clutch solenoid valve
Closed throttle position switch Shift solenoid vaive A
Wide open throtfle position switch Shift solenocid valve B
Throttle position sensor [}
Engine speed A/T control unit

5 s
“Throttle position -

- C/D OFF indicator lamp ]
IECM (ECCS
sontrol module) Vehicle speed sensaor

AATBH1
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DESCRIPTION

A/T CONTROL UNIT FUNCTION

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

e Receive input signals sent from various switches and sensors.

e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.
e Send required output signals to the respective solenoids.

Control System (Cont’d)

INPUT/OUTPUT SIGNAL OF A/T CONTROL UNIT

Sensors and solencid valves

Function

Inhibitor switch

Detects selact lever position and sends a signal to A/T controi unit.

Throttle position sensor

Detects throttle valve position and sends a signal fo A/T control unit.

Closed throttle position switch

Detects throttie valve’s fully-closed position and sends a signal te A/T control
unit. A/T control unit uses signal only when throttle sensor malfunctions.

Wide open throttle posftion switch

Detects a throttie valve position of greater than 1/2 of full throttle and sends a
signal to A/T control unit. A/T control unit uses signal only when throttle sensor
malfunctions.

Input
Engine speed signal From ECM (ECCS control module}.
A/T fiuid temperature sensor Detects transmissicon fluid temperature and sends a signal to A/T controi unit.
Revolution sensor Detects output shaft rpm and sends a signal to A/T control unit.
Used as an auxiliary vehicle speed sensor. Sends a sighal when revolution sen-
Vehicle speed sensor ) .
sor {instailed on transaxle) malfunctions.
Overdrive switch Sends a signal, which prohibits a shift to “D,"” (O/D}, to the AT contral unit.
elects shifti oint suited to driving conditions in retation ta a signal sent from
Shift solenoid valve A/B Selects shi mg point suite driving conditi i an
A/T control unit.
. . Regulates (or decreases) line pressure suited to driving conditions in relation to
Line pressure solencid valve : . .
a signal sent from A/T control unit.
. Reguiates (or decreases) lock-up pressure suited to driving conditions in relation
Cutput | Torque cenverter clutch sclenoid valve 9 ( ) PP 9

to a signal sent from A/T controi unit.

QOverrun clutch solencid valve

Controls an engine brake effect suited to driving conditions in relation to a signal
sent from A/T controt unit.

O/ OFF indicator lamp

Shows when transaxle gear selection switch—O/D has been depressed. Shows
A/T control unit faults when A/T control components malfunction.

AT-13
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick
and Accurate Repair

A goed 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 symp-

toms or conditions of a customer complaint.
Make good use of the two sheets provided, INFORMATION FROM CUSTOMER and DIAGNOSTIC

WORKSHEET, to perform the best troubleshooting possible.

WORK FLOW
CHECK IN
¥
® LISTEN TO CUSTOMER COMPLAINTS AND - Refer to FAIL-SAFE remarks, AT-18.
FILL QUT “INFORMATION FROM CUSTOMER",
AT-15.
® CHECK FOR ANY SERVICE BULLETINS.
hd
CHECK A/T FLUID LEVEL AND CONDITION. IF < Refer to Preliminary Check, AT-26.
NG, PLACE CHECK ON THE DIAGNQOSTIC
WORKSHEET, AT-16 .
r
»| PERFORM RCAD TEST WITH SELF-DIAGNOSIS -« Follow ROAD TEST procedure, AT-26.
AND PLACE CHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.
No NG item or NG items including
NG items not self-diagnostic item
including any self-
diagnostic items
L4
® FOR SELF-DIAGNQOSIS NG ITEMS: - ® Refer to self-diagnosis, AT-47.
—INSPECT EACH COMPONENT. ® Perferm ROAD TEST for zll items.
-REPAIR/REPLACE. ® Proceed if self-diagnosis detects no malfunction.
& PERFOAM ROAD TEST AND PLACE CHECKS {Non-self-diagnostic items, especially those that
FOR NG ITEMS ON THE DIAGNQOSTIC WORK- require A/T removal, should be repaired in the
SHEET AGAIN. following steps.)
PERFORM SELF-DIAGNOSIS FOR FOLLOWING - Refer to EC section. "Emission refated Diagnostic
MIL INDICATING ITEMS AND PLACE CHECKS Information”, “ON BOARD DIAGNOSTIC SYSTEM
FOR NG ITEMS CON THE DIAGNOSTIC WORK- DESCRIPTION™).
SHEET.
® IMPROPER SHIFTING TO 18T, 2ND, 3RD CR
4TH GEAR POSITION.
® [MPROPER TORQUE CONVERTER CLUTCH
OPERATION.
® FOR ALL REMAINING MALFUNCTIONS: < Refer 10
~INSPECT EACH COMPONENT. ® Self-diagnosis, AT-47 - AT-87.
-REPAIR/REPLACE. ® Diagnostic Procedures, AT-88 - AT-102.
® PERFORM ROAD TEST AND CONFIRM ALL ® Symptom Chart, AT-115.
MALFUNCTIONS ARE ELIMINATED.
ERASE DTC FROM A/T CONTROL UNIT AND ECM |4 Refer to HOW TO ERASE DTC, AT-52.
MEMORIES.
NG h 4
PERFORM FINAL CHECK " Refer to Final Check, AT-110.
OK
¥
CHECK CUT

492 AT-14



TROUBLE DIAGNOSES
How to Perform Trouble Diagnoses for Quick
and Accurate Repair (Cont’d)

INFORMATION FROM CUSTOMER

KEY POINTS &
WHAT ..... Vehicle & A/T model
WHEN ..... Date, Frequencies

WHERE ..... Road conditions A,
HOW ... Operating conditions, Symptoms
Customer name  MR/MS Model & Year VIN El
Trans. model Engine Mileage LE
Incident Date Manuf. Date In Service Date
Frequency O Continuous O Intermittent  (  times a day}
Symptoms L1 Vehicle does not move. {7 Any position [0 Particular position) =
(=]

O No up-shift ((J1st +2nd U 2nd — 3rd [13rd - O/D)
O No down-shift (0 O/D — 3rd O 3rd - 2nd O 2nd — 1si)

=S
(all.

[ Lock-up malfunction

[} Shift point too high or toc low.
11 Shift shock or siip (N —- D [ Lock-up [ Any drive pasition) T
O Noise or vibration

[3 Ne kickdown
3 No pattern select

(] Others
( )

O/D OFF indicator iamp [ Blinks for about 8 seconds.

=

ik

s
EH

[J Confinuously lit O Not lit s

Malfunction indicator lamp O Continuously lit Tl Not it BR
(MIL) !

AT
B
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

i1 Read the Fail-Safe Remarks and listen to customer complaints. AT-18
[l CHECK A/T FLUID. AT-26
[ Leakage (Follow specified procedure)
[T Fluid condition
O Fluid level
[J Perform all ROAD TESTS and mark required procedures. AT-26
3-1 Check before engine is started. AT-27
1 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O Revolution sensor, AT-53
L1 Vehicle speed sensor, AT-55
[0 Throttle position sensor, AT-57
O Shift solenoid valve A, AT-59
[l Shift solencid valve B, AT-61
O Overrun clutch solenoid valve, AT-63
) Torque converter clutch solenoid valve, AT-65
(1 A/T fluid temperature sensor and A/T control unit power source, AT-67
[1 Engine speed signal, AT-70
[ Line pressure solenoid valve, AT-72
[] Battery, AT-51
0 Others, AT-74
3-2. Check at idle. AT-28
1 Diagnostic Procedure 1 (O/D OFF indicator [amp came on for 2 seconds.),
AT-88
L) Diagnostic Procedure 2 (Engine starts oniy in P and N position), AT-89
[7 Diagnostic Procedure 3 (In P position, vehicle does not move when pushed),
AT-89
[ Diagnostic Procedure 4 (In N position, vehicle moves), AT-90
L Diagnostic Procedure 5 (Select shock. N — R position), AT-91
1 Diagnostic Procedure 6 (Vehicle creeps backward in R position}, AT-92
[1 Diagnostic Procedure 7 {Vehicle creeps forward in D, 2 or 1 position}, AT-93
3-3. Cruise test. AT-30

Part-1

Diagnostic Procedure 8 (Vehicle starts from D,), AT-94

Diagnostic Procedure 9 .

Diagnostio Procedure 10 | (A/T shift schedule: Dy — D,/D, — Do/D; —
Diagnostic Procedure 11 D4/D; — Dy), AT-95

Diagnostic Procedure 12 (Shift schedule: Lock-up), AT-98

Diagnostic Procedure 13 (Lock-up condition more than 30 seconds), AT-99
Diagnostic Procedure 14 (Lock-up released), AT-99

Diagnostic Procedure 15 (Engine speed return to idle. Light braking D, — D),
AT-100

ooooonocno
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnhoses for Quick
and Accurate Repair (Cont’'d)

Part-2 AT-35 | ©
L1 Diagnostic Procedure 8 (Vehicle starts from D), AT-94
1 Diagnostic Procedure 9 (Kickdown: D, — D,), AT-95

0 Diagnostic Procedure 10 (Shift schedule: D, — D3), AT-96 WA
[ Diagnostic Procedure 11 {Shift schedule: D, — D, and engine brake), AT-97
Part-3 AT-36 B
OO0 Diagnostit Procedure 17 {D, — D5 when O/D OFF switch ON — OFF), AT-101 -
L1 Diagnostic Procedure 15 {Engine brake in D3}, AT-100
[0 Diagnostic Procedure 18 {D; — 2, when selector lever D — 2 position), AT-102 1
[1 Diagnostic Procedure 16 (Engine brake in 2,), AT-101 =
L] Diagnostic Procedure 19 (2, — 1,, when selector lever 2 — 1 position), AT-102
[0 Diagnostic Procedure 20 (Engine brake in 1,), AT-102 -
0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items. =
A/T control unit-diagnosis system
O Revolution sensor, AT-53 BE
0 Vehicle speed sensor, AT-55 T
O Throttle position sensor, AT-57
(7] Shift solenoid valve A, AT-59 L
1 Shift solenoid valve B, AT-81 bl
O Overrun clutch solenoid valve, AT-63
[0 Torque converter cluich solenoid vaive, AT-65 .
O A/T fluid temperature sensor and A/T control unit power source, AT-67 T
Ll Engine speed signal, AT-70
(1 Line pressure solenoid valve, AT-72
[1 Battery, AT-51
[0 Others, AT-74
[J For self-diagnosis NG items, inspect each component. Repair or replace the dam- AT-47 B4,
aged parts. -
t1 Perform all ROAD TESTS and re-mark required procedures. AT-26
U Perform SELF-DIAGNOSIS for following MIL indicating items and check out NG EC e
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-78

O DTC (P0732, 1104) Improper shifting to 2nd gear position, AT-80

BR

{1 DTC (P0733, 1105) Improper shifting to 3rd gear position, AT-82 ST
1 DTC (P0734, 1106) Improper shifting to 4th gear position or TCC, AT-84
O Perform the Diagnostic Procedures for all remaining items marked NG. Repair or AT-85 BE
replace the damaged parts. "
Refer to the Symptom Chart when you perform the procedures. (The chart also AT-115
shows some other possible symptoms and the component inspecticn orders.) Gy
[l Erase DTC from A/T control unit and ECM memories. AT-52 h
Perform FINAL CHECK, AT-110 s

[l Stall test — Mark possible damaged components/others.
0 Torque converter one-way clutch O Low & reverse brake

O Reverse clutch U1 Low one-way clutch =L
[l Forward clutch 1 Engine

L1 Overrun clutch (1 Line pressure is low .
[0 Forward one-way clutch [} Clutches and brakes except high 3

clutch and brake band are OK
[J Pressure test — Suspected parts:
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TROUBLE DIAGNOSES

Remarks

FAIL-SAFE

The A/T control unit has an electronic Fail-Safe (limp 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 “17, “2” or “D”.
The customer may complain of sluggish or poor acceleration.
When the ignition key is turned ON following Fail-Safe operation, G/D OFF indicator lamp blinks for about
8 seconds. (For diagnosis, refer to AT-47.)
Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions
(such as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the
ignition key OFF for 5 seconds, then ON.
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.
Always follow the WORK FLOW (Refer to AT-14).
The SELF-DIAGNQOSIS results will be as follows:

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

Sensor.
During the next SELF-DIAGNOSIS, performed after checking the sensors, no damage wiil be indi-

cated.

ATF COOLER SERVICE

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

KA24DE engine (with RE4F04A/RE4F04V} ... fin type cooler
Replace radiator (which includes ATF cooler} with a new one and flush cooler line using cleaning sol-
vent and compressed air.

OBD-ll SELF-DIAGNOSIS

e A/T self-diagnosis is performed by the A/T control unit in combination with the ECM. The results can
be read through the biinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL).
Refer to the table on AT-47 for the indicator used to display each self-diagnostic resuit.

e The self-diagnostic results indicated by the MIL are automatically stored in both the ECM and A/T
control unit memories.
Always perform the procedure “HOW TO ERASE DTC"” on AT-52 to complete the repair and
avoid unnecessary blinking of the MIL.

o 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 ciutch operation.

*: For details of OBD-II, refer to EC section [“ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION”).
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NOTES
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TROUBLE DIAGNOSES

Diagnostic Trouble Code (DTC) Chart

A/T RELATED ITEMS

Diagnostic Detected ilems
trouble code
i Malfunction is detected when ..
CONSTJOL;I' 4 (Screen terms for CONSULT, uneten |

GaT ECM'S| “SELF-DIAG RESULTS” mode)

PO705 1101 | inhibitor switch circuit @ A/T control unit does not receive the correct voltage signal from the
{INHIBITOR SWITCH) swilch based on the gear position.

PO710 1208 | A/T fluid temperature sensor ® A/T control unit receives an excessively low or high voltage from the
(FLUID TEMP SENSOR) Sensor.

PG/20 1102 | Revoluticn sensor @ A/T control unit does not receive the proper voltage signal frem the
{(VHCL SPEED SEN-A/T) Sensor.

PO725 1207 i Engine speed signal ® A/T control unit does not receive the proper voltage signal from the
(ENGINE SPEED S8IG) ECM.

PO731 1103 | Improper shifting to 1st gear posi- | ® A/T cannot be shifted to the 1st gear position even if elsctrical circuit
tion is good.
{A/T 18T SIGNAL)

P0732 1104 | Improper shifting to 2nd gear posi- | ® A/T canno? be shifted to the 2nd gear position even if electrical circuit
tion is good.
(A/T 2ND SIGNAL)

PO733 1105 |Improper shifting to 3rd gear posi- | ® A/T cannot be shifted to the 3rd gear position even if electrical circuit
tion is good. '
(A/T 3RD SIGNAL)

P0734 1106 | Improper shifting to 4th gear posi- | ® A/T cannot be shifted to the 4th gear position or perform lock-up even
tion or TCC it electrical circuit is good.
{A/T 4ATH SIGNAL OR TCC)

P0O740 1204  T/C clutch solenoid valve & A/T control unit detects the improper voltage drop when it tries to
{TOR CONV CLUTCH 8V) operate the solenoid valve.

PO745 1205 |Lline pressure solenoid valve & A/T control unit detects the improper voltage drop when it tries to
(LINE PRESSURE S/V) operate the solenoid valve.

PO750 1108 | Shift solencid valve A ® A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENQCID/V A) operate the soienoid valve.

PO755 1201 | Shift soilenoid valve B ® AT control unit detects the improper voltage drop when it tries to
(SHIFT SOLENOID/V B) operate the solenoid valve.

P1705 1206 | Throttle positicn sensor ® A/T control unit receives an excessively low or high voltage from the
Throttle position switch Sensor.
(THRTL POSI SEN-A/T)

P1760 1203 | Overrun clutch solenoid valve ® A/T control unit detects the improper voltage drop when it tries to
(CYERRUN CLUTCH 3/V) operate the solenoid valve.

*1:

DRIVING pattern 1-6 means as follows:

Pattern 1 should meet b and c.

Pattern 2 should meet a through c.
Pattern 3 should meet a through e.

Pattern 4 should meet a and b.

Pattern 5 should meet a through ¢.

Pattern 6 should meet a through d

*3: In Diagnostic Test Mode Il (Self-diagnostic results)
*4: 1st trip DTG No. is the same as DTC No.

498

a: Selector lever is in “D” position.

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

c: Throttle opening is over 1/8.

d: Engine speed is over 450 rpm.

e: A/T fluid temperature is 20 - 120°C (88 - 248°F).
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TROUBLE DIAGNOSES
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable a
i
“DTC 1 2 "3
Check ltems CONFIRMA- | “OVERALL | Fail MIL Reference
{Possible Cause) TION PRO- |FUNCTION [ Safe lilumination Page
CEDURE” CHECK" System
Quick Ref. Quick Ref.
#® Harness or connectors =
i)
{The switch circuit is open or shorted.) DRIVING — — 2 trip AT-74 e

i i H 1
® inhibitor switch {pattern 1)

@ Harness or connectors N
R L
{The sensor circuit is open or shorted.) (Dati::rtl?) — X 2 tip AT-67 s
® A/T fluid temperature sensor P
® Harness or connectors
o DRIVING . =
(The sensor circuit is open or shorted.) (pattern 2) — X7 2 {rip*3 AT-53 iy
® Revolution sensor P
® Hamess or connectors DARIVING

(The signal circuit is open or shorted.) (pattern 5) — X*7 2 trip™3 AT-70 EE

® Shift solenoid valve A AT-78 Gl
® Shift solenoid valve B
® Overrun clutch solenoid valve

® Line pressure solenoid valve DRIVING W
— — 2t AT-80 e
® Ezch clutch , (pattem 3) rnp
® Hydraulic control circuit
AT-82
® T/C clutch solenoid valve F&
AT-84
® Harness or conneactors .
(The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-65 e

@ T/C clutch sclenoid valve
# Harness or connecters

{The sofenoid circuit is open or shorted.) IGN: ON — X 2 Hip Al-72 BE
® Line pressure solenoid valve
® Harness or connectors .

{The solenoid circuit is open or shorted.) IGN: ON — X7 2 trip AT-59 =11
® Shift solenoid valve A
® Harness or connectors

{The solenoid circuit is open or shorted.) IGN: ON — X7 2 trip AT-61

® Shift solenoid valve B
® Harness or connectors

{The sensor circuit is open ar shorted.) DRIVING ZHy

® Throttle position senscr (pattern 4} - X 2 lrip AT-57 o

® Throttie position switch

® Harness or connectors 1
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-63 v

® Cverrun clutch solenoid valve

*1; ® This is Quick Reference of “DTC CONFIRMATION PROCEDURE". 5L

Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
*2: @ The "OVERALL FUNCTION CHECK?” is a simplified and effective way to inspect a component or circuit.
ERSC())g\e chRes, the “OVERALL FUNCTION CHECK” is used rather than a DIAGNOSTIC TROUBLE CODE CONFIRMATION
EDURE". N
When no DTC CONFIRMATION PROCEDURE is available, the “NG” result of the OVERALL FUNCTION CHECK can be con- B
sidered ic mean the same as a DTC detection.
@ During an “NG” OVERALL FUNCTION CHECK, the DTC or 1s1 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 operaiion occurs, the MIL illuminates immediately.
“8: @ The MIL illuminates after the A/T conirol unit enters the fail-safe mede in two cansecutive trips, if both the “Revolution sensor”
and the “Engine speed signal” meet the faii-safe condition at the same time.
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TROUBLE DIAGNOSES

Diagnosis by CONSULT

NOTICE

1.

3.

4.

The CONSULT electrically displays shift timing and lock-up timing (that is, operation timing of each
solenoid).

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.

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:

¢ Actual shift schedule has more or less tolerance or allowance,

e Shift schedule indicated in Service Manual refers to the point where shifts start, and

e Gear position displayed on CONSULT indicates the point where shifts are completed.

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

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

SELF-DIAGNOSTIC RESULT TEST MODE
Refer to AT-47.

500
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)
DATA MONITOR DIAGNOSTIC TEST MODE

Monitor item
ftem Display _ECU Main Description Remarks
!nput signals
signals
Vehicle speed senser 1 (A/T) VHCL/S SEAT @ Vohicle speed computed from | When racing engine in N or P
{Revolution sensor) Tkm/h} or {mphj X _ signal of revolution sensar is position with vehicle stationary,
displayad. CONSULT data may not indicate
0 kmv/h (0 MPH).
Vehicle speed sensor 2 VHCL/S SE-MTR ® Vehicle speed computed from | Vehicle speed display may not be
(Meter} [km/h] or [mph] signal of vehicle speed senscor | accurate undsr approx. 10 km/h
X — is displayed. {6 MPH). It may not indicate 0
kimv/h {0 MPRH) when vehicle is
stationary.
Throtlle position sensor THRTL POS 5EN % N @ Throttle position sensor signa
V] voltage is displayed.
AT fluid temperature sensoer FLUID TEMP SEN @ A/T fluid temperature sensor
V] x o signal voltage is displayed.
® Signal voitage lowers as fluid
temperature rises.
Battery valtage BATTERY VOLT % _ ® Source voltage of control unit is
[V] displayed.
Engine speed ENGINE SPEED ® Fngine speed, computed from | Engine speed display may not be
[rpm} " ¥ engine speed signal, is dis- accurate under approx. 800 rpm.
: played. It may not indicate G rpm even
whien engine is nel running.
Overdrive switch OVERDRIVE SW ® ON/OFF state computed from
[ON/QFF) X — signal of overdrive SW is dis-
played.
P/M position switch P/N POSI SW ® ON/OFF state computed from
[ON/CFF) X —_ signal of P/N position SW is
displayed.
R position switch K POSITION SW ® ON/OFF state computed from
[CN/OFF] X —_ signal of R position SW is dis-
played.
D paosition switch D POSITION SW ® ON/OFF state computed from
[ON/OFF] X — signal of D position 3W is dis-
played.
2 position switch 2 POSITION SW ® ON/OFF status, computed from
[ON/OFF] X — signal of 2 position SW, is dis-
played.
1 position switch 1 POSITION SW ® ON/CFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD-cruise signal ASCD-CRUISE ® Slatus of ASCD cruise signal is | ® This is displayed even when no
[ONAOFF] % _ displayed. ASCD is mounted.
QN ... Cruising state
OFF ... Normal running state
ASCD-0/D cut signal ASCD-OD CUT ® Status of ASCD-O/D release ® This is displayed even when no
[ON/OFF] % . signal is displayed. ASCD is mounied.
ON ... O/D released
OFF ... O/D not released
Closed throttle position switch CLOSED THL/SW ® ON/OFF status, computed from
[ON/OFF) X — signal of closed throttie position
SW, i1s displayed.
Wide open throttle position switch | W/Q THRL/P-5W @ ON/OFF status, computed from
[ON/OFF} X — signal of wide open throtile
position SW, is displayed.
Hold switch HOLD swW ¥ _ ® ON/OFF status, computed from
[ONAOFF] signat of hold SW, is displayed.
Gear position GEAR ® Gear position data used for
— X computation by control unit, is
displayed.
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

Remarks

® A specific value used for con-
trol is displayed if fail-safe is
activated due to efror.

® A specific value used for con-
trol is displayed if fail-safe is
activated due to error.

Control value of solenoid is dis-
played even if solenoid circuit is
disconnected.

The OFF signal is displayed if
solenoid circuit is shorted.

Monitor iterm
ftem Display ECU | ain Description
input
) signals
gignals
Selector lever position SLCT LVR POSH ® Selector lever position data,
— X used for computation by control
unit, is displayed.
Vehicle speed VEHICLE SPEED ® Vehicle speed data, used for
[km/h] or [reph] — X computalion by control unit, is
displayed.
Throttle postion THROTTLE FPOSI ® Throtlle position data, used for
/8] — X computation by control unit, is
displayed.
Line pressure duty LINE PRES DTY ® Conirol value of line pressure
[%] o % solenoid valve, computed by
control unit from each input
signai, is displayed.
Torque converer clutch solencid | TCC S/ DUTY ® Control value of torque con-
valve duty {%] . X verter clutch solenoid valve,
computed by control unit from
each inpul signal, is displayed.
Shift solenocid valve A SHIFT 5/V A @ Control vatue of shift solencid
{ON/OFF] _ x valve A, computed by control
unit fram each input signal, is
displayed.
Shift solencid valve B SHIFT S/v B ® Control value of shift solenoid
[CN/OFF] - X valve B, computed by controi
unit from each input signal. 1s
displayed.
Cverrun clutch solenoid valve OVERRUN/C S/V ® Control value of overrun clutch
ION/OFF] % solenoid valve computed by
conirol unit from each input
signal is displayed.
Self-diagnosis display lamp SELF-D DP LMP - X & Control status of O/D OFF indi-
{O/D OFF indicator lamp) {ON/CFF] cator lamp is displayed.

X Applicable
—: Not applicable
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TROUBLE DIAGNOSES
Diagnosis by CONSULT (Cont’d)

DATA ANALYSIS
Item Display form Meaning
H
- ) 3} Gil
Torque converter cluteh sole- Approxmlately 4% Lock llp OFF
noid valve duty Approximately 94% Lock-up ON .
(st
Low line-pressure ;
. o .
Uine pressure solenold valve Approximately 0% {Small throttle opening)
auty ‘ ¥ EM
Approximately 95% High line-pressure
(Large throttle cpening)
Approximately 0.5V Fully-closed throttle Lz
Throttle position sensor
Approximatsly 4V Fully-cpen throttle
Approximately 1.5V Cald [20°C (68°F)] ED
AT fluid temperature sensor { 1 :
Approximately 0.5V Hot [80°C (176°F)]
FE
Gear position 1 2 3 4
Shift salenocid valve A CN OFF OFF ON oL
Shift solenoid valve B ON ON OFF OFF
(1A

FA

o i
R,

ot
EL

DX
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SAT767B

Preliminary Check
A/T FLUID CHECK
Fluid leakage check

Clean area suspected of leaking — for example, mating
surface of converter housing and transmission case.

Start engine, apply foot brake, place seiector lever in “D”
position and wait a few minutes.

Stop engine.

Check for fresh leakage.

SAT288G
Fluid condition check
Fluid color Suspected problem
3 Dark or biack with burned odor Wear of frictional malerial
Millev pink Water contamination — Road water
P entering through filler tube or breather
Varished fluid, light to dark brown Oxidation — Over or under filfing, —
and tacky Overheating
¢ Fluid level check — Refer to MA section (CHASSIS
AND BODY MAINTENANCE).
SATB38A
ROAD TEST PROCEDURE ROAD TEST
1. Check before engine is started. Description

O

2. Check at idle.

&

3. Cruise test.

SAT78B6A

504

SAT496G

SENEN

The purpose of a road test is to analyze overall performance
and determine causes of problems.

The road test consists of the following three parts:

Check before engine is started

Check at idle

Cruise test

Before road test, familiarize yourself with all test procedures
and items o check,

Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road
test. Refer to “Self-diagnosis” and “Diagnostic Procedure”,
AT-47, 88.
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

1. Check before engine is started
ARB! el
1. Park vehicle on flat surface. No | stop ROAD TEST. Go to
2. Turn ignition switch to OFF position. "] Diagnostic Procedure 1
3. Move seiector lever to “P” position. AT-88 before proceeding. [
4. Set overdrive swiich to ON position.
5. Turn ignition switch to ON position.
(Do not start engine.) El
6. Does O/D OFF indicator lamp come on
SAT7638 for about 2 seconds?
f?.
(B] 0/D OFF Yes Le
indicator;laﬁnjp v
D "Does O/D OFF indicator lamp biink for Yes' Perform self-diagnosis and =
about 8 seconds? check NG ftems on the
[:] [:] () o DIAGNOSTIC
WORKSHEET, AT-16. B
= Refer to SELF-DIAGNO-
EWN b 7 SIS PROCEDURE, AT-47.
Turn ignition switch to OFF position.
=
v LK)

Perform self-diagnosis and note NG items:
Refer to SELF-DIAGNCSIS
PROCEDURE, AT-47.

¥ F’?
Go to 2. Check at idle, AT-28. S
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SAT7698
B
SAT770B

SATT6EB|

SAT771B

506

Preliminary Check (Cont’d)

2. Check at idle

A
" 1. Park vehicle on flat surface. No | Mark the box on the DIAG-
2. Move selector fever to “P” position. 1 NOSTIC WORKSHEET
3. Turn ignition switch to OFF position. AT-16 to perform Diagnostic
4. Turn ignition switch to START position. Pracedure 2.
5. Is engine started? Continue ROAD TEST.
l Yes
Turn ignition switch to ACC position.
5 l
1. Move selector laver to “D7, “17, “2” or Yes | Mark the box on the DIAG-
“R" positon. |7 | NOSTIC WORKSHEET
2. Turn ignition switch to START position. AT-16 to perform Diagnostic
3. |s engine started? Procedure 2.
N Continue ROAD TEST.
Q
l
1. Move selector lever to “P” position.
2. Turn ignition switch 1o OFF position.
3. Release parking brake.
@ l
1. Push vehicle forward or backward. Yesk Mark the box on the DIAG-
2. Does vehicle move when it is pushed 71 NOSTIC WORKSHEET
forward or backward? AT-16 to perform Diagnostic
3. Apply parking brake. Procedure 3,
N Continue ROAD TEST.
0
v
Yes

1. Start engine.

2. Move selector lever to “N” position.
3. Release parking brake.

4. Does vehicle move forward or back-

Mark the box on the DIAG-
NOSTIC WORKSHEET
AT-16 to perform Diagnos-
tic Procedure 4.

Continue ROAD TEST.

ward?
l Na

®

{Go to next page.)
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TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

Brake pedal
l &
l l ‘ Apply foot brake.
Y
1. Move selecior lever to “R” position. YesL Mark the box on the BIAG-
2. Is there large shock when changing NOSTIC WORKSHEET B
from “N” to “"R™ position? AT-16 to perform Diagnos-
'[ SAT797A No tic Procedure 5.
Continue ROAD TEST. [
£ 0 '
‘ 1. Release foot brake for several seconds. | NC .| Mark the box on the DIAG- G
@ -, 2. Does vehicle creep backward when foot 7| NOSTIC WCRKSHEET
brake is released? AT-16 to perform Diagnos-
tic Procedure 6. E-
ves Continue ROAD TEST.
II h 4 .IJ]__I
1. Move selector lever to “D", "2” and “1” No .| Mark the box on the DIAG-
SAT772B positions and check if vehicle creeps NOSTIC WORKSHEET
forward. AT-16 to perform Diagnos- 4T
Brake pedal 2. Does vehicle creep forward in all threa tic Procedure 7.
positions? Continue ROAD TEST.

v /A

Go to 3. Cruise test, AT-30.

o
For several seconds -
SAT799A
i
or
B
5y
SAT773B
=)
L
[T
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SMA185C

Data link
connector
for
CONSULT

AECS571

NISS5AN

CONSULT

A

dI.U
START

[ SUB MODE

SEF3821

{ly  SELECT SYSTEM

ENGINE  ~

AT '"

AIRBAG

|
|
(
|
;

-
|
J|
|
I

ATB72G

Iﬂﬂ SELECT DIAG MODE

[ SELF-DIAGJESULTS

[ DATA MONITOR

| Ecu PART NUMBER

|
|
l

|
|
|
|
-

SATE71C]

508

Preliminary Check (Cont’d)
3. Cruise test

e Check all items listed in Parts 1 through 3.

With CONSULT

e Using CONSULT, conduct a cruise test and record the

result.

e Print the result and ensure that shifts and lock-ups take

place as per Shift Schedule.

CONSULT setting procedure
1. Turn ignition switch OFF.

2. Connect CONSULT to Data link connector for CONSULT.
Data link connector for CONSULT is located in left side dash

panel.

3. Turn ignition switch ON.

4, Touch START.

5. Touch A/T.

6. Touch DATA MONITOR.

AT-30



TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

IM SELECT MONITOR TEM l 7. Touch SETTING to set recording condition.

: ECU INPUT SIGNALS : @l

[ mamn sionaLs ]
[ seLecTion From menu | b
I iy | (Bl
[serrna]l  START |
SATI02H
LG

8. Touch LONG TIME and ENTER key.
[ SET RECORDING COND |

AUTO TRIG I MANU RIG ] B

I
l
I

l
|
|
|

SAT297C

| 9. Go backto SELECT MONITOR ITEM and touch MAIN SIG-

E)

[l seLecT monToR ITEM

NALS.
[ Ecu nPuT siGNALS ﬁl:] 10. Touch START.
SELECTION FROM MENU | EA

I
|
' q
[ seTrng || START |

SATO03H

11. When performing cruise test, touch RECORD.

% MONITOR % NO FAIL
ENGINE SPEED  800rpm -
GEAR ] )
SLCT LVA POSI NP
VEHICLE SPEED Okm/h
THROTTLE POSI  0.0/8 -
LINE PRES DTY  29% IS
TCC SV DUTY %
SHIFT SV A ON
SHIFT SVB[]  ON a7
[ RECORD |
SATOTIH .
HA

B 12. After finishing cruise test part 1, touch STOP.

* RECORD 4/8 +#NO FAIL
ENGINE SPEED 768rpm EL
GEAR 1 Sh
SLCT LVR POSI N+P
VEHICLE SPEED Okm/h
THROTILE POSI 00/8 1D
LINE PRES DTY 29% i
TCC SV DUTY 4%
SHIFT S/V A CN
SHIFT 3V B [yl ON

STOP

SATO72H

AT-31 509



TROUBLE DIAGNOSES

Preliminary Check (Cont’d)
13. Touch DISPLAY.

m REAL-TIME DIAG =

% % ¥ k NO FAILURE % ¥ % X

[ STORE || (RECORDI] ]

"DISPLAY |
SAT301C
5 f6_ cean 8o 14. Touch PRINT.
SPEED LEVER
18:01  (rpm) POSI
00°03 g 1 D
00°02 Sl 1 D
00’01 704 1 D
00"00 704 1 D
00’01 704 1 o]
0002 704 1 D
0o'o3 704 1 D
| _PRINT ][ GRAPH |
SATH04H
5 oo 6eAR soT 15. Touch PRINT.
SPEED LEVER
18:01 (rpm) POSI
0003 i 1 D
0002 704 1 D
0001 704 1 B
00'00 704 1 D
0001 704 1 D
0002 704 1 D
cCro3 704 1 D m
[ s J[ PRINT ]
SATO05H

G GEAR BLoT  VER THRTL 16. Chec_k the mpmtor data printed out.
SPEED LEVER -CLE POS| 17. Continue cruise test part 2 and 3.
POSt SPEED
18:01 (rpm}) (kmv/h)  (/8)
0003 704 1 D 0 0.0
00°'02 704 1 8} 0 0.0
0001 704 1 D 0 0.0
00°G0 704 1 D 0 0.0
0001 704 1 D 0 0.0
0002 704 1 D 0 0.0
0003 704 1 D 0 0.0
00'04 704 9 D 0 0.0
00'05 704 1 D 0 0.0
SATI0EH
< .
% . Without CONSULT
ol e Throttle position can be checked by voltage across termi-
A/T control unit ferminal nals and @ of A/T control unit.
|C_cruniT [ connécTar )]
34
W/R
AATB30]

510 AT-32



TROUBLE DIAGNOSES

OVER DRIVE
10N =GFF

@
o,

Acceleratar
padal

L on
SAT7748
r/
o
S/
SAT775B
=

Preliminary Check (Cont’d)
Cruise test — Part 1

1. Drive vehicle for approx. 10 minutes
until engine cil and ATF reach operating
temperature,

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

AQB] v

1. Park vehicie on flat surface.

2. Set overdrive switch to ON position.
3. Move selector lever to “P” position.
4. Start engine.

Y

Move selector lever to “D” position.

m v

Accelerate vehicle by slowly and con-
stantly depressing accelerater pedal half-
way.

h 4

SAT495G

Q»Q

Accelerator
pedal

/.\\

é

@»Q

Accelerator

pedal

Halfway

SAT4C1H

Does vehicle start irom “D,"? No _| Mark the box on the DIAG-
/’[—E\ Read gear positicon. "1 NOSTIC WORKSHEET
= AT-16 to perform Diagnos-
tic Procedure 8.
Yes ) [5
Continue ROAD TEST. co
h 4
E)oes AT shift from “D,” to “D." at the No .| Mark the box an the DIAG-
specified speed? | NOSTIC WORKSHEET
T @\‘ Read gear position, AT-16 to perform Diagnos- _
b throttle opening and tic Procedure 9. BE:
vehicle speed. Continue ROAD TEST.
Specified speed when shifting from .
“D," to “D,": sl
Refer to Shift schedule, AT-37.
Yes R
v
Does A/T shift from “D," to “D;" at the No | Mark the box on the DIAG- o
specified speed? "1 NOSTIC WORKSHEET =1
/ \ Read gear position, AT-16 to perform Diagnos-
throttle position and tic Pracedurs 10. )
vehicle speed. Continue ROAD TEST, (e
Specified speed when shifting from
“Dy" to “Dy™: )
Refer to Shift schedule, AT-37. EL

‘L Yes

®

{Go 10 next page.)

AT-33

J ToRg
(RS
dadn

511



TROUBLE DIAGNQOSES

O» 0

Preliminary Check {(Cont’d)

®

l

512

2. Does engine speed return to idle
smoothly when A/T is shifted from “D,”
tO EEDSH??

4 = Read gear position and

= engine speed.

Yes

h 4

1. Stop vehicle.
2. Go to Cruise test — Part 2, AT-35.

Accelerator Accelerator
pedal Does AT shift from “D;" to “D,” at the No .| Mark the box on the DIAG-
7 W\ specified spead? 7| NOSTIC WORKSHEET
/ . ‘/'@\ Read gear position, AT-16 1o perform Diagnos-
7 \_) throttie position and tic Procedure 11.
vehicle speed. Continue ROAD TEST.
L Specified speed when shifting from
Halfway Halfway Dy to "Dy
SAT402H Refer to Shift schedule, AT-37.
n Yes
Y
’@ @ » @ Does A/T perform lock-up at the specified No .| Mark the box on the DIAG-
speed? "1 NOSTIC WORKSHEET
Accelerator  Brake | Accelerator  Brake ( @\ Read vehicle speed, throt- AT-16 to perform Diagnos-
Jpeddl pedal ,DEdal pedal d tle position when torque con- tic Procedure 12.
7 LL ” : l ” verter clutch solenoid valve Continue ROAD TEST.
x ’ duty becomes 94%.
R 7 Specified speed when lock-up
Relsased  -iantly Released DIy oCCurs:
applied applied .
SAT403H Refer to Shift schedule, AT-37.
Yes
¥
Does A/T hold lack-up condition for more No | Mark the box on the DIAG-
than 30 seconds? "1 NOSTIC WORKSHEET
Yos AT-16 to perform Diagnos-
tic Procedure 13,
Continue ROAD TEST.
n A4
1. Release accelerator pedal and lightly No .| Mark the box on the DIAG-
apply foot brake. "] NOSTIC WORKSHEET
2. Is lock-up released when accelerator AT-16 to perform Diagnos-
pedal is released and foot brake is tic Procedure 14,
applied? Continue ROAD TEST.
@ Read torque converter clutch
- solenoid valve duty 94% —
40./0.
Yes
¥
1. Decelerate vehicle by applying foot No .| Mark the box on the DIAG-
brake lightly. NOSTIC WORKSHEET

AT-16 to perform Diagnos-
tic Procedure 15.
Continue ROAD TEST.

AT-34




TROUBLE DIAGNOSES

Half-way &

SAT495G

Preliminary Check (Cont’d)

Cruise test — Part 2

1. Confirm overdrive switch is in ON posi-
tion.

2. Confirm selector lever is in “D” positian.

B]

80 km/h

(50 MPH)
Accelerator Accefarator
pedat pedal
i y

.\
7 ”
7 7
Halfway Released

@ »Q » 0@

Accelerator

7
Fully depressed

SAT404H

"o»0@

Accelerator

pedal

7 \ Z
3

é

7
Fully depressed

"o Q@

Accelerator

pedal
7
Released
SAT405H

1. Release accelerator pedal after shifting
from “D,”" to “D,".

2. Does A/T shift fram “D;" to “D,"” and
does vehicle decelerate by engine
brake?

1 @ Read gear position,
= throttie position and

vehicle speed.

Y

Yes

A 4

1. Stop vehicle.
2. Go to Cruise test — Part 3, AT-36.

AT-35

hd
1. Accelerate vehicle by half throttle again. No .| Mark the box on the DIAG-
2. Does vehicte start from “D,”? | NOSTIC WORKSHEET
Read gear position. AT-16 to perform Diagnos-
tic Procedure 16.
Continue RCAD TEST.
Yes
E ¥
1. Accelerate vehicle to 80 km/h (50 No .| Mark the box on the DIAG-
MPH). "| NOSTIC WORKSHEET
2. Belease accelerator pedai and then AT-16 to perfarm Diagnos-
quickly depress it fully. tic Procedure 9.
3. Does A/T shift from “D,” to “D," as Continue ROAD TEST.
soon as accelerator pedal is depressed
fully?
Read gear position and
throttle position.
Yes
v
Does A/T shift from “D,” to “D3” at the No .| Mark the box on the DIAG-
specified speed? "l NOSTIC WORKSHEET
f@\ Read gear position, AT-16 to perform Diagnos-
“E/  throttle position and tic Procedure 10.
vehicle spead. Continue ROAD TEST.
Specified speed when shifting frem
“D,” to “Dy™:
Refer to Shift schedule, AT-37.
Yes
D] h 4
No

Mark the box on the DIAG-
NOSTIC WORKSHEET
AT-16 to perform Diagnos-
tic Procedure 11. Continue
ROAD TEST.

GE

i
(R

513



TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Cruise test — Part 3

Engine brake
SAT778B

b4

1. Stop vehicle.
2. Perform self-diagnosis. Refer o SELF-
DIAGNOSTIC PROCEDURE, AT-47.

514

AT-36

1. Confirm overdrive switch is in ON posi-
tion.
2. Confirm seiector laver is in “D™ position.
!
Accelerate vehicle using half-throttle to
‘D,
Release accelerator pedal.
SATB12A l
B Accelerator pedal
Set overdrive switch to QFF position while
driving in “D,”.
D .
Does A/T shift from “D,” to D37 No »| Mark the box on the DIAG-
7 I.;j\‘ Read gear position and NOSTIC WORKSHEET
B vehicle speed. AT-16 to perform Diagnastic
Procedure 17.
lYes Continue ROAD TEST.
Does vehicle decelerate by engine brake? No o Mark the box on the DIAG-
SATE13A "| NOSTIC WORKSHEET
Yes AT-16 to perform Ciagnostic
: Procedure 15.
D) Continue ROAD TEST.
Move selector laver from “D” to “2” posi-
tion whiie driving in “D5".
T
Gy ) 4 '
D: {O/D OFF) Does A/T shift from “D," to “2,"? No .| Mark ihe box cn the DIAG-
iti "| NOSTIC WORKSHEET
@ Read gear position. AT-16 to perform Diagnostic
|| @ gine bra Procedure 18.
‘ l Yes Continue ROAD TEST.
AATE53 N
Dces vehicle decelerate by engine brake? © .| Mark the box on the DIAG-
T NOSTIC WORKSHEET
Yes AT-16 to perform Diagnostic
Procedure 15.
- o Coniinue ROAD TEST.
"-’ D (Q/D OFF) a
S ' 1. Mave selector lever from “2" to “1” posi- No 41 Mark the box on the DIAG-
tion while driving in “2,". NOSTIC WORKSHEET
2. Does A/T shift from “2," to 14" posi- AT-14 1o perform Diagnostic
\ @ tion? Procedure 19.
: @ N Read gear position. Continue RCAD TEST.
Engine brake =
} Yes
AATSH| | Does vehicle decelerate by engine brake? NO ["Mark the box on the DIAG-
0 N v "1 NOSTIC WORKSHEET
JIK es AT-16 to perform Diagnostic
] @ Procedure 20.
Continue ROAD TEST.




TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

SHIFT SCHEDULE
Vehicle speed when shifting gears

@l
Throttie ) Vehicle speed km/h {(MPH) N
- Shift pattern
position D, - D, D. > D, D, - D, D, D, D, >0, D, - D, 1. — 1,
Full throttle Comort 62 - 70 114 - 122 179 - 187 175 - 163 105 - 113 41- 49 62 - 70
(39 - 43) (71 - 76) (11-116) | (109 - 114 (65 - 70) (25 - 30) (36 - 43)
. 42 - 50 78 - 86 124 - 132 75 - 83 41-49 5-13 62 - 70
Half throtile Comfort 26 - 31) (48 - 53) (77 - 82) (47 - 52) (25 - 30} @ -8) (39 - 43) Bl

Vehicle speed when performing lock-up

1
Yehicle speed km/h (MPH}
Throttle position Shift pattern G/D switch Gear position
Lock-up ON Lock-up OFF

S

ON 4 105 - 113 (65 - 70) 53-61(33-38) G

2/8 Comfort

OFF D, 86 - 94 (53 - 58) 83~ 91 (52 - 57}
B
Gl
BT

o Tl
L )l



TROUBLE DIAGNOSES

A/T Electrical Parts Location

’7‘0/? OFF ' E]
et by —
[

g /
W ’ E\.I tJF
. _Right front door

[

Throttle position sensor

and throttle position switch
W NIF

{Air duct removed for clarity)

Tenminal cord i kk\\ﬂ \ T

Revolution sensor
assembly

hamess connector
harness connector —

0 sensar

Inhibitor switch
harness connector




TROUBLE DIAGNOSES

Schematic

— o) 0] [ = f— o i @@ (= - i o
@ o i o @ = i 7 & ) ac f S8
o
(48]
[2e]
[
<
- — - = = = A
= L EFE 1]
NOIiYNISW0D
:
= 85
_|| =) 61 |Hm/.\u HOSN3S
[0] —H s ¥3lawogazds . | Q3ads
NO 0 31419373 © I7IH3A
W W W CHILIMS z
FELETTIET-T) JATHOHIAD)
s AATVA IATVA 8 aATvA ¥ AAIYA AATYA 31439
QIONITIOS GIONIT0S aIoNIT0s ulON3TI0S aIoN3T08
JWNSSIUd HALND 14IHS LATHS HILATD
NI NMHYIAD HILEIANOD
anoyol \&V
N\
alv
HOLYITONI
440 0/0
HOLSIS3Y
ONIddONa
= dure |
9z $ §£¢ £ S YT Y2 z 1 ) ¢ 9 5 g7 ST 6% ¢ @ so3e31pU)
™ 3513 oL
og z1
v " @
(ainpow Y€ ot E . 034 el LINN
joI1u0n — SY T0H ENGD
s wma ©f 1€ LIND 04ANDD L/Y e o1 aosy
£v
68
s 0s £z 52 S8 £ $2 62 0% &2 1 12 6 % OZ 6T 91 £1 91
Qa5Y UAIN e
o duse
H ! dn-32eq o}
| J i
{ i i
YOSNIS ! i
NV IAUIL | il (@) 3
INYI009 i g
aNIINd o T-- Y /czmmo 2 2
Q350710 1M ) 5
HOSNIS r w HOSNIS _ wo ]
NOI1ISOd HOSN3S YA LYY IdWIL 2
LAl
I1L10NHL NOILNTI0ATY LINSNOD H¥Od HOLIMS Sl
cImd L7y ¥0123NNOD NOTLISOd SR
MNIT YLvd 311LOUHL et
G EE]
HOLIMS
HOLIATHNI
asn4 E asnd Isnd
19Y1S 49 NO

Ad3llva

HILIMS NOILINDI

517

AT-39



TROUBLE DIAGNOSES

Wiring Diagram -AT-

AT-A/T-01

IGNITION SWITCH
BATTERY ON or START
104 10A  JRefer to "EL-POWER".
1 T
—
o=@ G/R @Next page
R GIR GR
23]l =1 [
MEMORY VIGN VIGN égNTROL
BU UNIT
CONSULT  CONSULT  CONSULT
DATA DATA DATA
GND  GND IN(RX) CLK OUT(TX)
ﬂ::ilJ L|4Ta|__| L@J LI%lJ L@J ﬁsnro AT-ATT-03
B ﬁ /B § Y YR § BR
L. I 1 l ' g9 | I 2 I | 7 I
DATA LINK
l CONNECTOR
B EONSULT
:

e — ) Io—
-

i

o
-

F17 F3i M76 M77
01234567@ 112fs] & T4I5]6]tmsa
s19froftthef13hal gy  Jzlsleliclini2hafiafislis] ~w
]
112]3) 4] Felidlishiz[ia]iafis @ 232415 |2627)pe 29 a0 31 32333435|Im
sje]7]8] (1s[1718hs]zc]21 2 363 Jas[3s]4oj41]z}4a]aa] 45464748 =T H.S.

518
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

AT-AT-02 @
o .
- ]
page. ’"QQIIGJH —Gmem B
Er
G/R
‘/f:")
=1 B
THROTTLE
POSITION
SWITCH Be
WIDE CLOSED) (F9) o
OPEN G
e \._/.
OTHER OTHER e
=
L) L]
LG Y
Gl
\ [T
LG Y
(F21)
[ 8 Jp--mmneen
TSR 2
LG Y
| )
LG Y B
=] [l
WIDE OPEN CLOSED
CONTROL -
sw s UNIT B
g
[=le]
=X
L0
2[5 TH@E @ e
7189 pofi1fi2]13[14]15{18] "o GY
EL

=|

e M |
r_z HAINNRNREDE @ /R 72 29 B il T B SR N R EE R B
5 H.S.

! 7181 [16]17]18119]20]21 122 36[37|38[39]40§41] 42043 [44 47148

e A e e A i Bl hnl I L

I

&
&

a

AATB33-B

AT-41 519



TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

IGNITION SWITCH AT_ A/T' _03

ON or START

10A  |Referto“EL-POWER".

INHIBITOR
SWITCH
(5] GIW1
e
____________ r.-'l:i] Ezi3
GIW GE
JOINT
CONNECTOR-5
I24]]
GB LG LGB G/OR GIW
7L - Iok {icsl [‘.—| r"‘|
J7 {F-4[J11 Ce|k-¥G7]k------nreun-
@
To EL-
2'6"‘”_ BACKAL
G/B LG LGB GIOR GW
o] _[Fe]) IG7 [l [
N D eND 18T R ] AT
POS POS POS POS pOs | CONTROL
SW SwW Sw  SW sw | UNIT

Refer to last page (Foldout page).
D,
fucn E71
dlew ke dphe
81514/ Gy sjel7ls/ Gy GY
_| I .
1]2]a]4] [ajiof1i]r2[izpalis @ FR] 721 7 P B ) ) R 32|333435|| iy
5[617]8] [16]17]18]10]20fp1 o0 sefar 38| 3sfao 4t jazfas4a] acf4plazhas]] = HS.

AATB833-C
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TROUBLE DIAGNOSES

Wiring Diagram —-AT- (Cont’d)

Preceding —~ AT- -04
page @BH \SA‘EEIIECI)DLE .
SENSOR
E209
Asc
> 1 ONTROL
L.Li-_“ I_I—.—J__I UNIT
B/Y R oD M20
—--[8] chuise  canceL| {Fe5ee,,
|_._|' L.-' LAMP _ SIGNAL
R/Y R | EE]| 2]
L, il
— OR/B B/Y
BR R/Y R
21 Tis]) =7
| 1 COMBINATION  OR/B
METER ] - .
o]
- quEEET%R !lOR/Bl _EL—ASCD
on oRE
INDICATOR
LAMP
I31] [ [ES]
B/Y Y/G B
—
L N
Next
@ = /G WG @page
AT
DEVICE
{OVERDRIVE
SWITCH) }
M108
2] {&5) : With ASCD
B
u -l
|
’IB e | — oRB By
B
! B/R Bry YIG OR/B B/Y
; ] =] 7] 71 o]
r" ! ﬂ O/D oD VSP2 ASCD ASCD AT
3 OFF  OFF CRUISE  4TH CONTROL
B B B SwW LAMP SW cuT UNIT
4 4 & S
M
—
A EMNEE 2
14[8]4[5 7 |11
_______________ B el
I i
NABBRERE ] 2 05 PN I G2 Py YT 2 P EEED P O L Y ) AT 1T © [E16]7
HIEBE MBBE @5) ]-1920210222324-‘%2 |-25262?02829-]? ’_35368703839 : 819 [io[ilizpahi<f1s]1s
e . P 1
[ t:\ =
1231250 &) oy [7](eod AARGED
slel7§8) w HHAOAHBHET Gy slel7l8/ @y
I l
G2 T4 Tofroltilizisfa]ts E}] 23[e4los] 2627 [es]20fa0]3ifae] o] a4 as )
BB HBINEDDDAZ 51 ) ) s 2 Y P e H.S.
AATB33-D

o
0L
ﬁﬁ

F‘ i
L

BR

IR
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TROUBLE DIAGNOSES

Wiring Diagram —-AT- (Cont’d)

AT-A/T-05

ENGINE THROTTLE

COOLANT PQSITION
r@—l TEMPERATURE m SENSOR
..F‘IO
Ll L& Lo I

R7Y

L/OR B w B
|EI """ IEE]I.EB r_ ’1
Preceding L~ L/OR B : :
page @WG ] I | —_
& 9 B@Next page
+ |
YiG L/OR B R/Y W
'é%vés VSP  W/TEMP GND-A AVCC  TVO1
CONTROL
MODULE)
TACHO DT1 DT2 DT3 ATCK TVO GND GGNDC
241 2e ] 30 fi N E N ER
(Eag;e;;t?on') | [ |24 i2e]) (Lo L) sl |I__I| L2}
BRAR LR BRW G/OR  WIR i
L/B - Bnm un BR}W GJ*OR W
(F23) (21
[ 8 | 11
L @ L.JL.JL.J- L @
/R BAMW G/IOR  W/R

To EL-METER «fm /& mm

——-—

—-
g
——
g

5 e @) wae &

R/Y

R/Y

RIY
e

BR/R /R BRW OR W/R
|]24[| [roq T TT23) |[ 51 (34l
ENG DT1 DTz DTa OBD2 TH/SEN SENS égNTROL F17) (F31
REV (iN) POWER UNIT
[ ] A
y2lelif O J5]6[71Guag [if2]s islelsy  [l2t o Ialalsiwey (D E®D ClDED
8|9 licfifiz[1ali415]16] " 7{8] s f1ol11]12[13[14 45118} sl7]s]9fiofitfel “y GY BR
| |
1]2[314] [s[ioftifiz[ta[i4is Baaps]zefei]os IS
51617]3] |16]17]5e]talz0f1 ez |37 k38| 39]20]41 2131 4NeFTg
617 Gy
S|
101102]:03| [104]+05 4 ] 56 )
107]108]09] [s10]t11 O -'
113{114]115] [116[117 = .

AATE33-E
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

4l
AT-A/T-06
[
REVOLUTION
SENSOR
El
b
i &
®
i Fo
1
! cl
®
U
AT

m.@.m
-
B8
2ohz
BE

N"""TTTT T
b I
11 11
© rewiel——
" m—
-
|
]

-
F |

|
W PU
I|25|I I|33|I
VSP-1 SENS FLUID AT o
GND TEMP CoNTROL 8T
(X
r<1 T
[ o
1HE 4[5 ]6 ]| (M59) 1]2] o T2]]5] (en) 2 TTels [INGD)
718lefwofifizlafia]1s]is] w s|7]8]oioftifie] ~w GY 3]s/ &R
el
1]2]af4] [ o]10j11h2]13]14 15 @ 23124155 262723|g930 31|32 33|34 )35 5] (A
s| 8|7 18] [1e[i7]18his|20j21[e2 36}37 [38] aaf4afa1 [42]43]4a] 45l 6] 47f2Bl) | L5KY
AAT833-F
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TROUBLE DIAGNOSES

Wiring Diagram -AT- (Cont’d)

AT-AT-07
AT
CONTROL
cu PL PL i
DUTY OVR/C SHIFT SHIFT DUTY DUTY
SOL SOL SOL A SOLB SOL(DR) S0L
[Le ) (La) (Ledj L) IL2]} [ty
GY/R PiL LW Ly PB OR/L
P/B
S
PR
I
GY/R PiL Ly T |DROPPING
,—'-I _____________ |—'—| |—'—| = |RESISTOR
13] F21 F22
YR PIL LY

O

22

r.|:<En|:|.g
B

TORQUE

SHIFT

OVERRUN SHIFT LINE
CONVERTER CLUTCH SOLENOID SOLENOID PRESSURE
CLUTCH SOLENOID VALVE A VALVE B SOLENOID
SOLENOID VALVE VALVE
— lvaLVE
J.__ @ mm——mas ) : =
Refer to fast page (Foldout page).
7).
23] O T4[5]6 1J2T o 31205 fm‘\
M5g) (M&0) @.@ i[s[s [™N(Fs)
71819 J1ofifi2hafi4l15]6] é[7]aTa iz ? av BE AT
=15 &
1]2]3}4] [slig]11f2]13fiakis |§| 2324 |25 |26 (27 [os]20{3031 [ 32] 33] 34 35J|
s{e]7(8] [1sf1718]19]20l21]e0 363738@40412&&&&4748“ L HS.

AATB33-G
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TROUBLE DIAGNOSES

Self-diagnosis

([T  SELECT SYSTEM
ENGINE -
AT
AIRBAG

CONSULT)

l
l
|
-
%

|
|
|
|
|
|
|

SAT872G

FAILURE DETECTED
THROTTLE POSI SEN

M sELF-DIAG RESULTS B[]

ing operation.

displayed at real time.

| ERASE || PRINT

]

SAT708G

After performing this procedure, place check marks for results
on the “DIAGNOSTIC WORKSHEET”, AT-16. Reference pages
are provided following the items.

SELF-DIAGNOSTIC PROCEDURE (With
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-103. If result is NG, refer to
EL section (“POWER SUPPLY ROUTING™).

2. Touch SELF-DIAG RESULTS.
Display shows malfunction experienced since the last eras-

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

Indicator for Diagnostic Results

PR
Detected items -E: @(
(Screen terms for CONSULT, Malfunction is detected when ... _ Q/D OFF . Maifunction*
“SELF-DIAG RESULTS” mode) indicator lamp indicator lamp*2
(Availahle when (Available when
AT on CONSULT is | ENGINE on CON-
touched.) SULT is touched.)
Inhibitor switch circuit ® A/T control unit does not receive the correct voltage sig- o X
(INHIBITOR SWITCH) nal (based on the gear pesition) from the switch.
Revolution sensor & AT 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 voltage sig- ¥ _
{VHCL SPEED SEN-MTR) nal from the sensor.
Improper shifting to 1st gear position ® A/T cannot be shifted to the 1st gear position even when o 31
(AT 18T SKGNAL) electrical circuit is goocd.
Improper shifting to 2nd gear position ® AT cannot be shifted to the 2nd gear position even when _ X1
(AT 2ND SIGNAL) electrical circuit is good.
Improper shifting to 3rd gear position ® AT cannot be shifted to the 3rd gear positicn even when _ X1
{A/T 3RD SIGNAL) electrical circuit is good.
Improper shifting to 4th gear position or | ® A/T cannot be shifted to the 4th gear position or cannot
TCC perform iock-up, even when elactrical circuit is good. — X1
(AT 4TH SIG OR TCC)
Shift solencid valve A ® A/T cantral unit detects the improper voltage drop when it X X
(SHEFT SOLENOID/Y A) tries to operate the sofenoid valve.
Shift solenoid valve B ® A/T control unit detects the improper voltage drop when it X X
{SHIFT SOLENQID/V B) tries to operate the solenoid valve.
Overrun clutch solenaid valve ® A/T control unit detects the improper voltage drop when it X X
(OVERRUN CLUTCH &/v) tries to operate the solenoid valve.
T/C clutch solenoid valve ® A/T control unit detects the improper voltage drop when it X X
(TOR CONV CLUTCH 8V) tries to operate the solenoid valve.
Line pressure solenoid valve ® A/T control unit detecis the improper voltage drop when it X X%
(LINE PRESSURE 5/V) tries to operate the solenoid valve,
Throttle position sensor ® A/T control unit receives an excessively low or high volt-
Throitle position switch age from the sensor. X X
(THRTL POSI SEN-A/T)

AT-47

&

T

B
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’'d)

Detacted items

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

indicator for Diagnostic Results

Malfunction is detected when ...

NN
LHE
0/D OFF
indicator lamp
(Available when
AT on CONSULT is

CHECK
S

Malfunction
indicator lamp*2
(Available when

ENGINE on CON-

FURTHER TESTING MAY BE
REQUIRED*)

touched.) SULT is touched.)

Engine speed signal ® A/T control unit does not receive the proper voltage sig- X %
{(ENGINE SPEED 3IG) nal from the ECM.
A/T fluid temperature sensor ® A/T control unit receives an excessively low or high voit- X X
(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 failure has been detected.
{NC SELF DIAGNOSTIC FAILURE IND!-
CATED X X

X : Applicable
- : Not applicable

*1 . These malfunctions cannot be displayed by MIL @ if another malfunction is assigned to the G/D OFF indicator lamp

SN

TeE
OFF |- |
AR

2 : Refer to EC section {“Malfunction [ndicator Lamp (MiL)", “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

CODES/FREEZE 1

P1705 THROTTILE POS

MALFUNCTION

*FREEZE DATA

@ SELF-DIAGNOSTIC PROCEDURE (With GST)

Refer to EC section [“Generic Scan Tool (GST)”, “ON BOARD
1 DIAGNOSTIC SYSTEM DESCRIPTION"].

[ENTER]

AATS19

OVER DRIVE
10N WOFF

L on

(% SELF-DIAGNOSTIC PROCEDURE (No Tools)

DIAGNOSIS START

O/D OFF
indicator lamp

el

o

7856

BE @ l
;

. Start engine and warm it up to normal
engine operating temperature.

No

Stop procedure. Parform

526

AT-48

2. Turn ignition switch to OFF position. Diagnostic Procedure 1
Wait for at least 5 seconds. AT-88 before proceeding.
3. Turn ignition switch to ACC position,
saT7748| | 4. Set overdrive switch in ON position.
5. Move selector lever to “P” position.
' 6. Turn ignition switch to ON position.
/é {Do not stari engine.)
7. Does O/D OFF indicater lamp come on
LTI for about 2 seconds?
—— TV
[TT ®



TROUBLE DIAGNOSES
Self-diagnosis (Cont'd)

® ®

D | @
1. Turn ignition switch to OFF position.
O o 4 2. Turn ignition switch to ON pesition. (Do B2

not start engine.)
. Mave selector lever to “D” position.
. Turn ignition switch to QFF position. =
. Set overdrive switch to OFF position. SH
. Turn ignition switch to ON position (Do

not start engine.) 18
® Wait for more than 2 seconds after igni-
tion switch ON.

22 BN G R N N

SATE53E

!

1. Move selector lever to “2" position.
2. Set overdrive switch in ON position,

B
» 1@ n &

Y

QVER DRIVE
10N 4OFF

Move selector lever to “1” position.

SATT808] | et overdrive switch in OFF position.

Depress accelerator pedal fully and

Y

release it.
G :
_ [E2)
Y
‘ @ Check O/D OFF indicator famp. o
Refar to JUDGEMENT OF SELF-DIAG- A
NOSIS CODE on next page.
SAT781B ¢
B
" 5
DIAGNOSIS END
Accelerator pedal e
pedal '@Q_JT
ES
Depress Release B”-
SATO81F i
FIE,
0/D OFF

indicator lamp
Bl
)L TT-

AT-49 527
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s (Cont’d)

Self-diagnosi

JUDGEMENT OF SELF-DIAGNOSIS CODE INDICATED BY

OD OFF INDICATOR LAMP

All judgement flickers are same. 4th jud
3 \\0|f£.; P - - Vs ;
— ——— — o |—
= (R
“FE NN AR
i ; Self-diaghosis
gtear; iaghosis start
| Start signal 10-judgement flickers _ - - Light Hm M Light
’ I ‘ -- - Shade
o o L o v S a3 |
tote ts. o ___ 2 AATES [ SAT443F
Shift salenoid valve A circuit is short-circuited or disconnected.
m Go to SHIFT SOLENQID VALVE A CIRCUIT CHECK,

All circuits that can be confirmed by seli-diaghosis are CK.

AT-59.
5th judgement flicker is longer than others.

gement flicker is longer than others.

1st judgement flicker is longer than others.

SAT437F
Revolution sensor circuit is short-circuited or disconnected. Shi

m Go to REVOLUTION SENSOR CIRCUIT CHECK, AT-53. »

. II."///’
T8 F
Paanue

2nd judgement flicker is longer than others.

SN s
J ob 1=
—~L_QFF ]
P BN
b -~ Light
- -Shade

SATA39F

Vehicle speed sensor circuit is short-circuited or disconnected.
w Go to VEHICLE SPEED SENSOR CIRCUIT CHECK, AT-55.

Qverrun clutch sclenoid valve circuit is short-circuited or discon-

nected.
= Go to OVERRUN CLUTCH SOLENOID VALVE CIRCUIT

- _ — - Light
- -Shade
SAT445F
ft solenoid vaftve B circuit is short-circuited or disconnected.
Go to SHIFT SOLENOID VALVE B CIRCUIT CHECK,
AT-61.
6th judgement flicker is longer than others.

N ss

NS

// 71N O

SAT447F

NN /4
TR
TN
- - -~ Light
. ““ ’l \_J --Shade

SAT441F

Threttle position sensor circuit is shart-circuited or disconnected.
® Go to THROTTLE POSITION SENSOR CIRCUIT CHECK,

AT-57.

CHECK, AT-63.
3rd judgement flicker is Jonger than others. 7th judgement flicker is longer than others.
. [ £

SAT449F

Torque converter clutch solencid valve circuit is short-circuited or
disconnected.

o Go to TORQUE CONVERTER CLUTCH SOI.LENOID VALVE

CIRCIHT CHECK, AT-65.

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

528
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Self-diagnosis (Cont’d)

8th judgement flicker is longer than others.

B N A
om 1<

Self-diagnosis
start

ULM ] ) Light
} - MHM 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 SENSOR AND A/T CON-
TROL UNIT POWER SOURCE CIRCUIT CHECKS, AT-67.

Flickers as shown below.

SAT457F

Battery power is low.

Battery has been disconnected for a long time.

Battery is connected conversely.

(This is not a problem when reconnecting A/T control unit con-
nectors.)

ath judgement flicker is longer than others.

- VL4

-
Tee ¥
~L_OFF_]=

|
SAT453F

Engine speed signal circuit is short-circuited or disconnected.
= Go to ENGINE SPEED SIGNAL CIRCUIT CHECK, AT-70.

Does not come on.
0/D
OFF

Self-diagnosis
start

4 — —— Shade

SAT458

Inhibitor switch, overdrive switch ar throttle position switch circuit

is disconnected or A/T contro! unit is damaged.

® Go to INHIBITOR, OVERDRIVE AND THROTTLE POSI-
TION SWITCH CIRCUIT CHECKS, AT-74.

10th judgement flicker is longer than others.

SAT455F
Line pressure solenoid vatve circuit is short-circuited or discon-
nected.
®» Go to LINE PRESSURE SOLENOID VALVE CIRCUIT
CHECK, AT-72.

t, = 1.0 second

AT-51

BL
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Self-diagnosis (Cont’d)

(B) HOW TO ERASE DTC (With CONSULT)

1.

Noas®eN

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

Turn CONSULT ON, and touch A/T.

Touch SELF-DIAG RESULTS.

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

Touch ENGINE.

Touch SELF-DIAG RESULTS.

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

How to erase DTC (With CONSULT)

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.

SELECT SYSTEM J “'_"I SELECT DIAG MODE B seLF-Diac resulTs B O
ENGINE | SELF-DIAG RESULTS FAILURE DETECTED
i

l 5
| [ ERASE || PRINT |

2. Turn CONSULT ON, and touch 3. Touch SELF-DIAG RESULTS. 4. Touch ERASE. {The DTC in the
A/T controt unit wifl be erased.)

Touch 1 Touch
F 33 < Ak

|
LDATA MONITOR | SHIFT SOLENCIDA A
|
!
|
|

EnnnEEE

|
|
AIRBAG | > [Ecu Pt nuweer
| I
|
|

I seLecT sysTEM | I seLect piac mope [ M seLF-0i1AG REsuLTs W ]
| ENGINE i | [WoRK SUPPORT ] FAILURE DETECTED  TIME
[ AT 1 [SELF DiAG RESULTS 1 SHIFT SOLENOIDVA 0
m [PO750]
I AIRBAG B l:> | DATA MONITOR | |:J1>
| | [ acTivE TEST |
I —I [SHT- OBD TEST VALUE I w
| | [Funcrion Test | [ ERASE [ PRINT |
5. Touch ENGINE 6. Touch SELF-DIAG RESULTS. 7. Touch ERASE. (The DTC in fhe

ECM will be erased.} AATSAT

@5 HOW TO ERASE DTC (With GST)
Select Mode 4 with Generic Scan Tool. For details, refer to EC section, “Generic Scan Tool (GST)”, “ON
BOARD DIAGNOSTIC SYSTEM DESCRIPTION.

@5 HOW TO ERASE DTC (No Tools)

1.

2.

3.

530

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)” on AT-48. (The engine warm-up step can
be skipped when performing the diagnesis only to erase the DTC.)

Change the diagnostic test mode from Mode [l 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-52
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Self-diagnosis (Cont’d)

VEHICLE SPEED SENSOR-A/T (REVOLUTION
SENSOR) CIRCUIT CHECK

Description

The revolution sensor detects the revolution of the idler gear
and emits a pulse signal. The pulse signal is sent to the A/T .-
control unit which converts it into vehicle speed.

ANAT . : . . Malfunction is Check item =
kb\\\\(h S \A\J/:{ Diagnostic trouble code detected when {Possible cause) £
A4T5 - Revolution sensor
SAT357H 7 . VHCL SPEED
L - =
: B cenar AIT control unit does | ;?;”ess oreennee g
) W seLF-DiAG REsulTs B [] =) . porao not recelve the Proper | 146 sensor circuit
Gt voltage signal from )
FAILURE DETECTED . ) is open or shorted.} .
(noy . 1stjudgement the sensor. @ Revolution sensor EG
VHCL SPEED SEN-A/T 095 ke
. . . - ==
Diagnostic Trouble Code (DTC) confirmation FE
procedure
After the repair, perform the following procedure to confirm that ¢
| ERASE ” PRINT ] the malfunction is eliminated.
SAT255H @ 1) Start engine.
—_ - 2) Select SELF-DIAG RESULTS mode with CONSULT.
.__\.‘ . . . iy .
& CODES/FREEZE 1 3) Drive vehicle u_ndcfr ,t,he following conditions:
Selector lever in “D”, vehicle speed higher than 30
Po720 \nﬁﬂpuﬁc?%)m 1 km/h (19 MPH), throttle opening greater than 1/8 of
the full throttle position and driving for more than 5
seconds.
OR &

(&) 1) Start engine.
2) Drive vehicle under the following conditions: -
Selector lever in “D”, vehicle speed higher than 30 ##

[ENTER] *FREEZE DATA _
km/h (19 MPH), throttle opening greater than 1/8 of

AATB18 the full throttle position and driving for more than 5
— seconds. Bl
@‘gﬁ}i 1st judgement flicker is longer than others. 3) Select MODE 7 with GST.
TNV OR

l: @@ 1} Start engine. ST
AR /F‘e""'““"” sensor 2) Dirive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 30

Pt
L)

- Light km/h (19 MPH), throttle opening greater than 1/8 of
the full throttle position and driving for more than 5
i Shade seconds.

Loz

] 3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No
SATS28H Tools), AT-48. m

AT-53 531
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Self-diagnosis (Cont’d)

[

SAT259HA

Perform Diagnostic Troukle Code (DTC)
confirmation procedure, AT-53.

532

OK

h 4

INSPECTION END

AT-54

h 4

CHECK REVOLUTION SENSOR. NG Repair or replace revolu-
Revolution sensor Refer to “Eiectrical Components tion sensor.
Inspection”, AT-109.
OK
75 35 A4
A/T control unit CHECK INPUT SIGNAL. NG i Check the following items:
@ 1. Start engine. ® Harness for short or
SATAD5C 2. Select ECU INPUT SIGNALS in open betwean A/T con-
Data Moenitor. trol unit and revolution
3. Read out the value of VHCL/S sensor (Main harness)
#MONITOR % NO FAIL E] SE-A/T while driving. ® Harness for short or
x:gtég ggfﬂ% gm,: Check the value changes open hetween revolution
THRTL POS SEN 04V according to driving speed. sensor and ECM (Main
FLUID TEMP SE 12V OR harness)
BATTERY VOLT 134y = X ° -
NGINE SPEED 1024rpm 'ﬁ. 1. Start engine. Ground circuit folr ECM
OVERDRIVE SW ON 2/ 2. Check voltage between A/T con- Refer to EC section
P/N POSI SW ON trol unit terminal @ and ground (*“TROUBLE DIAGNO-
R POSITION SW__ OFF while driving. SIS FOR POWER SUP-
! RECORD (Measure with AC range.) PLY").
SATO76H Voltage:
At 0 km/h (0 MPH):
A/T control unit terminal ov
. At 30 km/h (19 MPH):
[ C/UNIT o] CONNECTOR | 1V or more
conmenr 8 (Voltage rises gradually in
E‘-] ‘ w response 1o vehicle speed.)
OK
A4
NG

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 harness
connector,




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

VEHICLE SPEED SENSOR-MTR CIRCUIT CHECK
Description )
/f;if;::g\?fi ey, The vehicle speed sensorMTR is built into the speedometer al
i N S 2\\ \ assembly. The sensor functions as an auxiliary device to the
// @%ﬂ% F*sz: by revolution sensor when it is malfunctioning. The A/T control unit i
&L ] o P jJ will then use a signal sent from the vehicle speed sensorMTR. "
£ a En Malfunction i ‘
: \ \ unction is Check iter -
Diagnastic touble cade detected when ... (Possible cause) ]
AATAT7S - VHCL SPEED ® Harness or connec-
@ ' SENMTR A/T control unit does tors i
/@\\ B r_-l not receive the proper | (The sensor circuit -
=24 W SELF-DIAG RESULTS ) voltage signal from is open or shorted.)
FAILURE DETECTED @ : ﬁni ;udgemem the sensor. ® Vehicle speed sen- g
icker 2
VHCL SPEED SEN-MTR sor
Diagnostic Trouble Code (DTC} confirmation EE
procedure
After the repair, perform the following procedure to confirm that -
the malfunction is eliminated. b
L ERASE || PRINT | @ 1) Start engine.
SATZ 2) Select SELF-DIAG RESULTS mode with CONSULT.
ot 1ud oo 3) Drive vehicle under the following conditions: H
o gement floker i¢ longer fhan others. Selector lever in “D” and vehicle speed higher than g
:: - 20 km/h (12 MPH).
TN Vehicle speed OR
sansor « metar @ 1) Start engine.
2) Drive vehicle under the following conditions: 2
Selector lever in “D” and vehicle speed higher than
20 km/h (12 MPH).
3) Perform self-diagnosis. B
Refer to SELF-DIAGNOSTIC PROCEDURE (No
SAT329H Tools), AT-48.
BlR
RE
EL

AT-55
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TROUBLE DIAGNOSES

Combination

O

V]

o @

1| —— @

meter
Vehicle speed
l sensor
1 27
A/T control unit
SAT263H
-
# MONITOR st NO FAIL E]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Skm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSH SW ON
B POSITION SW QOFF
[ RECORD |
SATO76F
[A]
W [T = cAniTie[connECTOR]|
H.8.
RRWNEC! 27
Y/G

AAT381

534

Self-diagnosis (Cont’d)

CHECK INPUT SIGNAL.

. Start engine.
. Select ECU INPUT SIGNALS in

Data Monitor,

. Read out the value of VHCL/S

SE-MTR while driving.

Check the vatue changes

according fo driving speed.
OR

NG

. Start engine.
. Check voltage between A/T con-

trol unit terminal @ and ground
white driving at 2 to 3 km/h (1 1o
2 MPH) for 1 m (3 ft) or more.
Voltage:

Voltage varies between less
than 1.0V and more than 4.5V

Check the following items:

® Vehicle speed sensor
and ground circuit for
vehicle speed sensor
Refer to EL section
(“METERS AND
GAUGES").

® Harness for short or
open between A/T con-
trot unit and vehicle
speed sensor (Main har-
ness)

OK

h.4

Perform Diagnostic Trouble Code {(DTC)
canfirmation procedure, AT-55.

NG
—

OK

k4

INSPECTION END

AT-56

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

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

-
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Self-diagnosis (Cont’d)

THROTTLE POSITION SENSOR CIRCUIT CHECK
Description

The throttle position sensor detects the throttle valve position Gl
and sends a signal to the A/T control unit.
Diaanostic frouble code Malfunction is Check item A
> 9 detected when ... (Possible cause)
Trrottie T)osit%n sensor @ _ THROTTLE POSI- ® Harness or connec- |5
/. and throttie position switch : " TION A/T control unit tors
KA 722 arestr =\ . p170s receives an exces- {The sensor circuit
sgl/ sively low of high volt-| is open or shorted.) |
C) H seLF-DiAc Results I [ Q_o\ . 9rd judgement age from the sensor. | ® Throttle position
: Y flicker Sensor
FAILURE DETECTED EC
THROTTLE POSI SEN Diagnostic Trouble Code (DTC) confirmation
procedure o
After the repair, perform the following procedure to confirm that
the malfunction is eliminated.
1} Start engine.
l ERASE || PRINT | \E 2) Select SELF-DIAG RESULTS mode with CONSULT.
SATZ65H 3) Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 10 iy
@g—jg CODES/FREE km/h {6 MPH}), throttle opening greater than 1/2 of the
= /FREEZE 1 full throttle position and driving for more than 3 sec-
P170s THROTTLE POS 1 onds.
MALFUNCTION OR
Zig? 1) Start engine.
2) Drive vehicle under the following conditions: Fa,

Selector lever in “D”, vehicle speed higher than 10
km/h (6 MPH), throttle opening greater than 1/2 of the

[ENTER] *FREEZE DATA full throttle position and driving for more than 3 sec- R

onds.
AATB19 3) Select MODE 7 with GST.
OR Bl
@ 3rd judgement flicker is longer than others, @ 1) Start engine.
NS 2) Drive vehicle under the following conditions:
; .y Throttte position sensor Selector lever in “D”, vehicle speed higher than 10 T
A km/h (6 MPH), throttle opening greater than 1/2 of the
full throttle position and driving for more than 3 sec-
onds. R
3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No _
Tools), AT-48. BT
SAT330H
[N
El

AT-57 535



536

TROUBLE DIAGNOSES

Throttie position sensor
—MC_
ECM
35 34 AN
A/T control unit
SAT348G
2 MONITOR 4 NO FAIL I}]
VHCL/S SE-A/T Ckm/h
VHCL/S SE-MTR 5kmy/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SFEED Orpm
OVERDRIVE SW ON
PN POSI SW ON
R FOSITION 5W OFF
| RECORD ]
AAT784
[TA/T = C/UNITIo[CONNEGTOR]
H.S. 34 35
COMNECT
w/R B

[ 2 &

AATIBS

Self-diagnosis (Cont’d)

Perform diagnostic test mode |f {self- NG__ Check throttle position sen-
diagnostic resulis) for engine control, | sor circuit for engine con-
Refer to EC section [“Malfunction Indicator trol. Refer to EC section.
Lamp (MIL)”, ON BOARD DIAGNOSTIC [“Throttie position sensor
SYSTEM DESCRIPTION"]. {DTC: 0403)”, “TROUBLE
DIAGNOSIS FOR DTC
OK PG120"].
¥
CHECK INPUT SIGNAL. NG_ Check harness for short or
@ 1. Turn ignition switch to ON posi- " open between ECM and
tion. A/T control unit regarding
{Dc not start enginge.) throttle position sensor cir-
2. Select ECU INPUT SIGNALS in cuit. {(Main harness)
Data Monitor.
3. Read out the value of THRTL
POS SEN.
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR
@_ 1. Turn ignition switch to ON posi-
tion. (Do not start engine.)
2. Check voltage between A/T con-
trol unit terminals and @
while accelerator pedal is
depressed slowly.
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttie valve:
Approximately 4V
{(Voltage rises gradually in
response to throtile position)
OK
L4
CHECK THROTTLE POSITION SWITCH | NG | Repair or replace damaged
Refer to Self-diagnosis CHECK "] parts.
THROTTLE POSITION SWITCH
CIRCUIT, AT-77.
OK
¥
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-57.

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-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.
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Self-diagnosis (Cont’d)

117 b
Shift solenoid valve B SHIFT SOLENOID VALVE “A” CIRCUIT CHECK
Shift solenoid valve A irnti
Overrun clutch solenoid valve Descrlptlon @l
Torque converter clutch solenoid valve Shift solenoid valves “A” and “B” are turned ON or OFF by the 7
A/T control unit in response to signals sent from the inhibitor
switch, vehicle speed and throttle position sensors. Gears will ..
. ; " T
then be shifted to the optimum position.
Line pressure Gear position 1 2 3 4 EF]
solenoid valve ; R
Shift solenoid ON OFF OFF ON
SAT322GA valve A
- Shift solencid LG
W seLF-DIaG Results B O valve B ON ON OFF OFF
FAILURE DETECTED B
SHIFT SOLENOIDNVAA Diaanostic trouble code Malfunction is Check item
g Y detected when ... (Possible cause} —=
~ SHIFT SOLENOID/ ® Hamness or connec- i=
YA A/T control unit tors
detects the impropar (The solenoid cir- @
I ERASE " PRINT l ng/ : PO750 voltage drop when it cuit is apen or e
SATIEEH tries to operate the shorted.}

.@ . 4th judgement solenoid valve. & Shift solenoid valve M7
=) D9 flicker A Al
cgf CODES/FREEZE 1

PO750 SHIFT SNV A 1 Diagnostic Trouble Code (DTC) confirmation
MALFUNCTION
procedure
After the repair, perform the following procedure to confirm that _
the maifunction is eliminated. I
@ 1) Start engine.
2) Select SELF-DIAG RESULTS mode with CONSULT. ns
{ENTER] *FREEZE DATA 3) Drive vehicle in D, — D, position. i
AP @) 1) Startengine. _ “F
= ) — 2) Drive vehicle in D, — D, position. =i
@ 4th judgement flicker is longer than others. 3) Select MODE 7 W}th ngl—
N Vs OR '
“[omor]- : ST
’/ O;DIOF\F ~ ) 1) Start engine. I
. . . . e
Selt-diagnosis Shift solenoid 2} Drive vehicle in D, — D, position.
start 3} Perform self-diagnosis. me
Refer to SELF-DIAGNOSTIC PROCEDURE (No
. Tools), AT-48.
Bl
SAT331H i
Fl&
EL
B4
AT-59 537
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Shift solencid valve A

]

Self-diagnosis (Cont’d)

(oL ]

— Terminal
cord
assembly

6

A/T control unit

CHECK GROUND CIRCUIT.

1. Turn ignition switch to OFF position.

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

3. Check resistance belween terminal @
and ground.
Resistance: 20 - 30(}

NG

SATE70G

[A]

Terminal
cord assembly
connector

DISCONMED T

AATE34

L SLONWECT

i&E)
4 €
Harness 3
connector
LW

155;
T.8.

DISCONMECT

AT - CAUNIT H CONNECTOR |

8

-

AATE3S

538

OK

Y

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-125.

2. Check the following
items:

#® Shift solenoid valve “A”
{Refer to “Electrical
Components Inspection”,
AT-107.)

® Harness of terminal cord
assembly for short or
open

CHECK POWER SOURCE CIRCUIT.

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 00}
4. Reinstall any part removed.

NG

OK
v

Y

Repair or replace hamess
between A/T control unit
and terminal cord assem-
bly. (Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-59.

NG

OK

A4

INSPECTION END

AT-60

Y

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

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




TROUBLE DIAGNOSES
Self-diagnosis (Cont’'d)

Shift solenoid valve B SHIFT SOLENCID VALVE “B” CIRCUIT CHECK
Shift sol id valve A o ga
! Ov:?rs:otl:lu:cahvzmenoid valve Descrlptlon A
\ \ foraue converter clutch solenoid valve 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 il
then be shifted to the optimum position. o
Gear position 1 2 3 4 i
Shift solenoid ON OFF OFF ON
| SAT322GA valve A
Shift solenoid L
ON ON FF OFF
2 M seLF-Diac resuts B ] valve B 0
FAILURE DETECTED Ee
SHIFT SOLENOID/V-B . . Malfunction is Check item
Diagnostic trouble code .
detected when ... {Possible cause) e
~ SHIFT SOLENOIDY @ Harness or connec-
\E T VB AT control unit tors
. detects the improper {The solenoid cir- &L
| ERASE “ PRINT J (Ggié:;'f/" : PO755 voltage drop when it cuil is open or o
BAT271H tries to operate the shorted.)
/noy - 5th judgement solenoid valve. ® Shift solenoid valve 7
==y 5 flicker B A
(&)
2 CODES/FREEZE 1
PO755 SHIFT SV B 1 Diagnostic Trouble Code (DTC) confirmation
MALFUNCTION procedure
After the repair, perform the following procedure to confirm that
the malfunction is eliminated. s
|@ 1) Start engine.
2) Select SELF-DIAG RESULTS mode with CONSULT. _
[ENTER] *FREEZE DATA 3) Drive vehicle in D, — D, — D, position.
ARTER @'D 1) Start engine. -
o e T ~ 2) Drive vehicle in D; — D, — D, position. =
003/ judgement flicker is longer than others. 3) Select MODE 7 with GST.
N — OR &
i i b Shift solenoid valve B IE%?; 1) Start engine. =
- 2) Drive vehicle in D, — D, — Dy position.
3) Perform self-diagnosis. B
Refer to SELF-DIAGNOSTIC PROCEDURE (No
Tools), AT-48.
i)
SAT332H
L
[
AT-61 539



TROUBLE DIAGNOSES

540

Shift solenoid valve B

[~ Terminal

p cord assembly

A/T control unit

7

SATE73G

mTerminal
cord assembly
connhector

Y DISCOMMEGT
=
AATE35
DISCONWECT
V1S,
|
Harness 7
connector \_ I

_ DISCONNECT
2

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1 Remove control valve
1. Turn ignition switch to OFF position. assembly. Rafer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE",
nector in engine compartment. AT-125.
3. Check resistance between terminal (7) 2. Check the following
and ground. items:
Resistance: 20 - 3002 ® Shiff solenoid valve “B”
{Refer to “Electrical
QK -
Components Inspection”,
AT-107.)
® Harness of terminal cord
assembly for short or
open
E ¥
CHECK POWER SOURCE CIRCUIT. NGk Repair or replace hamess
1. Turn ignition switch to OFF position. "| between A/T control unit
2. Disconnect A/T contral unit harness and terminal cord assem-
connector. bly. {Main harness)
3. Check resistance between terminal @
and A/T control unit harness connector
terminal @
Resistance:
Approximately 00
4. Reinstall any part removed.
CK
v
Perform Diagnostic Trouble Code (DTC) NG | 1. perform A/T control unit

confirmation procedure, AT-61.

OK

r

INSPECTION END

[ ar-cunir o] connector |
7

L

AATE37

AT-62

¥

input/output signal
inspection.

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




TROUBLE DIAGNOSES

Shift solenoid vatve B
Shift solenoid valve A
Overrun clutch solenoid valve

Self-diagnosis (Cont’d)
OVERRUN CLUTCH SOLENOID VALVE CIRCUIT
CHECK

Description

G

The overrun clutch solenoid valve is activated by the A/T con-
trol unit in response to signals sent from the inhibitor switch, O/D [
switch, vehicle speed and throttle position sensors. The overrun

I

Line pressure
solencid valve

SAT322GA

B sELF-DIAG ResulTs Bl O
FAILURE DETECTED

OVERRUN CLUTCH SNV

clutch operation will then be controlled.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
{Possible cause}

F

OVERRUN CLUTCH

=Ny

: P1760

6th judgement

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

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

® Overrun clutch

&

=

Ll
&
i

NO .
7009 .

Diagnostic Trouble Code (DTC) confirmation
procedure

After the repair, perform the following procedure to confirm that

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”, G/D control switch in OFF posi-
tion and vehicle speed higher than 10 km/h {6 MPH).

OR

fiicker solenoid valve EE

CL

BT

ERASE || PRINT |

SAT274H

CODES/FREEZE 1 .

P1760 OVERRUN 3/V 1

MALFUNCTION

Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D”, G/D control switch in OFF posi-
tion and vehicle speed higher than 10 km/h (6 MPH).
Select MODE 7 with GST.

OR

[ENTER] *FREEZE DATA

AATE22 3)

@ 8th judgement flicker is longer than others. ‘@ 1) Start engine.

2} Drive vehicle under the following conditions:
Selector lever in “D”, O/D contro! switch in OFF posi- &7
tion and vehicle speed higher than 10 kmv/h (6 MPH).
Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No
Tools), AT-48.

A
—

-~

Overrun clutch
solenoid valve 3)

- Light

-—-- Shade

SAT333H

AT-63 541
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TROUBLE DIAGNOSES

Overrun clutch
solenoid valve

411

\Terminal cord
assembly

A/T control unit

8

Self-diagnosis (Cont’'d)

SATE76G

Term inal

card assembly
conhactor

&i
' T.5.

DiSCIENEC]

AATE38

.

DISCOMNECT

k|
15
[
£ Ja] T Harness
f _/ connactor

Pl

% DISCONNEC T

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Turn ignition switch to OFF position. assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector in engine compartment. AT-125.
3. Check resistance between terminal 2. Check the following
and ground. items:
Resistance: 20 - 300} ® Overrun clutch solenoid
valve. (Refer to “Electri-
CK
cal Components
Inspection”, AT-107.)
® Harness of terminal cord
assembly for short ar
open
= !
NG

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to OFF position.

2. Disconnect A/T contrel unit harness
connector.

J. Check resistance between terminal
and A/T centrol unit harness connector
terminal (8).

Resistance:
Approximately 00}
4. Reinstall any part removed.

OK

hd

.| Repair or replace harness

between A/T control unit
and terminal cord assem-
bly. (Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-63.

NG

OK

hd

INSPECTION END

[ A G!UNIT—IglL CONNEGTOR |
&

PIL

| S |

AATE39

AT-64

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 harness
connector.




TROUBLE DIAGNOSES

lShiﬂ solenoid valve B
1 Shift solenoid valve A
[ \ Overrun clutch solencid valve
Torgue converter clutch solenoid valve

Self-diagnosis (Cont’d)
TORQUE CONVERTER CLUTCH SOLENOID VALVE

CIRCUIT CHECK
Description

The torque converter clutch solenoid valve is activated, with the

R
=

gear in “D,”, by the A/T control unit in response to signals sent (5
from the vehicle speed and throttle position sensors. Lock-up
piston operation will then be controlled.
Line pressure j Lock-up operation, however, is prohibited when ATF tempera- B
solenoid valve o ture is too low.
SAT322GA o Oheck
) . alfunction is eck item s
f B SELF-DIAG RESULTS Il D Diagnostic trouble code detected when ... (Possible cause) LG
= . ® Harness or connec-
FAILURE DETECTED - Tie ChuTeh SoLv A/T control unit tors b
T/C CLUTCH 30wV = - PO740 detects the improper (The solenoid cir-
G voltage drop when it cuit is open or
_ tries 1c operate the shorted.) =i
@Es‘ . T_th judgement solenoid valve. ® T/C cluich solenoid
Hicker valve
e
| ERASE |[_ PRINT | Diagnostic Trouble Code (DTC) confirmation
ST procedure T
(& After the repair, perform the following procedure to confirm that il
NF CODES/FREEZE 1 the malfunction is eliminated.
PO740 T/C CLUTCH SNV 1 /E?\ 1) Start engine.
MALFUNCTION \B/ 2) Select SELF-DIAG RESULTS mode with CONSULT.
3} Drive vehicle in D, — D, ~» D, — D, — D, lock-up
position. =3
- OR
(&) 1) Start engine.
7 2) Drive vehicle in D, - D, = Dy — D; — D, lock-up =#
[ENTER] *FREEZE DATA position.
AATEZ3 3) Select MODE 7 with GST.
_ — OR BR
@‘o?s 7th judgement flicker is longer than others. @?9' 1) Start engine.
- ~  2) Drive vehicle in D; - D, —» D5 — D, — D, lock-up
e position. g
= [eoow] Torque converter 3) Perform self-diagnosis.
ST slutch sclenoid vave Refer to SELF-DIAGNOSTIC PROCEDURE (No

_______ C Lignt Tools), AT-48. [
~~- Shade ET
SATA34H|
I
E
534

AT-65 543



TROUBLE DIAGNOSES

Torque converter
clutch salencid valve

Il

||}—

\Terminal

r cord assernbly

A/T control unit

al

SeHl-diaghosis (Cont’d)

SATBE72G|

DIECaNHIGT

Terminal
cord assembly
connector

!

SEED

AATEB40

DISCONNECT

-
15
=l Harness
{ \ connector
Y ®
GVYIR
m DISCONKERT
A €
[ -ciont Jol connecTon |
5
— GY/R
A
A
i F

AATEA1

CHECK GROUND CiRCUIT. NG | 4 Remave oil pan. Refer
1. Turn ignition switch to OFF position. to “ON-VEHICLE
2. Disconnect terminal cord assembiy con- SERVICE”, AT-125.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal @ items:
and ground. ® Torque converter clutch
Resistance: 10 - 164} solenocid valve (Refer to
OK “Electrical Components
Inspection”, AT-107.)
® Harness of terminal cord
assembly for short or
open
B '
CHECK POWER SOURCE CIRCUIT. NG‘ Repair or replace hamess
1. Tumn ignition switch to OFF position. "] between AT control unit
2. Disconnect A/T conirol unit harmess and terminal cord assem-
connector. bly. (Main harness)
3. Check resistance between terminal @
and AT control unit harness connector
terminal @
Resistance:
Approximately 00
4. Reinstall any part removed.
oK
v
NG | 1, Perform A/T control unit

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-65.

544

OK

hd

‘ INSPECTION END

AT-66

input/output signal
inspection.

2. 1f NG, recheck A/T con-
trol unit pin terminals for
damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
A/T FLUID TEMPERATURE SENSOR CIRCUIT AND

A amnord vals A A/T CONTROL UNIT POWER SOURCE CIRCUIT
Overrun clutch solenoid valve CHECKS &l

Torgue converter clutch solenoid valve

Description
The A/T fluid temperature sensor detects the ATF temperature 5

temperature

sensor and sends a signal to the A/T control unit.
. ) Malfunction is Check item =
Diagnostic trouble code detected when .., {Possible cause) e
AATB57 . BATT/FLUID TEMP ® Hamess or connec- | -
f\ SENSOR AT control unit tors b
U M SELF-DIAG RESULTS W D _ receives an exces- {The sensor circuit
FAILURE DETECTED @@ : PO710 sively low or high volt-| is open or shorted.) 5
. _ age from the sensor. | ® AT fluid tempera- ¥
BATT/FLLID TEMP SEN ;3'0?;} . :BIit:kgjrdgement ture sensor
FE
Diagnostic Trouble Code (DTC) confirmation
procedure el
[ ERASE ][ PRINT | After the repair, perform the following procedure to confirm that
satzson|  the malfunction is eliminated.
— 53 1) Start engine. T
@S-TD\ 2) Select SELF-DIAG RESULTS mode with CONSULT.
= CODES/FREEZE 1 3) Drive vehicle under the following conditions:
PO710  FLUID TEMP 1 Selector lever in “D”, vehicle speed higher than 10
MALFUNCTION km/h (6 MPH), throttle opening greater than 1/8 of the
full open position, engine speed higher than 450 rpm
and driving for more than 10 minutes. E#
= OR
@ 1) Start engine.
[ENTER] *FREEZE DATA 2) Drive vehicle under the following conditions: R
Selector lever in “D”, vehicle speed higher than 10
AATB24 km/h (6 MPH), throttle opening greater than 1/8 of the
_ full open position, engine speed higher than 450 rpm  ER
@@ 8th judgement flicker is longer than others. and driving for more than 10 minutes.
AL 3) Select MODE 7 with GST.
- N A/T fluid temperature — OR ; 81
AV sensor and AT o) 1) Start engine.
Seit-dagnosis sourea PO \‘) 2) Drive vehicle under the following conditions: -
Selector lever in “D”, vehicle speed higher than 10 &

F--- SISIRISIBIE - Light km/h (6 MPH), throttle opening greater than 1/8 of the
I ” full open position, engine speed higher than 450 rpm -
T - - Shade and driving for more than 10 minutes. BT

3) Perform self-diagnosis.

AATSS8 Refer to SELF-DIAGNOSTIC PROCEDURE (No .
Tools), AT-48.

EL

IBX

AT-67 545
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TROUBI.E DIAGNOSES

Ignition
switch

A/T fluid
temperature sensor

Terminal cord

Fuse
assembly
4 9 33 35
AJT contrel unit
AATBEO

Self-diagnosis (Cont’d)

<

[ & -croniT [9] connecron)

4 9

bl

G/A

CONNECT

"

AAT257

E Terminal

cord assembly

connactor
133]38 DISGHRRFDT

w B

AATBE42

CHECK A/T CONTROL UNIT POWER NG | Check the following items:
SOURCE. ® Harness for short or
1. Turn ignition switch to ON position. open between ignition
(Do not start engine.) switch and A/T contral
2. Check voltage belween A/T control unit unit (Main harness)
tarminals @ @ and ground. @ |gnition switch and fuse
Battery voltage should exist. Refer to EL section
OK (“PCWER SUPPLY
ROUTING"}.
E Y
NG

CHECK A/T FLUID TEMPERATURE
SENSOR WITH TERMINAL CORD
ASSEMBLY.

1. Turn ignition switch to OFF paosition.

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

3. Check resistance between terminals
@ and @ when A/T is cold.
Resistance:

Cold [20°C {68°F)]
Approximately 2.5 k)
4. Reinstall any part removed.

lOK
®

(Go to next page.)

AT-68

1. Remove oil pan.

2. Check the following
items:

® A/T fluid temperature
sensor {Refer to “Electri-
cal Components
Inspection”, AT-107.)

® Harness of terminal cord
assembly for short or
open




TROUBLE DIAGNOSES

#MONITOR @ NO FAIL [i]
VHCL/S SE-A/T Okmy/h
VHCL/S SE-MTR Skm/h
THRTL POS SEN 0.4y
FLUID TEMP SE 1.2V
BATTERY VOLT 13,4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW QOFF

[ RECORD ___|

SATO76H

33

AATZ2E9

Self-diagnosis (Cont’d)
®

CHECK INPUT SIGNAL OF FLUID TEM-
PERATURE 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 [BO°C (176°F)]:
Approximately
1.5V — 0.5V
OR

NG

. Start engine.

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

Voltage:

Cold [20°C (68°F)] - »

Hot [80°C (176°F)]:
Approximately
1.5V — 0.5V

OK

Y

Check the following items:

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

Perform Diagnostic Trouble Code (DTC)
cenfirmation procedure, AT-67.

NG

OK

¥

INSPECTION END

AT-69

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

2. i NG, recheck A/T con-

trol unit pin terminals for
damage or loose con-
nection with harmess
connecior.

B2

L
iR

0%,

[BX

547



TROUBLE DIAGNOSES

W sSELF-DIAG RESULTS B D
FAILURE DETECTED

ENGINE SPEED SIG

PRINT |

SAT285H

[ ERASE ||

CODES/FREEZE 1

PO725 ENGINE SPD 1
MALFUNCTION

[ENTER] *FREEZE DATA

AATB25

NO ) " .
@ gth judgement flicker is longer than others.

NN
oo
~[seer]-
P B N

Engine speed signal

—--Shade

SAT336H

548

Self-diagnosis (Cont’d)
ENGINE SPEED SIGNAL CIRCUIT CHECK

Description

The engine speed signal is sent from the ECM to the A/T con-
trol unit.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

O}
@':

ENGINE SPEED SIG

P0O725

gth judgement

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

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

L% flicker

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”, 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 sec-

onds.
OR
oF) 1) Start engine.

2) 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 sec-
onds.

3) Select MODE 7 with GST.

OR
M9 1) Start engine.

2) 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 sec-
onds.

3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE ({(No
Tools), AT-48.
AT-70



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

AAT261

OK

Y

INSPECTION END

AT-71

iCM—‘l Perform diagnostic test mode 1l (self- NGL 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
DIAGNQSIS FOR DTC
P13207).
AT corf:ro! unit h 4
saTsascl | CHECK INPUT SIGNAL. NG | Check the following items:
1. Start engine. ® Harness for short or
2. Belect ECU INPUT SIGNALS in open between A/T con-
“MONITOR & NO FAIL [y Data Monitor. trol unit and ignition cail.
:’;E&;g EE:\%{H gt;ﬁ;‘ 3. Read out the value of ENGINE ® Resistor
THRTL POS SEN 0.4V SPEED. ® Ignition coil
FLUID TEMP SE iz2v Check engine speed changes Refer to EC section
EQEEREYS\SE% 11éjypm according to throttle position. [“Ignition Signal (DTC:
OVERDRIVE SW O N OR 0201)", “TROUBLE
P/N POS| SW ON 1. Start engine. DIAGNOSIS FOR DTC
R POSITON SW _OFF @ 2. Check voltage between A/T con- F13207].
I_ RECORD _] trol unit terminal and
SATO76H ground.
Voltage: Approximately 7V
. oK
[ AT - GAINIT |2 CONNECToﬂ v
Perform Diagnostic Trouble Code (DTC) NGL 1. Perform A/T control unit
confirmation procedure, AT-70. " input/cutput stgnal
inspection.

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

(13

B
Feimd

iefel

20

—il 0]

5

=i
@

|
o)
&

549



TROUBLE DIAGNOSES

Shift solencid valve B
Shift solenoid valva A
Qverrun clutch solenoid valve
Torque converter clutch solenoid valve

AST fluid
temperature
sensor

AAT8S57

Self-diagnosis (Cont’d)
LINE PRESSURE SOLENOID VALVE CIRCUIT CHECK

Descripiion

The line pressure solenoid valve reguiates the oil pump dis-
charge pressure to suit the driving condition in response to a
signal sent from the A/T control unit.

B seLr-DiaG ResulTs Bl (]
FAILURE DETEGTED

O,

LINE PRESSURE S/V

[ ERASE |[ PRINT |

SAT288H

Diagnostic trouble code

Malfunction is
detected when ...

Chack item
{Possible cause)

: LINE PRESSURE S/V
@ . PO745

noy . 10th judgement
Y flicker

AT control unit
detects the improper
voltage drop when it
iries to operate the
solenoid valve.

® Harness or connec-
tors
{The sclenoid cir-
cuit is open or
shorted.)

® | ine pressure sole-
noid valve

CODES/FREEZE 1

P0745 LINE PRS S/ 1

MALFUNCTICN

[ENTER] *FREEZE DATA

AATE26

NO
@mm judgement flicker is fonger than others.

NV
o]
- -
AN

Line pressure solenoid vailve

Light

-~~-—Shade

SAT337H

550

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-DHAG RESULTS mode with CONSULT.

3) With brake pedal depressed, shift the lever from P -
N—-D-sN-P

OR

Start engine.
With brake pedal depressed, shift the lever from P —
N—->D->N->P
Select MODE 7 with GST.
OR

& 1

2)
3)

1) Start engine.

2) With brake pedal depressed, shift the lever from P —
N->D->N->P

Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No
Tools), AT-48.

3)

AT-72



TROUBLE DIAGNOSES

|... Terminal

Line pressure
solenoid valve

cord
assembly

Dropping
resisior

<&
=
>

1

A/T control unit

2

SATSBQGJ
Terrninal ”IEFT w
cord mbly ! }
connector A -

|||-—-—-—\

D-5CONHECL

AATE43
B
& DISCONNECT
8 €
|
1 Harness
~/ connector
oRi
"""' JISCONNECT
I
i
AJT - C/UNIT |9] CONNECTOR
21
.
AATG44

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1, Remove control valve @l

1. Turn ignition switch to OFF position. " assembly. Refer to "ON-

2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector in engine compartment, AT-125. F2

3. Check resistance between terminal @ 2. Check the following
and ground. items:

Resistance: 2.5 - 5(} ® Line pressure sole- B
oK noid vaive {Refer to
“Electrical Compo-
nents Inspection”, l—."@
AT-107.)
® Harness of terminal
cord assembly for EC
short or cpen
B FE
Y

CHECK POWER SOURCE CIRCUIT. NG | Gheck the following items:

1, Turn ignition switch to OFF position. e Dropping resistor {(Refer eL

2. Disconnect A/T contrel unit harness to “Electrical Compo- -
connector. nents Inspection”,

3. Check resistance between terminai @ AT-109.) BT
and A/T control unit harness connector ® Harness for short or
terminal @ apen between A/T con-
Resistance: 11.2 - 12,80 trol unit ferminal @ and

terminal cord assembly
OK .
(Main harness)
P
v

CHECK POWER SOURCE CIRCUIT. NG | Repair or replace hamess o

1. Turn ignition switch to OFF position. | between AT controk unit A&

2. Check resistance between terminal @ terminal @ and terminal
and A/T control unit harness connector cord assembly.
terminal @ Elit
Resistance:

Approximately 00)

3. Reinstall any part removed. ST

OK
A 4 BE
NG

Perform Diagnostic Treuble Code (DTC)
confirmation procedure, AT-72.

1. Perform A/T control unit

OK

¥

INSPECTION END

AT-73

h 4

input/output signal
inspection. ar

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

551



TROUBLE DIAGNOSES

Inhibitor switch
SAT291H

—

.
U/\ @\

Overdrive control switch

I \\/r
\

—

Throttle position sensor
and throttle position switch

i ’
AT 7 = preate
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=
@ B SeLF-DIAG Resuits W [
FAILURE DETECTED TIME
INHIBITOR SWITCH 0
[PO705]
| ERASE I| PRINT ]
SAT294H
)
GSF CODES/FREEZE 1
Po705 INHIBITOR SW 1
MALFUNCTION
[ENTER] *FREEZE DATA

AATE27

Self-diagnosis (Cont’d)
INHIBITOR, OVERDRIVE AND THROTTLE POSITION
SWITCH CIRCUIT CHECKS

Parts description

e Inhibitor switch
Detects the selector lever position and sends a signal to the
A/T control unit.

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

e Throttle position switch
Consists of a wide-open throttle position switch and a
closed throttle position switch.
The wide-open position switch sends a signal to the A/T
control 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 fully closed.

Overall function check

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

1) Start engine.

2) Select SELF-DIAG RESULTS mode for ECM with
CONSULT.

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

OR
@ 1) Start engine.

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

3) Select MODE 7 with GST.

— OR

@i@ 1) Start engine.

” 2) Drive vehicle under the following conditions:
Selector lever in “D”, O/D control switch in OFF
position, vehicle speed higher than 10 km/h {6§ MPH),
throttle opening greater than 1/2 of the full throttle
position 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 DE-
SCRIPTION"].

AT-74



TROUBLE DIAGNOSES

tahiticry swa1zh

THROTTLE
POSITION
EWITCH

WIDE

OFLN

£

Pt
CLOSED

17 18

Fil

4

AT camal it
3n

[ew

|

L

Car-
drlve swlich

|
1

Self-diagnosis (Cont’d)

CHECK INHIBITOR SWITCH CIRCUIT.

1. Tum ignition switch to ON posi-

tion.
(Do not start engine.)

2. Select ECU INPUT SIGNALS in
Data Monitor.

3. Read out “R”, *N”, “D", *1” and
“27 position swilches moving
selector laver 1o each position.
Check that the signal of the
selector lever position is indi-
cated property.

NG

SAT315H
wMONITOR +rNO FAIL E|
VHCL/S SEA/T Okm/h
VHCL/S SE-MIR 5km/sh
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
EMGINE SFEED 1024rpm
OVERDRIVE SwW O N
P/N POSI SW ON
R POSITION Sw OFF
[ RECORD
SATO76H

“ AIT - CIUNIT i;[ GONNECTOF{J

16

G/OR

LG/B

17

V)
]

18 19

m
=
=)

G

20

AAT274

OR
. Turn ignition switch to ON posi-
tion. (Do not start engine.)
2. Check voltage between A/T con-

trol unit terminals (9, 42), (8,
, and ground while mov-

ing selector lever through each

position.
Voltage:
B: Battery voltage
0: OV
Terminal No.
Lever position
@
PN B ] 0 0 0
R 0 B 0 o] 0
D 0 0 B o 0
2 0 0 0 B 0
1 o 0 G 1] B
iox
(Go to next page.)
AT-75

Check the following items:

® |nhibitor switch (Refer to
“Electrical Compenents
Inspection”, AT-108.)

® Hamess for short or
open between ignition
switch and inhibitor
switch (Main hamess)

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

(14

e

CL

T

553
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

®
E

CHECK QVERDRIVE SWITCH CIRCUIT.
d@ 1, :urn ignition switch to ON posi-
ion.
(Do not start engine.)
2. Select ECU INPUT SIGNALS in
Data Manitor.
3. Read out OVERDRIVE

E & MONITOR <y NO FAIL m
WHCL/S SE«A/T Okin/
YHCLS SE-MTR Ekmish
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4Y
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
B/N POSIE SW ON
R POSITION SW QFF

\ RECORD
SATO76H

OVER DRIVE
10N MOFF

 on )
$
- D

SWITCH.

Check the signal of the over-
drive switch is indicated prop-
erly.

(Cverdrive switch ON displayed
on CONSULT means ovetrdrive

NG

OFF))
OR
@. 1. Turm ignition switch to ON posi-
tion.

(Do not start engine.)
2. Check voltage between A/T con-
trol unit terméinal and ground

A/T - GAUNIT |9 CONNECTOR ’

when overdrive switch is ON

I EONV\E\ T

39 and OFF.
8/R
Switch position Voltage
ON Battery voltage
(— OFF 1V or less
= l OK
AAT287

{Go to next page.)

AT-76

Check the following items:
® Overdrive switch (Refer
to “Electrical Compo-

nents Inspection”,
AT-108.)

® Harness for short or
open between A/T con-
trol unit and overdrive
switch (Main hamess)

® Harness of ground circuit
for overdrive switch

- {Main harness) for short
or open




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

NG

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
E 1. Turn ignition switch to ON posi-
tion.
(Do not start engine.)
2. Select ECU INPUT SIGNALS in
Data Monitor.
% MONITOR v NO FAIL I:, 3. Read cut CLOSED THL/SW
D POSITION SW OFF and W/O THRL/P-SW depress-
2 POSITION SW OFF . .
1 POSITION SW OFF ing and releasing accelerator
ASCD « CRUISE OFF pedal.
QISC?(%O(‘?V[{)\JCSL\E 8E£ Check the signal of throttle posi-
POWERSHIFT SW OF= tion switch is indicated properly.
CLOSED THL/SW ON .
WO THRUP-SW  OFF Accelerator Data monfior
pedalcondi- | logED | WO THRL/
| RECORD tion THL/SW P-SW
Released ON OFF
SAT963H Eull
depr:sied OFF ON
CH

“f" ) N

NN &

Y

A/T controt unit terminal

H.s. |L_GuNIT 'I_OTCONNECTOH"

14 21

CONNE:

AATE45

1. Turm ignition switch 1o ON posi-
tion.
(Do not start engine.)

2. Check voltage between A/T con-

trol unit terminais , @ and

ground while depressing, and
releasing accelerator pedal
slowly. (Aftar warming up
engine)

Accelerator Voltage

peda_[ condi- | Terminal No. | Terminal No.
tion

Released Battery volt- 1V or less
age

Fully 1V or less Battery volt-

depressed age

OK

hd

.| Check the following items:

® Throttle position switch
— Refer o *Electrical
Components Inspection”,
AT-109.

® Harnass for short or
open between ignition
switch and throttle posi-
tion switch {Main har-
ness)

® Hamess for short or
opan betwaen throttle
position switch and A/T
centrol unit (Main har-
ness)

Perform self-diagnosis again alter driving
for awhile.

NG

OK

¥

INSPECTION END

AT-77

Y

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

2. If NG, recheck A/T con-

trol unit pin terminais for
damage or locse con-
naction with harmess
connector.

e

D

o
=

=l
lrufl

feal
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TROUBLE DIAGNOSES

556

Po731

@ B seLF-DiAG ResuLTs I [
FAILURE DETECTED TIME
AT 1ST SIGNAL 0
[PO731]
[ ERASE || PRINT |
SAT296H
=
cEr CODES/FHEEZE 1

A/T 18T SIGNAL 1
MALFUNCTION

[ENTER] *FREEZE DATA

AATB28

0 6 0.3

OFF

@ Example: Code No. 1103
T00LS,

11 times

3 ‘umes

Unit: second

SATZ298HA

@»Q

Accelerator
pedal

.\\

O»Q

Accelerator
pedal

Halfway
SAT401H

O»Q

Accelerator
pedal

O»AD

Agcelerator
pedal

'4"\\

,4

7
Halfway

SAT402H

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 1ST GEAR POSITION

Description

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

e This malfunction will not be detected while the O/D OFF
indicator lamp is indicating another self-diagnosis malfunc-
tion.

e 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 controf
valve sticking, improper solenoid valve operation, etc.

Overall function check

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
@ 1) Start engine and warm up ATFE.

2) Select SELF-DIAG RESULTS mode for ECM with

CONSULT.
3) Start vehicie with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D; —» D, — D5 — Dy, in accordance with
shift schedule. Refer to shift schedule, AT-37.
OR
Start engine and warm up ATF.
Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D, -» D, —» D3 - D, in accordance with
shift schedule. Refer to shift schedule, AT-37.
Select MODE 7 with GST.
OR

Start engine and warm up ATE.
Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of Dy — D, — D3 — D,, in accordance with
shift schedule. Retfer to shift schedule, AT-37.
Perform seif-diagnosis for ECM.
Refer to EC section ["Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION"].

3)

AT-78



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Al
hift solenoid valve B
Shift salenoid valve A _ CHECK SHIFT SOLENOID VALVE. NGL Repair or replace shift sole- "
Qverrun clutch solenoid vaive 1. Remove control valve assembly. Refer "| noid valve assembly. €l

to “ON-VEHICLE SERVICE", AT-125.
2. Check shitt solenaid valve operation.

® Shift solenoid valve “A” Bl

® Shift solenoid valve “B”

Refer to “Electrical Components

Line pressure Inspection”, AT-107. EH
solenoid valve
OK
B 12
CHECK CONTROL VALVE. NG | Repair control valve assem-
: —
1. Disassemble control valve assembly. bly. EE
Refer to “Control Valve Assembly”, )
A\ “REPAIR FOR COMPONENT PARTS”,
Hsle Ty AT-156 g
‘533 J : EE

2. Check to ensure that:
(i D@ﬁ’ ® Valve, sleeve and plug stide along

valve bere under their own weight. ol
® Valve, sleeve and ptug are free from o
burrs, dents and scratches.
AATE4E )
® Control valve springs are free from T

damage, deformation and fatigue.
® Hydraulic line is free from obstacles.

lOK

Perform Qverall function check, AT-78. NG‘ Check contrel valve again.
OK | Repair or replace control i
valve assembly.

INSPECTION END

SAT367H

BT

il
il

AT-79 557



TROUBLE DIAGNOSES

W sELF-DIAG REsULTS B [
FAILURE DETECTED  TIME
AT 2ND SIGNAL 0
[P0732]
{ ERASE —" PRINT I
SAT299H
&) CODES/FREEZE 1

PO732 A/T 2ND SIGNAL 1
MALFUNCTION

[ENTER] *FREEZE DATA

AATB29

06 0.3

R -'

./"@ Example: Code No. 1104
7o0LS

s,
o HG}"“ O-Qq_f_m_ nlial

11 times 4 times
Urit: second
SAT30THA
Accelerator Accelerator
pedal pedal

7
Halfway Halfway
SAT401H
Accelerator Accelerator
pedal pedal

“
é

Halfway

SAT402H

558

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 2ND GEAR POSITION

Description :

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

e This malfuncticn will not be detected while the O/D OFF
indicator lamp is indicating another self-diagnosis malfunc-
tion.

e This malfunction is detected when the A/T does not shift into
second 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 control
valve sticking, improper solenoid valve operation, etc.

Overall function check

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine and warm up ATF.
2) Select SELF-DIAG RESULTS mode for ECM with
CONSULT.
3) Stant vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of Dy — D, — Dy — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.
OR
Start engine and warm up ATF.
Start vehicle with selector lever in *D” and throttle
opening halfway. Check that vehicle runs through
gear shift of Dy — D, — D3 — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.
3) Select MODE 7 with GST.

— OR
@@ 1) Start engine and warm up ATF.

) 2) Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D5 — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.

3) Perform sel-diagnosis for ECM.
Refer to EC section ["Malfunction indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION™].

(5

pi
——
=

AT-80



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

rﬂShift solenoid valve B

Shift solenoid valve A CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift sole-

QOverrun clutch solenoid valve ! @ﬂ
Torque converter clutch solenoid valve 1. Remove control valve assembly. Refer noid valve assembly.

to “ON-VEHICLE SERVICE”, AT-125.

2. Check shift solencid valve operation.

® Shift solenoid valve “B” B2

Refer to “Electrical Components

inspection”, AT-107.
Line pressure Ef
solenoid valve OK :
, &
CHECK CONTROL VALVE. NG | Repair control valve assem-
1. Disassemble control valve assembly. 7| bly.
Refer to “Control Valve Assembly™, E@
“"REPAIR FOR COMPONENT PARTS”,
AT-156.
2. Check to ensure that: =

® Valve, sleeve and plug slide along

valve bore under their own weight,

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

AATEA7 ® Control valve springs are freg from

damage, deformation and fatigue. T

® Hydraulic line is free from obstacles. !

lOK

Perform Overall function check, AT-80. NG | Check control valve again.
OK "] Repair or replace control
valve assembly.

INSPECTION END i

SAT367H

[
g

JBE
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\ M seLF-piaG results B L]
FAILURE DETECTED  TIME
AT 3RD SIGNAL 0
[PO733]
[ERASE || PRINT |
SAT302H
o=
@é}/ CODES/FREEZE 1
P0733 AT 3RD SIGNAL 1
MALFUNCTION
[ENTER] *FREEZE DATA
AATB3D
@E@ Example: Code No. 1105

06 0.3
|
|

WL

)
“ i

11 times

5 times

-

Unit: second

SAT304HA

Q»0Q

Accelerator
pedal

%
é

-1 g0

Accelerator
pedal

.\\

%

7
i%’

7

560

Halfway Haltway
SATA0TH
@90 | O»anl
Accelerator Accelerator
pedal
e
7
7
Halfway
SATAQ2H

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 3RD GEAR POSITION

This is one of the items indicated by the MIL.
This malfunction will not be detected while the O/D OFF

indicator famp is indicating another self-diagnosis malfunc-

Description
*
*®
tion.
| ]

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 not caused by electrical malfunction (circuits open or
shorted) but by mechanical malfunction such as control
valve sticking, improper sclenoid valve operation, malfunc-
tioning servo piston or brake band, etc.

Overall function check

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

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
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D; — D, in accordance with
shift schedule. Refer to shift schedule, AT-37.

OR

DN
&)

¢

Start engine and warm up ATF.
Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D5 — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.
Select MODE 7 with GST.

OR

NOY,
100l

Start engine and warm up ATF.

Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D, — D, — D5 — D,, in accordance with
shift schedule. Refer to shift schedule, AT-37.
Pertorm self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DE-
SCRIPTION”].

AT-82



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

%hiﬂ solenoid valve B
Shift solenoid valve A
Qverrun clutch solenoid valve
Torgue converter clutch solenoid valve

Line pressure
solenoid valve

6(81l1

asl3s] /

— DISCONNECT
|

a8

AATGE48

CHECK SHIFT SOLENOID VALVE.

1. Remove control valve assembly. Refer
to “ON-VEHICLE SERVICE”, AT-125.

2. Check shift solenoid valve operation.
® Shift solencid valve "A”
Refer to “Electrical Components
Inspection”, AT-107.

OK

NG

Repair or replace shift sole-
noid valve assembly.

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to “Cantrol Valve Assembly”,
"REPAIR FOR COMPONENT PARTS",
AT-158.

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 scraiches.
® Control valve springs are free from
damage, deformation and faligue.

SAT3I67H

® Hydraulic line is free from obstacles.

NG

h 4

Repair control valve assem-

lOK

bly.

Check again.

NG

Check control valve again.

OK

INSPECTION END

AT-83

| Repair or replace control

valve assembly.

g

i
BA

=
[ 8
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TROUBLE DIAGNOSES

M sELF-DiaG ResulTs B L]
FAILURE DETECTED TIME
AT 4TH OR TGC 0
[PO734]
L ERASE |[ PHINT_|
SAT305H
= — ]
e/ CODES/FREEZE 1

P0734

[ENTER]

AT 4TH OR TCC 1
MALFUNCTION

*FREEZE DATA

AATE31

TOGL

/N_CD Example: Code No. 1108
4

08 03
ON -t e
o Hm
gl ] i y | ;
Y 09 - 21 -
R g e
11 times 6 times

Unit: second

SAT307HA

d»Q

Accelerator

-1 4o

Accelerator

. pedal pedal

7 ‘\\ z ‘\\

. //

7 7
Halfway Halfway
SAT401H
@»Q O»axm

Accelerator Accelerator
pedal pedal

SAT402H

562

Self-diagnosis (Cont’d)
IMPROPER SHIFTING TO 4TH GEAR POSITION OR
IMPROPER TORQUE CONVERTER CLUTCH

OPERATION

Description

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

e This malfunction will not be detected while the O/D OFF
indicator lamp is indicating another self-diagnosis malfunc-
tion.

e This malfunction is detected when the A/T does not shift into

fourth gear position or the torque converter clutch does not
lock up as instructed by the A/T controt unit. This is not
caused by electrical malfunction (circuits open or shorted)
but by mechanical malfunction such as control valve
sticking, improper solenoid valve operation, malfunctioning
oil pump or torque converter clutch, etc.

Qverall function check

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

=
&)

1)

Start engine and warm up ATF.

2) Select SELF-DIAG RESULTS mode for ECM with
CONSULT.

3) Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D, - D, - D; — D, — D, lock-up, in
accordance with shift schedule. Refer to shift
schedule, AT-37.

— OR

@& 1) Start engine and warm up ATF.

- 2) Start vehicle with selector lever in “D” and throttle
opening halfway. Check that vehicle runs through
gear shift of D, - D, — Dy — D, — D, iock-up, in
accordance with shift schedule. Refer to shift
schedule, AT-37.

3) Setect MODE 7 with GST.

— OR

g 1) Start engine and warm up ATF.

- 2) Start vehicle with selector lever in “D” and throttle
opening haliway. 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-37.

3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp
{(MIL)”, "ON BOARD DIAGNQSTIC SYSTEM DE-
SCRIPTION™.

AT-84



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

@ » @ During Cruise test — Part 1 AT-33, does Yes | Go to (B) and check for
Accelorator #é"g sszgieggm D;" to “D,” at the speci- proper lock-up.
No
h 4
Perform pressure test. NG_ Go 1o @
Refer to AT-113. -
Haltway SATO88H OK
A )

Shift soienoid valve B
Shift solencid valve A

INSPECTION END

AT-85

| 1 Gverrun oluteh solencid valve CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remove control valve assembly. assembly.
Refer to AT-125.
AT fluid 2. Check sclenoid valve assembly opera-
) temperature tion,
Refer to AT-107.
Lin ¢ OK
soI: ngl;z 53;:; %
El v —
l CHECK CONTROL VALVE. NG‘_‘ Repair control valve.
1. Disassemble control valve assembiy. o
Refer to AT-158.
2. Check to ensure that:
® Valve, sleeve and plug slide along valve
aliny hore under their own weight.
RLEEED ® Valve, sleeve and plug are free from
=Y P burrs, dents and scratches.
A G@ ® Control valve springs are free from
damage, deformation and fatigue.
# Hydraulic line is free from obstacles.
AATBE1 oK
v
Does A/T shift fram “B," to “D,” at the NG__ Check control valve again.
specified speed? "| Repair or replace control
OK valve assembly.
v
Perform “Overall function check proce- NG t goto and check for
dure” AT-84. proper lock-up.
OK
SAT367H Jr

563



TROUBLE DIAGNOSES

Shiﬂ solenoid valve B
Shift solencid valve A
Overrun clutch solenoid valve
Torque converter clutch solenoid valve

temperature

sensaor

Self-diagnosis (Cont’d)
®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-125.

2. Check line pressure solenoid valve
operation.
Refer to AT-107.

NG

it
15

[l
1

5
LD,

DISCONNECT

OK

hJ

Replace solenoid valve
assembly.

AATEE2

CHECK CONTROL VALVE.

1. Disassemble control vaive assembly.
Reter to AT-156.

2. Check line pressure circuit valves for
sticking.

® Pressure regulator valve

® Pilot valve

® Pressure modifier valve

NG

OK

h 4

h 4

Repair control valve.

Does A/T shift from “Dy” to “D,” at the
specified speed?

NG

OK

A4

Check controt valve again.

Repair or replace control
valve assembly.

Perfarm “Overall function check proce-
dure” AT-84,

NG

Y

Go to and check for
proper lock-up.

SAT367H

564

OK

Y

INSPECTION END

AT-86




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

O» @

Accelerator
pedal

e -

)
g

o

Halfway

SAT988H

Shiﬁ solenoid valve 8
Shift solencid vatve A
Overrun clutch solenoid valve

o
oA v
4 & z e
@ pé
Line pressure
solenoid valve

Torque converter clutch solenoid valve

AATBG3

2. Check control valves for sticking.
#® Torque converter clutch control valve
® Torque converter ¢clutch relief valve

OK

h

During Cruise test — Part 1 AT-33, does Yes | perform Cruise test - Part il
AT perform lock-up at the specified | 1 again and return to the -
speed? start point of this flow
No chart BN
A4 Py
CHECK TORQUE CONVERTER NG | Replace solenoid valve LG
CLUTCH SOLENOID VALVE. | assembly.
1. Remove control valve assembly. —
Refer to AT-125. Y
2. Check torque converter clutch solenaid
valve operation. Refer to AT-107. =
rls
OK
= \ oL
CHECK CONTROL VALVE. NG‘ Repair control valve
1. Disassemble control valve assembly. v o
Refer to AT-156. (0

Does A/T perform lock-up at the specified

No | Check control valve again.

A4

SAT367H

speed? Repair or replace control BN
valve assembly.
Yes Y
¥ B g
Perform “Overall function check proce- NGL Perform Cruise test — Part o
dure” AT-84. | 1 again and return to the
oK start point of this flow S
chart.
¥
INSPECTION END
&
gL
[[B:
AT-87 565



TROUBLE DIAGNOSES

Diagnostic Procedure 1
SYMPTOM:

Ignition ) O/D OFF indicator lamp does not come on for about 2 sec-
swe /b OFF onds when turning ignition switch to ON.
(Rt ) indicator
lamp
' ] CHECK AT CONTROL UNIT POWER | NG | Check the following items:
9 4 3 15 48|= SOURCE. ® Harness for short or

AJT control unit

AATE64

1. Turn ignition switch to ON position.
(Do not start engine.)
2. Chack voltage between AT control unit

e GONNECT
| AJT - C/UNIT [C| CONNECTOR ] % e

—

4 9

G/R

V]

¥

AAT271

terminals (4), (9) and ground.
Battery voltage should exist.

OK

B v

open between ignition
switch and A/T controf
uhit {Main harness)

@ |gnition switch and fuse
Reter to EL section
(“POWER SUPPLY
ROUTING™).

CHECK A/T CONTROL UNIT GROUND

CIRCUIT.

1. Turn ignition switch o OFF position.

2. Disconnect A/T control unit harness
connector.

3. Check resistance between A/T control

(8]

“_A!T _C/UNTT |°] CONNEGTOR I! %
48

[

IMSCUNNECT

AAT272

unit harness connector terminals @

NG

and ground.
Resistance:
Approximately 00
OK
 J

.| Check harness for short or
"] open between A/T control

unit and ground.

CHECK LAMP CIRCUIT.

1. Turn ignition switch to OFF position.

2. Check resistance between A/T control
unit harness connector terminals @

and @

Resistance: 50 - 1000

A/T control unit terminal

3. Reinstall any part removed.

NG

[ cuniT_[o[ connecTar]|
3 4

“

DISCONNECT

8y G/R

= Wt

SATS578HC

OK

.| Check the following items:

® O/D OFF indicator lamp
(Refer to EL section.)

® Harness for short or
open between ignition
switch and O/D OFF
indicator lamp (Main har-
ness)

® Harness for short or
open between O/D OFF
indicator lamp and A/T
control unit

Check again.

NG

OK

566

h 4

INSPECTION END

AT-88

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

2. If NG, recheck AT con-

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




TROUBLE DIAGNOSES

Diagnostic Procedure 2
S SYMPTOM:
o : e Engine cannot be started with selector lever in “P” or ¢l
eli-dragnosis 171 X1k H'H
start N 'pOSItlon. H H 113 L 11,14
e Engine can be started with selector lever in “D”, “2”,
ccq 3 oy HY ol
___________________________ Light 1” or “R” position. li3
Does ECU INPUT SIGNALS in Yes | Check inhibitor switch cir- Bl
{ Shade =/ Data Monitor show damage to | cuit. Refer to “Seli- }
SAT409F inhibitor switch circuit? diagnosis”, AT-74.
OR e
DISCONNELT
.TE:]’. Does self-diagnosis show damage
g &/ to inhibitor switch circuit? Ee
7
[;b No
|
Y B ' EE
G ﬁ_ Check inhibitor switch 2-pin connector for NG Repair or replace inhibitor
AN short or open. Refer to “Electrical Compo- | switch, 2L
‘teh nents Inspection”, AT-108, e
AATES2 OK
v T
Check starting system. Refer to EL sec- NG‘ Repair or replace damaged
tion (“System Description”, “STARTING "| parts.
SYSTEM”).
OK
v i,
INSPECTION END
ﬁﬁfﬂ
Diagnostic Procedure 3
- SYMPTOM: —
Ty g Vehicle moves when it is pushed forward or backward with <
& ne B selector lever in “P” position.
\\ @ Check parking compoenents. Refer to NG‘ Repair or replace damaged
\\ Idier gear “DISASSEMBLY" and “ASSEMBLY”, "] parts. N
B
— Parking pawl AT-136. e
lOK
SAT282F
INSPECTION END
[
(D3

AT-89 567
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T Diagnostic Procedure 4
SYMPTOM:

Vehicle moves forward or backward when seiecting “N”

Self-diagnosis e

start position.

—————————————————————————— Light @ Does ECU INPUT SIGNALS in YesL Check inhibitor switch cir-
Data Monitor show damage to 7| euit. Refer to “Self-
inhibitor switch circuit? diagnosis”, AT-74.

1 Shade OR
1
SATA99F]
@ Does seif-diagnosis show damage
to inhibitor switch circuit?
No
¥ =
Check control cable. Refer to “ON- NG‘ Adjust control cable.
VEHICLE SERVICE”, AT-127. "| Refer to “ON-VEHICLE
SERVICE", AT-127.
OK
i —
C
|| a \ | | © v
T405F] | Check A/T fluid level again. NG | Refill ATF.
OK
) = ¢
1. Remove oil pan. NG | 1. Disassemble A/T.
2. Check A/T fluid condition. | 2. Check the following
oK items:
® Forward clutch assembly
i #® Qverrun clutch assembly
® Reverse clutch assembly
SAT638A L4 NG
Check again. 1. Perform A/T control unit
i " input/ogtput signal
inspection.
2. ¥ NG, recheck A/T con-
v trol unit pin terminals for
INSPECTION END damage qr leose con-
nection with harness
connector.

SAT171B

568 AT-90



TROUBLE DIAGNOSES

~ A

Fonenl~

ST

b/ -

r Throttle position
sensor circuit

AST Aluid temperature
sensor circuit

Diagnostic Procedure 5
SYMPTOM:

There is large shock when changing from “N” to “R” posi-

Seif-diagnasis Line pressure tion.
start solenoid vakle
circuit .
= E ‘.":“';ﬂ ﬁu
Light
Does sell-diagnosis show damage to Yes_‘ Check damaged circuit.
Shade | | throttle position sensor, line pressure sale- | Refer to “Self- diagnosis”, =i
= noid valve or fluid temperature sensor cir- AT-57.
SAT920FB| | CUIt?
'E Throttle position sensor No LE
AT fluld
temperature .~ ECM v B
sensar T Check throttle pesition sensor. Refer to NG | Repair or replace throttle =
EC section [“Throettle Position Sensor "1 position sensor.
5 33437 (DTC: 0403)", “TROUBLE DIAGNOSIS =5
A/T control unit AL FOR DTC P0120"].
12 =
Dropping resistor OK
D| cL
Line pressure solencid v
- b
vane AATESS] | Check line pressure at idle with selector NG | 1. Remove control vaive -
lever in “D" position. Refer to “PRES- " assembly. Refer to "ON- Ll
s SURE TESTING™, AT-113. VEHICLE SERVICE",
Ty 5 AT-125.
et 2. Check the following
\ items:
| ® Valves to control fine -
pressure (Pressure regu- 1=
) fator valve, pressure
modifier valve, pilot .
Throt:e position sensor ) valve and pilot filter) s
7 and throttle position switc @ Line pressure solenoid
AT 7 2 arearr valve
l B
r
Check again. NG_‘ 1. Perform A/T control unit
oK " inputioutput signal &T
inspection.
2. If NG, recheck A/T con-
v trol unit pin terminals for e
INSPECTION END damage ::fr loose con-
nection with hamess
connector. S
SATA494G )
(A%
EL
(B
AT-91 569



TROUBLE DIAGNOSES

Diagnostic Procedure 6
SYMPTOM:
3 Vehicle does not creep backward when selecting “R” posi-
tion.
‘ . NG -
Check A/T fluid levelf again. »| Refill ATF.
NG in both 1
E] J and R positions i
SATE38A 4
Check stall revolution with selector lever »| 1. Remove contral valve
in “1" and “R" positions. assembly. Refer to “ON-
VEHICLE SERVICE”,
OK OK in “17 position AT-125.
NG in "R” position 2. Check the following
ftems:
Jr ® Valves to control line
1. Remove control valve assembly. lp;rt%?s\?arﬁiéPBe;gsz?eregu-
EEE{/:EEPNA:I\'{:EESICLE modifier valve, pilot valve
2. Check the ;‘ollowing items: and pilot filter) ;
® Valves 1o control line pressure ¢ \I;:ar?\?epressure solenoid
(Pressure regulator valve, pres- :
sure modifier valve, pilot valve 2 gfjcsf ?&b}g,éﬁn
and pilot filter) e g
SAT483G ® | ine pressure solencid valve ® Oil pump assembly
i" gﬁassemble AT ) ® Torque converter
. Check the following items: ® Reverse clutch assembly
: _(I?'I pump assembly ® High cluich assembly
orque converter ® Low & reverse brake
*® Reverse clutch assembly assembly
#® High clutch assembly ® | ow one-way clutch
Jr NG
» 1. Remove control valve
Check line pressure al idle with selector assembly. Refer to “ON-
lever in “R” position. Refer to “PRES- VEHICLE SERVICE”,
SURE TESTING™, AT-113. AT-125.
2. Check the following
CK items:
® \ajves to control line
SAT494G pressure {Pressure regu-
E] v lator valve, pressure
) modifier vaive, pilot valve
1. Remove oil pan. o and pilot filter)
2. Check A/T fluid condition. ® Linge pressure solenoid
valve
NG OK 3. Disassemble A/T.
4. Check the following
item:
® ® Oil pump assembly
h 4
. NG i
Check again. p 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
SAT171B ¥ :jrol unit pin Itermina!s for
amage or loose con-
INSPECTION END necticn with harness
connector.

570 AT-92



TROUBLE DIAGNOSES

SATE3BA

SATAG3G

SATA%4G

SATI71B

Diagnostic Procedure 7
SYMPTOM:

Vehicle does not creep forward when selecting “D”’, “2” or

“1” position.

NG

Check A/T fluid level again. | Refill ATF.
OK
E] ¥ i
Check stall revolution with selector lever NG_ 1. Remaove control vatve
in “D” position. Refer tc “STALL assembly. Refer to “ON-
TESTING”, AT-110. VEHICLE SERVICE",
AT-125.
OK 2. Check the following
v items:
, , . ® Valves to control line
Checl_< I|E|e"pressgre at idle WI!II’l] selector pressure (Pressure regu-
lever in “D pomf!on. Refer to "PRES- lator valve, pressure
SURE TESTING”, AT-113. modifier valve, pilot valve
0K NG and pilot filter)
¥ ® | ine pressure sclenoid
1. Remove control valve assembly. valve
Refer to “ON-VEHICLE 3. Disassemble A/T
SERVICE”, AT-125. 4. Check the following
2. Check the following items: items:
® Vaives to controt line pressure ® Oil pump assembly
(Pressure regulator valve, pres- ® Forward clutch assembly
sure modifier valve, pilot valve ® Forward one-way clutch
and pilot filter) ® | ow one-way cluich
® Line pressure solenoid valve ® Low & reverse brake
3. Disassemble AT assembly
4. Check the following item: ® Torque converter
® Oil pump assembly
D) ¥ NG
—m
1. Remove oil pan. @
2. Check A/T fluid condition.
OK
h 4
Check again. NG‘_ 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
Jr trol unit pin terminals for

INSPECTION END

AT-93

damage or [oose con-
nection with hamess
connectar.

571
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start

Sedlf-

Diagnostic Procedure 8

572

C;ilg : i ~Revolution sensor
FF\ \: ~Vehicle speed sensor SYMPTOM:
d,' — /'Sh'ﬁ_ solenoid valve A | \fghicle cannot be started from “D,” on Cruise test — Part
faghosis / 7 Shift solenoid 1
// // valve B -
TN -~ Light Is Diagnostic Procedure 6 OK? No »| Go to Diagnostic Proce-
dure 6, AT-92.
- Shade , Yes
v
! Does self-diagnosis show damage to Yes= Check damaged gircuit.
SATH34F} | revolution sensor, vehicle speed sensor, Refer to “Self-diagnesis”,
shift solenoid valve “A” or “B” after cruise AT-53.
test?
No
E v
Check throttle position sensor. Refer to NG> Repair or replace throtile
EC section ["Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO1207.
OK
v
) o NG
Check line pressure at stall point with >
selector lever in “D” position. Refer to 1. Remove control valve
“PRESSURE TESTING”, AT-113. assembly. Refer to “ON-
VEHICLE SERVICE",
OK AT-125.
D] NG | 2- Check the following
Y > items:
1. Remove oil pan. ® 3hift valve “A”
2. Check A/T fluid condition. ® Shiit valve “B”
® Shift sclenocid valve “A”
oK ® Shift solenoid vaive “B”
h J .
® Filot valve
1. Bemove control valve assembly. Refer ® Pilot filter
to “ON-VEHICLE SERVICE”, AT-125. 3 Disassemble AT
sAT294a| | 2. Chack the following items: 4. Check the following
® Shift valve “A" items:
. Shf“ valve "B” ® Forward cluich assembly
® Shift solenoid valve “A” ® Forward one-way clutch
® Shift solenoid valve “B” ® Low one-way clutch
® Pilot valve ® High clutch assembly
® Pilot filter ® Torque converter
® O
OK OK Oil pump assembly
b4
. NG )
Check again. »| 1. Perform A/T control unit
input/output signal
OK inspection.
SATI71B 2. If NG, recheck A/T con-
¥ trol unit pin terminals for
INSPECTION END damage or loose con-
nection with harness
connector.

AT-94




TROUBLE DIAGNOSES

OFF

Self-diagnosis
start

] Shade
SATA99F

Revolution sensor

Diagnostic Procedure 9
SYMPTOM:

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

Iy
4

A/T does not shift from “D,” to “D,” when depressing
accelerator pedal fully at the specified speed.

Vehicle 25 35
Speed-
speed or?-neter 27 AT controf unit
sensor
SAT723G

NI

Throttle position sensor
and throttle position switch

SAT931F|

SAT171B

Are Diagnostic Procedures 7 and 8 OK? No o Go to Diagnostic Proce-
dure 7 or 8, AT-33, 94.
g Yos i
5 Does ECU INPUT SIGNALS in Yes,; Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer to "Self-
inhibitor switch circuit? diagnosis”, AT-74. L
OR
‘i:’il’. Does seff-diagnosis show damage EE
5N/ to inhibitor switch circuit?
No e
B v B
Check revolution sensor and vehicle NG_ Repair or replace revolu-
speed sensor circuit. Refer to “Self- tion sensor and vehicle
diagnosis”, AT-53. speed sensor circuits. Gl
OK
C -
- — J' NG BT
Check throttle position senscr. Refer to | Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNCSIS
FOR DTC P0120"].
OK
D] h 4 |42
1. Remove oil pan. NG_ 1. Remove cantrol valve.
2. Check A/T fluid conditicn. Refer to “ON-VEHICLE
SERVICE”, AT-125. =T
! OK 2. Check the following
’ items:
1. Remove control valve. Refer to “ON- ® Shift valve “A” .
VEHIGLE SERVICE”, AT-125. ® Shift solenoid valve “A” BiF
2. Check the following items: ® Pilot valve
® Shift valve “A” @ Pilot filter
® Shift solencid velve “A” 3. Disassemble A/T. ST
® Pilot valve 4. Check the following
& Pilot filter itams:
® Servo piston assembly .
OK OK| @ Brake band ]
- ® Ol pump assembly
4
Check again. NG_ 1. Perform A/T control unit BT
input/output signal
OK inspection.
2. If NG, recheck A/T con- (&
¥ trol unit pin terminals for
INSPECTION END damage or loose con-
necticn with harness El
connector. -
103
AT-95 573



TROUBLE DIAGNOSES

574

AT-96

[A] E Diagnostic Procedure 10
Lo SYMPTOM:
Selfdiagnosis A/T does not shift from “D.,” to “D,” at the specified speed.
start
Are Diagnostic Pracedures 7 and 8 OK? No | Goto Diagnostic Proce-
O Light Ve | dure 7 or 8, AT-93, 34.
A4
(’E\ Does ECU INPUT SIGNALS in Yes | Check inhibitor switch cir-
f ] Shade \) Data Moniter show damage 10 | cuit. Refer to “Self-
‘ SAT490F inhibiter switch circuit? diagnosis”, AT-74.
R
(B
£3 Does self-diaghosis show damage
T a @ to inhibitor switch circuit?
No
BR B I
Check throttle position sensor. Refer to NG_ Repair or repiace throttle
/ EC section [“Throttle Position Sensor i position sensor.
Thmme-ﬁosm")n sensor (DTC: 0403)", “TROUBLE DIAGNOSIS
/_and throttle position switch FOR DTC PD120"].
AT 7 arear oK
l
1. Bemove oil pan. NG_ 1. Hemove control valve
2. Check A/T fluid condition. - assembly. Refer to “ON-
OK VEHICLE SERVICE",
AT-125.
h 4 2. Check the following
1. Remove control valve assembly. Refer items:
ta “ON-VEHICLE SERVICE”, AT-125, @ Shift valve “B”
2. Check the following items: ® Shift solenoid valve “B”
® Shift valve "B” ® Pilot valve
SATI71E ® Shift solenoid valve “8” ® Pilot filter
& Pilot valve 3. Pisassemble A/T.
® Piiot filter 4. Check the following
OK items:
OK ® Servo piston assembly
® High clutch assembly
® Oil pump assembly
¥
Check again. NG | 4 perform A/T control unit
OK input/output signal
inspection.
2. If NG, recheck A/T con-
A4 trol unit pin terminals for
INSPECTION END damage or loose con-
nection with hamess
connector.




TROUBLE DIAGNOSES

Self-diagnosis
start

-~ Shift solencid valve A

JrShi‘I’t solenoid valve B
A/T fluid
temperature sensor

-p--Light

Reveoiution sensor
/‘ Vehicle speed sensor

AATEE6

S
NI

Throttle Eosition sensor
and throttle position switch

SATA31F

SAT171B

Diagnostic Procedure 11
SYMPTOM:

e A/T does not shift from “D;” to “D,” at the specified

speed.

¢ A/T must be warm before “D;” to “D,” shift will occur.

Are Diagnostic Procedure 7 and 8 QK? No »| Go io Diagnostic Proce-
dure 7 or 8, AT-93, 94.
Yes
v
Does self-diagnosis, after cruise test, ves Check damaged circuit.
show damage to any of the following cir- Refer to “Self- diagnosis™,
cuits? AT-53.
® |nhibitor switch
® QOverdrive switch
® Shift solenoid valve “A” or “B”
® Revolution sensor
® Vehicle speed sensor
® A/T fluid temperature sensor
No
B Il
Check throtile position sensor. Refer to NG | Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNQOSIS
FOR DTC PO120"].
OK
v
1. Remove ail pan. NG.; 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to “ON-
VEHICLE SERVICE”,
OK AT-125.
2. Check the following
A items:
1. Remove control valve assembly. Refer & Shift vaive “B”
to “ON-VEHICLE SERVICE”, AT-125. ® Overrun clutch control
2. Check the following items: valve
# Shift valve “B” ® Shift solenoid valve “B”
® Overrun clutch control valve ® Pilot valve
® Shift solenoid vaive “B” @ Pilct filter
® Pilot valve 3. Disassemble A/T.
® Pilot filier 4, Check the fellowing
items:
OK ® Servo piston assembly
OK| ® Brake band
4 ® Torque converter
# Oil pump assembly
Y
. NG .
Check again. pi 1. Perform AT control unit
input/output signal
Ok inspection.
2. M NG, recheck A/T con-
v trol unit pin terminals for

INSPECTION END

AT-97

damage or loose con-
nection with harness
connector.

@l

(

A

2l

LG

(T

=
Il

RA

=X )

I
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Self-diagnosis
start

Torque converter
clutch sclenoid valve

- - Light

- Shade

SATO36F

Diagnostic Procedure 12
SYMPTOM:

A/T does not perform lock-up at the specified speed.

by

Throttle position sensor
and throttle position switch

AT SATS31F

576

Does self-diagnosis show damage to Yes | Chack torque converter
torque converier clutch solenoid valve cir- | cluteh solsnoid valve cir-
cuit after cruise test? cuit. Refer to “Seli-
No diagnosis”, AT-85.
= Y
Check throttle position sensor. Refer to NG‘_‘ Repair or replace throttle
EC section [“Throttle Position Sensor " position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O1207].
OK
v
1. Remove control valve. Refer to “ON- NG‘ Repair or replace damaged
VEHICLE SERVICE", AT-125. i parts.
2. Check following items:
® Torgue converter clutch control valve
® Torque convarter relief valve
® Torque converter clutch sclenoid valve
& Pilot valve
® Pilat filter
OK
p A
Check again. NG‘ 1. Perform A/T control unit
OK ?nput/ogtput signal
inspection.
2. If NG, recheck A/T con-
v trol unit pin terminals for

INSPECTION END

AT-98

damage or loose can-
nection with harmess
connector,




TROUBLE DIAGNOSES

AR
Self-diagnosis
start

Engine speed

— signal

SATO37F]

SAT171B
Self-diagnosis
start
—————————————————————— Light
j‘ Shade
SAT242C)

Diagnostic Procedure 13

SYMPTOM:

A/T does not hold lock-up condition for more than 30 sec-

onds.

—
Does self-diagnosis show damage to Yes.: Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “Self-
test? diagnosis”, AT-70.

No

B v
1. Remove oil pan NG
2. Check A/T fluid condition. | 1. Remove control valve

assembly. Refer to “ON-
CK VEHICLE SERVICE",
¥ AT-125.
1. Remove control valve assembly. Refer 2. Check the following
to “ON-VEHICLE SERVICE", AT-125. . items:
2. Check the following itema: Torque converter clutch
@ Torgue converter clutch control valve C‘?”tm' valve
® Pilot valve ® Pilot valve
® Pilot filter ® Pilot filter
3. Disassemble A/T.
OK OK 4. Check torque converter
- and oil pump assembly.
p 4
Check again. NG.; 1. Perform A/T control unit
inputfoutput signal
OK inspection.
2. If NG, recheck A/T con-
Y tral unit pin terminals for

INSPECTION END

Diagnostic Procedure 14

SYMPTOM:

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

damage or loose con-
nection with hamess
connector,

Does ECU INPUT SIGNALS in
Data Monitor show damage to
ctosed throtile position switch cir-
cuit?

&

OR

Yes

.ﬁ‘ Does self-diagnosis show damage
A2/ to closed throttle position switch

circuit?
l No

| Check closed throttle posi-
"1 tion switch circuit. Refer to

“Self-diagnosis™, AT-74.

Check again.

NG

=

INSPECTION END

AT-99

A4

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.

[
(&

=i
Innl

GL

A

i)

=t
[

[

(20
=l

Il

L

e
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Ao Diagnostic Procedure 15
Sl SYMPTOM:
. . e Engine speed does not smoothly return to idle when
Self-diagnosis N i 2 I3 EH
start A/T shifts from “D,” to “D;".
Overrun cluich ¢ Vehicle does not decelerate by engine brake when turn-
solenoid valve . - .
_ ing overdrive switch OFF.
T et e Vehicle does not decelerate by engine brake when
changing selector lever from “D” to “2” position.
- - - Shade
AATE7Y ‘ .
Dees self-diagnosis show damage to Yes‘ Check overrun clutch sole-
overrun cluich solenoid valve circuit after "1 noid valve circuit. Refer to
cruise test? "Self-diagnosis”, AT-83.
Nao
E] v
Check throttle position sensor. Refer to NG Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
L FOR DTC PC1207].
Throttle position sensor
‘. and throttle position switch OK
> -~ s
AN 7= SATE3TF v
1. Remove oil pan. NG | 1. Remove control valve
2. Check A/T fluid condition. 4 assembly. Refer to “ON-
oK VEHICLE SERVICE”,
AT-125.
2. Check the following
v items:
1. Remove conirof valve assembly. Refer ® Overrun clutch control
to "ON-VEHICLE SERVICE”, AT-125. valve
2. Check the following items: ® Overrun clutch reducing
® Overrun clutch control valve valve
® Overrun clutch reducing valve ® Overrun clutch solenoid
saTi71g| | ® Overrun clutch solenoid valve valve
OK 3. Disassemble A/T.
4, Check the folfowing
OK items:
A ® Overrun clutch assembly
® Oil pump assembly
¥
Check again. NG‘ 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for
INSPECTION END damage or loose con-
nection with harness
connector.

578 AT-100
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—Revolution sensor
/ ~Vehicle speed sensor
SIS [ 7 Shift solsnoid valve A

Self-diagnosis | | ,j | rShifi solenoid
start [/ [ valve B
' Ty
" HWLH I
k AU M Shade

| 1

SATI34F
m 0/D
QFF
Self-diagnosis
start
,,,,,,,,,,,,,,,,,, ——-——— - — Light
] Shade
SAT409F

Diagnostic Procedure 16
SYMPTOM:

Vehicle does not start from “D,” on Cruise test — Part 2.

Does self-diagnosis show damage to Yes | Check damaged circuit.
revolution sensor, vehicle speed sensor, Refer to “Self- diagnosis”,
shift solenoid valve “A” or “B” after cruise AT-53.
test?
No
L 4
Check again. NG | 4. Perform A/T control unit
I input/output signai
OK . ‘
inspection.
2. If NG, rechack AT con-
v trol unit pin terminals for

Go to Diagnostic Procedure 8, AT-94.

Diagnostic Procedure 17
SYMPTOM:

AT does not shift from “D,” to “D;” when changing over-

drive switch to OFF position.

damage or loose con-
nection with harmess
connector.

Does ECU INPUT SIGNALS in
Data Monitor show damage ta
overdrive switch circuit?

CR

®

Does seif-diagnosis show damage
o overdrive switch circuit?

Yes
|-

Neo

¥

Go to Diagnostic Procedure 10, AT-96.

AT-101

Check overdrive switch
circuit. Refer to “Self-
diagnosis”, AT-74.

L

T

L
i~

[l
I—

ENTT

i
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Diagnostic Procedure 18
SYMPTOM:
A/T does not shift from “D,” to “2,” when changing selec-

Self-diagnosis : 1T 1L 17, 1L s
start tor lever from “D” to “2” position.

S ) Does ECU INPUT SIGNALS in Yes | Gheck inhibitor switch cir-
-~ Light =/ Data Monitor show damage to "| cuit. Reler to “Self-
inhibitor switch circuit? diagnosis”, AT-74.

OR

} Shade

SAT499F ‘Eﬂ. Does self-diagnasis show damage
to inhibitor switch circuit?

L

No

v

Go to Diagnostic Procedure 9, AT-95.

Diagnostic Procedure 19
Sl SYMPTOM:

, ‘ A/T does not shift from “2,” to “1,” when changing selec-

Selt-diagnosts tor lever from “2” to “1” position.

start

_ ‘/E Does ECU INPUT SIGNALS in Yes | Check inhibitor switch cir-
________________ -+~~~ Light Z/ Data Monitor show damage to cuit. Refer to “SeH-
inhibitor switch circuit? diagnosis”, AT-74.
OR

] Shade
"iﬁ". Does self-diagnosis show damage

to inhibitor switch circuit?

¢No

Check again. NGr 1. Perform A/T control unit
input/output signal

OK inspection.

2. If NG, recheck A/T con-
4 trol unit pin terminals for
INSPECTION END damage or {oose con-
nection with harness
connector,

SATAG9F)

Diagnostic Procedure 20

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting

from “2,” (1,) to “1,".

Is Diagnostic Procedure 6 OK? No .| Go 1o Diagnostic Proce-
"] dure 6, AT-92.

Yes

¥
Go to Diagnostic Procedure 15, AT-100.

AT-102
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TROUBLE DIAGNOSES

Electrical Components Inspection
/\
INSPECTION OF A/T CONTROL UNIT :
]~ Terminal e Measure voltage between each terminal and terminal (9 or -
// @& or @& by following “A/T CONTROL UNIT INSPECTION
TABLE”. M
CONKECT EM
E saTgioc] e Pin connector terminal layout
e 116
| | E
11213141 {9]10)11]12]13;14[15] [} [23[24]25]26)27|2823]30[31|32|33[34[35
516|718 | |16]17}18{19]20]|21]22 36/37]38|39140(41]42[43[44]45[46{47]48
[FE
E L
AAT751
BT
A/T CONTROL UNIT INSPECTION TABLE
(Data are reference values.)
Terminal - Judgement
No. ltemn Condition standard s
When releasing accelerator pedal 15 - 25y
; Line pressure solenoid atter warming up engine. o .
valve : - i
When depressmg accelergtor pedal 0.5V or loss
fully after warming up engine.
When releasing accelerator pedal =
Line pressure sclenoid c@ after warming 3p angine. P 5 - 14V ER
2 vaive -
(with dropping resisior) When depressing accelerator pedal 0.5V or less -
fully after warming up engine. 1
”& Z\:}I;ietir;ieﬂing overdrive switch in ON Battery vohtage
3 O/D OFF indicator famp A - AS
When selting overdrive switch in 1V or less
OFF position.
When turning ignition switch to ON. | Battery voltage BT
4 Power source
When turning ignition swiich fo OFF. | 1V or less
B
b
ok
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal - Judgement
No. Item Condition standard
5 Torque converter clutch When A/T performs lock-up. 8- 15V
solencid valve When A/T does not perform fock- up. | 1V or less
When shift sclenoid valve A oper-
ates. Battery voltage
) (When driving in D, or D,.)
8 Shift sclenoid valve A
When shift solenoid valve A does not
operate, 1V or less
(When driving in D, or D,.)
When shift solenoid valve B cper-
ates. Battery voftage
(When driving in D, or D)
7 Shift solencid valve B
When shift solenoid valve B does
not operate. 1V or less
{(When driving in D, or D,.)
When overrun clutch solenoid valve
Battery voltage
a QOverrun clutch solenoid cperates.
valve When overrun clutch solenoid valve
1V or less
does not operate.
9 Power source Same as No. 4
107 DT1 — —
1 DT2 — —
12+ DT3 — —
13 —— — —
Closed throttle position When relegsing accel.erator pedal Battery voltage
14 switch after warming up engine.
(in throtile position When depressing accelerator pedal
itch) . ) 1V or less
SWi t after warming up engine.
15 Ground {System) @ — —
Wh-.eh setting selector lever to 1 Rattery voltage
. position.
16 Inhibitor 1 position switch o
b When setting selector lever to other
J . 1V or less
positions.
Wh 1ti lector | to 2
ela.n setting selector lever to Battery voltage
" ) ) positicn.
17 Inhibitor 2 position switch
When setting selector lever to other
. 1V or less
positions.
Whgn setting selector lever to D Battery voltage
positon.
18 Inhibitor D position switch
When setting selector lever to other
o 1V or less
positions.

*: These terminals are connected to the ECM (ECCS control module).
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Tarminal " Judgement
dit
No. ltem Condition standard
When setting selector lever to N or P
L Battery voltage
19 Inhibiter N or P position position.
switch When setting selector lever to other
. 1V or less
positions.
; .
V\,hz.eﬁ setting seleclor lever to R Battery voliage
position.
20 Inhibitor R position switch
When setting selector lever to other
. 1V or tess
positions.
) ] :-?{& When depressing acceleraior pedal
V_V'de open throttle posi- more than half-way after warming up | Battery voltage
o1 tion switch engine.
(in throttle positicn -
switch) When releasing accelerator pedal 1V o less
after warming up engine.
22 — — _
Power source When turning ignition switch to OFF. | Battery voliage
: B - G
{Memory back-up) @ l@ When tuming igniticn switch to ON. | Battery voltage
24 Engine speed signal @ @ _G; When engine runs at idle speed. 0.6 - 1.8V
1V or more
) When vehicle cruises at 30 km/h (19 | Voltage rises gradually in
25 Revolution sensor MPH). response to vehicle
{(Measure in AC position) speed.
When vehicle parks. ov
26 — — -
Volta aries between
, When moving vehicle at 2 to 3 km/h [ 70 o 9¢ ¥arl
27 Vehicle speed sensor less than 1.0V and more
(1 to 2 MPHj} for 1 m {3 ft) or more.
than 4.5V.
28" - — —
29* — — —
30" — @ — —
31 Throttle position sensor n 45 - 55V
{Power source) @
32 - — o

** These terminals are connected to the Data link connector for CONSULT.

AT-105
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminat . Judgement

No. ltem Condition standard
Wh:en ATF temperature is 20°C Approximately 1.5V

a3 AT fluid temperature (68°F).

sensar -3 When ATF tom ture i ©
@ (172::). emperature is 80°C Approximately 0.5V
When depressing accelerator pedal | Fully-closed throttle:

34 Throttie position sensor slowly aftgr warming up .engme. Approximately 0.5V
{Voltage rises gradually in response | Fully-open throttle:

to throttie position.} Approximately 4V

35 Thrattle position sensor

{Ground)

36 — — —
When ASCD cruise is being per- Batterv voltage
formed. (CRUISE light comes on.) fy voltag

37 ASCD cruise signal When ASCD cruise is not being per-
formed. (CRUISE light does not 1V or less
comes orn.)

38 — — —
When setting overdrive switch in ON

o Battery voltage
position.

35 Overdrive OFF switch

;},ﬁ When setting overdrive switch in 1V or iess

Qg QFF position.

= Wh‘en {-*\(_?CEL set §ffu|tch on ASCD More than 4.5V
= cruise Is in D, position.

40 ASCD O/D cut signal
When ACCEL set switch on ASCD

o o 1V or less
cruise is in D position.

M — — —

42 — — e

43 — @ — _

44 — — —

45 OBD-Il output — —

46 — i i — —

47 — — —

48 Ground {System) — —

* These terminals are connected to the ECM (ECCS control module).
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

Shift e vatve B SOLENOID VALVES AND FLUID TEMPERATURE
\ Shift solenoid vatve A SENSOR

‘ \ Qramun clutch solenola valve e For removal and installation, refer to “ON-VEHICLE ]
SERVICE”, AT-125.

Torque converter clutch solenoid valve

. /4]‘ Solenoid valves
o B
el B0 Lemperature Resistance check [E
3 S ensor . .
D‘ﬁ e Check resistance between two terminals.
Line pressure i it L4
/ sofenoid valve ) Solenoid valve Terminal No. inisrizc)e -
Shift solenoid .
l valve “A” ® LG
Shift solenoid
20 - 300
_7 valve “B” @ 0-30 2
Q _ Overrun clutch
’ J @631 | id val Ground
\5_'33 35 -5 s0lenolad valve (Bracket) e
N DISCONNELT . BE
Line pressure @ 55 .50
solenoid valve ' )
‘. Q Torque converter @ L
i lutch solencid 10 - 160
—t c
aaTee7]  vale
] T
Shift solencid valve B Operatlon ChECK, . R . .
| Shift solenoid valve A e Check solenoid valve by listening for its operating sound
Qerrun clutch solenoid valve while applying battery voltage to the terminal and ground

Torgue converter clutch solenoid valve

(bracket).
5 [P
& ’g; £z
o -y
Li B

A

BT
AATEEG1 .
Wrapped Fluid temperature sensor
Thermometel Check resistance between terminals @Gdand @while changing
temperature as shown at left. =
Temperature °C (°F) Resistance (Approx.)
20 (68) 2.5 kN [
P 80 (176) 0.3 k02

-
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TROUBLE DIAGNOSES

DISCONNERT

& @ €
/@ﬁ]

AATESS

,
= tnhibitor

switch
&34

)

. ] -
)’/ - Battery |

e
i

|
i

I

S b
b N
@ . > gﬁ ~T Inhibitor switch

“/ /yharness connector -

AATEE7

586

Electrical Components Inspectioh (Cont’d)
OVERDRIVE SWITCH

Check continuity between terminals (1) and @).
O/D switch position Continuity

ON No

OFF Yes

INHIBITOR SWITCH

1. Check continuity between terminals (1) and (@) and between
terminals @) and @), &), &), @, ®, @ while moving selec-
tor lever through each position.

Lever position Terminal No.
P D-® @-—-@
R @-06
N ®—@ ®—0®
D ®—-@
2 ® —
1 ®-®

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

3. If OK on step 2, adjust control cable. Refer to “ON-VE-

HICLE SERVICE”, AT-127.

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

if OK on step 4, adjust inhibitor switch. Refer to “ON-
VEHICLE SERVICE”, AT-126.

If NG on step 4, replace inhibitor switch.
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

8

2
e

€ = S,
N\ 2] Q

2

iEg) k

REVOLUTION SENSOR

¢ For removal and
SERVICE", AT-126.

installation,

refer to

“ON-VEHICLE

e Check resistance between terminals (1), (@ and (3.

Resistance

@ 500 - 6500
@ @ No continuity
@ @ No continuity

AATA10)

N

MISCORNECT

A
g

\% f{f(« O E )
W

DROPPING RESISTOR

AATELE

DSUHJ tl

THROTTLE POSITION SWITCH

Closed throttle position switch (idle position)
e Check continuity between terminals @) and 3).

Check resistance hetween terminals (1) and (2).
Resistance: 11.2 - 12.8()

PG

o

® e
A€ ®
o
o Lo

i 2,

g

Gl

i

Accelerator pedal condition Continuity
Released Yas E
Depressed Ne
e To adjust closed throttle position switch, perform Basic [
Inspection of TROUBLE DIAGNOSIS — General Descrip-
AATA00 tion in EC section. -
Wide open throttle position switch o
e Check continuity between terminals (1) and (2).
e
Accelerator pedal condition Continuity o1
Reieased No
Depressed (fully) Yes S
ET
AAT309 -
F&
I=l.
1820
AT-109 587



TROUBLE DIAGNOSES

SATH13G

SAT514G

“ SAT771B

588

Final Check
STALL TESTING
Stall test procedure

1.
2.

=& 0w

Check A/T and engine fluid levels. If necessary, add.
Crive vehicle for approx. 10 minutes or until engine oil and
ATF reach operating temperature.
ATF operating temperaiure:
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 mark the 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:

2,150 - 2,450 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-110



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 illustrations
on previous page.

In order to pinpoint the peossible damaged components, follow the WORK FLOW shown in AT-14.

Note

Stall revolution is too high in “D”, “2” or “1” position:

« Slippage occurs in 1st gear but not in 2nd and 3rd gears. ..... Low one-way clutch slippage

e Slippage occurs in the following gears:
1st through 3rd gears in “D” position and engine brake functions with overdrive switch set to OFF.
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 Engine brake does not function in “1"” position. ..... Low & reverse brake slippage
e Engine brake functions in “1” position. ..... Reverse clutch slippage

Stall revolution within specifications:

e \Vehicle does not achieve speed of more than 80 km/h (50 MPH). ..... One-way clutch seizure in torque
converter housing

CAUTION:

Be careful since automatic fiuid temperature increases abnormally.

e Slippage occurs in 3rd and 4th gears in “D” position. ..... High clutch siippage

e Slippage occurs in 2nd and 4th gear in “D” position. ..... Brake band slippage

¢ Engine brake does not function in 2nd and 3rd gears in "D position, 2nd gear in “2” position, and
1st gear in “17 position with overdrive switch set to OFF.

Stall revolution less than specifications:
e Pocr acceleration during starts. ..... One-way cluich seizure in torque converter

AT-111
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TROUBLE DIAGNOSES

Judgement of stall test

Final Check (Cont’d)

Selector [ever position

Judgemin_t__ - o
9 | v H
0 L L
I S Lo
H I L

Damaged components

Forward clutch

Low & reverse brake

Forward one-way
clutch

S

: Stall revolytion is normal.
: Stall revolution is higher

than specified.

: Stall revolution is lower

than specified.

Low cne-way
clutch

Reverse
clutch

Engine

Hydradulic circuit for
line pressure control
{Line pressure is low.)

Torgue converter
cne-way clutch

Clutches and

high clutch, brake band and
overrun clutch are QK.
{Condition of high clutch,
brake band and overrun
ciutch cannot be canfirmed

brakes except

(5] H 0] by stait fest.}
o Ho | o
T H 0]
R H_ | ©
Selector lever position Judgement

590
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TROUBLE DIAGNOSES

7 D2 and 1
- 'f (positions

Test port for

SAT301TFA]

SATB47B

i

Qil pressure gauge set

SATH13G

Final Check (Cont’d)
PRESSURE TESTING

¢ Location of pressure test ports.
Always replace pressure plugs as they are self-sealing

bolts.

Line pressure test procedure

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

2.
ATF reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)
3.

4. Set parking brake and block wheels.

Continue to depress brake pedal fully while line pres-
sure test is being performed at stall speed.

AT-113

Install pressure gauge to corresponding line pressure port.
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TROUBLE DIAGNOSES

Final Check {(Cont’d)

5. Start engine and measure line pressure at idle and stall
speed.

e When measuring line pressure at stall speed, follow the
stail test procedure.

Line pressure: Refer to SDS, AT-228.

SAT493G

JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected parts

At idle

Line pressure is low in all positions. ® Qi pump wear

® Control piston damage

® Pressure regulator valve or plug sticking

® Spring for pressure requlator valve damaged

® Fluid pressure leakage between oil strainer and pres-
sure regulator valve

® Clogged strainer

Line pressure is low in particular position. ® Fiuid 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" pesitions.
Therefore, fiuid leakage exists at or around low and
reverse brake circuit.
Refer to "OPERATION OF CLUTCH AND BRAKE”,
AT-11.

Line pressure is high. ® Maladjustment of throttle position sensor

® A/T fluid temperature sensor damaged

® Line pressure solenoid valve sticking

® Short circuit of line pressure solenaid valve circuit
® Pressure modifier valve sticking

® Pressure regulater valve cr plug sticking

® Open in dropping resistor circuit

At stall speed

Line pressure is low. ® Maladjustment of throttle position sensor

® Line pressure solenocid valve sticking

@ Shorl circuit of line pressure sclencid valve circuit
® Pressure regulator vaive or plug sticking

® Pressure modifier valve sticking

® Pilot valve sticking

592
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TROUBLE DIAGNOSES

Symptom Chart

4 ON vehicle ——m—F—7———»|d4—— OFF vehicle E—
26, 83, b5, 125, 67, 136, | 170, | 177, 183,
Reference page (AT- ) 127 126 70 72 50 61, 72| 65, 63 125 125 152 173 187 177 194
g
&3
f
@
- g
2% E
E| & T
= [Numbers are arranged in order of ‘i & © % e .
"o |probability. 2l 28 © g 2 .
& |Periorm inspections starting with g > . _; s o 8 ] :1% £
&numberone and work up. Circled 2 g = g < 'm 'g g S @ T 5 5 cle @
Enumbers indicate that the transaxle s 5 5|¢ 2 £t % v 2 = ~le Bl 2 2 g g
3 [must be removed from the vehicle. = 5|g&g w|a g 212 8/¢ 2s 2|l “|&8 = c g8|l- 5|3 5
£ |8 2|8 B|oH 2lo |z 8|8 B2 P 5] £ 2 3|8 =@ g
i =15 gle 8|2 |z e|le 31z 2|5 8|8 £|¢ 2 {3 2|2 Y|z =|&
B 8% a5 Sl2 %% (& §(3 ©|Z E|E 7|8 ol €|2 2T I|& &5|°©
5 os|5 elS ol E|ls 5l |5 (B E|E £lg 2|2 2|5 2| £l=
2 21g g2 22 5|8 e|ls 5|3 (2 E|E 5|8 5|52 ©|s €|2 5= e|&
SEIE 122228 ElE 28 e e E|EalE Bl oI B g
£ S|E FlE W|d S|C d|low S8 &g L4 2 &| T|& £/8 313 6o
a9 Engme does not start in N, F posi- sig 1
tions.
a9 Engine starts in positions cther than 112
N and P.
N Transaxle noise in P and N posi- 1 ala s s @ @
tions.
WVehicle maves when changing into
89 P position or parking gear does not 1 @
disengage when shifled out of P
position.
90 |Vehicle runs in N position. 1 @ @ @
Vehicle will not run in R position
95 (but runs in B, 2 and 1 positions). ; o4 3 @ @ ® @
Clutch slips
Very poor acceleration.
_ Vehlgle braked when shifting into R M- 55 4 @ @
position.
o Sha.rP shock in shifting from N 1o D 2 501 3|7 5 4 8 @
position.
Vehicle will not run in D and 2 posi-
— [tions (but runs in 1 and R posi- 1 @
tions).
Vehicle will not runin D, 1, 2 posi-
tions fbut runs in R pesition). Clutch @ @ @
83 slins. 1 2|4 3 5
Very poor acceleration.
_ _Clulcht?s or brakes slip somewhat 1 3 s |8 5 7 @ @ @
in starting.
— |Excessive creep. 1
2:25 No creep at all. 1 213 @ @ @ !
__ |Failure to change gear from D, to 5| 1 5 4 3 @
D,
o Ezlluretochangegearfrom D ta K 5 i |3 @ @
_ Eallure to change gear from Dy 1o o |9 4 3 5 @
4
95,|Tao high a gear change point from
96,|D, to Dy, from D, to D, from O to 1]2 314
97 |Dy.
__ | Gear change directly from D, to Dy 1 2 @
OCCUrs.
Engine stops when shifting lever
— 2
ino R, D, 2and 1. 1 3 @
__ |Too sharp a shock in change from 1 s |4 5 3 @
Byto Do,
__ | Too sharp & shock in change from 1 53 @ @
D, to O,

AT-115
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TROUBLE DIAGNOSES

Symptom Chart (Cont’d

A

ON vehicle

-
Ll

¥ 3

OFF vehicle

 —

Reference page (AT- 1}

28,
127

72

125,
59

61, 72

65, 63

67,
125

125

136,
152

170,
173

177,
187

177

183,
194

)

Reference page (AT-

Numbers are arranged in orcder of
probability.

Parform inspections starting with
number cne and work up. Circled
numbers indicate that the transaxle
must be removed from the vehicle.

Fluid level

Contral cable

Inhibitor switch

Throttle poesition sensor {Adjustment)

Revolution sensor and vehicle speed sensor

Engine speed signal

Englne idling rpm

Line pressure

Controf valve assembly
Shift solenoid valve A
Shift solencid valve B

Lire pressure solencid valve

Torque converter clutch solenoid valve

Quarrun clutch solenoid valve

AT fluid temperature sensor

Accumitator N-D

Accumulator servo release

Ignitian switch and starter

Torgque corverter

il pump

Heverse clutch
High clutch

Forward cne-way clutch

Forward clutch

Low one-way clutch

Low & reverse brake

Parking components

Too sharp a shock in change from
Dj to D,.

ry

ha

[48)

@ Overrun clutch

Almost no shack or clutches slip-
ping in change from D 4 to D,.

o

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

Almost no shock or slipping in
change from D5 to D,.

@ @ @ @ Brake band

Vehicle braked by gear change
from D, to Dy.

Vehicle braked by gear change
from D, to Dy,

®

Vehicle braked by gear change
from Dj te D,

Maximum speed not attained.
Acceleration peoor.

(@ (9

Failure to change gear from D, io
Da.

Failure to change gear from &, to
D. or from D, to D,

Failure to change gear from D, to
D, or from Dj to D5,

Gear change shock felt during
deceleration by releasing accelera-
tor pedal.

Too high a change point fram G, to
Dz, from D to Dg, from Dy to Dy,

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

Kickdown operates or engine over-
runs when depressing pedal in D,
beyond kickdown vehicle speed
limit.

Races extremely fast or sfips in
changing from D, to D, when
depressing pedal.

Races extremely fast or slips in
changing from D, to D, when
depressing pedal.

®

Races extremely fast or slips in
changing from D4 to D, when
depressing pedal.

@

Races extremely fast or slips in
changing from D, or D, to D, when
depressing pedal.

Vehicle will not run in any position.

® O

Transaxie noise in D, 2. 1 and R
positions.

AT-116




TROUBLE DIAGNOSES
Symptom Chart (Cont’d)

ON vehicle

-+~ OFF vehicle —_—

87, 125 138, | 170, 177, 177 183, |

28, 53, 55, 128, N
126 72 61.72185,83| |os 152 | 173 | 187 194

Reference page (AT- ) 17 70 59 ,

=)
oy

==

)

Numbers are arranged in arder of
prohability.

Perform inspections starting with
number one and work up. Circled
numbers indicate that the transaxle
must be removed from tha vehicle.

= A

Reference page (AT-
Shift solenoid valv

Throttle position sensor (Adjustment)
Revolution sensor and vehicle speed sensor
Torque converter cluich salenoid valve

Fluid level

Control cabie

Irthibitor switch

Engine speed signal

Engine idling rpm

Line pressure

Control valve assembly
Shift solenoid valve B

Line pressure solenoid valve
Cverrun clutch selenoid valve
AJT fluid temperature sensor
Accumulator N-D
Accumulator serve release
Ignition switch and starter
Torque converar

QGil pump

Reverse clutch

High clutch

Forward clutch

Forward one-way clutch
Low one-way clutch

Low & reverse brake

Brake bang

Parking components

Failure io change from D, to
102 |2, when changing lever into 2
position.

@ Qverrun cluich

®

~J
-
&)
=3}
[}
L
[

Gear change from 25 to 25 in 2 F"
posilion,

Enging brake does not cperate in

0 1 position. o

Gear change from 1, to 1,in 1
position.

Does not change from 1-10 1, in 1
position.

Large shack changing from 1, to
1y in 1 position.

— |Transaxle overheats. T .. 3. .12 4|8 .. &5. .. 1. @@@@@

ATF shoots out during operation.
— [White smoke emitled fromexhaust| 1 . . .| . .| . (. . . 4. . - @@@@@@

pipe during operation.

Cffensive smell at fluid charging
nips.

— Torqueccnveﬁgr“isnollockedup. . ) 3 1|2 4. 6|8 . N E s

— |Torgue converter cluich pistonslip. 31 .| . 2. .l . 3|6 .}|. &4

Lock-up point is extreamely high or

53]
low.

AT does not shift to [2, when driv-
ing with overdrive switch ON.

Engine 18 stopped at R. D, 2 and 1
positicns.
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TROUBLE DIAGNOSES — A/T Shift Lock System

Description

¢ The mechanical key interlock 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 other
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 cannot be removed unless the selector lever is placed in “P”.

® The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock
solencid and by the operation of the rotator and slider located inside the key cylinder.

Shift Lock System Electrical Parts Location

Stop lamp switch

ASCD cancel switch or —/

AST shift lock switch

— AJST device harness connector

Shift lock solenoid

Right side

Park position switch
harness connector

Left side

AAT848
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

IGNITION SWITCH AT-SHIFT-01 F
ONor START m
-1 : With ASCD
Refer to “EL-POWER". - Without ASCD Bt
.26 ]
_ ©
BR GR LG
P
BR GR EC
[ [
AT ASCD
 oorcsen [LOCK ~~-@ [CANCEL FE
RELEASED K DEPRESSED [gFy, RELEASED K DEPRESSED |5\ BRAKE
N EBAKE PEDAL)
Cl
N el
L] 2]
T +GI®OR MT
To EL-ASCD 4 G/OR num
I AIT DEVICE
Il A
Ommcior {__5:— i ag TOTY g 1 ﬂ
SOLENGID | i RA
R
L
BR
A ]
PARK POSITION _
SWITCH &7
@ wuum § —ﬂ
B -
= . A BT
(5 WD)
HA
o @ @ A
[1]2]<S> e
L L
i (D)3
TEfel3]z2]]voe O]
W W

AATB34
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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.

¢ 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.

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 any position except “P”.

Check key interlock cable for damage. NG_ Repair key intetlock cable.
OK | Refer to “Key Interlock
Cabie", AT-122,
b4
Check selector lever position for damage. NG_ Check selector lever. Refer
oK "| to “ON-VEHICLE SER-
VICE — Inhibitor Switch
and Control Cable
Adjustment”, AT-74, 78.
CONNECT {r
W E;\r' CHECK POWER SOURCE. NG_‘ Check the following items:
HS. ) 1. Turn ignition switch to ON position. (Do | 1. Harness for short or
ASCD cancel or A/T shift lock .
switch harness terminal not start engine.) open between battery
2. Check vollage between ASCD cancel or and ASCD cancel or A/T
@] @3) or A/T shift lock switch harness terminal shift lock switch harness
o of Ba @ and ground. tarminal @
Voltage: Battery voltage 2. Fuse
3. Ignitien switch (Refer to
ﬂ_ OK EL section.)
SRS
= AATTB3 B il
E] — CHECK INPUT SIGNAL NG .| Check the following items:
Eé} {ASCD CANCEL or A/T SHIFT LOCK "1 1. Harnass for short or
HS, T 4 4 SWITCH). open between A/T
ATdevice w % Turn ignition switch tc ON position. (Do device harness connec-
harness terminal ~ not start engine.) tor (8) and ASCD can-
% ® Chack voltage between AT devica har- cel or A/T shift lock
& 5 ness terminal @ and ground. swr’tég harness connec-
{109 tor
G/OR Brake pedal Voltage 2. ASCD cancel or AT
288 Depressed av shift lock switch
— {Refer to “Component
ARTES4 Released Battery voltage Check”, AT-124)
L oK
®

598

(Go to next page.)
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TROUBLE DIAGNOSES — A/T Shift Lock System

JIGCONMECT
A€

AST device
harness connector

e EwE

(o3

6
G/Y

(%

AATEY7

Diagnostic Procedure (Cont’d)

@

CHECK GROUND CIRCUIT.

1. Turn ignition switch to OFF position.

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

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

Continuity should exist.

NG

Repair harness or connec-
tor.

OK
Y
CHECK PARK POSITION SWITCH. NGL Beplace park position
Refer to “Component Check”, AT-123. | switch.
OK
¥
CHECK SHIFT LOCK SOLENOID. NG_ Replace shift lock solenoid.

Refer to “Component Check™, AT-123.

OK
v

Reconnect shift lock harness connactor.

h 4

Turn ignition switch from OFF to ON posi-
tion. (Do not start engine.)

hd

Recheck shift lock operation.

NG

OK

¥

INSPECTION END

AT-121

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

2. f NG, recheck harness
connector connection.

7

il
§a

e
=

i
Lt

BT

=)
w
&5
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TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

Steering lock

Clip

Lock plate

Selector lever
release button

Unlock

Selector

Slider
Adjuster hoider

Key interlock
cable

Casing cap

_/
_-—’—/ //
e fx
e
Control
Bracket cable
The inner cable length is adjusted here.
Refer to Service Manual for the procedures. AATEZS

CAUTION:

e Install key interlock cable in such a way that it will not
be damaged by sharp bends, twists or interference with
adjacent parts.

e After installing key interlock 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 external load of less than 39.2 N (4.0 kg, 8.8 Ib),
replace key interlock cable with new one.

600

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

o /"/—:“\*’?r AATE25

AT-122



TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable (Cont’d)
Steering lock ’NSTALLATION

Kev interlock 1. Remove key from key cylinder.
catle 2. Set key interlock cable to steering lock assembly and install &
lock plate.
3. Clamp cable to steering column and fix to control cable with
band. o1
4. Set control lever to “P” position.
E]
Lock plate
AATE24,
ST 5. Insert interlock rod into adjuster holder. L
Key interlock rod
[5G
FE
HT

B. Install casing cap to bracket.
7. Install key interlock rod to key interlock lever.
8. Move slider in order to fix adjuster holder to interlock rod.

FE
B
Key interlock rod
\/ AAT713
_ BIF
DISCONNECT DISEOARERT Component Check
A€ = 'Eé} SHIFT LOCK SOLENOID
AST device Shift lock solenoid ) ) . w [
harness connector harness connector e Check operation by applying battery voltage to A/T device
and shift lock solenoid harness terminal.
5 @gl
‘
R
B
AATE8
it
DisuonsEET . PARK POSITION SWITCH
T_s, E@ . Ei}] e Check continuity between A/T device harness terminal (®
AT dovice Park position switch and park position switch harness terminal (1). EL
harness connector harn_ess connector
Condition Continuity
I@E G When seleclor lever is set in “P” posilion and sel 19
en selecior lever |1s set In © posiion andc selec-
L tor lever button is released Yes
N
Except above [s]
AATEI9

AT-123 601
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TROUBLE DIAGNOSES — A/T Shift Lock System

DISCONNECT

ki)
“T8.
ASCD cancel or
A/T shift lock switch

2i1 {veapor (rac)

Q]

AATES9

Component Check (Cont’d)
ASCD CANCEL OR A/T SHIFT LOCK SWITCH
e Check continuity between terminais (1) and (.

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

Check ASCD cancel or A/T shift lock switch after adjusting
brake pedal — refer to BR section.

AT-124



ON-VEHICLE SERVICE

SATIRZC

AST solenoid harness
.., connector

AATE92

Harness /

terminal body

SATI95C,

@O 5 bolts
® 6 bolis
® 2 bolts

Unit: mm ({in)

¢ = 40 (1.57)
9 = 33 (1.30)
£ = 43.51{1.713}

SATO04F

Control Valve Assembly and Accumulator

REMOVAL

1. Drain ATF from transaxle.

2. Remove oil pan and gasket.

3. Disconnect A/T solenoid harness connector.

4. Remove stopper ring from terminal cord assembly harness
terminal body.

5. Remove terminal cord assembly harness from transmission
case by pushing on terminal body.

6. Remove control valve assembly by removing fixing bolts
®,®and @.

Bolt length, number and location are shown in the illustration.

e Be careful not to drop manual valve and servo release
accumulator return spring.

7. Disassemble and inspect control valve assembly if neces-

sary. Refer to AT-156.

AT-125
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ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator

L
AN

DN

N
. 77 Setvo releasé\
</\,/accumul\g$pr_\v s -~
. (= -
A o

AATEH

SAT404F

¢ L~

(Cont’d)

8. Remove servo release and N-D accumulators by applying
compressed air if necessary.

¢ Hold each piston with a rag.

INSTALLATION

¢ Set manual shaft in Neutral, then align manual plate
with groove in manual valve.

e After installing control valve assembly, make sure that

selector lever can be moved to all positions.

Revolution Sensor Replacement

Remove under cover.
Rernove revolution sensor from A/T.
Reinstall any part removed.

Always use new sealing parts.

Inhibitor Switch Adjustment

1.
2.
3.

Remove control cable from manual shaft.
Set manual shaft in “N” position.
Loosen inhibitor switch fixing bolts.

Insert pin into adjustment holes in both inhibitor switch and
manual shaft as near vertical as possible.

Reinstall any part removed.

Check continuity of inhibitor switch. Refer to AT-108.

AT-126



ON-VEHICLE SERVICE

Control caole—\/ﬁr !

\E ’4:/
E—P!u.zu - 1.50 kg-m,

11.8 - 147 N-m
8.7 - 10.8 ft-In}

Controf cablergj

SAT7/B2

2.

/ Control Cable Adjustment

Move selector lever from the “P” position to the “1” position. You
should be able to feel the detents in each position. if the detents
cannot be felt or the pointer indicating the position is improperly
aligned, the control cable needs adjustment.

1.

Place seilector lever in “P” position.
Loosen control cable lock nut and place manual shaft in “P”
position.
Pull control cable in the direction of the arrow shown in the
ilustration by specified force.

Specified force: 6.9 N (0.7 kg, 1.5 Ib)
Return control cable in the opposite direction of the arrow
for 1.0 mm (0.039 in).
Tighten control cable lock nut.
Move selector lever from “P” to “1” position again. Make
sure that selector lever moves smoothly.
Apply grease to contacting areas of selector lever and con-
trol cable. Install any part removed.

Differential Side Oil Seal Replacement
1.

Remove drive shaft assembly. Refer to FA section
(*“Removal”, “FRONT AXLE — Drive Shaft”).
Remove oit seal.

Install oil seal.
Apply ATF before installing.
Reinstall any part removed.

AT-127
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REMOVAL AND INSTALLATION

— Removal
[ CAUTION:
[7 When removing the transaxie assembly from engine, first

D remove the crankshaft position sensor (OBD) from the
[ assembly.
Be careful not to damage sensor edge.

pipe
Crankshaft position sensor (OBD) AAT384

S \'\‘:Yf],,, N A ¢ Remove battery and bracket.
: "l 4 LHmaunting ¢ Remove air cleaner and resonator.
¢ Disconnect terminal cord assembly harness connector and
inhibitor switch harness connectors.

¢ Disconnect harness connectors of revolution senscr and
vehicle speed sensor.

¢ Remove crankshaft position sensor (OBD) from transaxle.

¢ Remove LH mounting bracket from transaxle and body.

e Disconnect control cable at transaxle side.

e Drain ATF.

e Remove drive shafts. Refer to FA section (“Removal”,
“FRONT AXLE — Drive Shaft”).

¢ Disconnect oil cooler piping.

¢ Remove starter motor from transaxle.

e Support engine by placing a jack under oil pan.

¢ Do not place jack under oil pan drain plug.

* Remove center member.

e Remove rear plate cover and bolts securing torque con-
verter to drive plate.

¢ Rotate crankshaft for access to securing bolts.

e Support transaxle with a jack.
e Remove bolts fixing A/T to engine.
e | ower transaxle while supporting it with a jack.

606 AT-128



REMOVAL AND INSTALLATION

Installation

e 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”).

If this runout is out of allowance, replace drive plate and ring =

gear.

SATI77H

(7
=

e When connecting torque converter to transaxle, measure
distance “A” to be certain that they are correctly assembled.
Distance “A’:
19 mm (0.75 in) or more

¥l
[

‘5.‘

1inl

Gk
- , 0T
e Install bolis fixing converter to drive plate.
e With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.
[
[%\"@'\
_ _ BlR
® AT to engine e Tighten bolts securing transaxie.
& Engine to A/T T . .
- €D Tightening torque . . @
Bolt No. Nem (kg-m, ft-ib) { mm (in} ol
@ 39 - 49 (4.0 - 5.0, 29 - 36) 45 (1.77)
@ 30-36(3.1- 37,22 -27) 30 (1.18) RS
® 30-36(3.1-37,22-27) 40 (1.57)
@ 74 - 83 (7.5 - 8.5, 54 - 61) 45 (1.77) BT
& 30 - 36 (3.1-37, 22-27) 80 {(3.15)
? ® 30 - 36 (3.1 - 3.7, 22 - 27) 65 {2.56) i
e Reinstall any part removed.
EL
D

AT-129 607



REMOVAL AND INSTALLATION

SAT638A

608

Instaliation (Cont’d)

Check fluid level in transaxle.
Move selector lever through all positions to be sure that
transaxle operates correctly.
With parking brake applied, rotate engine at idling. Move
selector lever through “N” to “D”, to “2”, to “1” and to “R”
position. A slight shock should be felt by hand gripping
selector each time transaxle is shifted.

Perform road test. Refer to AT-26.

AT-130



MAJOR OVERHAUL

SEC. 311-313-327-381

FO4A . N )
Pinion mate gear thrust washer :UJ113 - 127 (11.5 - 13.0, 83 - 94)  Differential side bearing

Pinion mate gear adjusting shim s '
Pinion mate shaft / ' 7
Lock pin a{ & QJ - B
%3 s

Side gear G [OJ w10
. ; inal gear (9.0 - 10.5, 65 - 76)

Sid thrust her & '
de gear fhrust was \ - ’ [(T36-40(37-4a1,27 - 30)7 g\/@ LS

Differential case

Side gear thrust washer % Differential side =5
bearing (AT
Final gear ) ]
@) 3.7 - 5.9 (0.38 - 06, 33.0 - 52.1) F=

Viscous coupling

(J
Differential case LH el
W
Side gear
Pinion mate gear thrust washer
Pinion mate gear , T
— Pinion mate shaft (0.7 - 11, 61 - 95)

[O)18 - 21 (1.8 - 21, 13 - 15)_@@/
ERF

4.9 - 68 (0.5 - 0.7, 43 - 61) (@ a9-68 ©5-07 43 - 61)
Oil pump cover

Speedometer pinion\ . 4 \- Baffle plate
Inner gear

Speedometer drive gear

Differential side bearing ®%

Differential case HHJ

Gasket ¥gd
Seal ring #34

A=
(Bl

Outer gear

Qil pump housing
Qil seal Q Seal lip

Input shait e
\ cip  Ona#d

Differential lubricant tube

Oil pump assembly

Converter housing
Differential side oil seal

' X
Tarque converter

[C] 44 - 59(4.5 - 6.0, 33 - 43) @ : Nem (kg-m. in-ib)
[0 © Nem (kg-m. ftib)
CATEy: Apply ATF. [EL
=T @ : Apply psetroleum jelly.
* Select with proper thickness.

SAT408HC

AT-131 609



MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Quter diameter of thrust washers

Item Cuter diameter
number mm {in)

* 76.0 (2.992)

-_%* 80.0 (3.150)

% : Select proper thickness

Locations of Adjusting Shims, Needle
Bearings, Thrust Washers and Snap Rings

Outer and inner diameter of needle bearings

Item Quter diameter | Inner diameter
number mm {in} mm (in}
@ 49.8 (1.961) 35.2 (1.3886)
41.8 (1.646) 23.1 {0.909)
T © 70.0 (2.756) | 50.0 {1.969)
D 50.9 (2.004) 31.2 {1.228)
- ® 510 (2.008) | 331 (1.303)
49.8 (1.961) 35.2 {1.386)
% 566 (2.224) | 34.9 (1.374)
H 87.0 (3.425) 69.0 (2.717)
D 50.6 {1.992) 34.7 (1.366)

Quter & inner diameter of bearing races,
adjusting shims and adjusting spacer

ltem Outer diameter | Inner diameter
number mm (in) mm (in)
* | 51.0 (2.008) 36.0 (1.417)
%* 38.0 (1.496) 28.1 (1.106)
@ 75.0 (2.953) 68.0 (2.677) 50A
98.0 {3.858) 91.0 (3.583) 50V

* : Select proper thickness

AT-134

Quter diameter of snap rings

tem Quter diameter
number mm (in)
150 {5.91)

119.1 (4.689)

182.8 (7.197)

144.8 (5.701)

173.8 (6.843)

ARRAAR

133.9 (5.272)

SAT4261



MAJOR OVERHAUL

Qil Channel

High clutch pressure Torque converter pressure (Lock-up released)

Torque converter Oil pump discharge hole
pressure
{Lock-up released) Reverse clutch pressure

Torque converter pressure {Lock-up applied)

Servo release accumulator
shoulder pressure

Oil pump
assembly
Oil pump suction hole
Reverse . ) .
cluteh Differential lubricant hole

/-— Qil cooler tube (IN) E—;\;ﬂ
Tl

| —— Servo release

accumulator Le
back pressure "
{Reverse clutch

pressure}

pressure

Servo 4th apply 56
chamber pressure

Servo 2nd apply =
chamber pressure

Oil pump
suction hole

Servo 3rd release

Oil pump discharge hole
chamber pressure i

High clutch pressure

Torque converter
pressure Low & reverse brake pressure

{Lock-up applied) N-D accumuiator shouider pressure

Overrun clutch pressure (Line pressure)

rd clutch pressure
Forward P N-D accumulator back pressure

(Servo 4th apply chamber pressure)

Oil cooler tube (OUT) hole [P,
Forward clutch pressure 0Oil cooler tube {IN} hole
Overrun clutch pressure Torque converter pressure R,
{Lock-up released)
Tarque converter pressure B
(Lock-up applied) cilry
ST
High clutch
pressure
B
: L RS
\—Oil pump discharge hole
Low & reverse brake _
pressure Reverse cluich pressure B3
Oii pu i
Differential lubricant pump suction hole
hale .
[HIE,
=
[B)y

AAT307

Line pressure



DISASSEMBLY

SATO08D

Approx. 100 (3.94}

Approx.
15 (0.59)

Inner race 2

Unit: mm (in)

. One-way clutch

Bend a wire and use
_ it as a check toel,

“Approx. 3.0 (0.118)

[Bend a 1.5 (0.059) dia.
wire In half.]

Quter

race

SAT003D

| [y,
L Qil ¢charging
- RS

pipleJ

e
M ¥ Washer
1_,I Hdg’lt
1l
q

r
S

[
s

% % tube

L 0il cooler

SAT411HA

SATE52F

614

Drain ATF through drain plug.

2. Remove torque converter.

shown at left.

a. Insert check tool into the groove of bearing support built into
one-way clutch outer race.

b. When fixing bearing support with check tool, rotate one-
way clutch spline using screwdriver.

¢. Check that inner race rotates clockwise only. If not, replace

torque converter assembly.

4. Remove oil charging pipe and oil cooler tube.

5. Set manual shaft to position “P”.
6. Remove inhibitor switch.

AT-136

Check torque converter one-way clutch using check tool as



DISASSEMBLY

7. Remove oil pan and oil pan gasket.

¢ Do not reuse oil pan bolis.

8. Check foreign materials in oil pan to help determine causes
of malfunction. If the fluid is very dark, smells burned, or
contains foreign particles, the frictional material (clutches,
band) may need replacement. A tacky film that will not wipe {2
clean indicates varnish build up. Varnish can cause valves,
servo, and clutches to stick and can inhibit pump pressure.

e If frictional material is detected, replace radiator after [EL
repair of A/T. Refer to LC section (“Radiator’”’, “ENGINE

SATO03F COOLING SYSTEM”).

(i)

o
9. Remove control valve assembly according to the following LS
Unit: mm (i) procedures.
O S5bolts ¢ = 40 (1.57) a. Remove control valve assembly mounting bolts (), ® and EG
© 6 bolts § — 33 (1.30) 9. a
@ 2bolts § = 435(1.713)
FE
&L
M

FA
(L&
SAT004F
— b. Remove stopper ring from terminal body.
T — o PP g Y.
/—g___\/ T_
Stopper ;mg \ @_Terminal body ST
~/ w3
L\
S RS
NG
A/T solencid
—— harness BT
e
7 SATO15D
: , . H&,
S ¢. Push terminal body into transmission case and draw out
N P e solenoid harness.
_ o //-Fl_\, el \é\ EL
(R Xvevi AR
%/ﬁk /\\-l‘\{/f a\@
//‘r“’- O \‘\ i
59 5/ %v) W DX
fj/( \ Terminal body
I R
et ||
—— \__/df\ \'\/\\ R
SATO18D

AT-137 615
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DISASSEMBLY

Manual vaive

SATOO5F

Return spring
servo refease accumulator piston

N-D accumulater piston

Servo release accumulator piston /

Ul SN /
| SBO5 s

(g
ton =

:[g Lﬁ!!ﬁl_ﬂ)ll E‘I]‘—%J ‘J:""_#._ri SAT;)QOD

Contact surface

D accumulator piston

ontac A2 / \\
(:urfgce: @ @ /§
)/‘\ SAT623DA

Servo release accumulator piston

10. Remove manual valve from control valve assembly.

11. Remove return spring from servo release accumulator pis-
ton.

12. Remove servo release accumulator piston with compressed
air.
13. Remove O-rings from servo release accumulator piston.

14. Remove N-D accumulator piston and return spring with
compressed air.
15. Remove O-rings from N-D accumulator piston.

16. Check accumulator pistons and contact surface of transmis-
sion case for damage.

17. Check accumulator return springs for damage and free
length.

AT-138



DISASSEMBLY

® 18. Remove lip seals.
Lip seals >
(4 pieces) "r =

i
=
=

LG

19. Remove L & R oil tube and oil sleeve.

T

¢

L & R oil tube

SATB62HA

M

20. Remove converter housing according to the following pro-
cedures.

a. Remove converter housing mounting bolts.

b. Remove converter housing by tapping it lightly.

FA
¢. Remove O-ring from differential oil port.
ST
BT
, _ . (H&,
21. Remove final drive assembly from transmission case.
Final drive
assembly EL

[B)4

L e
\f""'"

SAT228F

AT-139 617



DISASSEMBLY

_— 22. Remove differential side bearing outer race from transmis-
e sion case.

- Kv38105450
{J34286}

&"//:Vd SATO1OFE

23. Remove differential side bearing adjusting shim from trans-
mission case.

24. Remove differential side bearing outer race from converter

housing.
Joll | 25. Remove oil seal with screwdriver from converter housing.
‘J}\ f — __¥€~_\, ¢ Be careful not to damage case.
| -
//KL’/F:\S::_:E:—_;/ TTe—
4 \‘\\ i A
0 ot seal— |1 1, PSR T
YA e/ N
N, X‘:{/% ka//’j ”
\R(kw ,ﬂ,,zi:‘f EE:’J//?“U
Gt SATO32D

26. Remove oil tube from converter housing.

~-Qil tube

SAT230FA

618 AT-140




DISASSEMBLY

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.

/

G 4
[ (&( \\,(\lSJ
g -
L :\A%‘/-" EE,—
NI, /’_/ =
; j> Sees
g SAT225F
. ’@
oif pump b. Remove cil pump assembly, baffle plate and gasket from L
assembly transmission case.
e
GL
SATO12F
i

¢. Remove thrust washer and bearing race from oil pump
assembly.

@/Bearing race
Cy

[Fa,
B
SATO13F
. 28. Remove brake band according to the following procedures.
;m‘ L-\J—Tﬁﬁgend n= a. Loosen lock nut, then back off anchor end pin.
R e e . -
e AT ¢ Do not reuse anchor end pin. &7
/ ack nut-\,.,, =
SERSEN
S
Jl!(/
A ET
sl
SATO14FA
e
Brake band b. BRemove brake band and strut from transmission case.
ES
[T

SAT196F)

AT-141 619



DISASSEMBLY

40 - 50 (1.57 - 1.97) e To prevent brake linings from cracking or peeling, do
b not stretch the flexible band unnecessarily. When

removing the brake band, always secure it with a clip as

shown in the figure at left.

Leave the clip in position after removing the brake

band.

Unit: mm (in)
SAT039D

¢. Check brake band facing for damage, cracks, wear or
burns.

SATO40D

29. Remove input shaft assembly (high clutch) and reverse
ciutch according to the following procedures.

a. Remove input shaft assembly (high cluich) with reverse
clutch.

b. Remove input shaft assembly (high clutch} from reverse
clutch.

SATS66F

c. Remove needle bearings from high clutch drum and check
for damage or wear.

Needle bearing /@‘

o +
Ll B =

Needie

M E o)
[ <o
bearing

620 .~ AT-142

SAT5E67F




DISASSEMBLY

High clutch nub d. Remove high clutch hub and front sun gear from transmis-

sion case,
Front sun gear

SATSE3F
i
Hiah cluteh hub e. Remove front sun gear and needle bearing from high clutch =~
fan ¢ “ hub and check for damage or wear.
Neodtic beari f.  Remove bearing race from front sun gear and check for -
eedie bearing ! S
~ by damage or wear.
=== 9
Frant sun gear
e

30. Remove needle bearing from fransmission case and check
for damage or wear.

R
[Faitiayd
SATO20F
31. Apply compressed air and check to see that low and
reverse brake operates.
_ 2/" C o %T
4~ — [ow and reverse braka
5T
Rl&

32. Remove low one-way cluich and front planetary carrier
assembly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

[T
=

=
B

AT-143 621



DISASSEMBLY

b. Remove low cne way clutch with a hook made of wire.

made of wire =" 7
e s
< { U

N
‘WI\

LA
=

TS

Approx. 3 mm (0.12 in) dia. 1

Cut these areas

AATSE89

Screwdriver c. Remove snap ring with flat-bladed screwdriver.

SATOZ22F)

_ d. Remove front planetary carrier with low and reverse brake
Front planetary carrier piston and retainer.

Low and reverse
brake piston
and retainer

SATO23F

e. Remove low and reverse brake spring retainer.
e Do not remove return springs from spring retainer.

Spring retainer

SAT148F

622 AT-144




DISASSEMBLY

f. Check that low one-way clutch rotates in the direction of the
arrow and locks in the opposite direction.

Low one-way clutch

ER
SAT048D
- . Le
Low and reverse g. Remove needle bearing, low and reverse brake piston and ~~
brake piston retainer from front planetary carrier.
and retainer
Front planetary =
carrier Black side i
el
SAT024F
M

h. Check front planetary carrier, low one-way clutch and
needle bearing for damage or wear.
i. Check clearance between planetary gears and planetary

P _
N F«l carrier with feeler gauge.
Standard clearance:

0.20 - 0.70 mm (0.0079 - 0.0276 in) =
Allowable limit:
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds [g

allowable limit.

SATO25F

33. Remove rear planetary carrier assembly and rear sun gear
according to the following procedures.

a. Remove rear planetary carrier assembly from transmission g7
case.

BT
SATR2BF
, HA
Hear sun gear b. Remove rear sun gear from rear planetary catrier.
Take care of its direction.
’ EL
l’///// Rear planetary carrier
iy
//I//l” Illllll DI

:/ 3
D

SATO27F

AT-145 623



DISASSEMBLY

¢. Remove needle bearings from rear planetary carrier assem-

, 1§
Needle bearing * = b|y.
7
Rear planetal 7 \
P o , Black side
¥ T TP, T
W

carrier

Neadle beanng@ 1.
* (= -
|

SATO28F)

d. Check rear planetary carrier, rear sun gear and needle bear-
ings for damage or wear.
e. Check clearance between pinion washer and rear planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable [imit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds
allowable fimit.

SATO54D

34. Remove rear internal gear and forward clutch hub from
Rear (nternal gear transmission case.

Farward clutch hub

SATO29F

35. Remove overrun clutch hub from transmission case.
Overrun clutch hub

SATO30F

36. Remove needle bearing from overrun clutch hub and check

for damage or wear.
Overrun ciutch hub

Needie bearing

SATO31F|

624 AT-146




DISASSEMBLY

37. Remove forward clutch assembly from transmission case.

ﬂ

o

SATO32F

38. Remove needle bearing from transmission case.

Black side
Needle bearing— |
S 4 éw— e

Gl

T

39. Remove output shaft assembly according to the following
procedures.
a. Remove side cover bolts.

¢ Do not mix bolts @& and ®.
e Always replace bolts & as they are self-sealing bolts.
FA
R
AATBSD
b. Remove side cover by lightly tapping it with a soft hammer.
e Be careful not to drop output shaft assembly. It might
come out when removing side cover. 8T
BT
I . HA
c. Remove adjusting shim.
L
[

SAT440D

AT-147 625



DISASSEMBLY

626

SAT061D

d. Remove output shaft assembly.

e |f output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.
e. Remove needle bearing.

40. Disassemble reduction pinion gear according to the follow-
ing procedures.

a. Set manual shaft to position “P” to fix idler gear.

b. Unlock idler gear lock nut using a pin punch.

Remove idler gear lock nut.
Do not reuse idler gear lock nut.

C.
[ ]

AT-148



DISASSEMBLY

d. Remove idier gear with pulier.

ST27180001-
(J25726-A)

T

e,
SAT841DB

[y
]

e. Remove reduction pinion gear.
f.  Remove adjusting shim from reduction pinion gear.

Adjusting -X H:'
shim
SATI16D
HIT

\ 7 \q T'(J < [ @\ 41. Remove return spring from parking shaft with screwdriver.
- \K o=\ N\ 42. Draw out parking shaft and remove parking paw! from trans-
= “—Xﬁﬂft\ mission case.

‘\R — —
% [ - { ﬁrki&g D?\(‘fl' /;( 43. Check parking pawl and shaft for damage or wear.

J FK
T
P
o Y
SATO39F
. o B
44, Remove parking actuator support from transmission case. ]
45. Check parking actuator support for damage or wear.
=1

Parking actuator— |
support Wﬁ
(e

SATOGED .
o : . A
46. Remove side oil seal with screwdriver from transmission
case.
EL
SATO040F

AT-149 627



REPAIR FOR COMPONENT PARTS

Manual Shaft

EC. 64 - 75 N-m
SEC. 319 @(065 Q2.76 kg-m,

56.4 - 66.0 in-lb)
Ron seal o4 E

]
£

[@h /$

\5 \\ T \— Detent spring
i D/ - Retaining pin Q:q

Z Retaining pin 34
Parking rod

Parking rod plate

SATA51HA

5 REMOVAL
é 1. Remove detent spring from transmission case.
[l JQH“WW /é

ﬁfﬂ | Guide pin E!olt
,L u Q\% ‘ \U
/"\ [/‘ )(
? W Detent sprlng \'
1 L__:___J_A_l——f—'—*

SATO42F]

2. Drive out manual plate retaining pin.

< /

ST23540000
(J25689 A]

\

T
—

——— L/’/ ¥
= e
il ﬁ’f\fﬁj/{m@’ /)%/

[ SATB42DB

_E "

!

4. Remove parking rod plate from manual shaft.

ST23540000 7
5. Draw out parking rod from transmission case.

(J25689-A) /

SaRISHN
SA"!'043FB

628

AT-150

3. Drive and pull out parking rod plate retaining pin.




REPAIR FOR COMPONENT PARTS
Manual Shaft (Cont’d)

6. Pull out manual shaft retaining pin.

E o
c@fzj\% 7. Remove manual shaft and manual plate from transmission
f\ C,O ] S P,
{)‘f ig;\%%ﬁ'}\i\\ /—Relaining pin case. &l
- 5;/ J/%;% \\Q\j \T’/j\\p\/\\
A}% ‘ \'*:, e \/: 3 L 135 N &
§O/‘\‘E f WAL
AN
) el
SATO49F
8. Remove manual shaft oil seal. LG
FE
GL
T
INSPECTION
e Check component parts for wear or damage. Replace if
necessary.
INSTALLATION
1. Install manual shaft oil seal. =

e Apply ATF to outer surface of oil seal.

2. Instali manual shaft and manual plate.
&T
."\—Manuat shaft BT
SATOL4F e
L. Iyt
3. Align groove of manual shaft and hole of transmission case.
KST257100Q0 ﬁsi%moo 4, Install manual shaft retaining pin up to bottom of hole.
- (=4
(J25685-A) (J25689-A) =t
ST IR -
1 /%' , =T
PO PN (s 0%

SATO45FB!

AT-151 629



REPAIR FOR COMPONENT PARTS
Manual Shaft (Cont’d)

Park 5. Install parking rod to parking rod plate.
arking rod plate \ .
X _ 6. Set parking rod assembly onto manual shaft and drive
Parking fod retaining pin.
e Both ends of pin should protrude.
i ’ i
Approx.
/3 mm (012 in)
Retaining pin
SATO46F
7. Drive manual plate retaining pin.
e Both ends of pin should protrude.
N
/ Approx.
3 mm
ﬁ 0.12 in)
Retaining pin
Manual plate
SATO47FB
/ﬁ & 8. Install detent spring.
4 Guide pm jBoIt
/L o
o ‘ [ g
W Detept sprlng
SAT042F
Oil Pump
SEC. 313 ; )
Oil pump housing oi sea|g@
O-ring Q @—E\
Qil pump cover Outer gear
Inner gearw \
7-11 N-m
{0.7 - 1.1 kg-m,

61 - 85 in-Ib) -

- Apply ATF.

ETR (F) - Apply petroleum jelly.

SATOBOFC

’ Seal ring Q ®

630 AT-152



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

DISASSEMBLY
1. Remove seal rings.

SATGOSH

2. Loosen bolis in a crisscross pattern and remove oil pump
COver.

Gl

SATO51F

T

3. Remove inner and outer gear from oil pump housing.

Inner gear
6 -:
RN

Outer gear

EA

SATO82D

4. Remove O-ring from oil pump housing.

SAT083D)

5. Remove oil pump housing oil seal.

‘=l

EDA

SAT084D

AT-153 631



REPAIR FOR COMPONENT PARTS

Dial gauge
/

Span [180 mm
(7.09 in)]

Oil pump
housing

* A

<

Inner gear gear

+* : Measuring points

SAT095D

SATO86D

632

Clearance

SATDRYD

Oil Pump (Cont’d)
INSPECTION

Oil pump housing, oil pump cover, inner gear and
outer gear

Check for wear or damage.

Side clearance

Measure side clearance of inner and outer gears in at least
four places around each outside edge. Maximum measured
values should be within specified positions.
Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in)
It clearance is less than standard, select inner and ouier
gear as a set so that clearance is within specifications.
Inner and outer gear:
Refer to SDS, AT-232.
If clearance is more than standard, replace whole oil pump
assembly except cil pump cover.

Measure clearance between outer gear and oil pump hous-
ing.
Standard clearance:
0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit:
0.181 mm (0.0071 in)
If not within allowable limit, replace whole oll pump assem-
bly except oil pump cover.

Seal ring ciearance

Measure clearance between seal ring and ring groove.
Standard clearance:
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
If not within allowable limit, replace oil pump cover assem-
biy.

AT-154



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

ASSEMBLY
1. install oil seal on oil pump housing.

- @u

ST33400001
(J26082)

El
SAT00DB
. . . LG
2. Install O-ring on oil pump housing.
¢ Apply ATF to O-ring.
FE
GL
SATO93D
. . . )
Inner gear 3. Install inner and outer gears on oil pump housing.
" ¢ Be careful of direction of inner gear.
Quter gear ""'

.

B

Qil pump housing

SATG92D)

4. Install oil pump cover on oil pump housing.

a. Wrap masking tape around splines of oil pump cover
assembly to protect seal. Position oil pump cover assembly &}
on oil pump housing assembly, then remove masking tape.

b. Tighten bolts in a crisscross pattern.

SATO51F

5. Install new seal rings carefully after packing ring groove with
petroleum jelly.

¢ Do not spread gap of seal ring excessively while install- [EL
ing. The ring may be deformed. ‘

IGX

SATE99H|

AT-155 633



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

(D5 pieces)

{0.35 - 0.45,
30.4 - 39.1)

)7 -9 7 - 09, 6t - 78)

@7 - 907 - 09,81 - 78

] : Nem (kg-m, in-Ib)

AATTOO

@ il strainer

@ O-ring

(3) Stopper ring

@ Terminal body

(5) O-rings

(8) Control valve lower body
@ Oil cooler relief valve spring

634

Check ball

(8) Lower separating gasket
Separating plate

(1) Lower inter separating gaskel

(12} Support plate
(3 Steel ball
Control valve inter body

DISASSEMBLY

@9 Pilot filter

Upper inter separating gasket
@ Separating plate

Upper separating gasket

Steel ball
Control vaive upper body

Disassemble upper, inter and lower bodies.
Bolt length, number and location:

Bolt symbol @ @ @ @ @ @

Bolt length “t”  mm (in)| 135 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
@3{3 ¢ (0.531) | (2.283) | (1.575) | (2.598) | (1.299)} | (3.071)

Number of bolts 8 3 6 11 2 2

—

: Reamer belt and nut.

AT-156




REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

¥

)

o

Nut
Lower body XEJ
(& Bolt | ]
o
= %Inter body
7

-
(@]

Upper hody £ D)

sy/A _.‘lllﬂ{
LS DD

i)
(]

Support

plate K
/f: Reamer

Section Y—Y boit

Section Z—2
oL

SATOE0F

o a. Remove bolts @), @ and nut () and remove oil strainer W

Lt H .:9___ strainer from control valve assembly.
R

) id s)]
-

FLE}
g B
: R,
AAT7B0
=t
. . ESH
Solenaid g b. Remove solenoid valve assembly and line pressure sole-
assembly - , noid valve from control valve assembly.
8T
Line pressure - - pring
solenoid SATOROF

c. Remove O-rings from solenoid valves and terminai body.

5

Terminal Fi
body
,.(
L

SATO63F

AT-157 635



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)
d. Place upper body facedown, and remove bolts (&, (e} and

nut ().

e. Remove inter body from lower body.

Upper body

SAT432D

Accumulator f.  Turn over lower body, and remove accumulator support

r\ support plate ' plate.

Lower body

Inter & upper bodies
SAT108D

A : g. Remove bolts (e), separating plate and separating gasket
Check ball Lite presswe from lower body.
h. Remove steel balls and relief valve springs from lower body.

spring
e Be careful not to lose steel balls and relief valve
springs.

Section A—A

SAT110D

Inter body i. Remove inter body from upper body.

Separating ¥
plate and
gaskets

Upper body

SATO65F

636 AT-158



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

j-  Check to see that steel balls are properly positioned in inter
hody and then remove them.

e Be carefui not to lose steel balls. &l

@ 5 balls

A

El

SATA12H

“a

k. Check to see that steel balls are properly positioned in
upper body and then remove them.

® Be careful not to lose steel balls. EC

FE

Gl

SATOS7F M
INSPECTION (W

Lower and upper bodies
e Check to see that retainer plates are properly positioned in

lower body.
)
S
SATA50G
e Check to see that retainer plates are properly positioned in
upper body.
e Be careful not to lose these parts. g7
Oil strainer
e Check wire netting of oil strainer for damage. BT
SATH51G
Shift solenoid vaive B Lir;e pressure Shift solenoid valves “A” and “B”, line pressure
solenoid valve | golenoid valve, torque converter clutch solenoid
valve and overrun clutch solenoid valve. Bl
o Measure resistance. Refer to “Electrical Components
Inspection”, AT-107. 1o
RN

8y Torgue converter
clutch solenoid

Overrun clutch solenoid valve AATE90

AT-159 637



REPAIR FOR COMPONENT PARTS

D {Coil cuter
diameter)

RAURARLN

¢ {Length)

SAT138D

SATO87F

Upper inter
separating
gasket

Separating
plate

Upper
separating
gasket

SATO72F

Reamer
bolt ()

Separating
plate &
gasket

Reamer bolt ()
Upper body

SATO73FA

638

Pilot filter

SATO74F

Control Valve Assembly (Cont’d)

Oil cooler relief valve spring.

* Check springs for damage or deformation.
& Measure free length and outer diameter

Inspection standard:

Unit: mm {in)
Part No. i B
31872-31X00 17.02 (0.6701) 8.0 (0.315)

ASSEMBLY
1. install upper, inter and lower body.

a. Place oit circuit of upper body face up. Install steel balls in

their proper positions.

b. Install upper separating gasket, upper inter separating gas-
ket and upper separating plate in order shown in illustration.

c. Instali reamer bolts (f) from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets

as a set.

d. Install pilot filter.

AT-160



REPAIR FOR COMPONENT PARTS

Upper body
Reamer bolt (f)

SATQ76FA

Check ball Line pressure
relief valve
spring

SAT110D

Lower separating
gasket

Lower separating
plate

Lower separating
gaskat

SATO77F

& Support plate

SATOT8FA

Control Valve Assembly (Cont’'d)

e.

f.

d.

h.

j.

Piace lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

Install inter body on upper body using reamer bolts (f) as
guides.
Be careful not to dislocate or drop steel balls.

Install steel balls and relief valve springs in their proper
positions in lower body.

Install lower separating gasket, inter separating gasket and
lower separating plate in order shown in illustration.

Install bolts (&) from bottom of lower body. Using bolts (&) as
guides, install separating plate and gaskets as a set.
Temporarily install support plates on lower body.

AT-161

12}

ELA

EL

1B

639



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

) k. Install lower body on inter body using reamer bolts (f) as
gt Y guides and tighten reamer bolts (f) slightly.
AR,

Lower body

Reamer

bolt {f}~—__ )

4;4 iy Inter and
—.:i ;ﬁfMCr&Lﬂg‘. upper bodies
ey

1
1
o ~
r —
i

SAT126DA

2. Install O-rings to solencid valves and terminal body.
¢ Apply ATF to O-rings.

A= R
Q/ O-ring

Terminal

SATO63F

3. Instali and tighten bolts.
Bolt iength, number and location:

Bolt symbol @ @ @ @ @ @
Bolt length “i”
QEE]_E 0 mm (in}| 135 | 58.0 | 40.0 | 6.0 | 33.0 | v8.0

(0.531) | (2.283) | (1.575) | {2.598) | {1.299} | (3.071}

Number of bolts 5] 3 6 11 2 2

Nut

b

: % Inter body A o

ﬁ ~ Upper body |I!I pli w l
[ ]

t
)

Support )
plate -\‘
{1} Reamer
Section Y—Y " bolt

Section Z2—72

SATOG0OF




REPAIR FOR COMPONENT PARTS

SATOBIFA

- K
e
Line pressure
solenoid

SATO84F

Control Valve Assembly (Cont’d)

a. Install and tighten bolts (b} to specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb})

b. Install solenoid valve assembly and line pressure solenoid
valve to lower body.

c. Set oil strainer, then tighten bolts @), (&, @ and nuts () to
specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

d. Tighten bolts (¢) to specified torque.
: 3.4 - 4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-ib)

AT-163

641



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

SEC. 317

SATI00HA

Apply ATF to all components before installation.

(1) Upper body (1 Return spring @1 Return spring
(2 Retainer plate {13 Torque converter relief valve @2 1-2 accumulator piston
(3) Plug i3 Retainer plate @) Plug
(@ Return spring Plug @9 Retainer plate
(8 1-2 accumulator valve (15) Overrun clutch reducing valve @5 Return spring
(6) Retainer plate Return spring 1st reducing valve
(D Plug (7 Pilot valve @) Plug
Return spring Return spring Retainer plate
(2) Lock-up control valve Retainer plate 2-3 timing valve
Retainer plate 1-2 accumulator retainer plate Retuin spring

@1) Retainer plate



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

Retainer plates in upper body DISASSEMBLY
1. Remove valves at retainer plates.
e Do not use a magnetic pick-up tool. ]

SATE51G
1%
G a. Use a screwdriver to remove retainer plates. =
' b
9
P - EC

b [:F =i (TN
4 F S W2 ) e
J 1—“’;_’ - ﬁ\ . ?L
Retainer plate = p \:\;\_f i i

SATH53G

T

b. Remove retainer plates while hoiding spring, plugs or

Retainer plate sleaves.

e Remove plugs slowly to prevent internal parts from
jumping out.

SATE54G

c. Place mating surface of valve body face down, and remove
internal parts.

s If a valve is hard to remove, place valve body face down 37
and lightly tap it with a soft hammer.

e Be careful not to drop or damage valves and sleeves.

RS
’—B}“.
SAT137D 1_|] 3
i
INSPECTION
o - - Valve spring =L
%: i e Measure free length and outer diameter of each valve
%% \\ spring. Also check for damage or deformation.
25 3 Inspection standard: o
e SN < SN < T« I - B Refer to SDS, AT-228.
o Replace valve springs if deformed or fatigued.
i & (tength) Control valves

[ 1
® Check sliding surfaces of valves, sleeves and plugs.
SAT138D

AT-165 643
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REPAIR FOR COMPONENT PARTS

SAT138D

vave GO\ |
oA
: Apply ATF. SATT40DA
Screwdriver

SAT141D

1-2 accumulator
valve ..

w\?‘i%/\f SN
= =S
I 1\ RS

R

o e
p RO
etainer g 2

plate

\

L~
i) S
-7 1-2 accumulater

W retainer plate
| “Return spring

C *- 1.2 accumulator piston
ﬂ\‘ * Plug

- Retainer plate SAT1420

Retainer plaie

Screwdriver ~

SAT143D

Control Valve Upper Body (Cont’d)
ASSEMBLY

¢ Lay control valve body down when instailing valves. Do
not stand the control valve body upright.

1. Lubricate the control valve body and all valves with ATF.
Install control valves by sliding them carefully into their
bores. :

e Be careful not to scratch or damage valve body.

& Wrap a small screwdriver with vinyl tape and use it to insent
the valves into their proper positions.

1-2 accumulator valve

e Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body.
e Install return spring, 1-2 accumulator piston and plug.

2. Install retainer plates
e While pushing plug or return spring, install retainer plate.

AT-166



REPAIR FOR COMPONENT PARTS

=

|
G— o |

SATOBEF

Control Valve Upper Body (Cont’d)

Retainer plate

Unit: mm (in)
Name of control valve Length A Length B

Pilot valve
1st reducing valve

21.5(0.846)
Torque converter relief valve
2-3 timing valve

6.0 {0.236)

1-2 accumulator valve

38.5 (1.516})
1-2 accumulator piston valve
Overrun clutch reducing valve 24.0 (0.945)
L.ock-up control valve 28.0 (1.102)

e Install proper retainer plates.

AT-167

LG
b

Al
Iral

e

el

B

645
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REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Lower Body

Apply ATF to all components before installation.

(1 Lower body
@ Retainer plate
Return spring
Piston
Parallel pin
Sleeve
Return spring
Pressure modifier vaive
Retainer plate
Plug

Shift valve B

DREEOE®®E

@ Return spring
Plug

Return spring
Manual valve
Pressure regulator valve
Return spring
Spring seat
Plug

Sleeve
Retainer plate
Return spring

ARBPERIPEE®

AT-168

2

SAT4291

Qverrun clutch contral vaive
Plug

Retainer plate

Retlurn spring

Accumulator control valve
Plug

Retainer plate

Shift valve A

Retainer spring

Retainer plate

BREER®BO®E



REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)

Retainer plates in lower body DlSASSEMBLY

Remove valves at retainer plate.
For removal procedures, refer to “DISASSEMBLY”, “Con- @]
trol Valve Upper Body”, AT-165.

=l
SATS550G
LG
INSPECTION
_ Valve springs .
%: e (Check each valve spring for damage or deformation. Also ES
X measure free length and outer diameter.
g—_é Inspection standard: =
© Refer to SDS, AT-229.
e Replace valve springs if deformed or fatigued.
% {Length) Control valves @l
e Check sliding surfaces of control valves, sleeves and plugs
SAT138D for damage.
."V':‘I-:
Retainer plates in lower body ASSEMBLY i

¢ [nstall control valves.
For installation procedures, refer to “ASSEMBLY”, “Control
Valve Upper Body”, AT-166.

R&
SATS50A
BR
e Retainer plate
= Unit: mm (in)
1 Name of control valve and plug Length A Length B Type st
Plug 19.5 (0.768)
8 Pressure ragulatar valve ES
Accumulator control valve
6.0 (0.236) | 28.0 (1.102) I
TYPET Shift valve “A” il
TYPE I Overrun clutch control valve
SATOSSF Pressure moditier valve L4
it
Shift vaive “B” — — 1l
e Install proper retainer plates. EL

AT-169 647
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

Driven plate
SEC. 315 ?
Dish plate
Snap ring@
Spring retainer 3
D-ring 0 (ATE)
D-ring §19 CATE> Retaining plate
Piston CATF) ’
Retainer CATE) Drive plate
Snap ring@
— Retaining plate#
- |
\: _ Retaining plate ~ Driven plate
( 7 T
P / R
/},f/’ ) |
Retaining plate
W : Select proper thickness. ) Drive plats
. Apply ATF. Dish plate SAT430

DISASSEMBLY

1. Check operation of reverse clutch

a. Install seal ring onto drum support of oil pump cover and
install reverse clutch assembly. Apply compressed air to oil
hole.

b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring:
¢ D-ring might be damaged.
¢ Qil seal might be damaged.
e Fluid might be leaking past piston check ball.
SATO92F
{ Serewriver 2. Remove snap ring. . N .
- 3. Remove drive plates, driven plates, retaining plate, and dish

plates.

SATO93F

4. Set Tool on spring retainer and remove snap ring from
KV31102200 reverse clutch drum while compressing return springs.

(434285 and J34285-87) | e  Set Tool directly over springs.
Do not expand snap ring excessively.
e 5. Remove spring retainer and return springs.

H

SATO94F

AT-170



REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by turning it.
7. Remove D-ring and lip seal from piston.
&l
[
E]
SATO96F
G
INSPECTION £
Reverse clutch snap ring, spring retainer and return
springs =
e Check for deformation, fatigue or damage.
If necessary, replace. EE

Reverse clutch drive plates

Thickness e Check facing for burns, cracks or damage.
. ® Measure thickness of facing.
Facing Thickness of drive plate:
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mim (0.055 in) Fi
e |f not within wear limit, repiace.
Care plate R
SAT1620

Reverse clutch dish plates

e Check for deformalion or damage. )
e Measure thickness of dish plate. ST
Thickness of dish plate: 3.08 mm (0.1213 in)

t e If deformed or fatigued, replace. N
Reverse clutch piston RS

¢ Make sure that check balls are not fixed.

e Apply compressed air to check ball cil hole opposite the Bl
return spring. Make sure there is no air leakage. B

& Apply compressed air to oil hole on return spring side to

SAT163D

make sure that air leaks past ball. b
oreton ASSEMBLY
Lip seal-y A\ 1. install D-ring and lip seal on piston. L
D-ring e Take care with the direction of lip seal. EL
@ X\ e Apply ATF to both parts.
3 ' (1)
SATO97FA

AT-171 649



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

2. Install piston assembly by turning it slowly.
Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.
4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

e Set Tool directly over return springs.

5. Install drive plates, driven plates, retaining plate and dish
plates.

¢ Take care with order of piates.

6. Install snap ring.

SATO93F

i 7. Measure clearance between retaining plate and snap ring.
o If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable {imit 1.2 mm (0.047 in)
Retaining plate:
Refer to SDS, AT-230.

SAT105F

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY”, “Reverse Clutch”, AT-170.

SATO92F

650 : AT-172




REPAIR FOR COMPONENT PARTS

High Clutch

Snap ring

Retaining plate

Driven plate
(Thin}

(Thick)

Drive plate

iven plate '
Driven p Seal ring Q ®

For the number of clutch plates {drive and
driven plates), refer to the eross-section.

-
o)
e
e

Driven plate 2}

Retaining
plate *

-

Input shaft assembly
(High clutch drum)

A | 2
/ \ B [
\ ‘
Q “Return spring
Q D-ring Q
D-ring §34
Spring retainer

e,

Snap ring QE
Snap ring e,
® © Apply petroleum jelly.
/{ . . Apply ATF
\/ Drive plate * : Select proper thickness. AATEED
7 DISASSEMBLY

Nyloh cloth

1. Check operation of high clutch.

a. Apply compressed air to oil hole of input shaft with nylon
cloth.

e Stop up hole on opposite side of input shaft with nylon
cloth.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring:
D-ring might be damaged.

SAT176D)

Fluid might be leaking past piston check bail.

Input shaft

Remove seal rings from input shaft.

b

C

®

e Oil seal might be damaged.

L J

2

e Always replace when removed.

Seal ring

SAT177D

Screwdriver

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.

SATO95EF

AT-173

T
WD

1l
izzn

p=)|

e

651



REPAIR FOR COMPONENT PARTS

KV31102400
(134285 and
J34285-87)

Snap ring

SAT108F

SATI1F

Pistan

D-ring
SAT371FA

Thickness

Facing

Core plate

SAT162DI

652

High Ciutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
clutch drum while compressing return springs.

¢ Set Tool directly over springs.

e Do not expand snap ring excessively.

6. RHemove spring retainer and return springs.

7. Remove piston from high clutch drum by turning it.

8. Remove D-rings from piston.

INSPECTION

High clutch shap ring, spring retainer and return
springs.
e Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.

High clutch drive plates

e 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)
e |f not within wear limit, replace.

AT-174



REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)
High clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the &
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side to

S make sure that air leaks past ball. 3,
'_"f;‘l‘
S v
Check air flows Ei
flow through through ball
ball hale. hole.  SAT188D

Seal ring clearance

___Seal ring e install new seal rings onto input shaft.
/ ' e Measure clearance between seal ring and ring groove., B
A — Standard clearance:

— 0.08 - 0.23 mm (0.0031 - 0.0091 in)

R ED Allowable limit: =
‘r; 0.23 mm (0.0091 in)
[ e |f not within allowable limit, replace input shaft assembly.

g

SAT187D

ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both parts.

=
Iish
F'i‘ston e
SAT371FA
B
2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.
8T
m&
i
2T
SATIHF
L&,
. . . . TUES
soring retainer | 3- Install return springs and spring retainer on piston.
T EL
Vs —— Return spring
il

SAT109F

AT-175 653



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

- 4. Set Tool on spring retainer and install snap ring while com-
KV31102400 pressing return springs.

(J34285 and e Set Tool directly over return springs.
J34285-87)

Snap ring

SAT108F
e Do not align snap ring gap with spring retainer stopper.
-~ Shap ring
Stopper
SATI13F

5. Install drive plates, driven plates and retaining plate.
¢ Take care with the order and direction of plates.
6. Install snap ring.

SATO95F

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)
Allowable limit 3.0 mm (0.118 in)
Retaining plate:
Retfer to SDS, AT-230.

8. Check operation of high clutch.
EE 1 / / Refer to “DISASSEMBLY”, “High Clutch”, AT-173.

Nylan cloth

SAT1960

654 AT-176




REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

9. Install seal rings to input shatt.
e Apply petroleum jelly to seal rings.
s Always replace when removed. @l

Apply petroleum jelly

2,

E¥

SAT197D)

e Roll paper around seal rings to prevent seal rings from

e Thick paper spreading.
EG
Tape
FE
oL
SAT198D
BT

Forward Ciutch and Overrun Clutch

For the number of clutch plates (drive and
(1) Snap ring driven plates}, refer fo the cross-section.
(Z) Retaining plate
@) Retaining plate
(@) Drive plate EA,
& Driven plate b
® Dish plate
RJAl
QOverrun Driven B
Forward clutch clutch - plate’ et
Snap ring Q Driven plate -\ — EE
Retaining plate
¢ Retaining plate .
e BT
Drive plate /
e
Forward e
/ clutch Return
N i
! / EL
| ) Forward clutch drum
L ) S Lip seal €3¢ CATE)
f D-ring D-ring m [@x
Snap ring QJ 69 CaTE Forward clutch piston
_ Spring retainer Overrun Lip seal ¢3¢ GATE>
CATE> : Apply ATF. clutch
: Select er thickness. piston
* elect proper thi AATEST

AT-177 655



REPAIR FOR COMPONENT PARTS

~ Hote for forward
Hole for averrun clutch inspection

SATI23F]

SAT203D

SAT204D

Kv31102400
(J34285 and
J34285-87)

SAT124FB

656

Qverrun clutch
piston

SAT125F

Forward Clutch and Overrun Clutch (Cont’d)

DISASSEMBLY

Check operation of forward clutch and overrun clutch.
Install bearing retainer on forward clutch drum.

Apply compressed air to oil hole of forward clutch drum.
Check 10 see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Qil seal might be damaged.

Fluid might be leaking past piston check ball.

sPeeODT D

Remaove snap ring for forward clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for forward clutch.

wmn

4. Remove snap ring for overrun clutch.
5. Remove drive plates, driven plates, retaining plate and dish
plate for overrun cluich.

6. Set Tool on spring retainer and remove snap ring from for-
ward clutch drum while compressing return springs.

Set Tool directly over return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

e e o

8. Remove forward clutch piston with overrun clutch piston
from forward clutch drum by turning it.

AT-178



REPAIR FOR COMPONENT PARTS

T Overrun clutch
| piston
|

Forward clutch pistan

SAT126F)

Forward clutch

Lip seal PiStON

D-ring
Qverrun clutch piston SAT{27EA

Thickness

Facing

Core plate

SAT182D

\__ 7/

SAT163D

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch piston from forward ciutch piston by
turning it.

10. Remove D-rings and lip seals from forward clutch piston
and overrun clutch piston.

INSPECTION

Snap rings, spring retainer and return springs

e (heck for deformation, fatigue or damage.

e Replace if necessary.

e When replacing spring retainer and return springs,
replace them as a set.

Forward clutch and overrun clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Forward cluich
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun cluich
Standard value: 1.6 mm {0.063 in)
Wear limit: 1.4 mm (0.055 in)
e [f not within wear limit, replace.

Forward clutch and overrun clutch dish plates

e Check for deformation or damage.
o Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.7 mm (0.106 in})
Overrun clutch 2.7 mm (0.106 in)
e |f deformed or fatigued, replace.

AT-179

MT

[Gorr]

fla)]
/)]

=i
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REPAIR FOR COMPONENT PARTS

Check air flows

Check air does not flow
through ball hole.

through ball hote.

SAT213D

== 7

Check air rowS

Check air dees not flow

through ball hole.
through ball hole. e S

SAT212D

~Lip seal
L D-ring
Forward clutch

ist
Lip seal piston

D-ring

Qverrun clutch piston SAT127EA

T Qverrun clutch

Forward clutch piston Vo
| piston
:

SAT126F

Qverrun clutch
piston

SAT125F

Forward Clutch and Overrun Clutch (Cont’d)
Forward clutch drum

Make sure that check balls are niot fixed.

Apply compressed air to check ball oil hole from outside of
forward clutch drum. Make sure air leaks past ball.

Apply compressed air to oil hole from inside of forward
clutch drum. Make sure there is no air leakage.

Overrun clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

s Apply compressed air to oil hole on return spring side. Make
sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and lip seals on forward clutch piston and
overrun clutch piston.
Take care with direction of lip seal.
Apply ATF to both parts.

2. Install overrun clutch piston assembiy on forward clutch pis-
ton by turming it slowly.

e Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum by turning it slowly.

e Apply ATF to inner surface of drum.

AT-180



REPAIR FOR COMPONENT PARTS
Forward Ciutch and Overrun Clutch (Cont’d)

4. Install return spring on overrun clutch piston.
Spring retainer Gl
HE
Elit
SAT131F
i
Chack ball e  Align the mark on spring retainer with check ball in overrun H:
{Overrun clutch piston) clutch piston.
?‘3 = «;If B\f\\ 6
el B
e e -
™ N NN
L{ lP\)’
N oL
" Mark on the
spring retainer
SAT133F
: . , : , T
5. Set Tool on spring retainer and install snap ring while com-
- KV31102400 pressing return springs.
(J34285 and Py i i
J34285.57) Set Tool directly over return springs.
_~—Snap ring T
T,
S
; o SAT124FB
BR
s Do not align snap ring gap with spring retainer stopper.
Snap ring
e -
¥
o
1] 5T
ST :
Ring gap_/\L_/
SATI134F
LI
_ , . _ il
6. Install drive plates, driven plates, retaining plate and dish
-~ plate for overrun clutch.
e Take care with order of plates. Ei
7. Install snap ring for overrun clutch.
{524
SAT204D

AT-181 659



REPAIR FOR COMPONENT PARTS

Feeler gauge B
" ~ Snap ring

SAT135F

SAT203D

Feeler
gauge

SAT228D

oy

/~ Hofe for forward
Hole for overrun / clutch inspection

clutch inspection

\égcf:j’//%

R

e \-.3/\\ \V/

- A=
5 ) 7
~

,\] )l
'//

/

SAT123F

660

Forward Clutch and Overrun Clutch (Cont’d)

8.

9.

11.

12.

13.

Measure clearance between overrun clutch retaining plate
and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowable limit 1.7 ram (0.067 in)
Overrun clutch retaining plate:
Refer to SDS, AT-230.

Install drive plates, driven plates, retaining plate and dish
plate for forward clutch.

Take care with order of plates.

. Install snap ring for forward clutch.

Measure clearance between forward clutch retaining plate
and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.65 mm (0.0650 in})
Forward clutch retaining plate:
Refer to SDS, AT-230.

Check operation of forward clutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-178.

Check operation of overrun ciutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Cluich”, AT-178.

AT-182



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Snap ring SEC. 315 Fleve?rse clutch drum .
Retaining plate 4 Piston — il
Driven plate Lip seaf @ (ATF)
i D-ring €23 C&TE> i
Return spring
Spring retai o
pring retainer EU“\:UI
Snap ringe
Dish plate ~
G
Driven plate
N
[FE
 : Select proper thickness. @L
Drive plate * Apply ATF.
SAT431I
BT
DISASSEMBLY
1. Check operation of low & reverse brake.
a. Apply compressed air to oil hole of transmission case.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring: B
e D-ring might be damaged. A
e Fluid might be leaking past piston check ball.
‘o)
. . . e
2. In order to remove piston, apply compressed air to oil hole
Piston Retainer of retainer while holding piston.
e Apply air gradually and allow piston to come out evenly. £7
R
ET
SAT149F]
&
3. Remove D-rings from piston.
El
I
Low and reverse
brake piston SAT150F]

AT-183 661



REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT162D

brake piston

Low and reverse

SAT150F

Low and reverse brake

etainer

SAT323F

Retaining plate
Qish plate

Driven plate
Drive piate

Transmission

662

Low & Reverse Brake (Cont’d)
INSPECTION

l.ow & reverse clutch snap ring, spring retainer and
return springs
¢ Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.

Low & reverse brake drive plate
e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
e [f not within wear limit, replace.

ASSEMBLY
1. Instali D-rings on piston.
s Apply ATF to both paris.

2. Set and align piston with retainer.

e This operation is required in order to engage the pro-
trusions of piston to return springs correctly.
Further procedures are given in “ASSEMBLY”'.

3. Install driven plates, drive plates, retaining plate and dish
plate on transmission case.

e Take care with order of plates and direction of dish

plate.

AT-184



REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

4. install snap ring.

5712

EM

5. Measure clearance between driven plate and transmission LE
case. If not within allowable limif, select proper retaining

plate. (front side) EG

Specified clearance:

Standard 1.7 - 2.1 mm (0.067 - 0.083 in)

Allowable limit 3.1 mm (0.122 in) BE
Retaining plate:

Refer to SDS, AT-231.

\LTransmission case
Feeler gauge

SAT165F

Rear Internal Gear, Forward Clutch Hub and

Overrun Cliutch Hub

SEC. 315

Forward one-way clutch

P&

Thrust washer B (F)

Forward clutch hub\

Thrust washer @
Overrun clutch hub

Rear internal gear

EFR(P): Apply petroleum jelly.

qEa
saTarsH |

EL

AT-185 663
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REPAIR FOR COMPONENT PARTS

Overrun cluteh é”% \
hub Ny (}
Thrust washer \CQ:)

Rear internal
gear

i
Ve
r i i,

Forward %
clutch hub S

SATI57F

Forward clutch
hub

_— Rear internal
gear

SAT251D

Rear internal
gear

SAT252DA
@,/ Thrust washer
—~Rear
internal
gear
SAT253D
Bearing
Forward

one-way clutch

Forward clutch
< b

SAT254DA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

DISASSEMBLY

1. Remove overrun clutch hub and thrust washer from forward
clutch hub.

2. Remove forward clutch hub from rear internal gear.

3. BRemove bearing from rear internal gear.

4. Remove thrust washer from rear internal gear.

5. Remove bearing from forward one-way cluich.

AT-186



REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

6. Remove forward one-way clutch from forward clutch hub.

Forward one-way
clutch

@l
:gg\rard clutch [\\i:ﬂfé:\
]
5AT255D:
L 3 INSPECTION )
ETTER m—— .
ER e z Rear internal gear, forward clutch hub and overrun -
' clutch hub EC
|
e Check rubbing surfaces for wear or damage.
Overrun =
clutch hub iz
s ! oL
Rear internal Forward ” g
gear ¢lutch hub SAT256D)

Bearings and forward one-way clutch

e Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.

Forward
one-way
clutch

ASSEMBLY

1. Install forward one-way clutch on forward clutch. )
e Take care with the direction of forward one-way clutch. &7

e
&

Protrusion )
Forward one-way
clutch SATAT6H
&
2. Install bearing on forward one-way clutch.
- Bearing e Apply petroleum jelly to bearing.
EL
Forward

one-way clutch

Forward H@y‘u{

clutch hub

SAT153FA

AT-187 665



REPAIR FOR COMPONENT PARTS

internal
gear

SAT16GF

-0

¥

Rear internal
gear

SAT161FA

Rear internal
gear

Forward clutch
hub

Unlocked & DD@ Locked

AATAZ26

666

Overrun clutch
hub

] [ - q
a3 e
S
Thrust washer \_@

Rear internal
Forward : gear
clutch hub

SAT157F

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

3.

Instafl thrust washer on rear internal gear.

Apply petroleum jelly to thrust washer.

Align hooks of thrust washer with holes of rear internal
gear.

Install bearing on rear internal gear.
Apply petroleum jelly to bearing.

Install forward clutch hub on rear internal gear.

Check operation of forward one-way clutch.

Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and
unlocking directions.

if not as shown in illustration, check installation direc-
tion of forward one-way clutch.

instalt thrust washer and overrun clutch hub.

Apply petroleum jelly to thrust washer.

Align hooks of thrust washer with holes of overrun
clutch hub.

Align projections of rear internal gear with holes of
overrun clutch hub.

AT-188



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314

Lock nut OIQ 1
Y{D]zsd - 324 (30 - 33, 217 - 239) A

\\ \\
; \

\ \

Idler gear bearing ¢ ATE )

C_D_*\"\-\\ .
Reduction pinion gear b
bearing outer race —,

\ ks

Idler gear

Adjusting shim#

109 - 123 \ AN I Sy 4// e
(111 - 125,80 - 90) i R e A o
\ i( Py f ™ ‘E:,—-_".‘R -
\ -
Reduction pinion gear \

A ) =
y n TN G O AT
A\ Y \’j::‘,]{ ; ,/—\.) /{ q% \—- utput s earin
bearing (ATE> &j\\ \\%l\)\& E{}y/\ r\i\ %‘/ “/Q \ Qutput shaft bearing §34 .
LA ‘

K N N [
R‘e!.ZIUCtIOI"I \ Sy \35 | Qutput shaft
pinion gear W :

]
- Yy N
L Y ) 5
| E ﬁ J ]?JO . { g :& \\\ h. Seal ring Q P 2L

\ fa L\:\\D‘ \ 5
) /d L t,J \ LThrust needle bearing
- \/

Q@Q ‘ Y ()20 - 2420 - 24,14 - 17) T
QQX/) \ Bearing retainer
h
Q\ \
\

- Seal ring $34 B8 (F)

*— Radial needle bearing IF
Snap i O] : Nem (kg-m, ft-Ib)
nép 1ing Q * : Select proper thickness. ofo)
{(F) : Apply petrofeum jeily. e
(ATE): Apply ATF.
SATE57GB
BR
Seal ring Bearing DISASSEMBLY
retainer 1. Remove seal rings from output shaft and bearing retainer.
2. Remove output shaft bearing with screwdrivers.
¢ Always replace bearing with a new one when removed.
e Do not damage output shaft. EL
100
SAT165F
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)
3. Remove snap ring from bearing retainer.

Snap ring

Bearing retainer

SAT166F

4. Remove needle bearing from bearing retainer.

/— Suitable drift

retainer

5. Remove idler gear bearing inner race from idler gear.

SAT168F

6. Remove idler gear bearing outer race from transmission
case.

SATEBIDC

7. Press out reduction pinion gear bearing inner race from
reduction pinion gear.

Suitable drift

Fuller

SAT169F]
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REPAIR FOR COMPONENT PARTS
Output Shaft, idler Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
8. Remove reduction pinion gear bearing outer race from
transmission case. &
[
El]
SAT170F
INSPECTION 5

Output shaft, idler gear and reduction pinion gear

e Check shafts for cracks, wear or bending. =
¢ Check gears for wear, chips and cracks.
M

Bearing

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

¢ When replacing taper roller bearing, replace outer and
inner race as a set.

B&
SPD715
Clearance Seal ring clearance
Seal 1ing e Install new seal rings to output shaft. X
4 & e Measure clearance between seal ring and ring groove of &1
P output shaft.

Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in) 8
Allowable limit:
0.25 mm (0.0098 in) .
e |f not within allowable limit, replace output shaft. El)
Install new seal rings to bearing retainer.
SATI71F e Measure clearance between seal ring and ring groove of

Bearing
retainer

4

Output shaft

bearing retainer.
Standard clearance:
0.10 - 0.30 mm {0.0039 - 0.0118 in) o
Allowable limit:
0.30 mm (0.0118 in)
e |f not within allowable limit, replace bearing retainer. B

AT-191
669



670

REPAIR FOR COMPONENT PARTS

KV40100630
(26082)

SAT170F

Drift

Kv40100630
(J26082)

SAT175F

SAT863D

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)
ASSEMBLY

1. Press reduction pinion gear bearing inner race on reduction
pinion geat.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shait.

AT-192



REPAIR FOR COMPONENT PARTS

Output Shaft, ldler Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
Suitable 6. Press needle bearing on bearing retainer.
drift @H
5T
Bl
SAT176F
7. Install snap ring to bearing retainer. Le
Snap ring
Bearing retainer EE
GL
SATi66F .
Seal ,.ng Bearing 8. After packing ring grooves with petroleum jelly, carefully Y
retainer install new seal rings on output shaft and bearing retainer.
|
[P
Paper * Roll paper around seal rings to prevent seal rings from
Tape spreading. R
Bearing ST
retainer
AN
J"___Z’% [
=
81
SAT179F]
EL
o
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315

Lock nui
/M 31 - 36 (3.2 - 3.7, 23 - 27)
Anchor end pin $34vr

Z Brake band
% : Adjustment is required.

CATE) : Apply ATF.
[UJ: N-m (kg-m, ft-Ib)

_/”@’/%%/

D-ring 74 CATE>
</\ ) / /D servo return spring
\\ % @/fSpring retainer
O-ring (’ \ GT:E"“”Q'Q
S ETD &, ‘ '
Servo piston /O g

/ Second servo return spring
Band servo piston stem
~ Band servo thrust washer

Band servo piston

.

retainer - Gasket » 1
D-ring Q —/ \g/,
O/D servo piston 0 O/D servo piston retainer
O-ring #34 ; @’\_

[0 20-24 (2-2414-17)

AATETE

AATE7S

O/D servo
piston _\

Nylon waste

AATE80

DISASSEMBLY
1. Remove band servo piston fixing bolts.

2. Apply compressed air to oil hole in transmission case to
remove O/D servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag or nylon
waste.

3. Apply compressed air to oil hole in O/D servo piston retainer
to remove O/D servo piston from retainer.

¢ Hold O/D band servo piston while applying compressed
air.

AT-194



REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from O/D servo piston.

S
0/Ds er\; piston D-ring [
(SEd
AATE81

_ , 5. Remove O-rings from O/D servo piston retainer.
Q-ring {Small diameter)

/D servo
piston retainer Em

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

F&
Servo piston
retainer
Band servo (=
piston assembly
SAT293D
, _ . (24
. 7. Place piston stem end on a wooden block. While pushing
Spring servo piston spring retainer down, remove E-ring.
retainer S‘T
Fi&
E-ring
BT
M SAT204D
&
8. Remove O/D servo return spring, band servo thrust washer
Band servo ) .
atem % and band servo piston stem from band servo piston.
EN

Spring
retainer Band servo IEX
thrust washer -

Band servo piston

0."D Servo
return spring AATRSE3

AT-195 673
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REPAIR FOR COMPONENT PARTS

Q-ring

(Small diameter) #34 (ATE>

- Servo piston
retainer

O-ring

{Large diameter) g’ @

SAT2970D

O/D servo return spring
2nd servo
return spring

AATEB4

SAT2970

Band Servo Piston Assembly (Cont’d)

9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage.

Return springs

e Check for deformation or damage.
¢ Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-234.

ASSEMBLY

1. Install D-rings io servo piston retainer.

e Apply ATF to D-rings.

e Pay attention to position of each O-ring.

AT-196



REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

Band servo 2. Install band servo piston stem, band servo thrust washer,
stem O/D serva return spring and spring retainer to band servo
piston. el
r Spring
I‘ refainer Band servo R
/ thrust washer R
- d iston =
\ @ Band servo p Bl
Q - O/D servo
return spring AATRS3
L&

3. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

< %} =
~

L Spring T
retainer '\:-;L
E-ring

SAT301D

i

T h o 4. Install O-rings to servo piston retainer.
R -rin .

rSeet;\ai:e;:!ston (Smaﬁ diameter) #39 (ATE) e Apply ATF to O-rmgs._ .
e Pay attention to position of each O-ring.

O-ring i

{Large diameter) Q:Q ATED

SAT296DA

5. Install band servo piston assembly to servo piston retainer =
by pushing it inward.
&
A
G
SAT303D )
—_— e — e —— — I’“ﬂ"‘l“"
6. Install D-ring to O/D servo piston.
e Apply ATF to D-ring.
al

O/D servo piston

AATE81
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REPAIR FOR COMPONENT PARTS

O-ring (Small diameter)

O/D servo
piston retainer

AATE82

O/D servo
piston retainer

0/D servo
piston

AATEEB|

/4\//\ r Second servo
=« return spring

Apply ATF. /Band SErVe

A 3 s~ piston assembly
SATB65H

=
-

AN \‘\ N
N oo
NS -
./“é:_}l”’fi/yj N e ‘{r_%) 75{}/5
A - L N

N\

>
servo’ -
piston assembly

P
Ryl e

AATE85

" 2
\J\"l I/) S : . .
O/D servo \ f\7/ o
piston retainer | - >

Band Servo Piston Assembly (Cont’d)

7.

8.

1.

Install O-rings to O/D servo piston retainer.
Apply ATF to O-rings.
Pay attention to position of each O-ring.

Instalt O/D servo piston to /D servo piston retainer.

Install band servo piston assembly and 2nd servo return
spring to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

Install O/D servo piston assembly to transmission case.

Apply ATF to O-ring of band servo piston and transmis-
sion case.

Install band servo piston snap ring to transmission case.

AT-198



REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A

SEC. 381 o
Pinion mate gear — 7w
/ ‘QII]
Pinion mate thrust washer7 /_M 13 - 127 Nem
/ {11.5 - 13.0 kg-m, 83 - 94 ft-Ib)
Pinton mate shaft —, / A
/ L
Lock pin ’:, /
/ -
. / =
Side gear f
Side gear thrust washer# c é@@ . -
- [
!
‘ /
Differential side ," /
bearing (,{i}-) [/ E
." ji
: i
/ / Differential side bearing adjusting shim %
/ / -
/ Z/ FE
‘ / ,/ Differentiat side bearing CATF
Speedometer drive gear — ! L
Differential case —/ / Final gear E*E).‘ ie|e|0t :Tr;zpef thickness. =
CATED: Apply ATF. SAT452HB
BT
DISASSEMBLY
1. Remove final gear.
D“';&
SMT505B
B
2. Press out differential side bearings.
¢ Be careful not to mix up the right and left bearings.
ST33061000
82%%%5;_‘31 (J8107-2) S
EXE
AATE62 )
_ [1&
. 3. Remove differential side bearing outer race, and side bear-
- ing adjusting shim from transmission case.
i
- KV38105450
N o (yaepe)
DK
e S SATO10FB




REPAIR FOR COMPONENT PARTS

Speedometer drive gear ©

SAT313D

Kv32101000
(J25689-4)

SATS04D

SATH44F

SPD715

678

Final Drive — RE4F04A (Cont’'d)
4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.

INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears and
pinion mate gears.
& Check washers for wear.

Bearings

o Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

e When replacing taper roller bearing, replace outer and
inner race as a set.

AT-200



REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A (Cont’d)

ASSEMBLY

1. Attach side gear thrust washers to side gears, then install
pinion mate thrust washers and pinion mate gears in place. @3]

[l

=
SMTa39
2. Insert pinion mate shaft.
e When inserting, be careful not to damage pinion mate
thrust washers. ES
FE
GL
SMTO8TA]
4T

Measure clearance between side gear and differential case
with washers following the procedure below:
a. Set Tool and dial indicator on side gear.

Dial gauge 3.

&
i

AATTB2
b. Move side gear up and down to measure dial indicator
deflection. Always measure indicator deflection on both side
gears. &7
Clearance hetween side gear and differential case
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in) ES
BT
SMTE11A)
HA&

c. If not within specification, adjust clearance by changing
thickness of side gear thrust washers.
Side gear thrust washer: =
Refer to SDS, AT-231.
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A (Cont’d)

4. Install lock pin.
¢ Make sure that lock pin is flush with case.

Kv32101000
(J25689-A)

SMTBEI98

5. Install speedometer drive gear on differential case.
® Align the projection of speedometer drive gear with the
groove of differential case.

SAT3130D

6. Press on differential side bearings.

5T33230000
(J25805-01)

7. Install final gear and tighten fixing bolts in a crisscross pat-

- tern.
e

SATS46F

680
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04V

SEC. 381 / Final gear

[D) 36 - 20 (3.7 - 2.1, 27 - 30) - ) 88 - 103 (9.0 - 10.5, 65 - 75)

/ /[ Diffarential side bearing

Differential case LH / / /
i oD
Side gear thrust washer # ” ®

Differential case RH \

/

/
Speedometer \ &‘“
drive gear\ \\,

% @

/Differantial
side bearing
adjusting shim #

Side gear

Pinion mate thrust
washer
Pinion mate gear

\r@l 3.7 - 5.9 (0.38 - 0.6, 33.0 - 52.1)

‘ [@|: N-m tkg-m, in-Ib)
Viscous coupling

Pinion mate shaft O Nem (kg-m, ft-ih)
*  Select proper thickness.
Differential side bearing (aTF) CATE> : Apply ATF SAT861HB

DISASSEMBLY
1. Remove final gear.

SMTE96B

2. Press out differential side bearings.

3. Remove differential side bearing outer race, and side bear-
ing adjusting shim from transmission case.

SAT839DC

AT-203
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REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04V (Cont’d)

4, Remove speedometer drive gear.

T
Speedometer drive gear ©
\ |

SAT313D

5. Remove viscous coupling.

6. Separate differential cases. Make paint marks to identify
their original position.
7. Remove pinion mate shaft with gears.

Paint marks

SAT31F

INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears, pin-
ion mate gears and viscous coupling.
e Check washers for wear.

SATS09B
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04V (Cont’d)

I Viscous coupling
[T Vieeous covpling e Check case for cracks.
e Check silicone oil for leakage. (&l
‘ [E2he)
| 3 il
N SMT5038
. 13
Bearings
e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear. E&
e When replacing taper roller bearing, replace outer and
inner race as a set. o
Fe
GL
SPD715
BT

ASSEMBLY

Gauging cylinder . ) \
v ing < 1. Measure clearance between side gear and differentiat case

(434291}~ .
& viscous coupling with washers using the following proce-
dure:
Differential case side -
= a. Set tool on the differential case and lock gauging cylinder in ™
-~ place with set screw.
~ .
& (5
> =
SAT313FA o
b. instail gauging plunger into cylinder. o
c. Install pinion mate gears and side gear with thrust washer
on differential case. &
d. Set tool and aliow gauging plunger to rest on side gear
thrust washer.
e. Measure gap between plunger and cylinder. BS
Gauging plunger This measurement should give exact clearance between

(J34290-6) side gear and differential case with washers.
Standard clearance:
0.1 - 0.2 mm (0.004 - 0.008 in)
sataiar| 1. If not within specification adjust clearance by changing

thickness of side gear thrust washer. ri

Side gear thrust washers for differential case side:
Refer to SDS, AT-231.

/ 7 (J34291) E
. e <
Feesler — [
gaugse £ Thrust washer

e B SAT315FA

AT-205 683



REPAIR FOR COMPONENT PARTS

Gauging eylinder

AATE3Z

Gauging plunger
(J34280-6)

SAT314F

Feelar

SAT318FA

684

SMT711B

Final Drive — RE4F04V (Cont’d)

Viscous coupling side

a.

b.

o

2.

Set tool on viscous coupling and lock gauging cylinder in
place with set screw.

Install gauging plunger into cylinder.

Install pinion mate gears and side gears with original wash-
ers on differential cases.
Align paint marks.
Tighten differential case hoits.
Set tool and allow plunger to rest on side gear thrust
washer.
Measure gap between plunger and cylinder.
This measurement should give exact clearance between
side gear and differential case with washers.
Standard clearance:
0.1 - 0.2 mm (0.004 - 0.008 in)
If not within specification, adjust clearance by changing
thickness of side gear thrust washer.
Side gear thrust washers for viscous coupling side:
Refer to SDS, AT-231.

Install viscous coupling.
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REPAIR FOR COMPONENT PARTS

Speedometer drive gear

Final Drive — RE4F04V (Cont’d)
3. Install speedometer drive gear on differential case.

Align the projection of speedometer drive gear with the
groove of differential case.

SAT313D

(J25523)

KV38100300

4. Press differential side bearings on differential case.

2
<D

FE
Gl
SAT319FB
HT
~—ST30613000
{J25742-3)
[=git)
TR
RIS
SAT320FB
5. Install final gear and tighten fixing bolts in a crisscross pat-
tern.
ST
By
SAT321F
L
[Iglas
EL
[4

AT-207
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ASSEMBLY

Converter housing side
ST33400001 ™
{J26082)

SAT181FB

v A,
R 3
\j_f_

5—())
=

¢

SAT182F

Parking actuator
support

Qutside

SAT183F

Parking shaft
Screwdriver

SATB70D

Assembly 1

1. install differential side oil seals on transmission ¢ase and
converter housing.

2. Install parking actuator support to transmission case.
¢ Pay attention to direction of parking actuator support.

3. lInstall parking pawl on transmission case and fix it with
parking shaft.
4. Instali return spring.

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting
shim on transmission case.
2. Instali differential side bearing outer race on converter hous-

ing.

AT-208



ASSEMBLY
Adjustment 1 (Cont’d)

3. Place final drive assembly on transmission case.
4. Install transmission case on converter housing. Tighten

transmission case fixing bolts to the specified torque. al
A
i
LG
- RE4F04A -
5. Attach dial indicator on differential case at converter hous-
ing side. EG
6. Insert Tool into differential side gear from transmission case
side.
7. Move Tool up and down and measure dial indicator deflec- FE
Dia! indicator tion.
Fina! drive ,j':'- ' . @ﬂ_‘
assembly A ’
(AT

Wooden black

AATEBS D
— RE4FO04V - .
KV38105210 5. Set Tool on differential case at converter housing side and
(439883) attach dial indicator on Tool. §T
6. Insert the other Tool into viscous coupling from transmission
ST33220000 case Slde e
(125305-01) 7. Move Tool up and down and measure dial indicator deflec- &3
tion.
BT
— RE4F04A and RE4AF04V -
8. Select proper thickness of differential side bearing adjusting A,
shim(s).
Suitable shim thickness = Dial indicator deflection
+ Specified bearing preload EL
Differential side bearing adjusting shim:
Refer to SDS, AT-231.
Bearing preload: )4
0.05 - 0.09 mm (0.0020 -~ 0.0035 in)
AATEE4
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ASSEMBLY

— KV38105450
(J34286)

SATO10FB

.

Preload

Preload adapter

KV3810521

_{J39883)

/
gauge -

0

AATEGS

Transmission —

case
’

pinion
gear

Reduction

T
SAT332DA
B
H
C D
A
Transmission
case
Reduction
pinion
gear
Horrs
7 77 SAT333DA

-

Tty

SAT334DA

688

Adjustment 1 (Cont’d)

9.

10.
11.
12.

13.

14.

Remove converter housing from transmission case.
Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmis-
sion case.

Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.

Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque.

Insert Tool into viscous coupling and measure turning
torque of final drive assembly.
Turn final drive assembly in both directions several
times to seat bearing rollers correctly.

Turning torque of final drive assembly (New bear-

ing):

0.78 - 1.37 N-m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-Ilb)

When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torque is close to the specified range.

REDUCTION PINION GEAR BEARING PRELOAD

1.

2.

Remove transmission case and final drive assembly from
converter housing.

Select proper thickness of reduction pinion gear beatring
adjusting shim using the following procedures.

Place reduction pinion gear on transmission case as shown.

Place idler gear bearing on transmission case.
Measure dimensions “B” “C” and “D” and calculate dimen-
sion “A”.
A=D-(B+C)
“A”: Distance between the surface of idler gear
bearing inner race and the adjusting shim
mating surface of reduction pinion gear.

Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.

Measure dimension “B” in at least two places.

AT-210



ASSEMBLY
Adjustment 1 (Cont’d)

o Measure dimension “C” between the surface of idler gear

t - o= S
¢ _ldler gear bearing @ bearing inner race and the surface of transmission case.
T .

Depth . . I, .
°p ¢ Measure dimension “C” in at least two places.

@

=
4,

.Straughtedge

%nf,«;
% m\ B
“_Transmission casa L; ‘ I, ’—7\
SAT335D
_ e Measure dimension “D” between the end of reduction pin- 7
/f\“‘ ion gear and the adjusting shim mating surface of reduction
Depth gauge - .
E\; pinion gear. 50
Straightedge - /4 ¢ Measure dimension “D” in at least two places.
: e Calculate dimension “A”.
A=D-(B+C) EE
Reduction pinion gear
&L
SAT336DA
AT

d. Measure dimension “E” between the end of idler gear and
the idler gear bearing inner race mating surface of idler
gear.

e Measure dimension “E” in at least two places.

SAT337D
e. Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E - 0.5 mm (0.020 in}* &7
(* ... Bearing preload)
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-233. EE
- 3. Install reduction gear and reduction gear bearing adjusting e
. 4 / Red“:f,fer gf,;:ron e shim selected in step 2-e on transmission case.
| 4. Press idler gear bearing inner race on idler gear. 2L
:Z 5. Press idler gear on reduction gear.
= STa5271000 e Press idler gear until idler gear fully contacts adjusting
< 2\ (J26091) shim. )
."  —X&q_,
SAT873DD
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ASSEMBLY

SATI89F

f—- Preload gauge

SAT190F]

3 (0.12)

1 (0.04)

or more

Unit ; mm {in)

SATBS8D
Side cover
Jﬁ T‘
=
8 |A

H

Transmission

case

SAT341D

690

SATI191F

Adjustment 1 (Cont’d)

6.

Tighten idler gear lock nut to the specified torque.
Lock idler gear with parking pawl when tightening lock
nut.

Measure turning torque of reduction pinion gear.
When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing
rollers correctly.
Turning torque of reduction pinion gear:

0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-Ib)
If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

After properly adjusting turning torque, clinch idler gear lock
nut as shown.

OUTPUT SHAFT END PLAY

Measure clearance between side cover and the end of the

output shaft bearing.
Select proper thickness of adjusting shim so that clearance
is within specifications.

Install bearing retainer for output shaft.

AT-212



ASSEMBLY
Adjustment 1 {Cont’d)

2. Install output shaft thrust needle bearing on bearing

retainer.
(i
B
3. Install cutput shaft on transmission case. .
ET
(e
L
(4T

4. Measure dimensions “t,” and “t,” at side cover and then
calculate dimension “A”.
¢ Measure dimension “¢,” and “i,”" in at least two places.
“A’: Distance between transmission case fitting sur-
face and adjusting shim mating surface.
A=t -1, l,: Height of gauge

=
11,

SAT374F

g
o

5. Measure dimensions “¢,” and “f;” and then calculate
dimension “B”.

e Measure “(,” and “(,” in at least two places. &y

“B”: Distance between the end of output shaft bearing

outer race and the side cover fitting surface of

transmission case,
B=1r,~1; "»: Height of gauge

6. Select proper thickness of adjusting shim so that output
shaft end play (clearance between side cover and output
shaft bearing) is within specifications. Fl

Output shaft end play (A - B):
0 -0.15 mm (0 - 0.0059 in)
Output shaft end play adjusting shim: N
Refer to SDS, AT-234.
7. Install adjusting shim on output shaft bearing.

SAT440D
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Assembly 2
1. Apply locking sealant to transmission case as shown in
Lacking iliustration.

sealant

Unit: mm {in]:—\j

2. Set side cover on transmission case.

s Apply locking sealant to the mating surface of trans-
mission case.

3. Tighten side cover fixing bolts to specified torque.
O] : 26 - 30 N'm (2.7 - 3.1 kg-m, 20 - 22 ft-Ib)
¢ Do not mix bolts ® and ®.
¢ Always replace bolts &) as they are self-sealing bolts.

AATB50

4. Remove paper rolled around bearing retainer.
install thrust washer on bearing retainer.

Black side 5
Needle bearing E [ .
IENGOE J-St 2 e Apply petroleum jelly to thrust washer.

692 AT-214
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Assembly 2 {Cont’d)

6. Install forward clutch assembly.

e Align teeth of low & reverse brake drive plates before
instaliing.

e Make sure that bearing retainer seal rings are not
spread.

¢ If forward clutch assembly is correctly seated, points [z
() and (2) are at almost same level.

‘q?_
Wl

‘Z: Edge of forward clutch drum

SAT194F

7. Install thrust needle bearing on bearing retainer. bt

e Apply petroleum jelly to thrust needle bearing. E
¢ Pay attention to direction of thrust needle bearing.

il
SR
! [ SAT195F
8. Install overrun clutch hub.
Crverrun clutch hub .
¢ Apply petroleum jelly to thrust washers.
e Align teeth of overrun clutch drive plates before install- ST
ing.

BS
EH)

SATO30F

9. Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and
unlock. EiL
e If not shown as illustrated, check installed direction of
forward one-way clutch.

Rear internal gear

“Forward clutch
hub SAT198F
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SAT199F
) i
Needle bearin I = |
gedle [e] 4T\7
Rear planetary
carrief /_\ Black side

R

N 4

2

Needle bearing

SATO28F

Rear sun gear
Take care of its direction,

Rear planetary carrier

SATC27F

SATO026F

Assembly 2 (Cont’d)

10. Install forward clutch hub and rear internal gear assembly.

1.

C.

Align teeth of forward clutch drive plates before install-
ing.

Check that three hooks of thrust washer are correctly
aligned after installing.

Install rear planetary carrier assembly and rear sun gear
according to the following procedures.
Install needle bearings on rear planetary carrier.

Apply petroleum jelly to needie bearings.
Pay attention to direction of needle bearings.

Install rear sun gear on rear planetary carrier.
Pay attention to direction of rear sun gear.

Install rear planetary carrier on transmission case.
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Assembly 2 (Cont’d)

Front planetary 12. Install thrust needle bearing on front planetary carrier, then
carrier install them together on transmissicn case.

, e Apply petroleum jelly to thrust needle bearing. el
Black side e Pay attention to direction of thrust needle bearing.
A
[ 11
B
Needle bearing
SAT380F
1 ////T 5 == O Cianciars) 13. Install low and reverse brake piston according to the follow-
Gutters carrier o7, ing procedures.
\ 5 " 7 a. Set and align return springs to transmission case gutters as BC
= shown in illustration. ~
\/r\ O
- ‘j —
Fg
0
) el
f ~
l ~ SAT322F
BT

b. Set and align piston with retainer.

/Helainer %)
SAT323F
. . - B
, c. Install piston and retainer assembly on the transmission
JANCN @ ST
f’ ~=-7 Piston and retainer case.
; - e Align bracket to specified gutter as indicated in illustra- ST
e tion.
ST Insert thi t S
o - Inger IS poin ,;35
; "C\ figst ~"H) e
I}_I OXOAS ST \F:_",_q i
N ) 7 =y S BT
= ,1_ \(;/,/ \Brackel }};—Q
v g
C | ‘ O// P
N
/| \@/
Gutter —\\ <\ EL
v -
N 7
L .@ Bracket

\Q B B¢

-~ """ ‘Band servo
e piston stem

SAT324F|
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e

,—%(/ﬁ
[Tt A 8
NN s
e
assembly

SAT325F

KV31102400
(J34285 and

e —
L(n\

-k‘ "/ 134285-87) .
i Uonalr—2 -

~2 ¢ St
»% ) W STz
Do W s
Piston and retainer by
assembly AN |

SAT326FB

Front

Low one-way clutch
planetary

SATO20F

Assembly 2 (Cont’d)

Check that each protrusion of piston is correctly set to cor-
responding return spring as follows.

Push piston and retainer assembly evenly and confirm
they move smoothly.

If they can not move smoothly, remove piston and
retainer assembly and align return spring correctly as
instructed in step “a”.

Push down piston and retainer assembly and install snap
ring.

14. Install low one-way clutch to front planetary carrier by turn-

ing carrier in the direction of the arrow shown.

15. Install snap ring with screwdriver.

Forward clutch and bearing must be correctly instalied
for snap ring to fit into groove of transmission case.

. Install needle bearing on transmission case.

Apply petroleum jelly to needle bearing.
Pay attention to direction of needle bearing.

AT-218
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Assembly 2 (Cont’d)

front sun gear.
e Apply petroleum jeily 1o needle bearing.

High clutch hub\@ 17. Install bearing race, needie bearing and high clutch hub on
\@4@:#?@ e Pay attention to direction of needle bearing.

Needle bearing

Front sun gear

B
Bearing race BT
SATO1SF
. . . 1.7
18. Install needle bearing and high clutch drum on high clutch
hub.
B
High clutch drum i
Needle bearing 2 | =)=
High ctutch hub I
A =} 2
T SATOEF
g

19. Install needle bearing on high clutch drum.

Needle bearmg/ﬁ\ s Apply petroleum jelly to needle bearing.
%Ci{i:lE

- s Pay attention to direction of needle bearing.

SATO17F

20. Remove paper rolled around input shaft.

|i Reverse cluteh 21. Install input shaft assembly in reverse clutch.

e Align teeth of reverse clutch drive plates before install- &7

e ing.
l Input shaft assembly =
Front sun gear
1
SATO16F)
[l
22. Install reverse cluich assembly on transmission case.
— Input shaft assembly e Align teeth of high clutch drive plates before installing.

SATO15F
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Adjustment 2

When any parts listed below are replaced, adjust total end play
and reverse clutch end play.

Reverse ciutch

P Total |
art name otal end play end play

Transmissicn case

Overrun clutch hub

Rear internal gear

Rear planetary carrier

Rear sun gear

Front planetary carrier

Front sun gear
High clutch hub
High clutch drum

Oil pump cover

Reverse clutch drum

Ol pump ! TOTAL END PLAY
1. Adjust total end play “T,”.

Gasket

[ ? :Bearing race
Needle

bearing

High ciutch drum

Reverse clutch drum
SAT213F

a. With original bearing race installed, place Tool onto oil
pump. The long ends of legs should be placed firmly on
machined surface of cil pump assembly. The gauging cylin-
der should rest on top of bearing race. Lock gauging cylin-
der in place with set screw.

b. Install gauging plunger into cylinder.

Gauging plunger
(J34291-25)

SAT215FA

698 AT-220
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Adjustment 2 (Cont’d)

c. With needle bearing installed on high clutch drum, place
Tool legs on machined surface of transmission case (with
gasket). Then allow plunger to rest an needle bearing. &l

d. Measure gap between cylinder and plunger. This measure-
ment should give exact total end play.

Total end play “T,”: WA,
0.25 - 0.55 mm (0.0098 - 0.0217 in)
e If end play is out of specification, decrease or increase

Reverse clutch

thickness of bearing race as necessary. B
I Available bearing race:
e SAT216F Refer to SDS, AT-234.

2. Adjust reverse clutch drum end play “T,".

ust washer E"LE
- L?‘ BE
oL

Reverse clutch drum

SAT218F

T

(J34291) a. Place Tool on machined surface of transmission case (with
-~ Gauging cylinder gasket). Then allow gauging cylinder to rest on reverse
clutch drum. Lock cylinder in place with set screw.

¢ TG e e e
! ) i D\";‘:::
Reverse clutch drum? | P Lock™ F i
|

(=
TR NEDL B
SAT219FA

fi=ie]
)

b. Install gauging plunger into cylinder.
c. With original thrust washer installed on oil pump, place Tool
legs onto machined surface of oil pump assembly. Then
v allow plunger to rest on thrust washer.
\ d. Measure gap between cylinder and pilunger with feeler
gauge. This measurement should give exact reverse ciutch g
drum end play.

2
=]

7]

Gauging plunger

(J34200-6) Reverse clutch drum end play “T,”:
0.55 - 0.90 mm (0.0217 - 0.0354 in) ET
e |f end play is out of specification, decrease or increase
SAT314F thickness of thrust washer as necessary.
Available thrust washer: ME
Refer to SDS, AT-233.
ElL

SATZ221F
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SATI196F

@/Bearing race
©/—Thru st washer

SATO13F

Qil pumgp
assembly

SATO14FA

700

Assembly 3

1.
2.

Install anchor end pin and lock nut on transmission case.
Place brake band on outside of reverse cluich drum.
Tighten anchor end pin just enough so that brake band is
evenly fitted on reverse clutch drum.

Place bearing race selected in total end play adjustment
step on oil pump cover.

Apply petroleum jelly to bearing race.

Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.

Apply petroleum jelly to thrust washer.

Install oil pump assembly, baffle plate and gasket on trans-

mission case.
Tighten oil pump fixing bolts to the specified torque.

Install O-ring to input shaft.
Apply ATF to O-ring.

Adjust brake band.
Tighten anchor end pin to the specified torque.
Anchor end pin:
@ : 3.9-59Nm(04-0.6 kg-m, 35 - 52 in-Ib)
Back off anchor end pin two and a half turns.
While holding anchor end pin, tighten lock nut.
Lock nut:
3 : 31-36 Nm (3.2 - 3.7 kg-m, 23 - 27 ft-Ib)

AT-222
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Assembly 3 (Cont’d)

9. Apply compressed air to oil holes of transmission case and
check operation of brake band.

=3

SAT397D

€D

10. Install final drive assembly on transmission case.

Final drive
assembly

Gl

SAT228F

T

11. Install cil tube on converter housing.

-0l tube
SAT230FA

12. Install O-ring on differential oil port of transmission case.

13. Install converter housing on transmission case.

e Apply locking sealant to mating surface of converter
housing. EL

Inside N
8 (031) R Locking D
ﬁ sealant

1.5 {0.059) dia. Unit: mm (in)
SATI71H|

AT-223 01
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N-D accumulator
piston

Servo release
accumulator piston

Contact

surface SATADBDA

N-D accumulator
piston

2

Servo release
accumulator
pision

NS——
-

-
O

SAT236FA

N-D

Return accumuiator
@/ spting  piston @

4+ Servo release
" accumulator Return

spring

Lip seals &
(4 pieces)

SATOOGF

Assembly 3 (Cont’d)

14. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.

b. Install O-rings on accumulator piston.
s Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-233.

¢. Install accumulator pistons and return springs on transmis-
sion case.
e Apply ATF to inner surface of transmission case.
Return springs:
Refer to SDS, AT-234.

15. Install lip seals for band servo oil holes on transmission
case.
¢ Apply petroleum jelly to lip seals.
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Assembly 3 (Cont’d)

16. Install L & R oil tube and oil sleeve.

SIS
e
NV Vs

Gl
[AA
El
L & R oil tube
SATBBZH!L
17. Install control valve assembly. LG
. Insert manual valve into control valve assembly.
e Apply ATF to manual valve. E®
&l
tel
Manual valve
SAT00SF
T : G BT
| b. Set manual shaft in Neutral position. .
i A= c. Install control valve assembly on transmission case while
f Manual /"3“’5 aligning manual valve with manual plate.

SAT241F

d. Pass solenoid harness through transmission case and
install terminal body on transmission case by pushing it.
e. Install stopper ring to terminai body.

%%

Vs Stopper ring

28
=

G
&5

EL

]
E
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Unit: mm (in)
(D 5bolts ¢ = 40 (1.57)
© 6boits ¢ = 33 (1.30)
@ 2boits 2 = 43.5(1.713)

SATOO4F

SAT003F

SATO11D

SAT245F

704

Assembly 3 (Cont’d)

f.

Tighten bolts (D, ® and @ .

Boelt length, number and location:

Bolt 0 X ®
o . 40.0 33.0 43.5
Bolt length “( QBE I mm (in) (1.575) (1.299) (1.713)
Mumber of bolts 5 6 2
18. Install oil pan.
a. Attach a magnet to oil pan.
b. Install new oil pan gasket on transmission case.
¢. Install oil pan on transmission case.
e Always replace oil pan bolts as they are self-sealing
bolts.
e Tighten four bolts in a criss-cross pattern to prevent
dislocation of gasket.
d. Tighten drain plug to the specified torgue.
19. Install inhibitor switch.
a. Set manual shaft in “P” position.
b. Temporarily install inhibitor switch on manual shalft.
c. Move selector lever to “N” position.
d. Use a 4 mm (0.157 in) pin for this adjustment.
1) Insert the pin straight into the manual shaft adjustment hole.
2) Rotate inhibitor switch until the pin can also be inserted
straight into hole in inhibitor switch.
e. Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor
switch.

AT-226
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Assembly 3 (Cont’d)

i e 20. Install oil charging pipe and oit cooler tube to transmission
i Oil charging pipe | case
= = Wash .
g gy e )
gl —= AN @]

21. Install torgue converter.

a. Pour ATF into torque converter.

¢ Approximately 1 liter (1-1/8 US qt, 7/8 Imp qt) of fluidis
required for a new torque converter.

¢ When reusing old torque converter, add the same
amount of fluid as was drained. SE

SATA2804A,

b. Install torque converter while aligning notches of torque
converter with notches of oil pump.

) [ift
Torgue 2 o

converter R e SAT429D

H i Lk . . b[ﬁj‘
¢. Measure distance “A” to check that torque converter is in
proper position.

Distance A: 19 mm (0.75 in} or more B
n:
Johey
ET
SAT430D i
()
EL
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine KA24DE
Automatic fransaxle model RE4F04A RE4F04V
Automatic transaxle assembly

Model code number 80X65 80X66
Transaxle gear ratio

1st 2.785

2nd 1.545

3rd 1.000

4th 0.6594

Reverse 2.272

Final drive 3.619

Becommended oil

Transmissi

on Fluid (Canada)”

Nissan Matic D (Continental U.S. and Alaska) or Genuine Nissan Automatic

Oil capacity

{US qt, Imp gt}

9.4 (10, 8-1/4)

Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS").

Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS

Throttle posi- Vehicle speed km/h (MPH)
. Shift pattern
tion D, - D, D, - D, D, -0, D, — D, D, >0, D, — D, 1, = 1,
Eull throtlle Comfort 62 - 70 114 - 122 179 - 187 175 - 183 105 - 113 41 - 49 62 - 70
{39 - 43) (71 - 76} {111 - 116} {109 - 114) (65 - 70) (25 - 30) (39 - 43)
Half throttie Comiort 42 - 50 78 - 86 124 - 132 75 - 83 41 - 49 5-13 62 -70
(26 - 31) (48 - 53) (77 - 82) (47 - 52) (25 - 30) (3 -8) (39 - 43
VEHICLE SPEED WHEN PERFORMING
LOCK-UP
Vehicle speed km/h (MPH)
Threttle position Shift pattern O/D switch Gear position
Lock-up ON Lock-up OFF
ON M 105 - 113 (65 - 70) 53 - 61 (33 - 38)
2/8 Comfort
OFF R 86 - 94 (53 - 58) 83 - 91 (52 - 57}

STALL REVOLUTION

LINE PRESSURE

Engine

Stall revolution
pm

KA24DE

2,150 - 2,450

Engine speed

Line pressure kPa

{(kgfom®, psi}

pm D, 2 and 1 positions R positicn
Idla 500 (5.1, 72) 853 (8.7, 124)
Stall 1,088 (11.2, 159) 1,863 (12, 270)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve and plug return springs

Unit: mm (in) %=
Item
Parts
Part No. Free length Outer diameter
Filot valve spring 31742-80X14 36.0 (1.417) 8.1 (0.319)
1-2 accumulator valve spring 31742-80X10 20.5 {0.807) 7.0 (0.278)
@ 1-2 accumulator piston spring 31742-80X19 49.3 {1.841) 19.6 (0.772)
@ 1st reducing valve spring 31742-80X05 27.0 (1.063) 7.0 (0.276)
Upper body =y
i - . L
2-3 timing valve spring 31742-80X18 30.5 (1.201) 6.6 (0.260) L=
Qverrun clutch reducing valve spring 31742-80X15 37.5 (1.4786) 6.9 {0.272)
@ Torque cenverter relief valve spring 31742-80X07 31.0 (1.220) 9.0 {0.354) g
@ Lock-ug controf valve 31742-80X17 39.5 (1.555) 11.0 (0.433)
@ Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 (0.591} B
@ Overrun clutch control valve spring 31762-80X00 21.7 (0.854) 7.0 (0.2786)
Accumulator control valve spring 31742-80X02 22.0 {0.8686) 6.5 (0.256)
@1) | Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 {0.276) CL
Lower body
@ Shift valve B spring 31762-80X00 21.7 (0.B54) 0(0.276)
3) 31742-41X15 30.5 (1.201) 8 (0.386) MT
Pressure modifier valve spring
@ 31742-80X16 32.0 {1.260) 6.9 (0.272)
Plug spring 31742-80X11 17.0 {0.669) 10.7 (0.421)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

CLUTCHES AND BRAKES

Reverse cluich

Number of drive plates 2
Number of driven plates 2
Drive plate thickness
mm {in)
Standard 1.6 (0.063)
Allowable limit 1.4 {0.055)
Clearance mm (in)
Standard 0.5 - 0.8 (0.020 - 0.031)
Allowable limit 1.2 (0.047)
Thlckngss Part number
mm {in)
6.6 (0.260) 31537-80X05
Thickness of retaining 6.8 (0.268) 31537-80X06
plates 7.0 (0.276) 31537-80X07
7.2 (0.283) 31537-80X08
7.4 {0.291) 31537-80X09
7 6 (0.209) 31537-80X20
)

8 (0.307 31537-80X21

High clutch

Number of drive plates 3
Number of driven piates 7+ 1
Drive plate thickness
mm {in)
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055)
" Clearance mm (in)
Standard 1.8 - 2.2 (0.071 - 0.087)
Allowable limit 2.8 (0110
Thlckn_ess Part number
mm {in)
Thickness of retaining 3.2 (0.126) 31537-80X11
plates 3.4 (0.134) 31537-80X12
3.6 {0.142) 31537-80X13
3.8 {0.150) 31537-80X14
4.0 (0.157) 31537-80X15

Forward ciuich
Number of drive plates 4
Number of driven plates 4
Drive plate thickness
mm (in)
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055)
Clearance mm {in)
Standard 0.45 - 0.85 (0.0777 - 0.0335)
Allowable limit 1.65 {0.0650)
Thlckn.ess Part number
mm {(in}
3.6 (0.142) 31537-80X70
Thickness of retaining plates 3.8 (0.150) 31537-80X71
4.0 (0.157) 31537-80X72
4.2 (0.165) 31537-80X73
4.4 {0173} 31537-80X74
3.4 {0.134) 31537-80X75
Number of drive plates 3
Number of driven plates 5
Drive plate thickness
mm (in)
Standard 1.6 (0.063}
Allowable limit 1.4 (0.055}
Clearance mm (in)
Standard 0.7 - 1.1 {0.028 - 0.043)
Allowable limit 1.7 (0.067)
Thlc:kn.ess Part number
mm (in)
) N 3.0 {0.118} 31537-80X65
Thickness of retaining plates 3.2 (0.126) 31537-B0XE6
3.4 {0.134) 31537-80X67
3.6 (0.142) 31537-80X68
3.8 (0.150) 31537-80X69
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

tow & reverse brake | RE4F04V
Number of drive plates 5 Thickness mm (in) Part number
.
MNumber of driven plates 5 0.44 (0.0173) 38424-51E10 sl
Drive plate thickness 0.53 (0.0202} 38424-51EH
mm (i
{in) Viscous coupling side 0.62 (0.0244) 38424-51E12
Standard 18007 0.71 {0.0280) 38424 .51E13
Allowakle limit 1.6 (0.063) 0.80 (0.0315) 28424-51E14 h—[ll
Clearance mem (in) 0.75 {0.0295) 38424 E3000
Standard 1.7 - 2.1 (0.067 - 0.083) 0.80 (0.0215) 48424-£3001
" . _ _ Diffarential case side e
Altowable lirmit 3 (0.122) 0.85 (0.0335) 38424-E3002 L
Thickness
mm (in) Part number 0.80 (0.0354) 38424-E3003
E/("ﬁ
2 0 (0.079) 31667-80X00 S
2 (0.087) 31667-80X01
0.094 31667-80X02 . s : -
Thickness of retaining plates Eo 1 02; 667 BOX0S Differential side bearing preload -
8(0.110) | 31657-80X04 adjusting shims B
3 0(0.118) 31667-80X05
320128y | 31667-80X08 RE4F04A 7
3.4 {0.134) 31667-80X07 iGL
9.0 {0.354) 21677-80X00 Thickness mm {in) Part number
Brake band 0.48 (0.0189) 31438-80XC0
Ancror end pin tightening 0.52 (£.0205) 31438-80X01 HT
torque A 39-5.9(04-08,35-52) 0.56 {0.0220) 31438-80X02
N-m (kg-m, in-Ikz)
- 0.60 (0.0236) 31438-8B0X03
Number of returning revotu- 25
tions for anchor end pin ’ 0.64 (0.0252} 31438-80X04
i 0.68 (0.0268 438-
Lock nut tlghterl\:!rrl]g(:(or?muenulb) 31 -6 (32- 37, 23 - 27) 68 (0.0268) 31438-80X05 i
g-n. 0.72 (0.0283) 31436-80X06 -
0.76 (0.0299) 31438-80X07
FINAL DRIVE 0.80 (©.0315) 31438-80X08 B,
Differential side gear clearance 0-84 {0.0331) 31438-80X09
0.88 (0.0346 31438-80X10 S
Ciearance between side gear and { ) 55
differential case with washer 0.7 - 0.2 {0.004 - 0.008) 0.92 {0.0362) 31438-80X11
mm (in)
Differential side gear thrust washers
RE4F04A .
[ipite))
Thickness mm (in) Par number
0.75 (0.0295) 38424-81X00 77
0.80 (0.0315) 38424-81X01 -
0.85 (0.0335) 38424-81X02
0.90 (0.0354) 38424-61X03 [FI&
0.95 (0.0374) 38424-81X04
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RE4F04V

Specifications and Adjustments (Cont’d)
PLANETARY CARRIER AND OIL PUMP

Thickness mm (in)

Part number

Planetary carrier

0.36 (0.0142)
0.40 (0.0157)
0.44 {0.0173)
0.48 (0.0189)
0.52 (0.0205)
0.56 (0.0220)
0.60 (0.0236)
0.64 (0.0252)
0.68 (0.0268)
0.72 (0.0283)
0.76 (0.0299)
0,80 (0.0315)
0.84 (0.0331)
0.88 (0.03486)
0.92 (0.0362}
0.12 (0.0047)
0.16 (0.0063)
0.20 (0.0079)
0.24 (0.0094)
.28 (0.0110)
0.32 (0.0126)

38753-56E00
38753-56E01
38753-56E02
38753-56E03
38753-56E04
38753-56E05
38753-56E06
3B8753-56E07
38753-56E08
38743-56E09
38753-56C10
38753-56E11
38753-56E12
38753-56E13
38753-66E14
38753-56E15
38753-56E16
38753-56E17
38753-56E18
38753-56E19
38753-56E20

Bearing preload

Differential side bearing

preload mm (ir)

0.05 - (.09 (0.0020 - 0.0035)

Turning torque

Turning torque of final drive
assembly N-m {kg-cm, in-1b)

0.78-1.37 (B.0-14.0,69-12.2)

Clutch and brake return springs

Clearance between
planetary carrier and
pinion washer

mim (in)

Standard

Alfowable limit

0.20 - .70 (0.0079 - 0.0276)
0.80 (0.0315)

Oi pump side clear-
ance
mm (in)

0.030 - 0,050 (0.0012 - 0.0020)

Thickness of inner
gears and outer gears

Inner gear
Thickness
mm (in) Part number
11.99 - 12.0
{0.4720 - .
0.4724) 31346-80X00
11.98 - 11.98
{0.4717 - Y
0.4720) 31346-80X01
11.97 - 11.98
{0.4713 - ’
0.4717) 31346-80X02
Quier gear
Thickness Part number
mm {in)
11.99 - 12.0
(0.4720 - :
0.4724) 31347-80X00
11.98 - 11.99
(0.4717 - _
0.4720) 31347-80X01
1.97 - 13.98
(04713 - :
0.4717) 31347-80X02

Clearance between oil
pump housing and
outer gear

mm {in)

Standard

Allowabie firnit

0.111 - D.181 {0.0044 - 0.0071)
.181 (0.0071)

Oil pump cover sea!
ring clearance

. . mm (in)
Unit: mm (in)
Standard 0.1 - 0.25 {0.0039 - 0.0098)
Parts Free length Quter diameter

Altowable limit 0.25 {0.0098)
Forward clutch
(Overrun clutch) 21.4 {0.843) 10.3 (0.4086)
(22 pcs) INPUT SHAFT
High clutch 29 5 (0.886) 10.8 (0.425) Input shaft seal ring clearance .
(12 pes) mm (in)
l(,;:vpi;everse brake 24.1 (0.949) 6.6 (0.250) Standard 0.08 - 0.23 {0.0031 - 0.0021)

Allowatle limit 0.23 (0.0081)
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

REDUCTION PINION GEAR 616 (0.2425) 1439-82X04
Turning torque 6.18 (0.2433) 31430-82X05
6.20 (0.2441) 31439-82X06 &
Turning torque of reduction pinicn gear 0.05 - 0.39 6.22 (0.2449) 31439-82X07
N (kg-em, in-lb) | (0.5 - 4.0, 0.43 - 3.47) 6.24 (0.2457) 31439-82X08
6.26 (0.2465) 31439-82X00
6.28 (0.2472) 31439-82X10
Reduction pinion gear bearing adjusting o a0 o a0 Ny
shims 6.34 (0.2496) 31439-82X13 i
Thickness mm (in) Part number gg: Egi?g 2:222_2§§:g
5.10 ((0.2008) 31439-81X05 6.40 (0.2520) 1439-89%16 o
5.12 {0.2016) 31439-81X06 6.42 (0.2528) $1439-82%17 o
5.14 {0.2024) 31439-81X07
510 02051 31430-81X06 540 0256 sraso.sox1s B
>18(02 1439-81X09 6.48 (0.2551) 31439-82X20 =C
5.20 (0.2047) 31439-81X10 6.50 (0.2559) 1 430-B2 %01
5.22 (0.2055) 31439-81%11 6.52 (0.2567) 31439 9X55
5.24 (0.2083) 31439-81x12 6.54 (0.2575) 31430-82X23 FE
5.26 (0.2071) 31439-81X13
6.56 (0.2583) 31439-82X24
5.28 (0,2079) 31439-81X14 6.58 [0.2591) 1 439-BIXED
5.30 (0.2087) 31439-81X15
5.32 (0.2094) 31439-81X16 5.60 (0.2508) 31436-82X61 GL
5.34 {0.2102) 31439-81X17
5.36 (0.2110) 31433-81X18
5.38 (0.2118) 31439-81X18 REVERSE CLUTCH END PLAY T
5.40 (0.2126) 31439-81X20
5.42 (0.2134) 31439-81X21 Reverss clutch end play ] 0.56 - 0.0 (0.0217 - 0.0354)
5.44 (0.2142) 31439-81x22 mm (in)
5.46 (0.2150) 31430-81X23
5.48 (0.2157) 31439-81X24
530 (0.21€5) 31439-81 %46 Thrust washers for adjusting reverse Fi
5,52 (0.2173) 31439-81X47 =
554 (0.2181) 31439-81X48 clutch drum end play
5.56 (0.2189) 31439-81X49 Thickness mm (in} Part number o
558 (0.2197) 31430-81X60 8,
5.60 (0.2205) 31439 81X61 0.80 (0.0315) 31508-80X13
5.62 (0.2213} 31439-81X62 1.40 (0.0551) 31508-80X17
264 (0.2220) 31439-871%63 0.95 {0.0374) 31508-80X14 BR
566 (0.2228) 31439-81X64 ' :
5.68 (0.2236) 31439-81X65 1.10 (0.0433) 31508-80X15
5.70 (0.2244) 31439-81X66 1.25 (0.0492) 31508-80X16 o
5.72 (0.2252) 31439-81X67
5.74 (0.2260) 31439-81X68 1.55 (0.0610) 31508-80X18
5.76 (0.2268) 31439-81X69 1.70 (0.0669) 31508-80X19 .
5.78 (0.2276) 31439-81X70 R
5.80 (0.2283) 21439-61X71 1.85 (0.0728) 31508-80X20
5.82 (0.2201) 31439-81X72
.84 (0.2299) 31439-81X73 El
5.86 (0.2307) 31439-81X74 ACCUMULATOR
5.88 (0.2315) 31439-81X75
5.90 (0.2323} 31439-81X76 O-ring i
5.92 (0.2331) 31439-81X77 Unit: mm (in) e
5.04 (0.2330) 31439-81X78
5.96 (0.2346}) 31439-81X79 Accumulator Inngr diameter Inner diameter
5.98 (0.2354) 31430-81X80 {Small) {Large) EL
6.00 (0 2362) 31439-81X81 Servo release accu-
6.02 (0.2370) 31439-81X82 mulator 26.9 (1.059) 442 (1.740)
6.04 (0.2378) 31439-81X83 N-D accumulator 34.6 (1.362) 39.4 (1.551) [B
6.06 (0.2386) 31439-81X84
£.08 (0.2394) 31439-82X00
6.10 (0.2402) 31439-82X01
6.12 (0.2409) 31439-82X02
6.14 (0.2417} 31429-82X03
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SERVICE DATA AND SPECIFICATIONS (SDS)

Return spring

Specifications and Adjustments (Cont’d)

Unit: mm (in}

BEARING RETAINER
Seal ring clearance

Accumulator Free length Cuter diameter
Bearing retainer seal ring clearance
Servo release accu- £2.5 (2.067) 20.4 (0.803) mm (in)
mulator
¢.10 - 0.30
N-D aseumulator 43.5 {1.713) 27.0 (1.063) Standard (0.0039 - 0.0118)
Allowable [imit 0.30 {0.0118)
BAND SERVO TOTAL END PLAY
Return spring Total and play mm (in)| 0.25 - 0.55 (0.0098 - 0.0217)
Unit: mm (in}
Return spring Free length Outer diameter Beal’lng race for adjustlng total end play
ingnservo return 32.5 (1.280) 25.9 (1.020) Thickness mm (in) Part number
pnng 8 (0.031) 31435-80X00
t
SD; fi’nze“"’ return 31.0 (1.220) 21.7 (0.854) 0 (0.039) 31435-80X01
1.2 (0.047} 31435-80X02
REMOVAL AND INSTALLATION 4 {0.055) 31435-80X03
Unit: mm (in) 6 (0.063) 31435-80X04
Distance between end of con- 1.8 (0.071) 31435-80X05
verter housing and torque con- 9 (0.75)
verler 2.0 (0.079) 31435-80X06
0.9 {0.035) 31435-80X08
OUTPUT SHAFT 1.1 (0.043) 31435-80X10
Seal ring clearance 3 {0.051) 31435-80X11
Output shaft seal ring clearance 5(0.059) S1a3s-6oxiz
mm {in} 7 {0.067) 31435-80%13
0.70 - 0.25 9 (0.075) 31435-80X14
Standard (0.0039 - 0.0098)
Allowable limit 0.25 (0.0098)
End play
Output shaft end play mm {in) 0 -0.15 (0 - 0.0059)

Output shaft adjusting shims

Thickaess mm (in}

Part number

0.80 (0.0315)
0.84 (0.0331)
0.88 (0,0346)
0.92 (0.0362)
0.96 (0.0378)
1.00 (6.0394)
1.04 (0.0409)
1.08 {0.0425)
1.12 (0.0441)
1.16 (0.0457)
1.20 (0.0472)

31438-80X60
31438-80X61
31438-80X62
31438-80X63
31438-B0X64
31438-B0X65
31438-80X66
31438-80X67
31438-80X68
31438-80X69
31438-80X70
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