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When you read wiring diagrams:

¢ Read Gl section, “HOW TO READ WIRING DIAGRAMS”.

* See EL section, “POWER SUPPLY ROUTING" for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS
FOR AN ELECTRICAL INCIDENT”.




PREPARATION AND PRECAUTIONS

Special Service Tools

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

Tool number
(Kent-Mocore No.) Description i
Tool name (Gf
Kv38105450 * Removing differential side cil seals
(x)34286) * Removing differential side bearing outer W&
Putler race
* Removing idler gear bearing outer race
El
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
ST33400001 Installing differential side oil seal (RH side) LG
{J26082) Installing cil seal on oil pump housing
Drift
EG
a: 60 mm {2.36 in) dia.
NT086 b: 47 mm (1.85 in) dia. FE
8T25055001 Measuring line pressure.
(134301-C) AL

Qil pressure gauge set
I ST25051001
(= ) M
Oil pressure gauge
@ 8T25052000
« - )
Hose
@ ST25053000
¢ - )

Joint pipe
@ ST25054000
( - ) R,
Adapter
& ST25055000
« — ) BR
Adapter
NT097
ST27180001 Removing idler gear ar
(J25726-A)
Puller
a: 100 mm (3.94 in)
b: 110 mm (4.33 in)
NT424 c: M8 x 1.25P BT
ST23540000 Removing and installing parking rod plate and
(J25689-A) b manual plate pins. b
Pin punch a i
a: 2.3 mm (0.091 in) dia.
NT442 b: 4 mm {0.16 in) dia. EL
ST25710000 Aligning groove of manual shaft and hole of
(J25689-A) a transmission case. y
Pin punch IDX
NT410 a: 2 mm (0.08 in} dia.
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.) Description
Tool name
KV32101000 Installing manual shaft retaining pin
(J25689-A) a
Pin punch
NT410 a: 4 mm (0.16 In) dia.
KV31102400 * Removing and instafling ciutch return
{J34285 and springs
J34285-87) » |nstalling low and reverse brake piston
Clutch spring compressor
a: 320 mm {12.60 in)
NT423 b: 174 mm {6.85 in)
KV40100630 * |nstalling reduction gear bearing inner race
( — ) * |nstalling idler gear bearing inner race
Drift
a: 67.5 mm {2.657 in} dia.
b: 44 mm (1.73 in) dia.
NT107 c: 38.5 mm {1.516 in} dia.
ST30720000 s Installing idier gear bearing outer race
(J34331)
a: 77 mm (3.03 in} dia.
NT115 b: 55.5 mm (2.185 in) dia.
ST35321000 b * |nstalling cutput shaft bearing
o S
Drift u
M a: 49 mm (1.93 in) dia.
NTO73 a b: 41 mm {1.81 in) dia.
(J34291) = Selecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
* Selecting side gear thrust washer
NT101
K\/38100300 installing differential side bearing inner race
¢ — ) {RH side)
a: 54 mm (2.13 in) dia.
b: 46 mm (1.81 in) dia.
NTO85 c: 32 mm (1.26 in} dia.
ST30613000 b Installing differential side bearing inner race
( — } a {LH side)
(=)
M a: 72 mm (2.83 in) dia.
NTQ73 a b: 48 mm (1.8% in) dia.
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PREPARATION AND PRECAUTIONS
Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description
Tool name

5T33065001 Removing differential side bearing inner race
(J22888-D) &l
Differential side bearing
puller set
(D ST33051001
« — )
Puller
@ ST33061000
{J8107-2)
Adapter

a: 38 mm {1.50 in) dia.
b: 28.5 mm (1,122 in) dia. =
a c: 130 mm (5.12 in)
d: 135 mm (5.31 in)
NT413 e: 100 mm {3.94 in) 7

ST31275000 Checking differential side bearing preload
(See J25765-A)
Preload gauge EG

(J25765-A) %::Q
Torgue wrench
@ HT62940000 2 g
( - ) A
Socket adapter g Gl
& HT862900000
O
MT

Socket adapter

NT124
§T33220000 Selecting differential side bearing adjusting
¢ — ) & shim (FO4V)
Drift
B
a: 37 mm (1.46 in) dia. A
b: 31 mm {1.22 in) dia.
NTO085 c: 22 mm (0.87 in) dia. B,
KVv38105210 ¢ Selecting differential side bearing adjusting
(- ) shim (FO4V)
Preload adaptar * Checking differential side bearing prelcad BR
(FO4V)
I
S
NTO75 ST
8T35271000 _ installing idler gear
« — ) - ES
Drift
a: 72 mm (2.83 in) dia. BT
NT315 b: 63 mm (2.48 in) dia.
KV38107700 * Selecting differential side bearing adjusting S
(J39027) shim (FO4A)
Preload adapter * Checking differential side bearing preload
(FO4A} EL
NTD87
[87:4



PREPARATION AND PRECAUTIONS

Special Service Tools (Cont'd)

Tool number
{Kent-Moore No.)
Tool name

Description

(J34290)
Shim selecting tool set

Selecting differential side bearing adjusting
shim

NTO80
5T33230000 installing differential side bearing
« - )
Drift
a: 51 mm (2.01 in) dia.
NT084 b: 28.5 mm (1.122 in) dia.
Commercial Service Tools
Tool nrame Description
Puller * Remoaving idler gear bearing inner race
* Removing and installing hand servo piston
shap ring
NTO77
Puller Removing reduction gear bearing inner race
a: 60 mm (2,36 in) dia.
NT411 b: 35 mm (1.38 in) dia.
Drift Installing differential side oif seal (Left side)
4 ;
NTG83 a: 90 mm (3.54 in) dia.
Drift Installing needle bearing on bearing retainer
a ;
NTO83 a: 36 mm (1.42 in) dia.
Drift Removing needle bearing from bearing
retainer
a‘ .
NT083 a: 33.5 mm (1.319 in) dia.
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PREPARATION AND PRECAUIIUNS

Service Notice

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

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

Piace disassembled parts in order for easier and
proper assembly.

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

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

When connecting A/T contrel unit harness
connector, tighten bolt unitil red projection is in
line with connector.

” d\ Red

projection

Protector

AAT151

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

AT-7

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

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

Extreme care should be taken to avoid damage
to O-rings, seals and gaskets when assembling.
Flash or replace ATF cooler if excessive foreign
material is found in oil pan or clogging strainer.
Refer to TROUBLE DIAGNOSES Remarks,
AT-19.

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 torgue converter and ATF cooling system.
Always follow the procedures under “Changing
A/T Fluid” in the MA section when changing A/T
fluid.
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PREPARATION AND PRECAUTIONS

Supplemental Restraint System (SRS) “AlR
BAG”

The Supplemental Restraint System “Air Bag”, used along with a seat belt, helps to reduce the risk or sever-

ity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint System con-

sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-

senger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Information necessary

to service the system safely is included in the RS section of this Service Manual.

WARNING:

¢ 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 per-
sonal injury caused by unintentional activation of the system.

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

AT-8



DESCRIPTION

VOBELED

Band servo piston
Reverse clutch drum
Converter housing
Oil pump

Brake band

Reverse clutch

High clutch

BISSISOICI)

Cross-sectional View

Front planetary gear
Low one-way clutch
Rear planetary gear
Forward clutch
Overrun clutch

Low & reverse brake
Cutput gear

AT-9
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idler gear

Forward one-way clutch
Pinion reduction gear
Final gear

Differential case

Input shaft

Torque converter
Viscous coupling

FE

CL

T

FA

591



DESCRIPTION

Hydraulic Control Circuit
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DESCRIPTION

Shift Mechanism
CONSTRUCTION

D@ > ® © ﬂ@ B oo a@_ ® | wa
' _j“_—ﬂ "l'n —l:F - B

| —ﬂ'ﬂ h] EG
- f = \ ’ FE
T e

GL
SAT214H
_ RATT
@ Torgue converter @  Front internal gear @@ Overrun clutch
@  Oil pump a9  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 carrier @ Output shaft Pt
@  Front sun gear #® Forward clutch @ Idle gear
Front pinion gear 8 Forward one-way clutch @ Output gear R
FLZ,
FUNCTION OF CLUTCH AND BRAKE
Clutch and brake components Abbr, Function ER
® Reverse clutch R/C To transmit input power to front sun gear @ .
@® High clutch H/C To transmit input power to front planetary carrier (9. ar
@ Forward clutch FIC 1;(; connect front planetary carrier 4 with forward one-way clutch
1) Qverrun clutch O/C To connect frant planetary carrier G with rear internal gear G3.
(@ Brake band B/B To lock front sun gear @ .
, . Eil
When f lutch d, to st ternal gear ‘
1 Forward one-way clutch F/O.C en or\fvarc-l clute @ |s.eng‘age ' k.) S'op re.ar mem 'g @
from rotating in opposite direction against engine revolution.
i ing i ite directi L
@ Low one-way clutch LO.C To s.top fron.t planetary. carrier @@ from rotating in opposite direction K&
against engine reveolution.
@ Low & reverse brake L&RB To lock front planetary carrier @, EL
B3¢

AT-11 503
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DESCRIPTION

Shift Mechanism (Cont’d)

OPERATION OF CLUTCH AND BRAKE

Shift i Reverse | High | Forward | Overrun Band servo Forward Low Low & Lock Remark
ift position clutch clutch clutch clutch 2nd ard ath one-way | one-way | reverse | Lock-up emarks
apply | release | apply | ©lulch | cluich | brake
PARK
P POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
1st O @ o
D*a 2nd O ! @ O . Autormatic shift
- 1234
OlO'e[® |3 ® O |2
4th O ® X | X O O
o ist O O . . Automatic shift
Locks (held sta-
1 st O O . . O tionary)
in 1st speed
2nd O O O . 1«23

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

*2: Oit pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does not contract because ol
pressure area on the “release” side is greater than that on the “apply” side.

*3: Qil pressure is applied to 4th “apply” side in condition *2 above, and brake band contracts.

*4: A/T will not shift to 4th when overdrive switch is set in “OFF” position.

O.
g
®
©:

. 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-12



DESCRIPTION

Control System

&
Bl
D ASCD
control unit
\ EM
!A/T fluid temperature sensc:rJ

Line pressure solencig Revolution sensor L@

valve
inhibitor Torque converter clutch Dropping resistar Overdrive switch
i solenoid valve
Closed throttle switch E

pasiticn switch —“J Overrun clutch solenoid

valve
Wide open throttle Shift sotencid valve A

position switch Shift solencid valve B FE
Throttle position [] y
sensor S e

Engine speed I—- A/T control unit @L

Throttle cpening

ECM —| Vehicle speed sensor

iy

QD OFF indicator lamp

SAT379HA

O, /g
(:d\

B
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DESCRIPTION
Control System (Cont’d)

A/T CONTROL UNIT FUNCTION

The A/T control unit receives signals sent from various switches and sensors. The control unit then determines
required line pressure, shifting point, lock-up operation, engine brake operation. The unit sends required sig-

596

nals to the respective solenoids.

INPUT/OUTPUT SIGNAL OF A/T CONTROL UNIT

Sensors and solenoid valves

Function

fnhibitor switch

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

Throttle position sensor

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

Closed throttle position switch

Detects throttle valve's fully-closed position and sends a signal to A/T control
unit.

Wide open throttle position switch

Detects a throitle valve position of greater than 1/2 of full throtile and sends a
signal 1o A/T control unit.

input | Engine speed signal

From ECM (ECCS control module).

A/T fluid temperature sensor

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

Revolution sensor

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

Yehicle speed sensor

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

OD OFF switch

Sends a signal, which prohibits a shift to D, (OD) position, to the A/T controt
unit.

Shift solenoid valve A/B

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

Line pressure solenoid valve

Regulates (or decreases) line pressure suited to driving conditions in relation to
a signal sent from A/T control unit. N

Output

Torque converter clutch sotenoid valve

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

Overrun clutch solenoid valve

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

AT-14



TROUBLE DIAGNOSES

In general, each customer feels differently about a problem. It is important to fully understand the symptoms

How to Perform Troubie Diagnoses for Quick
and Accurate Repair
A good understanding of the malfunction conditions can make troubleshooting faster and more accurate.

or conditions for a customer complaint.

Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” and “DIAGNQOSTIC

WORKSHEET™, to pertorm the best troubleshooting possible.

WORK FLOW

CHECK IN

h 4

LISTEN TO CUSTOMER COMPLAINTS AND FiLL
OUT “INFGRMATION FROM CUSTOMER", AT-16.

¥ 3

Y

Refer to FAIL-SAFE remarks, AT-19.

CHECK A/T FLUID LEVEL AND CONDITION. IF
NG, PLACE CHECK ON THE DIAGNOSTIC
WORKSHEET, AT-17.

¥

&~

Refer to Preliminary Check, AT-25.

Y

PERFORM RCAD TEST WITH SELF-DIAGNOSIS

AND PLACE CHECKS FOR NG ITEMS ON THE

DIAGNOSTIC WORKSHEET.

No NG item or
NG items not
including any self-
diagnostic items

NG items including
self-diagnostic itemn

¥

Foilow ROAD TEST procedure, AT-25.

* FOR SELF-DIAGNOSIS NG ITEMS:
-INSPECT EACH GOMPONENT.
-REPAIR/REPLACE.

* PERFORM ROAD TEST AND PLACE CHECKS
FOR NG ITEMS ON THE DIAGNOSTIC WORK-
SHEET AGAIN.

vy

PERFORM SELF-DIAGNOSIS FOR FOLLOWING

MIL INDICATING ITEMS AND PLACE CHECKS

FOR NG ITEMS CON THE DIAGNOSTIC WORK-

SHEET.

* [MPROPER SHIFTING TO 18T, 2ND, 3RD OR
4TH GEAR POSITION.

* IMPRCPER TORQUE CONVERTER CGLUTCH

A

* Refer 1o seif-diagnosis, AT-46.

* Perform ROQAD TEST for all items.

* Proceed if self-diagnosis defects no malfunction.
(Non-self-diagnostic items, especially those that
require A/T removal, should be repaired in the
following steps.)

OPERATION.

* FOR ALL REMAINING MALFUNCTIONS:
—INSPECT EACH COMPONENT.
—REPAIR/REPACE.

* PERFORM ROAD TEST AND CONFIRM ALL
MALFUNCTIONS ARE ELIMINATED.

Refer to EC section. [“Diagnostic Trouble Code
(DTC)”, “ON-BOARD DIAGNOSTIC SYSTEM
DESCRIPTION™].

¥

ERASE DTC FROM A/T CONTROL UNIT AND ECM
MEMORIES.

A

F Y

Refer 1o

* Seli-diagnosis, AT-46 - AT-86.

* Diagnostic Procedures, AT-87 - AT-101.
* Symptom Chart, AT-114.

NG

Y

PERFORM FINAL CHECK

Refer to HOW TO ERASE DTC, AT-51.

OK

¥

-~

CHECK OUT

AT-15

Refer to Final Check, AT-109.
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TROUBLE DIAGNOSES

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

INFORMATION FROM CUSTOMER

KEY POINTS

WHAT ..... Vehicie & A/T model
WHEN ..... Date, Frequencies
WHERE ..... Road conditions

HOW ..... Operating conditions, Symptoms
Customer name MR/MS Modsl & Year VIN
Trans. model Engine Mileage
Incident Date Manuf. Date In Service Date
Freguency 00 Continuous [ Intermittent  { fimes a day)
Symptoms O Vehicle does not move. {0 Any position O Particular position)

O Noup-shift (O 1st—2nd O2nd - 3rd & 3rd — O/D)

1 No down-shift (0 O/D— 3rd O 3rd - 2nd [ 2nd - 1st)

O Lockup malfunction

[} Shift peint too high or too low.

O Shift shock or slip {ON — D O Lockup O Any drive position)

[ Noise or vibration

[ No kickdown

O Nc pattern select

3 Others

{
OD OFF indicator tamp Blinks for about 8 seconds.

O Continuously lit O Not lit
Malfunction indicator lamp (ML) | O Continuousty lit O Not lit

508 AT-16



TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

DIAGNOSTIC WORKSHEET

. | Read the Fail-safe Remarks and listen to customer complainis. AT-19
2. |0 CHECK A/T FLUID AT-25
[0 Leakage (Follow specified procedure) '
L] Fluid condition
Li Fiuid ievel
3. |O Perform all ROAD TESTING and mark required procedures. AT-25
3-1 Check before engine is started. AT-26
[0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
A/T control unit-diagnosis system ECM-A/T diagnosis system
0 Revoiution sensor O Inhibitor switch circuit
[0 Vehicle speed sensor O Improper shifting to 1st gear posi-
[0 Throttle position sensor tion
[ Shift solenoid valve A (2 Improper shifting to 2nd gear posi-
[J Shift solenoid valve B tion
1 Overrun clutch solenoid valve (1 Improper shifting to 3rd gear posi-
0 Terque converter clutch solenoid tion
valve 00 Improper shifting to 4th gear posi-
O A/T fluid temperature sensor and tion or TCC
A/T control unit power source
O Engine speed signal
[ Line pressure solenoid valve
(] Battery
O Others
3-2. Check at idle AT-27
d Diagnostic Procedure 1 (OD OFF indicator lamp came on for 2 seconds.}
(0 Diagnostic Procedure 2 (Engine starts only in P and N position)
O Diagnostic Procedure 3 (in P position, vehicle does not move when pushed)
O Diagnostic Procedure 4 (In N position, vebhicle moves)
U] Diagnostic Procedure 5 (Select shock. N — R position)
O Diagnostic Procedure 6 (Vehicle creeps backward in R position)
[1 Diagnostic Procedure 7 (Vehicle creeps forward in D, 2 or 1 position)
3-3. Cruise test AT-29
Part-1
[0 Diagnostic Procedure 8 {Vehicle starts from D,)
O Diagnostic Procedure 9 .
[1 Diagnostic Procedure 11 D4/Ds — Dy)
0 Diagnostic Procedure 12 (Shift schedule: Lock-up)
(1 Diagnostic Procedure 13 (Lock-up condition more than 30 seconds)
[0 Diagnostic Procedure 14 (Lock up released)
[ Diagnastic Procedure 15 (Engine speed return to idle. Light braking D, — D)

AT-17
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TROUBLE DIAGNOSES

How to Perform Trouble Diagnoses for Quick

and Accurate Repair (Cont’d)

Part-2

! Diagnostic Procedure 8 (Vehicle starts from D,)

0 Diagnostic Procedure 9 (Kickdown: D, — D,)

L1 Diagnostic Procedure 10 (Shift schedule: D, — Dj)

(0 Diagnostic Procedure 11 (Shift schedule: D; — D, and engine brake}

AT-34

Part-3

Diagnostic Procedure 17 (D, — D5 when OD OFF switch ON — OFF)

Diagnostic Procedure 15 (Engine brake in D,)

Diagnostic Procedure 18 (D; — 2, when selector lever D — 2 position}
Diagnostic Procedure 16 (Engine brake in 2,)

Diagnostic Procedure 19 (2, — 1,, when selector lever 2 — 1 position)
Diagnostic Procedure 20 (Engine brake in 1,)

SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

A/T control unit-diagnosis system ECM-A/T diagnosis system
Revolution sensor Inhibitor switch circuit

Vehicle speed sensor Improper shifting to 1st gear posi-
Throttle position sensor tion

Shift solenoid valve A

Shift solenoid valve B
QOverrun cluich solenoid valve
Torque converter clutch solenoid tion

valve Improper shifting to 4th gear posi-
A/T fluid temperature sensor and tion or TCC

A/T cantrol unit power source

Engine speed signal

Line pressure solenoid valve

Battery

Others

OoCcoOcao

tion
Improper shifting to 3rd gear posi-

Lo o Oogooooo
o o o g

Improper shifting to 2nd gear posi-

AT-35

(] For self-diagnosis NG items, inspect each component. Repair or replace the
damaged paris.

AT-22

O Perform all ROAD TESTING and re-mark required procedures.

AT-26

[] Perform SELF-DIAGNQOSIS for following MIL indicating items and check out NG
items.
Refer to EC section ["Diagnostic Trouble Code (DTC)”, “ON-BOARD DIAGNOS-
TIC SYSTEM DESCRIPTION”].
O DTC (1103, PO731) Improper shifting to 1st gear position
1 DTC (1104, P0732) Improper shifting to 2nd gear position
1 DTC (1105, P0733) Improper shifting to 3rd gear position
OO DTC (1108, P0734) Improper shifting to 4th gear position or TCC

EC
section

O Perform the Diagnostic Procedures marked in ROAD TESTING.
Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the components inspection orders.)

AT-114

O Erase DTC from A/T control unit and ECM memories.

AT-51

Perform FINAL CHECK. If NG, go back to “"CHECK A/T FLUID”.
[] Stall test — Mark possible damaged components/others.
(1 Torque converter one-way clutch [ Low & reverse brake

[1 Reverse clutch [1 Low one-way cluich

[J Forward clutch ‘ 0 Engine

1 Overrun clutch [l Line pressure is low

[1 Forward one-way clutch 1 Clutches and brakes except high

‘ clutch and brake band are OK
O Pressure test — Suspected parts:

AT-109

AT-18




TROUBLE DIAGNOSES

Remarks

FAIL-SAFE

The A/T control unit has an electronic Fail-Safe (Iimp home mode). This allows the vehicle to be driven aven
if a major electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear with shift lever position of 1, 2 or D. Customer may say

“Sluggish, poor acceleration”.
When Fail-Safe operation occurs the next time the key is turned to the CN position, the OD OFF indicator
lamp will blink for about 8 seconds. (For diagnosis, refer to AT-26.)
Fail-Safe may activate without electrical circuit damages if the vehicle is driven under extreme conditions (such
as excessive wheel spins and emergency braking immediately afterwards). In this case, turn key OFF for &
seconds and then ON to recover normal shift paitern.
The blinking of the OD OFF indicator lamp for about 8 seconds will appear only once and be cleared. The
customer may resume normal driving conditions by chance.
Always follow the “WORK FLOW” (Refer to AT-15).
The SELF-DIAGNOSIS results will be as follows:

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

sofr.
During the next SELF-DIAGNOSIS petformed after checking the sensor, no damages will be indicated.

ATF COOLER SERVICE

Flash or replace ATF cooler if excessive foreign material is found in cil pan or clegging sirainer.

VQ30DE engine (RE4F04A/RE4F04V) ... fin type cooler
Replace radiator lower tank (which includes ATF cooler) with a new one and flush cooler line using clean-
ing solvent and compressed air.

OBD-Il SELF-DIAGNOSIS

* A/ self-diagnosis is performed by the A/T control unit in combination with the ECM. The results can be
read through the blinking pattern of the OD OFF indicator or the malfunction indicator lamp (MIL). Refer
to the table on AT-46 for the indicator used to display each self-diagnostic result,

*  The self-diagnostic resulls 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-51 to complete the repair and avoid
unnecessary blinking of the MIL.

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

*: Refer to EC section [“Malfunction Indicator Lamp (MIL}", “ON-BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].

AT-19
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TROUBLE DIAGNOSES

Diagnostic Trouble Code (DTC) Chart

A/T RELATED ITEMS

Diagnostic
trouble code

Detected items

CONSUE;'). (Screen terms for CONSULT, Malfunction is detected when ...

GsT MIL “SELF-DIAG RESULTS"” mode)

PO705 1101 | Inhibitor switch circuit & A/T control unit does not receive the correct voltage signal from the
(INHIBITOR SWITCH) switch based on the gear position.

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

PO720 1102 ; Revolution sensor * A/T control unit does not receive the proper voltage signal from the
(VHCL SPEED SEN-A/T) Sensor.

P0O725 1207 | Engine speed signal = A/T control unit does not receive the proper voltage signai from the
(ENGINE SPEED SIG) ECM.

PO731 #103 | Improper shifting to 1st gear posi- | ® A/T can not be shifted to the 1st gear position even if electrical circuit
tion is good.
(A/T 1ST SIGNAL)

P0732 1104 | Improper shifting te 2nd gear posi- | * A/T can not be shifted to the 2nd gear position even if electrical cir-
tion cuit is gooed.
{A/T 2ND SIGNAL)

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

PG734 1106 | Improper shifting to 4th gear posi- | ® A/T can not ba shifted to the 4th gear position or perfarm lock-up
tion or TCC even electrical circuit is good.
(AT 4TH SIGNAL OR TCC)

P0740 1204 | T/C clutch solenoid valve * A/T control unit detects the improper voltage drop when it tries to
{TOR CONV CLUTCH SV) operate the solencid valve.

P0745 1205 |Line pressure sclenoid valve * A/T control unit detects the improper voliage drop when it tries to
{LINE PRESSURE S/V} operate the solenoid valve.

PO750 1108 | Shift solenoid valve A * A/T control unit detects the improper voltage drop when it tries to
(SHIFT SOLENOID/V A) operate the solenoid valve.

PD755 1201 | Shift solenoid valve B * A/T control unit detects the improper voltage drop when it fries to
{SHIFT SOLENOID/V B) operate the solenoid valve.

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

P1760 1203 | Overrun clutch solenoid valve * A/T control unit detects the improper voliage drop when i tries fo

(OVERRUN CLUTCH 5/V)

operate the solenoid valve.

AT-20



TROUBLE DIAGNOSES

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

DTC *1 Reference
Check ltems Confirmation | Fail MIL Page
{Possible Cause) Procedure Safe HHumination
Cuick Ref. System
* Harness or conneclors
(The switch circuit is open or shorted.) (D:tlt::rl\lj?) — 2 trip AT-73
* Inhibitor switch P
* Marness or connectors
(The sensor circuit is open or shorted.) (D:;Z:?g) X 2 trip AT-66
* Fluid temperature sensor P
* Harness or connectors
(The sensor circuit is open or shorted.) (D;g::l% X 2 trip AT-52
* Revolution sensor P
* Harness or connectors
DRIVING
i ircuit i . i AT-
{The signal cireuit is open or shorted.) (pattem 5) X 2 trip 69
* Shift solenoid valve A
* Shift solenoid valve B AT-77
* Qverrun clutch solenocid valve
* Line pressure solenoid valve
* Each clutch DRIVING AT-79
* Hydraulic control circuit — 2t
Y (pattern 3) "p
AT-81
s T/C clutch solencid valve
AT-83
* Harness or connectors
(The solenoid circuit is open or shorted.) IGN: ON X 2 trip AT-64
* T/C cluich solenoid valve
* Harness or connectors
(The solencid circuit is open or shorted.) IGN: ON X 2 trip AT-71
* Line pressure solenoid valve
* Harness or connectors
{The solenaoid circuit is open or shorted.) 1GN: ON X 2 trip AT-58
® Shift solenoid valve A
* Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON X 2 trip AT-60
* Shift solencid valve B
* Harness or connectors
{The sensor circuit is open or shorted.) (D;L::?i) X 2 trip AT-56
» Throttle position sensor P
* Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON X 2 trip AT-62

* Overrun clutch solenoid valve

*1: DRIVING pattern 1-6 means as fcllows:
Pattern 1 should meet b and c.
Pattern 2 should meet a and c.
Pattern 3 should meset a through e.
Pattern 4 should meet a and h.
Pattern 5 should meet a through c.
Pattern 6 should meet a through d.

a: Selector lever is in “D” position.
b: Vehicte speed is over 10 km/h (6 MPH}.

¢: Throttle opening is cver 1/8.

d: Engine speed is over 450 rpm.
e: A/T fluid temperature is 20 - 120°C (68 - 248°F).

AT-21
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TROUBLE DIAGNOSES

_ Diagnosis by CONSULT
NOTICE

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

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

2. Shift schedule (which impiies gear position) displayed on CONSULT and that indicated in Service Manuai
may differ slightly. This occurs because of the following reasons:
* Actual shift schedule has more or less tolerance or aliowance,
» Shift schedule indicated in Service Manual refers to the point where shifts start, and
» (ear position displayed on CONSULT indicates the point where shifts are completed.

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

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

SEI.F-DIAGNOSTIC RESULT TEST MODE
Refer to AT-46.

DATA MONITOR DIAGNOSTIC TEST MODE

Monitor itarm
Item Display _ECU Main Desgription Remarks
!nput signals
signals
Vehicle speed sensor 1 (A7) VHCL/S SEeA/T * Vehicle speed computed from | When racing engine in N or P
(Aevolution sensor) [km/R] or [mph] ¥ _ signal of reveolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
0 km/h {0 MPH).
Vehicle speed sensor 2 VHCL/S SE«MTR * Vehicle speed computed from Vehicle speed display may not be
{Meter) [«krm/h] or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is displayed. (6 MPH). it may not indicate 0
km/h (0 MPH) when vehicle is
stationary.
Throttle position sensor THRTL POS SEN X _ = Throttle position sensor signal
V] voltage is displayed.
AT fluid temperature sensor FLUID TEMP SEN & A/T fluid temperature sensor
V] ¥ . signal voltage is displayed.
* Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT ¥ _ * Source voltage of control unit is
V1 displayed.
Engine speed ENGINE SPEED * Engine speed, computed from | Engine speed display may not be
[rpmy] X X engine speed signal, is dig- aceurate under apprex. 800 rpm.
played. it may not indicate 0 rpm even
when engine is not running.
Overdrive switch OVERDRIVE 8W * ON/QFF state computed from
[ON/OFF) X — signal of overdrive SW is dis-
played.
P/N positicn switch P/N POSI SW * ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is
displayed.
R position switch R POSITION SW * ON/OFF state computed from
[ON/QOFF] X — signal ot R position SW is dis-
played.
D position switch D POSITION SW * ON/OFF state computed from
[ON/OFF} X — signal of D position SW is dis-
played.
2 position switch 2 POSITION SW * ON/OFF status, computed from
[ON/CFF] X — signal of 2 position SW, is dis-
played.



TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

Monitor item
Item Display _ECU Main Description Remarks
|_nput signals
signals
1 position switch 1 POSITION SW « ON/OFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD-cruise signal ASCDeCRUISE * Status of ASCD cruise signal is | ® This is displayed even when no
[ON/OFF] % _ displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Normal running state
ASCD-0OD cut signal ASCDeQD CUT * Status of ASCDeQD release * This is displayed even when no
[ON/CGFF] X _ signal is displayed. ASCD is mounted.
CN ... OD released
CFF ... OD not released
Closed throttle position switch CLOSED THL/SW * ON/OFF status, computed from
[ON/OFF] X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW * ON/OFF status, computed from
[ON/OFF] X — signal of wide open throttle
position SW, is displayed.
Hold switch HOLD SW X . = ON/OFF status, computed from
[ON/OFF] signal of hold SW, is displayed.
Gear position GEAR » Gear position data used for
— X computation by control unit, is
displayed.
Selector lever position SLCT LVR POSI » Selector lever position data, » A specific value used for con-
— X used for computation by control |  trol is displayed if fail-safe is
unit, is dispiayed. activated due to error.
Vehicle speed VEHICLE SPEED * Vehicle speed data, used for
[km/h] or [mph] — X computaticn by control unit, is
displayed.
Throttle positicn THROTTLE POSI ¢ Throttle position daia, used for | A specific value used for con-
/8] — X computation by control unit, is trol is displayed if fail-safe is
displayed. activated due to error.
Line pressure duty LINE PRES DTY * Control value of line pressure
(%) _ M solenocid valve, computed by
control unit from each input
signal, is displayed.
Torque converter clutch salenoid | TCC S/ DUTY * Control value of torque con-
valve duty [%] . X vertes clutch solenoid valve,
computed by control unit from
each input signal, is displayed.
Shift soleneid valve A SHIFT 8V A * Control value of shift solenoid | Control value of solenoid is dis-
[{ON/OFF) _ % valve A, computed by control played even if solencid circuit is
unit from each input signal, is disconnected.
displayed. The “OFF” signat is displayed if
Shift sotenoid valve B SHIFT /v B * Control value of shift solenoid solenoid circuit is shorted.
[ON/OFF] _ X valve B, computed by control
unit from each input signal, is
displayed.
Overrun clutch solencid valve OVERRUN/C S/V * Control value of overrun clutch
[ON/OFF] _ X solenoid valve computed by
control unit from each input sig-
nal is dispiayed.
Self-diagnosis display lamp SELF-D DP LMP - % * Control status of OD OFF indi-
(OD OFF indicator lamp) [{CN/OFF} cater lamp is displayed.

X: Applicable
—: Not applicable

AT-23
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TROUBLE DIAGNOSES

Diagnosis by CONSULT (Cont’d)

DATA ANALYSIS
ltem Display form Meaning
Torque converter clufch sole- Appromrriately 4% LOCk_U?L OFF
noid valve duty Approximately 94% Lock-up “ON"
Low line-pressure
. o .
Line pressure solenoid valve Aper)X|rrlately 0% (Small throttle opening)
duty Approximately 95% High line-pressure
(Large throttle opening)
Approximately 0.5V Fully-closed throttle
Throttle position sensor
Approximately 4V Fuliy-open throttle
Approximately 1.5V Cald [20°C (68°F)]
A/T fluid temperature senser 4 {
Approximately 0.5V Hot [80°C {176°F)}
Gear position 1 2 3 4
Shift solenoid valve A ON OFF OFF ON
Shift solenoid valve B ON ON OFF OFF
AT-24



TROUBLE DIAGNOSES

Preliminary Check

@ @ 7 A/T FLUID CHECK
< Fluid leakage check
@ 1. Clean area suspected of leaking. — for example, mating sur- &

face of converter housing and transmission case.
2. Start engine, apply foot brake, place selector lever in “D” posi-
tion and wait a few minutes. N
3. Stop engine.

N

SAT7678 EM

Fluid leakage 4. Check for fresh leakage.

LG
EC
FE
oL
SAT288G
Fluid condition check T
Fluid color Suspected problem
3 Dark or black with bumed odor Wear of frictional material
Milky pink Water contamination — Road water
TRy pin entering through filler tube or breather
Varnished fluid, light to dark brown Oxidation — Qver or under filling, —
and tacky Overhealing Fa
¢ Fluid level check — Refer to MA section (CHASSIS AND
BODY MAINTENANCE). B
SATE38A
ROAD TEST PROCEDURE ROAD TEST BR
1. Check before engine is started. Description
¢ The purpose of a road test is to analyze overall performance g7
{} and determine causes of problems.
5 Check at idle. * The road test consists of the following three parts:
eck 8l «de 1. Check before engine is started Bl
@ 2. Check at idle
3. Cruise test
3. Cruise test. BT
SAT7B6A,

¢ Before road test, familiarize yourself with all test procedures &
and items to check.
¢ Conduct tests on all items until specified symptom is found.

Troubleshoot items which check out No Good after road test. &L,
Refer to “Self-diagnosis” and “Diagnostic Procedure”, AT-46,
8. 1%,

SAT496G

AT"'25 607
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TROUBLE DIAGNOSES

SAT768B|

)

(crd)

2

SAT380H

Preliminary Check (Cont’d)

1. Check before engine is started

H H

. Park vehicle on flat surface.

. Turn ignition switch to “OFF” position.

. Move selector fever to “P" position.

. Set overdrive switch to "ON” position.

- Turn ignition switch to “ON” position.
(Do not start engine.)

. Does OD OFF indicator lamp come on
for about 2 seconds?

U o W =

=}

No

Yes

y

.| Go to Diagnostic Proce-

dure 1, AT-87.

Does OD OFF indicator lamp flicker for
about 8 seconds?

Yes

No¢
Y

Turn ignition switch to “OFF” position.

h 4

Perform self-diagnosis and note NG items:

Refer to SELF-DIAGNOSIS
PROCEDURE, AT-46.

h 4

Go to “2. Check at idle”, AT-27.

AT-26

Perform self-diagnosis.
Refer to SELF-DIAGNO-
515 PROCEDURE, AT-46.




TROUBLE DIAGNOSES

SAT7698

Preliminary Check (Cont’d)

2. Check at idle
H

SAT770B

SAT768B

1. Start engine.

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

4. Does vehicle move forward or back-

1. Park vehicle on flat surface. No Go to Diagnostic Procedure
2. Move selector lever to “P” position. 7| 2, AT-88.
3. Turn ignition switch to “"OFF” position.
4. Tum ignition switch to “START” position.
5. Is engine staried?
¢ Yes
Turn ignition switch to “ACC"” position.
¥
1. Move selector lever to “D”, “1”, “2” or Yesh Go to Diagnostic Procedure
“R” position. 7| 2, AT-88.
2. Turn ignition switch to “START” position.
3. Is engine started?
No
\d
1. Move selector lever to "P” position.
2. Turn ignition switch to “OFF” position.
3. Release parking brake.
v
1. Push vehicle forward or backward. Yes_‘ Go to Diagnostic Progedure
2. Does vehicle move when it is pushed “1 3, AT-88.
forward or backward?
3. Apply parking brake.
No
y
Yes

Go to Diagnostic Proce-

SAT796A

SAT771B

ward?
l No
®

AT-27

dure 4, AT-89.
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TROUBLE DIAGNOSES

Brake pedal

LG

- Preliminary Check (Cont’d)

®

B !

Apply foot brake.

SAT773B

AT-28

y
" Yes - -
1. Move selector lever to “R” position., » Go to Diagnostic Proce-
2. Is thete large shock when changing dure 5, AT-90.
from “N” to “R” position?
No
saTroral ,
No
1. Release foot brake for several seconds. Go to Diagnostic Proce-
e 2. Does vehicle creep backward when foot dure 6, AT-91.
brake is released?
o .
‘ Yes
% - 9] r N
o
1. Move selector lever to “D”, “2" and “1” » GO to Diagnostic Proce-
positions and check if vehicle creeps dure 7, AT-92.
forward.
2. Does vehicle creep forward in all three
ranges?
i Yes
SATI72B| | Go 1o “3. Cruise lest”, AT-29.
E] Brake pedal
For several seconds
SAT799A




TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

3. Cruise test
e Check all items listed in Parts 1 through 3.

@ With CONSULT

* Using CONSULT, conduct a cruise test and record the result. g
s Print the result and ensure that shifts and lock-ups take place
as per “Shift Schedule”.

CONSULT setting procedure

1. Turn off ignition switch. &

2. Connhect "CONSULT” to Data link connector for CONSULT.
Data link connector for CONSULT is located in left side dash
panel. i

Ji \
. Fuse box/ \. Data link
connector
for CONSULT CL
SBF326H

3. Turn on ignition switch.

4. Touch “START". T
NISSAN
CONSULT
START s
[ SUB MODE | RA
SEF392I
5. TOUCh “A/-I—”. g I:Ij
[l seecTsvsiem | EF
| ENGINE | &
m &r
[ AT s
I I
| |
I ! a7
I | B
SATO74H
6. Touch “DATA MONITOR”. HA

[In sELecT DiaG mobe [}
| SELF-DIAGJESULTS i -
| DATA MONITOR
|
|
|
|

ECU PART NUMBER
1B

|
|
|
|
I

SATE71C

AT-29 611
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Preliminary Check (Cont’d)
I 7. Touch “SETTING” to set recording condition.

[l secect moniToR imEM
| MAIN SIGNALS B
| sEtecTion FROM MENU ]

I |
I |
|

by
[ sETTinG || START

SAT902H

8. Touch "LONG TIME"” and “ENTER" key.

[ ser recorping cOND |

el ]

SAT297C

I 9. Go back to SELECT MONITOR ITEM and touch “MAIN
[y SELECT MONITOR ITEM SIGNALS”.

[ Ecu INPUT siGNALS H_] 10. Touch “START”.

MAIN SIGNALS

SELECTION FROM MENU

|
|
|
il
]

Ll L

I
I
|
|

b
SETTING || START |

SATO03H
11. When performing cruise test, touch "RECORD™.
wMONITOR % NO FAIL
ENGINE SPEED 800rpm
GEAR 1
SLCT LVR POSI N.P
VEHICLE SPEED Okmy/n
THRCTTLE POSI 0.0/8
LINE PRES DTY 29%
TCC S/V DUTY 4%
SHIFT SV A ON
SHIFT /v B[] ON
[ RECORD ]
SATO7IH
12. After finishing cruise test part 1, touch “STOP”.
*RECORD 4/8 % NO FAIL
ENGINE SPEED 768rpm
GEAR 1
SLCT LVR POSI NP
VEHICLE SPEED Okm/h
THROTTLE POSI 00/8
LINE PRES DTY 29%
TCC §/V DUTY 4%
SHIFT S/V A ON
SHIFT S/V B w ON
STOP
SATO72H

612 AT-30
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Preliminary Check (Cont’d)

13. Touch "DISPLAY".
m SCAL-TIME DIAG m
* K KK NO FAILURE * % % %
@l
| STORE|; (RecorD1) | (A
RECORD2 DISPLAY |
SAT301G ER
13 1y
™ ENG  GEAR _ SLCT 14. Touch “PRINT".
- SPEED LEVER LG
18:01  (rpm) POSI |
00'03 [ 1 D
00'02 S 1 D EG
0001 [ 1 D £
00"00 704 1 D
0001 704 1 D
0002 704 1 D FE
0063 " 704 1 D
I PRINT IL GRAPH | GL
SAT904H
S ENG  GEAR 8.7 15. Touch “PRINT". o
= SPEED LEVER i
18:01  (rpm) POsI
00°03 [T 1 D
0002 LY 1 D
0001 [T 1 D
00'00 704 1 D
00'o1 704 1 D EA
0002 704 1 D
0003 704 1 D
AlLitv |[ PRINT ] R4
SATI05H
NG GEAR S.CT _ VEH THRIL 16. Cheqk the monitor data printed out. BE
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POSI SPEED
18:01  (rpm) (km/h)  (/8)
0003 [EOTREEEE 5 0 00 §T
00'02 704 1 D 0 0.0
o' 704 1 D o] 0.0
00'00 704 1 D o] 0.0
0001 704 1 D 0 0.0 BS
on'n2 704 1 D 0 0.0
00'03 704 1 o] 4] 0.0
00'04 704 1 D 1] 0.0 El
0005 704 1 D ¢ 00 BT
SATI06H
: A
5 e (§) without CONSULT
AT control unit terminad * Throttle position can be checked by voltage across terminals g
comtrel umit fermine: 5 and @ of A/T control unit.
L C/UNIT [0 CONNECTOR |
35 a4 HX
L/w
SAT384HD




TROUBLE DIAGNOSES

OVER DRIVE
10N MOFF

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

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

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

1. Park vehicie on flat surface.
2. Set overdrive switch to “ON" position.

peda¥

‘\\

SRR

N

Halfway

pedal

Halfway
SAT401H

Does A/T shift from D, to D, at the speci-
fied speed?

Read gear position,

throttle position and
vehicle speed.

Specified speed when shifting from

D, to D,:

Refer to Shift schedule, AT-36.

614

¢ Yes
®

AT-32

A4

SAT7748] | 3. Move selector lever to “P” position.
4, Start engine.
Yo,
-~ O ,
> Move selector lever to “D" positian.
/\l 4]
r
\ Accelerate vehicle by slowly and con-
stantly depressing accelerator pedal half-
way.
SAT775B
 §
(4] Does vehicle start from D,? No »| Go to Diagnostic Proce-
Read gear position. dure 8, AT-93.
Yes
Accelerator
pedal Y No
Does A/T shift from D, to D, at the speci- »| Go to Diagnostic Proce-
fied speed? dure 9, AT-94.
Read gear position,
throttle opening and
vehicle speed.
Half-way SATA95G Specified speed when shifting from
D, to D,:
E Refer to Shift schedule, AT-36.
@»Q 090
Accelerator Accelerator O Y No

Go to Diagnostic Proce-
dure 10, AT-95.




TROUBLE DIAGNOSES
Preliminary Check (Cont’d)

8] ®
O»Q O»a l
Accelerator Accelerator
pedal » pedal Does A/T shift from D, to D, at the speci- No »| GO to Diagnostic Proce- -
Z 0N fied speed? dure 11, AT-96. Gl
7 % E] Read gear position,
Y, throttie position and
vehicle speed. A
Specified speed when shifting from L
7 D,toD,:
Haftway Refer to Shift schedule, AT-36.
SAT402H El
Yes
9] 1) 8] v
" No . : LG
Daes AT perform lock-up at the specified »| Go to Diagnostic Prace-
Ds L/U ’@ @ » @ speed? dure 12, AT-97.
Read vehicle speed, throt-
Accelerator  Brake | Accelerator  Brake tle position when torque con- E
pedal pedal eda| pedal verter clutch solenoid valve
p duty becomes 94%.
v 4 Specified speed when lock-up _
occurs: Flg
- Refer to Shift schedule, AT-36.
" Lghtt Lightly
Released. ap?plieyd Released applied Yes L
SAT403H A No
Doeas A/T hald lock-up condition for more »| Go to Diagnostic Proce-
than 30 seconds? dure 13, AT-98. e
T
Yas
El :
1. Release accelerator pedal and lightly No »| Go to Diagnostic Proce-
apply foot brake. dure 14, AT-98.
2. Is lock-up released when accelerator
pedal is released and foot brake is B
applied?
Read torque converter clutch
solenoid valve duty 94% — B
4%. it
Yes
m I 2R
1. Decelerate vehicle by applying foot No% Go to Diagnostic Proce-
brake lightly. dure 15, AT-99. _
2. Does engine speed return to idle ST
smoothly when A/T is shifted from D, to
D.?
Read gear position and 25
engine speed.
Yes
)4 BT
1. Stop vehicle.
2. Go to “Cruise test — Part 27, AT-34.
Bl
EL
DX

AT-33 615
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TROUBLE DIAGNOSES

Preliminary Check (Cont’d)

Cruise test — Part 2

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

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

1] )

2. Does vehicle start from D,?

Read gear position.

1. Accelerate vehicle by haif throtile again.

No

Yes

f

Go to Diagnostic Proce-
dure 186, AT-100.

1. Accelerate vehicle to 80 km/h (50
MPH).

2. Release accelerator pedal and then
quickly depress it fuily.

3. Does A/T shift from D, to D, as soon
as accelerator pedal is depressed fully?

Read gear position and

No

Y

throttle position.
Yes
y

Go to Diagnostic Proce-
dure 9, AT-94,

SATA495G
@ IIP D Ilb 0.
80 km/h
{50 MPH)
Acceierator Accelerator Accelerator
pedat pedal pedal
% % 7
Y %
i 77 7
Halfway Released Fully depresse
SAT404H

o»Q

- Y Yo,

Accelerator
pedal

A

7

v
Fully depressed

Accelerator
pedal

Lo

7

“
Released

SAT405H

Does A/T shift from D, to D, at the speci-
fied speed?

Read gear position,

threttle position and
vehicle speed.

Specified speed when shifting from

D, to D;:

Refer to Shift schedule, AT-36.

No

Yes

ﬂ Y

A4

Gio o Diagnostic Proce-
dure 10, AT-95.

1. Release accelerator pedal after shifting
from D, to B,
2. Does A/T shi% from D5 to D, and does
vehicle decelerate by engine brake?
Read gear position,
throttle position and
vehicle speed.

No

¢ Yos
1. Stop vehicle,
2. Go to “Cruise test — Part 3", AT-35.

AT-34

Go to Diagnostic Proce-
dure 11, AT-96.




TROUBLE DIAGNOSES

SAT812A

Preliminary Check (Cont’d)

Cruise test — Part 3

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

o '

Accelerate vehicle using half-throttle to D,.

¥

Release accelerator pedal.

Accelerator pedal

SAT813A

OVER ORIVE
TON ®OFF

D. (OD OFF)

Engine brake

SAT776BA,

718

D; (OD OFF)

|@.I

Engine brake

SAT791GA

IEII'I@
()

Engine brake

SAT778B|

v

’_S-et overdrive switch to “OFF” position
while driving in D,.

2 .

¥
,%)es vehicle decelerate by engine brake?

h 4

¢ Yes
1. Stop vehicte.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-46.

AT-35

Does A/T shift from D, to D,? No Go to Diagnostic Procedure
Read gear position and T 17, AT-100.
vehicle speed.
Yes
L 4
Does vehicle decelerate by engine brake? No Go to Diagnostic Procedure
"1 15, AT-99.
Yes
6] v
Move selector lever from “D” to “2” posi-
tion while driving in D,.
d
Does A/T shift from D to 2,7 No o Go to Diagnostic Procedure
Read gear position. "1 18, AT-101.
Yes
= !
Does vehicle decelerate by engine brake? No Go to Diagnostic Procedure
K7 7| 15, AT-99.
es
E N l
1. Move selector lever from “2” to “1” posi- No o Go to Diagnostic Procedure
tion while driving in 2. 71 19, AT-101.
2, Does A/T shift from 2, fo 1, position?
Read gear position.
Yes
No

Go to Diagnostic Procedure
20, AT-101.

@

B

EX

=
€3

()
&

B
Al

LD
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TROUBLE DIAGNOSES

SHIFT SCHEDULE
Vehicle speed when shifting gears

Preliminary Check (Cont’d)

- Vehicle speed km/h (MPH)
Throttle posi- | gpi pattern
tian D, - D, D, — D, D, — D, D, > D, 0, - D, D, > D, 1, -1,
Comfort 61 - 69 113 - 121 177 - 185 173 - 181 103 - 111 54 - 62 61 - 69
(38 - 43) (70 - 75) (116 - 115) {108 - 112) (64 - 63) (34 - 39) (38 - 43)
Full throttle
Aulo power 61 - 69 113 - 121 i77 - 185 173 - 181 103 - 11 B4 - 62 61 - 69
p (38 - 43) {70 - 75) {110 - 115) (108 - 112) (64 - 69) (34 - 39) {38 - 43}
Comfort 39 - 47 73-81 113 - 121 79 - B7 36 - 44 5-13 61 - 69
(24 - 20) (45 - 50) (70 - 75) {49 - 54) (22 - 27) (3-8 (38 - 43)
Half throtile
AUto power 46 - 54 85 -93 134 - 142 85-93 51 -59 5-13 61 -69
P {29 - 34) (53 - 58) (83 - 88) {53 - 58) (32 - 37} 3-8 (38 - 43)
VEHICLE SPEED WHEN PERFORMING LOCK-UP (Reference value)
Model code No. BOX17 | 80X18

Vehicle speed

km/h {MPH)

Throttle position 1/8

49 - 65 (30 - 40)

Mote:  Lock-up vehicle speed indicates the speed in D, position.

* Make sure that lock-up is released under the following conditions:
Throttie opening 0/8
Vehicle speed is less than 120 km/h (75 MPH).

* Perform lock-up inspection after warming up engine.

s | ock-up vehicle speed may vary depending on the driving ¢onditions and circumstances.

AT-36



TROUBLE DIAGNOSES

A/T Electrical Parts Location

Throttle position :ensorF )

P Vo Ny = 1N
Throttle position switchm 1z
p “-\'

N g

Intake manifold collector

@\ e

(.

Dropping resistor=

ww
Bﬁg\’m;)”/ CL

Selector lever—_

/ BT

5T
aE
b \\Q‘ 1 | \ - TR E=
R
’\r.‘/’ Revolution sensor _
BT
" Revalution sensor \? (1 t
&Y harness connectar A
o= A | H2
i, Solenoid valve 43 . i
Crankshaft position!|  harness 7 GoF
!t sensor {POS) | connector
\ ) harness connector me— {l N - EL
] =
. e —_ Fro‘n_t_____\ A
\ \ \T W L Inhibitor | %= [ e
- : —/—t— f\ \ \ A5 switch Son / 1 : [T
. AT ail TTA P harness | 1 it |
N u‘r\, / c:crnnector-J attery - |

SAT356HA
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TROUBLE DIAGNOSES

Wiring Diagram — AT —

AT-AT-01
IGNITION SWITCH
% 24 % % g 108 |EUSE  [Rofer to EL-POWER. s
FitliE
El
LG
CONSULT CONSULT CONSULT
DATA DATA DATA UNIT R/Y ol
GND GND IN(RX) clk  outmo | @8 I_I":;]_l
Ls]] [Lee]) L E (S JOINT
CONNECTOR-10
B B BR/Y LG P T
[N LI [ 2]
BRY LG P -
ol
® BR/Y LG P
I =5
BR/Y LG P
! 2 2 A
[1] [3] [2] JUNGCTION BOX BA
WOIR
ONNECTORS)
(D)
BR

{|
oo

L { )
m
In
=
<p5

i-i1 ST
[71 51 pams 1 1 N
CONNECTOR J_ _l_

B B B DS
Ht
—!— JT— FOR CONSULT JT—
F19) (Fi8 M2) M1 (M73) (73
BT
Aefer to last page {Foldout page).
112]2]4]5]6]7 — BHE == 1B 2
AR EIIEE] AR RAE 2|2|2|21 1 234[56? A
F103
112]3l4]=-_  —>|5]B]718 1[2]<. —=>|3]4 EL
NN EEREEEEES AE 7|a[9]101112@ .

MAT417A

AT-39 621



TROUBLE DIAGNOSES
Wiring Diagram — AT — (Cont’d)

o
=4
z
2
o
=<
=
2
o
v
E

AT-A/T-02
IGNITION SWITCH
ON or START
10A FUSE f
Preceding page @ G % EJII_'I%CK EE_E’B&'EH.
L o
|_.7.“'_| LB.J_I =
G/R G G -
I_ﬁ_l W50 !
] > <
G - b To AT-A/T-04
I GJR@ i
S G
L1 il
]
POSTHION £ 1 INHIBITOR
WIDE CLOSED ESVIS'\I'EI?N R 5 SWITCH
OPEN = - s
_ »
OTHER OTHER
Lady|Lsd) Led) (Lz) Lad) jled
N SIS L
W/R  GYIL

@ = v/ @To AT-AT-06

=
o
=
Innl
o
——
o
o
E

W/R  GYIL GW
|I21 || f|14|| ||20 || |I19|| ||15|l H17|| |15l|
WIDE CLOSED R-SW N-SW D-SW 2-SW 1-SW
OPEN ~ SW
SW AT
CONTROL
UNIT
Refer to last page (Foldout page).
F103
== fﬁ:,\ Tl2[a[4]< —=>|5|6]7]8 1lz2[3]=a]4]5][6]7
a 7
WEE y@é’ﬁ 5[0 1213|14|15{1617181920 ARRBEEREDR @:353

MAT418A
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TROUBLE DIAGNOSES
Wiring Diagram — AT — (Cont’d)

BATTERY
FUSE | Referto EL-POWER. 2
154 | BLOCK
(J/B)
[ZK]) il
Ay
I EM
ArY
I—l—I : LC
] ASCD
CONTROL
UNIT
STOP LAMP -
DEPRESSED § SWITCH EG
—
AELEASED ||12 || (L]
L2 L Y FE
A/G
L
R/G
ol BT
JOINT
CONNEGTOR-13
L @) s
v -
Y ‘
I L 7
RiG
,—l—l ' B,
RA
R/G <D
R/G L Y
g
Iy Fo] [l o
BRAKE ASCD ASCD AT
Sw 4TH CUT 8w CRUISE sw SSH_TF!OL
riog RS
Refer to last page (Foldout page}.
BT
LT e
B Gy
]
EELREEENE 12| >[3]4 if2|3[c=a[4]518]7
ha| s[4 15 [isfs]7 [11 5[5 7|a|9|1o1112 8 91011]1213141515
EL
1B

MAT419A
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TROUBLE DIAGNOSES

Wiring Diagram — AT — (Cont’d)

<Ema
To AT-A/T-02
@Grn :
I r PiL P/L — PJL@ Nex! page
G/R G PiL
3]l Tl e
COMBINATION
I | METER
oD B
OFF SPEEDOMETER
INDICATOR
LAMP
| I a4
22]] [N [ L)
w LG/B BR/W B
LG/B BRAW
Fk--1m i.m
W
LG/E  BRW
G ez
W
LG/B BR/W
/1 I=1
VEHICLE
SPEED
|-®J SENSOR
!
=1
OVEgEFHrVE . o=
CONTROL
(GIE) . . .
A a1
W13 W73
Refer to last page (Foldout page).
S
i (EEIFVEE]6]7 i7fisfiolecfeNe 1222 e T2 1 2 T |
BEABERIBREEBER Mviz P 4l2spal27lgldl30is1 32 39]40]4 1]l42]a3l44f4 5148 Mﬁ I
1 |

112l >3[4 1[2]3]CT[4]5]58]7
sTal718Tonanie| YoV [elsTielnzfiahafisha (2

(p_x
o
pry
=
S
et 141
)
=
HE

<= ‘
Hal4f 56 19 W

MATA11A
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AT-A/T-05

Wiring Diagram — AT — (Cont’d)

TROUBLE DIAGNOSES

= CHE s
i, G [Gis)

Eli
&
®
I5
L

BAT

il

GCONTROL

MODULE)

ECM
(ECCS

o (22
x
\ 4
R/W G/OR
il
DT3 ND

D12

SPEED DT1
SEN2

[25]
=
®

\
P/L

GND-E V3P DTH DT2 DT3 NEUT TVOO DTS ATCK DT4 TACHOS
| 66 H
Y/B
Y/B

Preceding page @ P/l g —
B
A

"
A

] @L’
625

Refer to last page (Foldout page).
MAT412A
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TROUBLE DIAGNOSES

Wiring Diagram — AT — (Cont’d)

AT-A/T-06
THROTTLE
POSITION
SENSOR

To
AT-A/T-02 GYiL
SWITCH)
M&2
]
&y
REVOLUTION I
SENSOR
y
) [T
Gy D
B
B N |—'—|
2 y [71
[2] Ti1] | ATFLUID 4
JOINT I TEMPERATURE
CONNECTOR ¢+ | SENSOR
25 i
1 5
S KR y =
4 G
B B
B R G G/Y I
® L= E3l [l [Tesl ol ®
SENS SPEED SENS _OIL oD
GND SEN1 BAT TEMP OFF
SENS W
B B B B 8
S a = N
Fi18) (F1g AT CONTROL UNT(E103) mis) (@73 @73
Rafer to last page (Foldout page).
efe =>[3]a < > = * Fica)
5|6 7|8|9|101112@ [[1z]3]4]5 e| B
F107)

/4 A ™ -
413121 .@
Q?G'._S}BH |1|1i1|11112

EEEE D

AT-44
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TROUBLE DIAGNOSES
Wiring Diagram — AT — (Cont’d)

AT-A/T-07
@
(14
égNTROL
UNIT E
PL PL F103
OVR/C SHIFT SHIFT LU  DUTYSOL DUTY
SOL SOLB SOLA . DUTY SOL  (DR) S0L
] A L] I | KR Ee
BR/Y LG/B RIY G/B WiB* G/R
W/B G
¥ ' ¥ R '
é DROPPING EE
RESISTOR
2
iL2]) ol
G/R

BR/Y LG/B RAY G/B G/R

FA
OVERRUN SHIFT SHIFT TORQUE LINE

CLUTCH SOLENCID SOLENOID < CONVERTER <> | PRESSURE
SCLENCID VALVE B VALVE A <O ICLUTCH < | SOLENOID n
VALVE SOLENQID VALVE R&

VALVE
.E D]l
1 a7
(&S
Refer to last page (Foldout page).
- BT
A E IAEREL A
EEED e

GY BR -
R&
2L

MAT421A
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TROUBLE DIAGNOSES

(M seLEcT sysTEM

Self-diagnosis

After performing this procedure, place check marks for results on

| ENGINE .

the “DIAGNOSTIC WORKSHEET”, AT-17. Reference pages are

[ AT | provided following the items.
| | SELF-DIAGNOSTIC PROCEDURE WITH CONSULT
| | 1. Turn on CONSULT and touch “A/T”.
I | If A/T is not displayed, check A/T control unit power supply and
ground circuit. Refer to AT-102. If result is NG, refer to EL sec-
l I tion (“POWER SUPPLY ROUTING”).
SAT974H
2. Touch “SELF-DIAG RESULTS".
B SELF-DIAG RESULTS B [ Display shows malfunction experienced since the last erasing

FAILURE DETECTED
THROTTLE POSY SEN

operation.

CONSULT performs REAL-TIME SELF-DIAGNOSIS.

Also, any malfunction detected while in this mode will be dis-
playved at real time.

[ ERASE | PRINT

]

SAT708G
Indicator for Diagnostic Resulis
SN A
Detected items ? @(
Malfunction is detected when ... OD OFF Malfunction
l(iScreen terms for CON%ULT, indicator lamp indicator lamp*2
SELF-DIAG RESULTS” mode) {Available when “Af |  (Available when
T on CONSULT is | "ENGINE" on CON-
touched.} SULT is touched.}
Inhibiter switch circuit * A/T cantrol unit does not receive the correct voltage sig- _ X
{INHIBITOR SWITCH) nal (based on the gear position) from the switch.
Revelution sensor +* A/T control unit does not receive the proper voltage sig- X %
(VHCL SPEED SEN-A/T} nal from the sensor.
Vehicle speed sensor (Meter} * A/T control unit does not receive the proper voltage sig- ¥ _
{(VHCL SPEED SEN-MTR) nal from the sensor.
Improper shifting to 1st gear position * AT cannct be shifted to the st gear position even when L X*1
(A/T 15T SIGNAL) electrical circuit is good.
Improper shifting to 2nd gear position * A/T cannot be shifted to the 2nd gear position even when _ X
(AT 2ND SIGNAL) electrical circuit is good.
Improper shifting to 3rd gear position * A/T cannot be shifted to the 3rd gear position even when _ X+
{A/T 3RO SIGNAL) electrical circuit is good.
Impraoper shifting to 4th gear position or | * A/T cannot be shifted to the 4th gear positicn or can not
TCC perform lock-up, even when electrical circuit is good. — xX*1
{A/T 4TH SIG OR TCC)
Shift solencid valve A * A/T control unit detects the improper veltage drop when it X X
{(SHIFT SOLENQID/ A} tries to operate the sclenoid valve,
Shift solencid valve B « A/T control unit detects the improper voltage drop when it ¥ X
(SHIFT SOLENOID/V B) tries to operate the solenoid valve.
Qverrun clutch solenoid valve * AT control unit detects the improper voltage drop when it X X
{(OVERRUN CLUTCH S/V) tries to operate the solenoid valve.
T/C clutch solenoid vailve * AJT control unit detects the improper voltage drop whén it . X X
(TOR CONV CLUTCH SV) tries to operate the solenoid valve.
Line pressure solenoid valve & AT control unit detects the improper voltage drop when it X X
{LINE PRESSURE S/V) tries to operate the solenoid valve.
Throttle position sensor & A/T control unit receives an excessively low or high volt- X X
(THRTL POSI SEN-A/T) age from the sensor.
Engine speed signal * A/T control unit doas not raceive the proper voitage sig- X% X
(ENGINE SPEED SIG) nal from the ECM.

AT-46



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Indicator for Diagnostic Results

:‘I“\Eélr’é T
Detected items P @(

ion i OD OFF Malfunction
(Screen terms for CONSULT, Malfunction i detected when ... indlicator lamp indicator lamp”2
“SELF-DIAG RESULTE” mode) {Availabie when “A/ (Available when Gl
T on CONSULT is | “ENGINE” en CON-

touched.) SULT is touched.}
Fluid temperature sensor * A/T control unit receives an excessively low or high volt- X X
(FLUID TEMP SENSOR) age from the sensor.
Initiaf start * This is not a malfunction message {Whenever shuiting off
INITIAL START a power supply to the control unit, this message appears X — _

on the screen.) EH

Nao failure * No fallure has been detecied.
{NO SELF DIAGNOSTIC FAILURE INDI-
CATED X X &
FURTHER TESTING MAY BE
REQUIRED**)

X : Applicable EG
— : Not applicable STy
"1 : These malfunctions can nol be displayed by MIL @ if another malfunction is assigned to the OD OFF lamp = 2 <.
*2 : Refer to EC section [“Malfunction Indicator Lamp (MIL)”, “ON-BOARD DIAGNOSTIC SYSTEM DESCRIPTION"]. [E
Gl
) SELF-DIAGNOSTIC PROCEDURE WITH GENERIC
CODES/FREEZE 1 SCAN TOOL (GST) L
1705 THROTTLE POS 1 Refer to EC section {“Generic Scan Tool (GST)”, “ON-BOARD
MALFUNCTION DIAGNOSTIC SYSTEM DESCRIPTION"].
F""?
[ENTER] *FREEZE DATA =
Fit
SAT254H
1] %) SELF-DIAGNOSTIC PROCEDURE WITHOUT B
CONSULT OR GST
DIAGNOSIS START ST
ot g
n \d BE
1. Start engine and warm it up to normal N
engine operating temperature. 0 .| Go to Diagnostic Procedure
‘m 2. Tum ignition switch to “OFF” position. | 1, AT-87. 2T
Wait for at least 5 seconds.
caT774m | 3 Tum ignftiqn swr’tph to "ACC” poslip‘on.
4, Set overdrive switch in “ON" position, "
5. Move selector lever to “P* position. i,
6. Turn ignition switch to “ON” position.
(Do not start engine.)
) 7. Does OD OFF indicator lamp come on EL
for about 2 seconds?
lYes
& DX
®
SAT380H
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TROUBLE DIAGNOSES

‘OVER DRIVE
40N WOFF

SAT6E3E

OVER ORIVE
NON SOFF

SAT780B|

= D

SAT781B

Depress

Accelerator pedal

N N
Q&l@

Release

SATS81F

-
_Ton | j
( OFF |

~ \'IA/

R

(&}

2

SAT380H

Self-diagnosis (Cont’d)
®

)5 l

1. Tumn ignition switch to “OFF” position.

2. Turn ignition switch to “ON” position.
{Do not start engine.)

3. Move selector lever to “D” position.

4. Set overdrive switch to “OFF” position.

5. Turn ignition switch to “ON" position.
(Do not start engine.)

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

1) }

1. Move selector lever tc “2” position.
2. Set overdrive switch in “ON" position.

h 4

Move selector lever to “1” position.
Set overdrive switch in “OFF” position.

:

Depress acceleratar pedal fully and
release it.

!

Check OD OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-
NOCSIS CODE on next page.

Y

DIAGNOSIS END

AT-48




TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

JUDGEMENT OF SELF-DIAGNOSIS CODE

OD OFF indicator lamp:

All judgement flickers are same.

sV s

Self-diagnosis
start

Start signat 10-judgement flickers |
- -0 -~ Light

-Shade

SAT929H
All circuits that can be confirmed by self-diagnosis are OK.

4th judgement flicker is longer than others.

~N V2
TE
~L_OFF |

Self-diagnosis
start

rrp - Light
J—HHULHL_ Shade
SAT443F

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

nected.
»ﬁ_!q gg SHIFT SOLENOID VALVE A CIRCUIT CHECK,

1st judgement flicker is longer than others.

-Shade

SAT437F

Revolution sensocr circuit is short-circuited or disconnected.
» Go to REVOLUTION SENSOR CIRCUIT CHECK, AT-52.

5th judgement flicker is longer than others.

A s
S IZAS
TN

—_ Light

-Shade

. ) o o _ SAT445F
Shift solenoid valve B circuit is short-circuited or discon-

nected.
QE_? ég SHIFT SOLENOID VALVE B CIRCUIT CHECK,

2nd judgement flicker is [onger than others.

N s
om 11—
OFF |
7NN

- —
i

~-8hade

SAT439F

Vehicle speed sensor circuit is short-circuited or discon-

nected.
W‘C\i_?stg VEHICLE SPEED SENSOR CIRCUIT CHECK,

6th judgement flicker is longer than others.
N

S
aanes
- -r---Light
Shade
. L o SAT447F
QOverrun clutch solenoid-valve circuit is short-circuited or dis-

connected.
» Go to OVERRUN CLUTCH SOLENOQID VALVE CIRCUIT
CHECK, AT-62.

3rd judgement flicker is longer than others.

NS

Tk

TN
_ ) —— Light
QJUH‘HHI» }--Shade

N L o _ SAT441F
Throttle position sensor circuit is short-circuited or discon-

hected.
» Go to THROTTLE POSITION SENSOR CIRCUIT
CHECK, AT-56.

7th judgement flicker is longer than others.

, Co SAT449F
Torque converter clutch solenoid valve circuit is short-Cir-

cuited or disconnected.
® Go to TORQUE CONVERTER CLUTCH SOLENOID
VALVE CIRCWIT CHECK, AT-64.

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

- AT-49

LG

EG

T

F&

g
[Ri2

1o
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TROUBLE DIAGNOSES

Self-diagn

osis (Cont’d)

COD OFF indicator lamp:

"] 8th judgement flicker is longer than others. F

Self-diagnosis
start

- B -~-- Light
J”“U”—”]_ll_'\,_ Shade

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

»
CONTROL UNIT POWER SOURCE CIRCUIT CHECKS,

S5AT451F

lickers as shown below.

~ \.'/_4

. SAT457F
Batle ower is low.

ry
Battery Eas been disconnected for a long time.

Battery is connected conversely. )
(When reconnecting A/T control unit connectors. — This is

not a problem.)

AT-66.
9th judgement flicker is longer than others.

N ss
TeF
B aranwe

- — Light

-Shade

Does not come on.
/D |}
OFF

Self-diagnosis
start

— ~ — = Shade
SAT458F

Inhibitor switch, overdrive switch or throttle position switch

Line pressure solenoid valve circuit is short-circuited or dis-

SATASSF
En%ine speed signal circuit is short-circuited or disconnected. | circuit is disconnected or A/T control unit is damaged.
o to ENGI SPEED SIGNAL CIRCUIT CHECK, =» Go to INHIBITOR, OVERDRIVE AND THROTTLE POSI-
*AT-es. TION SWITCH CIRCUIT CHECKS, AT-73.
10th judgement flicker is longer than others.
ENAE
—| OFF |—
<N
R —— Light
-4 - Shade
BATA55F

connected.
# Go to LINE PRESSURE SOLENOID VALVE CIRCUIT
CHECK, AT-71.

t, = 1.0 second

632
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" TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)
HOW TO ERASE DTC WITH CONSULT

1. if the ignition switch stays “ON" after repair work, be sure 1o turn ignition switch “OFF” once. Wait for at
least 5 seconds and then turn it “ON” 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.) And touch “BACK” twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS™.

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

NO O AN

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 & seconds
and then turn it “ON" again.

[ﬁ'] SELECT SYSTEM | IF‘.’] SELECT DIAG MOOE E]l W seLF-DIAG ResuLTs il L]

| ENGINE ] [ seLF-01aG RESULTS ] FAILURE DETECTED

| AT ; 1 [ oaTa moniTOR ] SHIFT SOLENOIDA A

L | [> [ ECU PART NUMBER ] i>

| | I |

| 0 | ;

[ I L ] [ EBASE |[ PRINT |
2. Turn CONSULT “ON", and ltouch 3. Touch "SELF-DIAG RESULTS". 4. Touch “ERASE”. (The DTC in the

A/T control unit wili be erased.)

Touch 2| Touch
F < B

[ FREEZE FRAME DATA [ ER@&SE [ PRINT |

Touch “ENGINE”. 6. Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the
ECM will be erased.)

[ seecT system | Il seect piag mope [ M seLF-oiaG results B [
| ENGINE M | | WORK SUPPORT ] FAILURE DETECTED  TIME

| AT ] [sELF-DIAG RESULTS | SHIFT SOLENOIDVA 0

| ! |:> [ oATA MONITOR b | |:> [Pa750]

] ] [AcTIVE TEST |

I | [ FUNCTION TEST ,

L | |

5

SEF3380Q

@& HOW TO ERASE DTC WITH GENERIC SCAN TOOL

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

@” HOW TO ERASE DTC WITHOUT CONSULT OR GST

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" again.

2. Perform “SELF-DIAGNOSTIC PROCEDURE WITHOUT CONSULT OR GST” on AT-47. (The engine
warm-up step can be skipped when performing the diagnosis only to erase the DTC.)

3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM.
Refer to EC section [“HOW TQ SWITCH DIAGNOSTIC TEST MODES”, “Malfunction Indicator Lamp
(MIL)”, “ON-BOARD DIAGNQOSTIC SYSTEM DESCRIPTION”].

AT-51

los)
,_ﬂ

l[B7:4
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TROUBLE DIAGNOSES

Revolution sensor
SAT357H

8 SELF-DIAG RESULTS HI D
FAILURE DETECTED
VHCL SPEED SEN-A/T

=)

| ERASE || PRINT |

SAT255H

&)

CODES/FREEZE 1

VEHICLE SPD 1
MALFUNCTION

0720

[ENTER] *FREEZE DATA

SAT256H

@mt judgement flicker is langer than others.
NN

- —

SN

Revolution sensor

SAT328H

Self-diagnosis (Cont’d)
VEHICLE SPEED SENSOR-A/T (REVOLUTION SENSOR)

CIRCUIT CHECK
Parts description

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

Trouble judgement conditions

Diagnostic Trouble Code

Malfunction is detected
when ...

Check ltems
(Possible Cause)

VHCL SPEED
SEN-AT

PO720

1st judgement flicker

* A/T control unit does
not receive the proper
voltage sigha! from the
Sensor.

* Harness or connectors
(The sensor circuit is
open ar short.)

& Revolution sensor

Diagnostic trouble code confirmation procedure

of

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

Selector lever in D, vehicle speed higher than 30 km/h
(19 MPHY), throttle opening greater than 1/8 of the fuli
throttle position and driving for more than 5 seconds.

OR

Start engine.
Drive vehicle under the following conditions:

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

Select “MODE 3" with GST.

NG
TOOLS

OR

Start engine.
Drive vehicle under the following conditions:

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

3)

Perform self-diagnosis.

Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47.

AT-52



TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

é Revolution sensor

25 35
AT control unit

CHECK INPUT SIGNAL.

_ 1. Start engine.
2. Select "ECU INPUT SIGNALS”

ﬂ U CIUNTT HCONNECTDH\]‘

25

CONNECT

© &

[

SAT252HA

SAT405C in Data Monitor.
— 3. Read out the value of “VHCL/S
SE-A/T" while driving
# MONITOR % NO FAIL E :
VHCL/S SE-A/T okm/h Check the value lchanges
VHCL/S SE-MTR Bkm/h according to driving speed.
THRTL POS SEN 04V OR
FLUID TEMP SE 1.2V .
BATTERY VOLT 134V @ 1. Start engine.
ENGINE SPEED 1024rpm 2. Check voltage between AT con-
GVERDRIVE swW O m trol unit terminal @ and ground
P/N POSI SW 0 ) L
R POSITION SW__ OFF while driving. N
(Measure with AC position.)
RECORD Voltage:
SATO78H At 0 kmvh (0 MPH):
ov
A/T control unit terminal At 30 km/h (19 MPH):
1V or mare

{Voltage rises gradually in
response to vehicle speed.)

OK

A 4

CHECK REVOLUTION SENSOR. NG Repair or replace revolu-
Refer to “Electrical Components tion sensor,
Inspection”, AT-108.
OK
Y
NG

.| Check the following items:

* Harness for short or
open between A/T con-
trol unit and revolution
sensor (Main harness)

* Harness for short ar
open between revolution
sensor and ECM (Main
harness)

* Ground circuit for ECM
Refer to EC section
("TROUBLE DIAGNO-
SIS FOR POWER SUP-
PLY™.

Perform self-diagnosis again after driving
for a while.

NG

A4

OK

A 4

INSPECTION END

AT-53

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

2. If NG, recheck A/T con-

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

@

il

Ell:
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TROUBLE DIAGNOSES

SAT358H

1

B SELF-DIAG REsuLTs I [
FAILURE DETECTED
VHCL SPEED SEN-MTR

PRINT |

SATZ261H

[ ERASE ||

@nd judgement flicker is longer than others.
~ N \ /7 -
[

Vehicle speed
sensor - meter

VR

Light

---Shade

SAT329H

Self-diagnosis (Cont’d)
VEHICLE SPEED SENSOR-MTR CIRCUIT CHECK

Parts description

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

Trouble judgement conditions

Diagnostic Trouble Code

Malfunction is detected
when ...

Check Items
(Possible Causs)

®

VHCL SPEED
SEN-MTR

2nd judgement flicker

* A/T control unit does
not receive the proper
voltage sighal from the
Sensor.

* Harness or connectors
(The sensor circuit is
open or short.)

* Vehicle speed sensor

Diagnostic trouble code confirmation procedure

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

3)

Drive vehicle under the following conditions:

Selector lever in D and vehicle speed higher than 20
km/h (12 MPH).

OR

®

Start engine.
Drive vehicle under the following conditions:

Selector lever in D and vehicle speed higher than 20
km/h (12 MPH).

Perform self-diagnosis.

Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47.

AT-54



TROUBLE DIAGNOSES

Combination
meter

()

f Sensor

Vehicle speed

Self-diagnosis (Cont’d)

CHECK INPUT SIGNAL. NG & Check the following items:
1. Start engine. * Vehicle speed sensor
2. Select “ECU INPUT SIGNALS” and ground circuit for
in Data Monitor. vehicle speed sensor
3. Read out the value of “VHCL/S Refer to EL secticn
SE-MTR” while driving. ("METERS AND
Check the value changes GAUGES").
according to driving speed. * Harness for short or
OR open between A/T con-
@ 1. Start engine. trol unit and vehicle
2. Chack voltage between A/T con- spead sensor (Main har-
trol unit terminal @ and ground ness)
while driving at 2 to 3 kmv/h (1 to
2 MPH) for 1t m {3 ft) or more.
Voltage:
Varies from 0V to 5V
OK
A 4
NG

Perfarm self-diagnosis again after driving

for a while.

27
A/T contral unit
SAT263H
#MONITOR #NO FAIL [‘!‘J
VHCL/S SE-A/T Okm/h
VHCL/S SE«MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
[ RECORD |
SATO76H
A/T control unit terminal

OK

h 4

fol canecTan ||

s, |T DKI.II’\iIT2

7

SAT264HB

INSPECTION END

AT-55

1. Perform A/T control unit

input/ouiput signal
inspection.

2. if NG, recheck A/T con-

trel unit pin terminals for
damage or loose con-
nection with harmess
connector.

)

A

)

FE

&L

RIT

20
6]
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TROUBLE DIAGNOSES

Qe -

Intake manifold collector

SR N

SAT359H

B seLF-DiaG Resuts I [
FAILURE DETECTED

THROTTLE POSI SEN

[[ERASE || PRINT |

SAT265H

Self-diagnosis (Cont’d)
THROTTLE POSITION SENSOR CIRCUIT CHECK

Parts description

The throttle position sensor detects the throttle valve position and
sends a signal to the A/T control unit.
Trouble judgement conditions

Diagnostic Trouble Code

Malfunction is detected
when ...

Check ltems
(Possible Cause}

THROTTLE POSI SEN

P1705

¢ A/T control unit
receives an exces-
sively low or high volt-
age from the sensor.

# Harness or cannectors
(The sensor circuit is
open or short.)

= Throttle position sen-
sor

CODES/FREEZE 1

1705 THROTTLE POS 1

MALFUNCTION

[ENTER] *FREEZE DATA

SAT254H

@Srd judgement flicker is longer than others.

N AT

= | /D OFF | —

—
//l\\

Throttle position senscr

SAT330H

3rd judgement flicker

NO
JOOLS

Diagnostic trouble code confirmation procedure

1)
2)
3)

Start engine.

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

Selector lever in D, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/2 of the full
throttle position and driving for more than 3 seconds.

1)

OR
Start engine.
Drive vehicle under the following conditions:
Selector lever in D, 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 3 seconds.

3) Select “MODE 3" with GST.
OR
1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in D, vehicle speed higher than 10 km/h
(6 MPHj), throttle opening greater than 1/2 of the full
throttle position and driving for more than 3 seconds.

3) Periorm self-diagnosis.
Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47.

AT-56



TROUBLE DIAGNOSES

Throttle position sensor

A
¥

ECM

lli—

35 34 31
AST control unit
SAT348G
#MONITOR @« NO FAIL E]
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR 5km/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW QFF
[ RECORD B
SATO76H
A/T control unit terminal

% |[C_cioniT_Jo| connecror |

CONNECT 34 35

€
V]

o &

LW B

SAT267HD

Self-diagnosis (Cont’d)

Perfarm diagnostic test mode 1l (self- NG_ Check throttle position sen-
diagnostic results) for engine control. sor circuit for engine con-
Refer to EC section [“Malfunction Indicator trol. Refer to EC section
Lamp (MIL)", “ON-BCARD DIAGNOSTIC [“Throttle Position Sensor
SYSTEM DESCRIPTION™]. (DTC: 0403)", “TROUBLE
DIAGNOSIS FOR DTC
OK P0120"].
Y
CHECK INPUT SIGNAL. NG | check hamess for short or
1. Turn ignition switch to “ON" open between ECM and
pasition. A/T control unit regarding
(Do not start engine.) threttle position sensor cir-
2. Select “ECU INPUT SIGNALS” cuit. (Main hamess)
in 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"
position. (Do not start engine.)
2. Check voltage between A/T con-
trol unit terminals G§ and G5
while accelerator pedal is
depressed slowly.
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttle valve:
Approximately 4V
(Voltage rises gradually in
response to throttle position)
CK
Y
Perform self-diagnosis again after driving NG_ 1. Perform A/T control unit

for a while.

OK

¥

iINSPECTION END

AT-57

input/output signal
inspection.

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

@l

1A

FE

GL

T
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TROUBLE DIAGNOSES

Line pressure
solenoid valve

Shift solenaid valve B

\ Shift solencid valve A
QOverrun clutch solencid vatve

SAT322GA

B sELF-DIAG RESULTS W D
FAILURE DETECTED
SHIFT SOLENGCIDA-A

[ ERASE || PRINT |

SAT268H
b
GUE’;" CODES/FREEZE 1
0750 SHIFT SV A 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT269H

NV

| 0 OFF | T

LA RN

Self-diagnosis
start

4th judgement flicker is longer than others.

Shift solenoid
valve A
-nm--- Light
—--Shade
SAT331H

Self-diagnosis (Cont’d)
SHIFT SOLENOID VALVE A CIRCUIT CHECK

Parts description

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

Gear position 1 2 3 4
Shift solenoid ON OFF OFF ON
valve A
Shift solenoid ON ON OFF OFF
valve B
Trouble judgement conditions
Malfunction is detected Check ltems

Diagnostic Trouble Code

SHIFT SOLENOID/-A

when ... (Possible Cause)

* A/T control unit
detects the improper
voltage drop when it

* Harness or connectors
(The soclencid circuit is
open or short.}

PO750 tries m, operate the * Shift solenoid valve A
solencid valve.
(ﬁ&
{OOLQ

4th judger‘n(ent flicker

Diagnostic trouble code confirmation procedure

Start engine.
Select “SELF-DIAG RESULTS” mode with CONSULT.
Drive vehicle in D, — D, position.

1) Start engine.
2) Drive vehicle in D, — D, position.
3) Select “MODE 3" with GST.

OR

&

o) Start engine.

Drive vehicle in Dy — D, position.

Perform self-diagnosis.

Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT

CONSULT OR GST, AT-47.

AT-58



TROUBLE DIAGNOSES

Shift solenoid valve A

S11h

F— Terminal
cord
assembly

[

A/T gontral unit

SATE70G

. DISCONNECT
Sub-harness
connector

@

2

SATO53H

8]

. DISCONNECT

-harness connector

DISCONNECT

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1 Remove control valve
1. Turn ignition switch to “OFF” positicn. assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector in engine compartment. AT-124.
3. Check resistance between terminal @ 2. Check the following
and ground. items:
Resistance: 20 - 30(} » Shift solenoid valve A
(Refer to “Electrical
oK A
Components Inspection”,
AT-106.)

* Harness of terminal cord
assembly for short or
open

E] r
CHECK POWER SOURCE CIRCUIT. NG__ Repair or replace harness
1. Tumn ignition switch to “OFF” position. between A/T control unit
2. Disconnect A/T control unit harness and terminal cord assem-
cannector. bly. (Main harness)
3. Check resistance between terminal @
and A/T control unit terminal @ .
Resistance:
Approximately 0}
4. Reinstall any part removed.
OK
y
NG

Perform self-diagnosis after driving for a
while.

OK

Y

Liss!
&2 ‘ |
AT control unit terminal
C/UNIT [O CONNECTOFI]
6
R/Y
———— e .,—_J
SATSO7H

INSPECTION END

AT-59

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

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

T

S5
7]

21

RE Al
i
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TROUBLE DIAGNOSES

Shift solenoid valve B
Shift solenoid valve A

Line pressure

solencid valve

Overrun clutch solenoid valve
Torque converter clutch solenaid valve

SAT322GA

B seLF-DiaG Resucts B [

FAILURE DETECTED

SHIFT SOLENQIDNV-B

[ ERASE ||

PRINT |

SAT271H

@ CODES/FREEZE 1

0755 SHIFT S/V B
MALFUNCTION

[ENTER] *FREEZE DATA

1

SAT272H

5th judgement flicker is longer than others.

i N~y 4 -
™ | /D OFF] —
- —

A BN

Shift solenoid valve B

SAT332H

Self-diagnosis (Cont’d)
SHIFT SOLENOID VALVE B CIRCUIT CHECK

Parts description

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

Gear position 1 2 3 4
Shift solenoid ON OFF OFF ON
valve A

Shift solenoid

ON ON OFF OFF
valve B

Trouble judgement conditions

Malfunction is detected Check ltems

Di ic T
iagnostic Trouble Code when . {Possible Cause)

SHIFT SOLENOID/V'B | o A/T control unit

¢ Harness or connhectors

— detects the i
@ e1ects Ie IProPeT 1 The solencid circuit is
GoJ voltage drop when it open of short)
PO755 tries to operate the P ’

) » Shift solenoid valve B
solenoid valve.

/NG
\T00LS

5th judgement flicker

Diagnostic trouble code confirmation procedure

1) Start engine.
Select “SELF-DIAG RESULTS” mode with CONSULT.
3} Drive vehicle in D, — D, — D5 position.

R

®
R

&) 1) Startengine,
2) Drive vehicle in D, — D, — D; position.
3) Select “MODE 3” with GST.

OR

Start engine.

2) Drive vehicle in D, — D, — D, position.

3) Perform self-diagnosis.

Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47.

@
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TROUBLE DIAGNOSES

Shift solencid valve B

dL1A

™ Terminal
cord assembly

A/T contral unit

SATE73G

Sub-harness

cornector

SAT954H

i

TS.

Sub-harness connector

]

DISCONNECT

N
/

’
N
(Fa2)

LG/

-~ BISCONNECT
1]

18.
A/T controi unit terminal

—

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT, NG_ 1. Remove control valve
1. Turn ignition switch to “OFF” position. o assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE",
nector in engine compartment. AT-124.
3. Check resistance between terminal @ 2. Check the following
and ground. items:
Resistance: 20 - 300} * Shift solenoid valve B
(Refer to “Electrical
OK I
Components Inspection”,
AT-106.)

* Harness of terminal cord
assembly for short or
open

E A 4
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace hamess
1. Turn ignition switch to "OFF” position. "| between A/T control unit
2. Disconnect A/T control unit harness and terminal cord assem-
connector. bly. (Main hamess)
3. Check resistance between terminal (1)
and A/T control unit terminal P .
Resistance:
Approximately 00
4, Relnstall any part removed.
OK
¥
NG

Perform self-diagnosis after driving for a
while.

COK

¥

[ CUNIT [0 cCONNECTOR]
T

LGB

SATS08H

INSPECTION END

AT-61

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

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

Idn
&2

FE

643
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TROUBLE DIAGNOSES

Shift solenoid valve B

Shift sclenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

SAT322GA

W seLF-DIAG RESULTS I [
FAILURE DETECTED

OVERRUN CLUTCH SNV

[ ERASE |[ PRINT |

SAT274H

&

CODES/FREEZE 1

OVERRUN S/v 1
MALFUNCTION

1760

[ENTER] *FREEZE DATA

SAT275H

6th judgement flicker is longer than others.

NV

— | 0/D OFF | —
- - Overrun clutch

solencid valve

SAT333H

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

Parts description

The overrun clutch solenoid valve is activated by the A/T control
unit in respense to signals sent from the inhibktor switch, OD switch,
vehicle speed and throtile posifion sensors. The overrun clutch
operation will then be controlled.

Trouble judgement conditions

Diagnostic Trouble Code

Malfunction is detected
when ...

Check Items
(Possible Cause)

OVERRUN CLUTCH
S

P1760

NO
JOOLS

6th judgement flicker

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

* Harness or connecters
(The solenoid circuit s
open or short.)

* QOverrun clutch sole-
noid valve

Diagnostic trouble code confirmation procedure

® 2

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

3) Drive vehicle under the following conditions:
Selector lever in D, OD control switch in “OFF” positicn
and vehicte speed higher than 10 km/h (6 MPH).

OR

Start engine.

2) Drive vehicle under the following conditions:
Selector lever in D, CD control switch in “OFF" position
and vehicle speed higher than 10 km/h (6 MPH)}.

3) Select “MODE 3" with GST.

OR

Start engine.
2) Drive vehicle under the following conditions:

Selector lever in D, OD control switch in “OFF” position
and vehicle speed higher than 10 km/h (6 MPH).

3) Perform self-diagnosis.
Refer to SELF-DIAGNOSIS PROCEDURE WITHCUT
CONSULT OR GST, AT-47.

AT-62



TROUBLE DIAGNOSES

Qverrun clutch
solenoid valve

11N

[~ Terminal cord
assembly

A/T control unit
SAT676G

DISCONNECT

iD

L
TS.

Sub-harness
connector

=l

SATO55H

T5.
Sub-harness connector

b

- ™

l BRY TS
AST control unit terrminal

[ CAONIT o] CORNECTOR]
B

A€

DIGCONNECT

BR/Y

Self-diagnosis (Cont’d)

CHECK GROUND CIRCUIT. NG | 1. Remove control vaive
1. Turn ignition switch to “OFF” position. " assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector int engine compartment, AT-124.
3. Check resistance between terminal @ 2. Check the following
and ground. items:
Resistance: 20 - 30() * Overrun clutch solenoid
valve (Refer to “Electri-
OK
cal Components
inspection”, AT-108.)

* Harness of terminal cord
assembly for short or
open

B !
CHECK POWER SOURCE CIRCUIT. NGL Repair or replace hamess
1. Turn ignition switch to “OFF"” position. between A/T control unit
2. Disconnect A/T centrol unit harness and terminal cord assem-
connector. bly. (Main harness}

3. Check resistance between terminal (3
and A/T control unit terminal @ .
Resistance:

Approximately 01}
4. Reinstall any part removed.

OK

r

Perform self-diagnosis after driving for a
while.

NG

OK

r

INSPECTION END

SATS0SH

AT-63

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

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

LG

E

e

oL

BT

EL

645
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TROUBLE DIAGNOSES

Shift solenoid valve B

Shift salenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

SAT322GA

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

CIRCUIT CHECK
Parts description

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

too low.

Trouble judgement conditions

B SELF-DIAG REsuLTs B ]
FAILURE DETECTED

T/C CLUTCH SOV

——

[ ERASE |[ PRINT |

SAT277H

& CODES/FREEZE 1

0740 T/C CLUTCH S/v 1

Diagnostic Trouble Code

Malfunction is detected
when ...

Check ltems
(Possible Cause)

T/C CLUTCH S0LWV

P0740

7th judgement flicker

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

® Harness or connectors
{The solenoid circuit is
open or short.)

& T/C clutch solenoid
valve

Diagnostic trouble code confirmation procedure

B 3

Start engine.

MALFUNCTION Select “SELF-DIAG RESULTS” mode with CONSULT.
3} Drive vehicle in D, — D, —» D; — D, - D, lock-up
position.
OR
&) 1) Start engine.
2) Select “MODE 3" with GST.
[ENTER] *FREEZE DATA 3) Drive vehicle in D, —- D, — D3y —» D, — D, lock-up
pasition.
SAT278H OR
. .. s 1) Start engine.
7th Judgement flicker is Ionger than others. 2) Pe]’form Self-dlagnOSIS.

N

[}

— - Torque converter
SN

clutch solenoid valve

- Light

—-- Ghade

SATA34H

Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47.
3) Drive vehicle in D, — D, > D; — D, — D, fock-up

position.

AT-64



TROUBLE DIAGNOSES

Torque converter
clutch solenoid valve

Self-diagnosis (Cont’d)

T IR CHECK GROUND CIRCUIT. NG_ 1. Remove oil pan. Refer
1. Turn ignition switch to “OFF” position. to “ON-VEHICLE
2. Disconnect terminal cord assembly con- SERVICE”, AT-124.
a nector in engine compartment. 2. Check the following
~~—Terminal 3. Check resistance between terminal & items:
I cord assembly and ground. » Torgque converter cluich
3 Resistance: 10 - 16Q) solenoid valve (Refer to
“Electrical Components
A/T control unit OK Inspection”, AT-106.)
SATE75G * Harness of terminal cord
. assembly for short or
Zer, GTD
connector T3.
DISCONNECT E v
CHECK POWER SOURCE CIRCUIT. NG‘ Repair or replace harness
1. Turn ignition switch to "OFF” pesition. betwsen A/T confrol unit
2. Disconnect A/T centrol unit harness and terminal cord assem-
connector. bly. (Main harness)
3. Check resistance between terminal &
and A/T control unit terminal & .
= SATE80GC Resistance:

Approximately Q)
4. Reinstall any part removed.

OK
y

. DISGONNECT

£58 COI'!I'IBCTOI’

Perform self-diagnosis after driving for a
while.

NG

5 DISCONNECT
@ e, A€

OK

Y

A/T control unit terminal

INSPECTION END

[TC/ONIT O] CONNECTOR]
5
GB
e e IS
SATHOH|

AT-65

Y

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

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

ER

LG

E®

EL

L
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TROUBLE DIAGNOSES

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch sclencid valve

Torque converter clutch solencid valve

AT fluid
temperature
sensor

Line pressure solencid valve

SAT283HA

B sELF-DIAG Resutts I [

FAILURE DETECTED

BATT/FLUID TEMP SEN

{ ERASE |[I PRINT |

SAT280H
G@ CODES/FREEZE 1
0710 FLUID TEMP 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT281H

(o Bth Judgement flicker is longer than others.

NN
- - A/T fivid temperature
R sensor and A/T

Self-diagnosis contral unit

start

power source

SAT335HA

Self-diagnosis (Cont’d)
A/T FLUID TEMPERATURE SENSOR CIRCUIT AND A/T
CONTROL UNIT POWER SOURCE CIRCUIT CHECKS

Parts description

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

Trouble judgement conditions

Diagnostic Trouble Gode Malfunction is detected Chgck ltems
when ... (Possible Cause)
BATT/FLUID TEMP * Harness or connectors

Bth judgement flicker

PO710

* A/T contral unit Lo
— ) {The sensor circuit is
e receives an exces-

GEr open or short.)

sively low or high voit- ,
y g « AT fluid temperature
age from the sensor.
sensor

Diagnostic trouble code confirmation procedure

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), throttie opening greater than 1/8 of the full
open position, engine speed higher than 450 rpm and
driving for more than 10 minutes.

OR
@ 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
open position, engine speed higher than 450 rpm and
driving for more than 10 minutes.

3) Select “MODE 3" with GST.

OR
@ 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
open position, engine speed higher than 450 rpm and
driving for more than 10 minutes.

3) Perform self-diagnosis.
Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47.

AT-66



TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

Ignition . NG ing i
swileh A/T fluid CHECK A/T CONTROL UNIT POWER Check the following items:
lemperature sensor | | SOURCE. "| = Harness for short or
Fuse ZE;Z‘:E: cord 1. Turn ignition switch to “ON” position. open between ignition
Y (Do not start engine.) switch and A/T control @l
2. Check voltage between A/T control unit unit {Main harmess)
2 o 33 a5 terminais @ , @ and ground. * [gnition switch and fuse i
L A/T control unit Battery voltage should exist. Refer to EL section L
OK (“POWER SUPPLY
ROUTING"). -
SAT412CA E
B
A/T control unit terminaf r L@
“ TS ﬁcm\mscmn ” CHECK A/T FLUID TEMPERATURE NG_ 1. Remove oil pan. ¥
SENSOR WITH TERMINAL CORD | 2. Check the following
it ASSEMBLY. iterns: 56
Ry iy E 1. Turn ignition switch to “OFF" position. * A/T fluid temperature 7
ot 2. Disconnect terminal cord assembly con- sensor (Refer to “Electri-
nector in engine compartment. cal Components EE
S _& 3. Check resistance between terminals @ Inspection”, AT-106.)
and @ when A/T is cold. * Harness of terminal cord
Resistance: assembly for short or el
= SATE82GC Cold [20°C (68°F}] open
Approximately 2.5 k{1
E-] i DISCONNECT 4, Reinstall any part removed. T
24 € £
Sub-harness .
connector ®
B
RA
SAT956H
B
S
BS
A
EL
IBX

AT-67 649
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

®

4 MONITOR 2« NO FAIL m
VHCL/S SE«A/T Okm/h
VHCL/S SE-MTR Skrn/h
THRTL POS SEN 0.4v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITICN SW OFF
I RECORD i
SATO76H

A/T control unit terminal

[{ C/UNIT 10| CONNECTOR ]l
33

SAT284HB

3.

CHECK INPUT SIGNAL OF A/T FLUID
TEMPERATURE SENSOR.

1.
2.

Start engine.
Select “ECU INPUT SIGNALS”
in Data Monitor.
Read out the value of “FLUID
TEMP SE”.
Voltage:
Cold [20°C (68°F)] —
Hot [80°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
hd

.| Check the following itemns:

* Harness for short or
open between A/T con-
frol unit and terminaf
cord assembly {Main
harness})

while.

Perform self-diagnosis after driving for a

NG

OK

r

INSPECTION END

AT-68

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 loose con-
nection with harness
connector.




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

Parts description

The engine speed signal is sent from the ECM to the A/T control
unit.
Trouble judgement conditions

Malfunction is detected Check ltems 0o
when ... (Possible Cause)

i

ENGINE SPEED SIG

Diagnostic Trouble Code

& * A/T control unit does » Harness or connectors
W seLF-omG Results B () not receive the proper | (The sensor circuitis |3
FAILURE DETECTED PO725 voltage signal from open or short.}
- ECM.
ENGINE SPEED SIG o 26
TOOLS, =
9th judgement flicker
- ] " FE
Diagnostic trouble code confirmation procedure
ERASE PRINT a 1) Start engine. ~
| il S]AmsH 2) Select “SELF-DIAG RESULTS” mode with CONSULT. &L
3) Drive vehicle under the foilowing conditions:
=) Selector lever in D, vehicle speed higher than 10 km/h y
= CODES/FREEZE 1 (6 MPH), throttle opening greater than 1/8 of the full Il
0725 ENGINE SPD 1 throttle position and driving for more than 10 seconds.

MALFUNCTION OR
&) 1) Startengine.
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 seconds.

[ENTER] *FREEZE DATA 3) Select “MODE 3” with GST. B
OR e
SAT288H @y 1) Start engine.
e~ — - 2) Drive vehicle under the following conditions: e
@9"‘ Judgement flicker is fonger than others. Selector lever in D, vehicle speed higher than 10 km/h =
NV (6 MPH}), throttle opening greater than 1/8 of the full
-m — Engine speed signal throttle position and driving for more than 10 seconds.  &f
T~ 3) Perform self-diagnosis.
Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT
CONSULT OR GST, AT-47. qs
BT
SAT336H
A
EL
o3
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TROUBLE DIAGNOSES

ECM

24
A/T control unit

SATER6G
*MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okmy/h
VHCL/S SE<MTR Bkmy/h
THRTL POS SEN 0.4V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED  1024mom
OVERDRIVE §W O N
P/N POSI SW oN
R POSITION SW___ OFF
| RECCRD B
SATO76H
A/T controld unit terminal
[ CAUNIT__[o] CONNECTOR ||
24
A
CONNELCT
- SATEE8GA

Self-diagnosis (Cont’d)

Perform diagnostic test mode Il {self- NG_ Check ignition signal circuit
diagnostic results) for engine control. "| for engine control. Refer to
Check ignition signal circuit condition. EC section [“Ignition signal
oK (DTC: 0201)", “TROUBLE
DIAGNQSIS FOR DTC
P1320".
A
CHECK INPUT SIGNAL. NG | check the foliowing items:
1. Start engine. * Harness for short or
2. Select “ECU INPUT SIGNALS” open between A/T con-
in Data Monitor, trol unit and ignition coil.
3. Read out the vaiue of "ENGINE * Resistor
SPEED”. * [gnition coil
Check engine speed changes Refer to EC section
according 1o throttle position. [“Ignition signaf (DTC:
OR 0201)", “TROUBLE
.ﬁ?‘ 1. Start engine. DIAGNOSIS FOR DTC
&=/ 2. Check voltage between AT con- P13207].
trol unit terminal & and ground.
Voltage: 0.9 - 4.5V
OK
A
NG

Periorm self-diagnosis again after driving
for a white.

oK

Y

INSPECTION END

AT-70

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)

Shift solenoid valve B LINE PRESSURE SOLENOID VALVE CIRCUIT CHECK
Shift solenoid valve A .
\ é)v\j::uennzllutz:v:olenoid valve - Parts description
Torque converter clutch solenoid valve The line pressure solenoid valve regulates the oil pump discharge
T pressure to suit the driving condition in response to a signal sent
A o orature from the A/T control unit.
sensor Trouble judgement conditions
Diagnostic Trouble Code Malfunc‘:::]r;rlls"tldetected {F'g;s?;::a Itcezzjs;e)
SAT283HA B
. SELF-DIAG RESULTS . D LINE PRESSURE S/V * A/T control unit * MHarness or connectors
= detects the improper {The solenoid circuit is LG
FAILURE DETECTED agf voltage drop when it open or short.)
LINE PRESSURE S/V P0745 fries lo operate the ¢ Line pressure solenoid ~
solenoid valve, valve EG
NO
TO0LS,
10th judgement flicker EE
_—'_“—'_"“_'”""”"“'“‘"ER AGE BRINT Diagnostic trouble code confirmation procedure
SAT268H @ 1} Start engine. Gt
2) Select “SELF-DIAG RESULTS” mode with CONSULT,
& 3} With brake pedal depressed, shift the lever from P —» N
e CODES/FREEZE 1 SDoNoSP T
0745 LINE PRS SV 1 OR
MALFUNCTION @ 1) Start engine.
' 2) With brake pedal depressed, shift the lever from P - N
->D—->N->SP
3) Select “"MODE 3” with GST. B
OR
@ 1) Start engine.
[ENTER] *FREEZE DATA 2) With brake pedal depressed, shift the lever from P - N a4
s >D—->N-oP b
! 3) Perform self-diagnosis.
s Refer to SELF-DIAGNOSIS PROCEDURE WITHOUT BR
@Wth judgement flicker is longer than others, CONSULT OR GST, AT-47. 2
NI
— — Line pressure solenoid valve ST
-7 FARIRN T
- R WIS -~ Light BS
---—Shade ?
SAT337H




TROUBLE DIAGNOSES

Line pressure

Self-diagnosis (Cont’d)

solenoid valve

| Terminal
cord
assembly L
Dropping
resistor

[

1 2
AT control unit

SAT689G

Sub-harness
connector

&
"

U

-

8ATO57H

ElE

DISCONNECT

ks
T8,

G b

am (Fa2)

Sub-harness connector

DISCONNECT

il
TS.

A/T control unit terminaf
[ CAUNIT [0/ CONNECTOR]
21

w/e G/R

SATIHIH

654

CHECK GROUND CIRCUIT. NG [ 1. Remove control vaive
1. Turn ignition switch to “OFF” position. assembly. Refer to “ON-
2. Disconnect terminal cord assembly con- VEHICLE SERVICE”,
nector in engine compartment. AT-124.
3. Check resistance between terminal @ 2. Check the following
and ground. items:
Resistance: 2.5 - 5() s Line pressure sole-
oK noid valve (Refer to
"Electrica! Compo-
nents Inspection”,
AT-105.)

* Harness of terminal
cord assembly for
shott of open

B J
CHECK POWER SOURCE CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF” position. s Dropping resistor {Refer
2. Disconnect A/T control unit harness to “Electrical Compo-
connector. nents inspection”,
3. Check resistance between terminal @ AT-108.)
and A/T control unit terminal @ . * Harness for short or
Resistance: 11.2 - 12.80) open between A/T con-
OK trol unit @ and terminal
cord assembly {Main
harness)
¥
NG

CHECK POWER SOURCE CIRCUIT.
1. Turn ignition switch to “OFF” posttion.
2. Check resistance between terminal @
and A/T control unit terminal @ .
Resistance:
Approximately 00}
3. Reinstall any part removed.

CK

4

.| Repair or replace hamess

between A/T control unit
@ and terminal cord
assembly.

Perform self-diagnosis after driving for a
while.

NG

hd

OK

A

INSPECTION END

AT-72

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

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




TROUBLE DIAGNOSES

T Inhibitor switch
SATZ291H

N7
LS
o
e :
/ o < 4
Tnrottle position sensor =—_ LA

Throttle position switch R

g I\
Al S
N

)\ Intake manifold collecter

PR s

B seELF-DIAG ResuLTs B [
FAILURE DETECTED TIME

INHIBITOR SWITCH 0

[P0705)

[ ERASE |[ PRINT |

SAT294H|

Y
sg, T
2

CODES/FREEZE" 1

0705 INHIBITOR SW 1
MALFUNCTION

[ENTER] *FREEZE DATA

SAT295H

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

Parts description

Inhibitor switch
Detects the selector lever position and sends a signal to the A/T
control unit.
Overdrive switch
Detects the overdrive switch position (ON or OFF) and sends a
signal to the A/T control unit.
Throtile 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 posi-
tion. The closed throttle position switch sends a signal to the A/T
control unit when the throttie valve is fully closed.
Overall function check
1) Start engine.
2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
3) Drive vehicle under the following conditions:
Setector lever in D, OD control switch in “OFF” position,
vehicle speed higher than 10 km/h (6 MPH}), throtile
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, OD control switch in “OFF” position,
vehicle speed higher than 10 km/h (6 MPH), throttie
opening greater than 1/2 of the full throttle position and
driving for more than 5 seconds.
3) Select “MODE 3" with GST.

OR
1) Start engine.

2} Drive vehicle under the following conditions:
Selector lever in D, OD control switch in “OFF” position,
vehicle speed higher than 10 km/h {6 MPH), throitle
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
DESCRIPTION"].

AT-73

A

i
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

Infiikizgr
switch

THROTTLE
POSITION
SWITCH

CHECK [NHIBITOR SWITCH CIRCUIT.
1. Turn ignition switch to “ON"
position.
{Do not start engine.)
2. Select “ECU INPUT SIGNALS”

NG

.| Check the foliowing items:

o |nhibitor switch (Refer to
“Electrical Components
Inspection”, AT-107.)

* Harness for short or

[ T 7[ in Data Monitor. apen between ignition
S —J 3. Read out “R, N, D, 1 and 2 switch and inhibitor
? position switches” moving selec- switch (Main harness)
T 1 tor lever to each position. * Harness for short or
= SATa15H Check the signal of the selector open between inhibitor
lever position is indicated prop- switch and A/T control
#%MONITOR %NO FAIL [y erly. unit {Main harness)
VHCL/S SE-A/T Okmj/h OR
VHCL/S SE'?SAEE oi\ijfm/h @ 1. Turn ignition switch 1o “ON"
lt’SITDL ;I?I\/?P SE 12y position. (Do not start engine.)
BATTERY VOLT 13.8v 2. Check voltage between A/T con-
ENGINE SPEED 1024rpm trol unit terminals 48, 43, @, 4@,
g}ﬁ';gg;vgﬁw g n @ and ground while moving
R PCSITION SW _ OFF selector lever through each
osition.
I RECORD P
Voltage:
SATO78H B: Battery voltage
0: 0V
Terminal No.
Lever position
@ | @ ® @] ®
P, N Blo|lo|o]oeo
R 0 B 0 0 0
G 0 0 B o] 0
2 0 0 0 B 0
1 c|lo]o]|o|B
A/T control unit terminal
e OK
' C/UNIT [0 CONNECTOR
CONNECT 16 1¥ 18 19 20 @
e HHEHHE
El 18 Bl K4 B
o &
SAT710GF
AT-74




TROUBLE DIAGNOSES

OVER DRIVE
LON WOFF

$

/_
E #MONITOR +«NO FAIL E|
VHCL/S SEA/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN c.av
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
| RECORD ]
SATO76H
B]

ll OFF

A/T contral unit terminal

CINNELT

\[_cow_[e[cannecron ]

HS.

T

i+

39

e

SAT340HB

Self-diagnosis (Cont’'d)
®

CHECK OVERDRIVE SWITCH CIRCUIT.
1. Turn ignition switch to “ON”
position.
{Do not start engine.)
2. Select "ECU INPUT SIGNALS”
in Data Monitor.
3. Read out "OVERDRIVE
SWITCH".
Check the signal of the over-
drive switch is indicated prop-
erly.
(Overdrive switch “ON" dis-~
played on CONSULT means
overdrive “OFF”.)

NG

OR
‘fﬁl’. 1. Turn ignition switch to “"ON”
& position.

{Do not start engine.}

2. Check voltage between A/T con-
trol unit terminal @ and ground
when overdrive switch is “ON”

and “OFF".
Switch position Voltage
ON Battery voltage
OFF 1V or less
l oK

.| Gheck the following items:

s QOverdrive switch {Refer
to “Electrical Compo-
nents Inspection”,
AT-107.)

* Harness for shert or
open between A/T con-
trol unit and overdrive
switch (Main harness)

* Harness of ground circuit
for overdrive switch
(Main harness) for short
or open

@

A

GL

T
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

SATO984H

Periorm self-diagnosis again after driving
for a while.

OK

A4

INSPECTION END

AT-76

¥

CHECK THROTTLE POSITION SWITCH |NG | Check the following items:
CIRCUIT. ® Throttle position switch
1. Turn ignitien switch to “ON" Refer to “Electrical Com-
position, ponents Inspection”,
(Do not start engine.) AT-108,
2. Select “ECU INPUT SIGNALS” * Marness for short or
in Data Monitor. open between ignition
3. Read out “CLOSED THL/SW" switch and throtile posi-
7t MONITOR % NG FAIL m and “W/Q THRL/P-SW" tion switch (Main hzrf
D POSITION SW OFF ‘ ,
2 POSITION SW OFF depressing and releasing accel- ness)
1 POSITION SW OFF arator pedal. * Harness for short or
ﬁggg' 83%{5_5_ SEE Check the signal of throttle posi- open between throttle
KICKDOWN SW OFF tion switch is indicaled properly. position switch and A/T
POWERSHIFT SW OFF control unit {Main har-
CLOSED THL/SW ON , Data Menitor ness
WO THRL/P-SW  OFF Accslerator )
PZ@?' CLOSED | W/O THRL/
conditian 3
’ RECORD THLSW P-SW
Released ON OFF
SATI63H
Fulty OFF ON
depressed
OR
“,' .'E"l‘ 1. Turrl'llignition switch to “ON”
o &Y position.
{Do not start engine.)
2. Check voltage between A/T con-
trol unit terminals G, @) and
ground while depressing and
releasing accelerator pedal
siowly. {after warming up
=) AT control unit terminal engine)
Y || ot (o] connecToR]l Accelerator Voltage
14 21
conuect pedai Terminal No. | Terminal No.
condition @ @)
GY/L W/R
Released Battery 1V or less
voftage
d Fully d 1V or less Balilery
O [ epresse voltage
OK
v
= NG

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

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




TROUBLE DIAGNOSES

B seLF-0iaG aesutts B T

FAILURE DETECTED TIME

A/T 1ST SIGNAL 0

[PO731]

[ ERASE || PRINT |

SAT286H
CODES/FREEZE 1

0731 AT 18T SIGNAL 1
MALFUNCTION

[ENTER] . *FREEZE DAJA

SATZ297H

"T/o@ Example: Code No. 1103
R

(o))

ON

Ol;F
— 5
| f
-B_-fe‘;,,fg LA

0.3

-

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

Description

¢ This is a “failure” item indicaied by the MIL.

¢ This is indicated when the vehicle is being driven at any gear
position other than 1st while the A/T control unit is instructing
the A/T to shift the gear in the 1st position.

*  The detected item, “A/T 1ST SIGNAL", is not determined as a
fault unless the A/T control unit self-diagnosis system is in the
“No Failure” condition. When “"A/T 15T SIGNAL” is displayed,
it indicates that the gears are not properly shifted. The prob-
lem is not caused by electrical failure of the A/T {circuits open
or shorted) but by mechanical failure (control valve sticking,
improper solenoid valve operation, etc.).

Overall function check

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 open-
ing halfway. Check that vehicle runs through gear shift
of D, = D, — D, — D, in accordance with shift sched-
ule. Refer to shift schedule, AT-36.

OR
¢&) 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in D and throttle open-
ing balfway. Check that vehicle runs through gear shift
of D; — D, — D5 — Dy, in accordance with shift sched-
ule. Refer to shift schedule, AT-36.

3} Select “MODE 3" with GST.

OR

11 times 3 times
Unit: second
SAT298HA
Acceierator Accelerator
pedal pedal
“ 7
? e
; 7
. 7
Halfway Halfway
SAT4C1H

090 | oO»am

Accelerator Accelerator
pedal pedal

SAT402H

1) Start engine and warm up ATF.

2} Start vehicle with selector lever in D and throttie open-
ing halfway. Check that vehicle runs through gear shift
of D, — D, — D5 — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-36.

3) Perform self-diagnosis for ECM.

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

AT-77

EM

LG

BT

G
o0

@R
=

=
£

659
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TROUBLE DIAGNOSES

Self-diagnosis (Cont’d)

)

Shift solenocid valve B
Shift solenoid valve A
Overrun clutch solenoid valve

Line pressure
solenoid valve

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve assembly. Refer
to “ON-VEHICLE SERVICE", AT-124.
2. Check shift solencid valve operaticn.
* Shift sclencid valve A
* Shift solenoid valve B
Refer to “Electrical Components
Inspection”, AT-108.

NG

Repair or replace shift sole-

- -

| noid valve assembly.

CHECK CONTROL VALVE.

1. Disassembie control valve assembly.
Refer to "REPAIR FOR COMPONENT
PARTS — Control Valve Assembly —7,
AT-153.

2. Check to ensure that:

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

o * Valve, sleeve and plug are free from
y'r_s_ burrs, dents and scratches.
SAT958H *» Control valve springs are free from

damage, deformation and fatigue.

SAT367H

* Hydraulic line is free from obstacles.

NG

Repair control valve assem-

4

lOK

Check again.

lOK

INSPECTION END

AT-78

bly.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

IMPROPER SHIFTING TO 2ND GEAR POSITION
W seLF-DiaG ResuLts B [ .

Description

e This is a “failure” item indicated by the MIL.

A/T 2ND SIGNAL 0 * This is indicated when the vehicle is being driven at any gear
[P0732) position other than 2nd while the A/T control unit is instructing
the A/T to shift the gear in the 2nd position.

*  The detected item, “A/T 2ND SIGNAL", is not determined as
a fault unless the A/T control unit self-diagnosis is in the “No
Failure” condition. When “A/T 2ND SIGNAL” is displayed, it

|_ERASE [L_PRINT | indicates that the gears are not properly shifted. The problem

SAT299H is not caused by electrical failure of the A/T (circuits open or

FAILURE DETECTED TIME

shorted) but by mechanical failure {control valve sticking,
CODES/FREEZE 1 improper solenoid valve operation, etc.). L
0732 AIT 2ND SIGNAL 1 Overall function check

MALFUNCTION @ 1} Start engine and warm up ATF,
2) Select “SELF-DIAG RESULTS” mode for ECM with B
CONSULT.
3) Start vehicle with selector lever in D and throttle open-
ing halfway. Check that vehicle runs through gear shift [FE
of D, -» D, —» D3 — D,, in accordance with shift sched-
[ENTER] *FREEZE DATA ule. Refer to shift schedule, AT-36.
OR oL
Start engine and warm up ATF.

%
i)

SAT300H

[
—
e

; 2} Start vehicle with selector lever in D and throttle open-
porg) CXEPIS: Gode No. 1104 ing halfway. Check that vehicle runs through gear shift  #T
of D, - D, - D; — D, in accordance with shift sched-
ule. Refer to shift schedule, AT-36.

3) Select “MODE 3" with GST.
/,) OR
! N?s i

_ 100 1) Start engine and warm up ATF.
LUG 21 S 2) Start vehicle with selector lever in D and throttle open- r#
ing halfway. Check that vehicle runs through gear shift

11 times 4 times \ . C
Unit: second of D, =D, = D.S — D, in accordance with shift sched- g
ule. Refer to shift schedule, AT-36. [,

SAT301HA 3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction [ndicator Lamp

(MIL)",  “ON-BOARD  DIAGNOSTIC  SYSTEM ER

Q' 9O DESCRIPTION].

Accelerator Accelerator X &5"]
pedal pedal
2 R
7 BS
7 BT
Halfway
SAT401H
@90 O»am
Accelerator Accelerator Eﬂ-‘
pedal pedal
%
™ 7 “\ T
Z
- 7
Halfway Halway
SAT402H

AT-79 661
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TROUBLE DIAGNOSES

Shift sclenoid valve B
Shift solenoid valve A
Overrun clutch solenoid valve

Line pressure
solenoid valve

Jorque converter clutch solencid valve

SAT367H

Self-diagnosis (Cont’d)

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve assembly. Refer
o “ON-VEHICLE SERVICE”, AT-124.
2. Check shift solenocid valve operaticn.
* Shift solenoid valve B
Refer to “Electrical Components
Inspection”, AT-106.

NG

- -

Repair or replace shift sole-

"| noid valve assembly.

CHECK CONTROL VALVE.

1. Disassemble control vaive assembly.
Refer to “REPAIR FOR COMPONENT
PARTS — Control Valve Assembly ~-",
AT-153.

2. Check to ensure that:

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

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

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

¢ Hydraulic line is free from obstacles.

NG

lOK

Check again.

OK

A J

INSPECTION END

AT-80

Repair control valve assem-
bly.




TROUBLE DIAGNOSES
Self-diagnosis (Cont’d)

IMPROPER SHIFTING TO 3RD GEAR POSITION

Description

¢ This is a “failure” item indicated by the MIL.

AT 3RD SIGNAL o * This is indicated when the vehicle is being driven at any gear
position other than 3rd while the A/T control unit is instructing G
the A/T to shift the gear in the 3rd position.

* The detected item, “A/T 3RD SIGNAL”, is not determined as
a fault unless the A/T contro! unit self-diagnosis system is in

| the “No Failure” condition. When “A/T 3RD SIGNAL" is

displayed, it indicates that the gears are not properly shifted.

SAT302H The problem is not caused by electrical failure of the AT (cir-

W seLF-DiaG ResuLts Il [
FAILURE DETECTED  TIME

[PO733)]

A

[ ERASE |[ PRINT

6]

= cuits open or shorted) but by mechanical failure (control valve

@ CODES/FREEZE 1 sticking, improper solenoid vaive operation, malfunctioning LG

0733 AT 3RD SIGNAL 1 servo piston or brake band, etc.). =
MALEUNCTION Overall function check

@ 1) Start engine and warm up ATF. EC
2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
3) Start vehicle with selector lever in D and throttle open- FE
ing halfway. Check that vehicle runs through gear shift
[ENTER] *FREEZE DATA of D; — D, — D3 — Dy, in accordance with shift sched-

ule. Refer to shift schedule, AT-36. GL
SAT303H OR

Start vehicle with selector lever in D and throtile open- [T
3 ing halfway. Check that vehicle runs through gear shift
|

l=]

Examp,e__ Code N 110 W] ;; Start engine and warm up ATF.
0.6
|

of D; — D, —» D53 — D, in accordance with shift sched-

-+
ON ule. Refer to shift schedule, AT-36.
OF{ , Select “MODE 3” with GST.

| i

I 1

£

e ia CR
08 2 ey 1) Start engine and warm up ATF. A
11 times 5 times 2) Start vehicle with selector lever in D and throttle open-
Unit: second ing halfway. Check that vehicle runs through gear shift _
of Dy — D, — Dy — D, in accordance with shift sched- R
SAT304HA ule. Refer to shift schedule, AT-36.

|

3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp Bl

(0, ] X0 0.5 0.} (MIL)”, “ON-BOARD  DIAGNOSTIC  SYSTEM

DESCRIPTION™].

Accelerator Accelerator \C@)th
padal pedal
Y,
3 N
e
/ RS
_ 7 BT
Halfway Halfway
SATAO1H
Q9@ | O»@m
Accelerator Accelerator El"
pedal pedal

R
®,
W
=

Halfway Halfway
SAT402H

AT-81 663
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TROUBLE DIAGNOSES

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

Line pressure
solenoid valve

Torque converter clutch solenoid valve

Self-diagnosis (Cont’d)

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve assembly. Refer
to “ON-VEHICLE SERVICE", AT-124,
2. Check shift solenoid valve operation.
* Shift solenoid valve A
Refer to “Electricai Components
Inspection”, AT-106.

NG

g lOK

Repair or replace shift sole-

" | noid valve assembly.

SAT367H

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer o “REPAIR FOR COMPONENT
PARTS — Control Vaive Assembly —",
AT-153.

2. Check to ensure that:

* Valve, sieeve and plug slide along
valve bore under their own weight.

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

* Control valve springs are free from
damage, deformaltion and faligue.

¢ Hydraulic line is free from obstacles.

NG

Y

LOK

Chack again.

OK

Y

INSPECTION END

AT-82

Repair contro! valve assem-
bly.




TROUBLE DIAGNOSES

B SELF-DIAG ResULTs I []

FAILURE DETECTED TIME

A/T 4TH OR TCC 0
[PO734)

[ ERASE |[ PRINT

SAT305H

CODES/FREEZE 1

0734 AT 4TH OR TCC 1
MALFUNCTION

[ENTER] *FREEZE DATA

SAT306H

NO Y Example: Code No. 1108

JOOLS

08 0.3
on T T
e [ LU T L
Lo.s ,EET( 21
11 times E times
Unit: second
SAT307HA
Accelerator Accelerai?
pedal pedal
7 7

Halfway Halfway
SAT401H
Accelerator Accelerator
pedal pedal

Halfway

SAT402H

Self-diagnosis (Cont’d)

IMPROPER SHIFTING TO 4TH GEAR POSITION OR
IMPROPER TORQUE CONVERTER CLUTCH
OPERATION

Description

¢ This is a “failure” item indicated by the MIL.

* This is indicated when the vehicle is being driven at any gear
position other than 4th while the A/T control unit is instructing
the A/T to shift the gear in the 4th position. Also, this is indi-
cated when the vehicle is being driven without the torgue con-
verter clutch locked up while the A/T control unit is instructing
the A/T to lock up the torgue converter clutch.

e The detected item, “A/T 4TH OR TCC”, is not determined as
a fault unless the A/T control unit self-diagnosis system is in
the “No Failure” condition. When “A/T 4TH OR TCC” is
displayed, it indicates that the gears are not properly shifted.
The problem is not caused by electrical failure of the A/T (cir-
cuits open or shorted) but by mechanical failure (control valve
sticking, improper solenoid valve operation, malfunctioning oil
pump or torque converter clutch, etc.).

Overali function check

. 1) Start engine and warm up ATF.
@ 2) Select "SELF-DIAG RESULTS” mode for ECM with
CONSULT.

3) Start vehicle with selecter lever in D and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D, — D, - D; —» D, — Dy, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-36.

OR

Start engine and warm up ATF.
2) Start vehicle with selector lever in D and throttle open-

ing halfway. Check that vehicle runs through gear shift

of D, —» D, —» Dy —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-36.
3) Select "MODE 3" with GST.
OR

Start engine and warm up ATF.

2) Start vehicle with selector fever in D and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D, - D, —» D3 —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-36.

3) Perform self-diagnosis for ECM.

Refer to EC section [*Malfunction Indicator Lamp

(MIL)’, “ON-BOARD DIAGNOSTIC  SYSTEM

DESCRIPTION™].

AT-83

Bl

=
@

0y
&

CL

AT

665



TROUBLE DIAGNOSES

O» 0

Acceleralor
pedal

‘\\

g

Halfway SAT988H

&hiﬁ solencid valve B
Shift solenoid valve A
Overrun clutch solenoid valve
Torque converter clutch selenoid valve

temperature
sensor

1y

5 [a3f3m

1'% OISCONNECT
| Eé}

AAT571

Self-diagnosis (Cont’d)

SAT367H

During “Cruise test — Part 1” (AT-32), | Y85 | Go to ® (AT-86) and
does A/T Shlﬂ from D3 1o D4 at the v Check for proper |ock-up_
specified speed?
No
v
Perform pressure test. NG .| Goto @ (AT-85).
Refer to AT-112. .
OK
Y
CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remaove contrel valve assembly. | assembly.
Refer to AT-124,
2. Check solenoid valve assembly opera-
tion.
Refer to AT-106.
OK
E y
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. -
Refer to AT-153.
2. Check to ensure that:
* Valve, sleeve and plug slide along valve
bore under their own weight.
* Valve, sleeve and plug are free ifrom
burrs, dents and scratches.
* Control vaive springs are free irom
damage, defarmation and fatigue.
& Hydraulic line is free from obstacles.
OK
Y
Does A/T shift from D, to D, at the speci- NG | Check control valve again.
fied speed? "] Repair or replace control
oK valve assembly.
r
Perform “Overall function check NG.‘ Go to ® (AT-86) and
procedure”, AT-83. "| chack for proper lock-up.

OK

4

INSPECTION END

AT-84




TROUBLE DIAGNOSES
Self-diagnosis {(Cont’d)

snm solenoid vaive B @
Shift solencid valve A

Ovarrun clutch solenoid valve

Torgue converter clutch solenoid valve

&2

CHECK LINE PRESSURE SOLENOID NG_ Replace solencid valve
temperature VALVE. " assembly.
1. Remove control valve assembly.
Refer to AT-124, A
2. Check line prassure sclenoid valve
operation.
Refer to AT-106. [ER]

OK
B LG
v
CHECK CONTROL VALVE. NG | Repair control vaive.
1. Disassemble control valve assembly. 4 EC
Refer to AT-153.
2. Check line pressure circuit valves for

sticking. FE
» Pressure regulator valve
& Pilot valve
* Pressure modifier valve €L
AATE72
CK
UAT
¥
Does A/T shift from Dy to D, at the speci- NG‘ Check control valve again.
fied speed? 4 Repair or replace control
OK valve assembly.
v A&
Perform “Overall function check NG_‘ Go to & (AT-86) and
procedura” AT-83. "1 check for proper lock-up. .
RA
SAT367H OK
L A
INSPECTION END BR
ST
RS
EN
(A
ES
[B)S

AT-85 _ 667



TROUBLE DIAGNOSES

O» @

Accelerator
pedal

e

A

Halfway

Self-diagnosis (Cont’d)

;

SAT989H

Sh'rﬂ solenoid velve B

Shift solencid valve A

Ovarrun clutch solenoid valve

Torque converter cluich solencid valve

femperature
sensor

Line pressure
solenoid valve

AATL73

Perform “Overall function check
procedure”, AT-83.

During “Cruise test — Part 17 (AT-32), Yes | pgriorm “Cruise test ~ Part
does A/T perform lock-up at the specified RN again and return to the
speed? start point of this flow
hart.
No cha
Y
CHECK TORQUE CONVERTER NG .| Replace solenoid valve
CLUTCH SOLENOID VALVE. "| assembly.
1. Remave control valve assembly.
Refer to AT-124.
2. Check torque converter clutch solenoid
valve operation. Refer to AT-106.
OK
B I
CHECK CONTROL VALVE. NG_ Repair control valve
1. Disassemble control valve assembly. "
Refer to AT-153.
2. Check control valves for sticking.
* Torque converter clutch control vaive
* Torque converter clutch relief valve
OK
v
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "1 Repair or replace control
Yo valve assembly.
v
NG | perform “Cruise test - Part

\d

OK
r

1" again and return to the
start point of this flow
chart.

INSPECTION END

SAT367H

668

AT-86



TROUBLE DIAGNOSES

Ignition
switch - OD OFF
(’ indicator
=3 lamp
9 4 3 15 48_4’;
AST control unit
AAT270
o
A/T contrat unit terminal
[—ciunrr o[ connecTar |
4 9
=~
R/Y R/Y HS.
[ ‘ COMNNELT
SR,
= SATS7BGC
A/T control unit terminal

{(_cionm__[o conRECToR |

P

OISCONKELT

15 a8

= SAT880GB
A/T control unit terminal
([ _camm_Jo connEcton | ""‘:-‘S
a4 -
W BIY DISCONNECT
re ™
SATE7BHA

Diagnostic Procedure 1
SYMPTOM:

0D OFF indicator lamp does not come on for about 2 seconds
when turning ignition switch to “ON”.

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 control
2. Check voltage between A/T control unit unit (Main hamess)
terminals @ , and ground. ® [gnition switch and fuse
Battery voltage should exist. Refer to EL section
OK ("POWER SUPPLY
ROUTING™).
L
CHECK A/T CONTROL UNIT GROUND | NG | Check hamess for short or
CIRCUIT. ' "| open between A/T control
1. Turn ignition switch to “OFF” position. unit and ground.
2. Disconnect A/T control unit harness
connector.
3. Check resistance between A/T control
unit terminals 43, @ and ground.
Resistance:
Approximately 0}
OK
Y
CHECK LAMP CIRCUIT. NG | Check the following items.
1. Turn ignition switch to “OFF” position. * OD OFF indicator lamp
2. Check resistance between A/T control (Refer to EL section.)
unit terminals @ and @ . ® Harness for short or
Resistance: 50 - 1000 open between ignition
3. Reinstall any part removed. switch and OD OFF indi-
OK cator lamp (Main har-
ness)
¢ Hamness for short or
open between OD OFF
indicator lamp and A/T
control unit
A 4
Check again. NG | 1, Perform AT contral unit
oK " inputfogtput signal
inspection.
2. If NG, recheck A/T con-
h 4 trol unit pin terminals for

INSPECTION END

AT-87

damage or lcose con-
nection with harness
connector.

LG

EC

FE

Gl

MT

R,

669



TROUBLE DIAGNOSES

o/D |
| oFF |

Self-diagnosis
start

< Shade

SAT489F

Diagnostic Procedure 2
SYMPTOM:

Engine cannot be started with selector lever in “P” or “N”

position.

¢+ Engine can be started with selector lever in “D”, “2”, “1”

or “R’ position.

Does “ECU INPUT SIGNALS" in
Data Monitor show damage to
inhibitor switch circuit?

Yes

_| Check inhibitor switch cir-

cuit. Refer to “Self-
diagnosis”, AT-73.

DISCONNEGT

OR

Does self-diagnosis show damage
to inhibitor switch circuit?

No

h 4

Check for shert or open of inhibitor switch

2-pin connector. Refer to “Electrical Com-.

ponents Inspection”, AT-107.

NG

OK

h 4

.| Repair or replace inhibitor
| switch.

Check starting system. Refer o EL sec-
tion (“System Description”, “STARTING
SYSTEM™).

NG

oK

h 4

INSPECTION END

(l
switch
—\ef
SAT2B1F
//\ N {r;l-\
B~ O
ﬁh“@ =
- Idler gear
Parking pawl
SAT282F

Diagnostic Procedure 3
SYMPTOM:

.| Repair or replace damaged

parts.

Vehicle moves when it is pushed forward or backward with

selector lever in “P” position.

Check parking components. Refer to
“DISASSEMBLY" and “ASSEMBLY",
AT-133, 205.

NG

670

OK

h 4

INSPECTION END

AT-88

. | Repair or replace damaged
"1 parts.




TROUBLE DIAGNOSES

[Tom
L_&FF
Self-diagnosis
start
———————————————————————— Light
1 Shade
SATA99F
B
R Inhibitor switch — e

___ Manual shaft X““——_\%f\—,b—— =
LA
Ok |

Ny \
& =%
'\\ Control cmATmDG
3
]
SATE3BA

SAT171B

Diagnostic Procedure 4
SYMPTOM:

Vehicle moves forward or backward when selecting “N”’ posi-

tion.

Does “ECU INPUT SIGNALS” in | Y85 | Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer to “Self-
inhibitor switch circuit? diagnosis”, AT-73.

OR
(1
.'il‘-l'. Does self-diagnosis show damage
A=/ to inhibitor switch circuit?
No
4
Check control cable. Refer to “ON- NG‘ Adjust control cable.
VEHICLE SERVICE", AT-77. "| Refer to “ON-VEHICLE
ERVICE”, AT-77.
oK SERVICE”,
4
Check A/T fluid level again. NG | Refill ATF.
OK
(4
A 4
1. Remove oil pan. NG_ 1. Disassemble A/T.
2. Check A/T fluid condition. "| 2. Check the following
OK . tems:
¢ Forward clutch assembly
* Overrun clutch assembly
® Reverse clutch assembly
F
Check again. NGL 1. Perform A/T control unit
oK " anut/oytput signal
inspection.
2. If NG, recheck A/T con-
y trol unit pin terminals for

INSPECTION END

AT-89

damage or loose con-
nection with harness
connector.

oL

T

EA

-

7

671



TROUBLE DIAGNOSES

(7] ~ Thrattle position Diagnostic Procedure 5
NN Vs / sensonj circuit SYMPTOM:
jm\_ AT fluid temperature There is large shock when changing from “N” to “R” position.

Self-dia i Line pressure
start agnosts solenoid valve
circuit - Vi .
- o Does self-ciagnosis show damage to ©S | Check damaged circuit.
e throttle position sensor, line pressure sole- | Refer to “Seli-diagnosis”,
noid valve or A/T fluid temperature sensor AT-56.
Shade | | ircuit?
Ne
SAT928H
—
Throttle position sensor 4
AT fluid Check throtite position sensor. Refer to NGL Repair or replace throltle
temperature L~ ECM EC section [“Throttle Position Sensor "| position sensor.
sensor f (DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120"].
33 35 34 3 OK

A/T control unit

12 B
Dropping resistor h 4
; ; ; NG
Line pressure solensid Checlf line presg%lre at idle with selector 1. Remove control valve
= val lever in “D" position. Refer to “PRES- assembly. Refer to “ON-

lve SAT722GR

i

Y

SURE TESTING”, AT-112. VEHICLE SERVICE",
AT-124.
OK 2. Check the following
items:

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

* Ling pressure solenocid
valve

‘{\\\)\\W\V;’S////:? SAT359H v G

Check again.

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

2. If NG, recheck A/T con-

trol unit pin terminals for

damage or lopose con-
nection with harness
connector.

—y

Y

3
\\Intake manifold collector
N

OK

A d
INSPECTICN END

SAT494G

672 AT-90



TROUBLE DIAGNOSES

1] Diagnostic Procedure 6
SYMPTOM:
S) Vehicle does not creep backward when selecting “R” position.
i
NG &l
Check AT fluid level again. o Refill ATF. &l
OK ® -
] i
i NG in both “1” M
v and “R” positions
saTe3sal | Check stall revolution with selector lever »| 1. Remove control valve E
in “1"” and “R” positions. assembly. Refer to “ON-
VEHICLE SERVICE”,
OK OK in “1” position AT-124.
e = o NG in “R” position 2. Check the following LG
r items:
N 1. Remove control valve assembly. * Valves to control fine
Refer to “ON-VEHICLE pressure {Pressure regu- ~
1722 \ SERVICE”, AT-124. lator valve, pressure G5
(A~ 2. Cheek the following items: modifier valve, pilot valve
* Valves to control line pressure . E.”d pilot filter) i
W (Pressure regulator valve, pres- |r;e pressure solenoi EE
surs modifier valve, pilot valve ‘g‘! ve ol ;
and pilot fiter) 3. Qsassemble AT.
* Line pressure solenoid vaive e the following
3. Disassemble A/T. . (')‘?ims' Q
4. Check the following items: il pump assembly tals
SAT493G . ¢ Torque converter
* Oil pump assembly
« Torque Converter * Reverse cluich assembly
* Reverse clutch assembly * High clutch assembly i
« High clutch assembly * Low & reverse brake M
assembly
¢ Low one-way clutch
! NG
»| 1. Remove control valve
Check line pressure at idle with selector assembly. Refer to “ON-
lever in “R” position. Refer to “PRES- VEHICLE SERVICE", n
SURE TESTING”, AT-112. AT-124. P&
2. Check the following
OK items:
* Valves to control line R
pressure (Pressure requ- R,
SAT494G 4] ¥ lator valve, pressure
- modifier valve, pilot valve
1. Remove ofl pan. and pilot filter) S
2. Check fluid condition. * |ine pressure solenoid B
valve
l NG oK 3. Disassemble A/T.
4. Check the following o
item: §T
® ¢ Oil pump assembly
y
NG B&
Check again. »| 1. Perform A/T control unit RS
input/output signal
OK inspection.
2. If NG, recheck A/T con- BT
Y trol unit pin terminals for =
damage or loose con-
SATITIB INSPECTION END nection with harness
connector. WA,
EL
B

AT-91 673
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TROUBLE DIAGNOSES

INSPECTION END

SAT171B

AT-92

(1] Diagnostic Procedure 7
SYMPTOM:
J Vehicle does not creep forward when selecting “D”, “2’” or “1”
position.
. . NG .
Check A/T fluid level again. y| Refill ATF.
y OK
®
SATE384
,
Check stail revolution with selector lever in NG_ 1. Remove conirol valve
= — “D” position. Refer to “STALL TESTING”, assembly. Refer to
AT-109. “ON-VEHICLE
\ SERVICE”, AT-124.
OK 2. Check the following
iy iterns:
v * Valves to control fine
AN Check line pressure at idle with selector lever F;gﬁf;gi SES:’S;;ZS_
in “D posnltlon. Refer to “PRESSURE sure modifier valve,
TESTING”, AT-112. pilot valve and pilot
filter)
SAT493G OK #NG * Line pressure sole-
1. Remove control valve assembly. noid valve
Refer to “ON-VEHICLE SERVICE”, 3. Disassemble A/T.
AT-124. 4, _Check the following
2. Check the following items: iterms:
* Valves to controf lina pressure * Qil pump assembly
(Pressure regulator valve, pressure * Forward clutch
medifier valve, pilot valve and pilot assembly
filter) » Forward one-way
* Line pressure solenoid valve clutch
3. Disassemble A/T * Low one-way clutch
4. Check the following item: . la-;’;"eigﬁ"erse brake
* Ol pump assembl
i pume y ¢ Torque converter
SAT4940G
4 1 NG
. —®
1. Remove oil pan.
2. Check A/T fluid condition.
CK
L A
. NG
Check again. y| 1. Perform AT control
unit input/output sig-
OK nal inspection.
2. If NG, recheck A/T
4 controt unit pin termi-

nals for damage or
leose connection with
harness conneclor,




TROUBLE DIAGNOSES

N Diagnostic Procedure 8
- - ~Revolution sensor
/: [ Venicle speed sensor SYMPTOM;
A R / shift solencid vatve A | Viehicle cannot be started from D, on Cruise test — Part 1.
Self-diagnosis /‘ ! /[Shift solenoid
start [/ [ valve B NG
[ Is Diagnostic Procedure 6 OK? »| Go to Diagnostic Proce- &l
| I LIS S S - -p--- Light dure 6, AT-91.
Yes
s | D v . HA
Does self-diagnosis show damage to es} Check damaged circuit.
I ? revolution sensor, vehicle speed sensor, Refer to “Self-diagnosis”,
aaTaszqar| | Shift solencid valve A or B after cruise AT-52. =
test?
No e
G
Check throtile position sensor. Refer to NG, Repair or replace throttle
EC section [“Throttle Position Sensor position sensor. Ee
{DTC: 0403)", “TROUBLE DIAGNOSIS 7
FOR DTC P0O120"].
OK Flz
v
BN L = . —— NG
@ 'ntﬁ\gﬂfo’d callector. Check line pressure at stall point with > L
VV sATR59H| | Selector lever in “D” position. Refer to 1. Remove control valve b
s ‘{\ \ ﬁ “PRESSURE TESTING”, AT-112. assembly. Refer to “ON-
VEHICLE SERVICE”,
CK AT-124, T
4] NG | & Check the following
y »| items:
1. Remove oil pan. * Shift valve A
2. Check A/T fluid condition. » Shift valve B
* Shift solenocid valve A
oK e Shift solenoid valve B
Y * Pilot valve B
1. Remove control valve assembly. Refer * Pilot filter
to “ON-VEHICLE SERVICE”, AT-124. 3. Disassemble AT,
2. Check the folfowing items: 4. Check the Tollowing o
* Shift valve A items: BA
SAT404G| | * Shift valve B e Forward clutch assembly
& Shift solenoid valve A * Forward che-way clutch
* Shift solenoid valve B * Low ane-way clutch BR
* Pilot valve * High clutch assembly )
* Pilot filter * Torgue converter
* Oif pump assembly .
OK OK Sl
AJ ﬁ@
Check again. NG.’._ 1. Perform A/T control unit
input/output signal B
OK inspection. B
2. If NG, recheck A/T con-
SAT171B L4 trol unit pin terminals for
damage or loose con- a
INSPECTION END nection with harness A&
connector.
EL
(D3



TROUBLE DIAGNOSES

" CE]
OFF |

Self-diagnosis

Diagnostic Procedure 9
SYMPTOM:

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

A/T does not shift from D, to D, when depressing accelerator

SAT171B

INSPECTION END

AT-94

tart i
=tar pedal fully at the specified speed.
________________________ i N

Light Are Diagnestic Procedures 7 and 8 OK? © »| Go fo Diagnostic Proce-
: dure 7 or 8, AT-92, 93.
¢ Yes
) Ye
{ Shade &) Doss “ECU INPUT SIGNALS” i ®,| Check inhibitor switch cir-
SAT499F ' Data Monitor show damage to cuit. Refer to “Self-
inhibitor switch circuit? diagnosis”, AT-73.
OR
Revolution sensor =Py Does self-diagnosis show damage
? ‘4!'%" to inhibitor switch circuit?
No
Vehicl I Y NG
enicle
speed Speea- 2 A f;gts ! unit Check revolution sensor and vehicle »| Repair or replace revolu-
sensor ometer nirol uni speed sensor circuit. Refer to “Self- tion sensor and vehicle
_J_ diagnosis”, AT-52. speed sensor circuits.
= OK
4 NG
SAT7236] | Check throttle position sensor. Refer to »| Repair or replace throtile
EC section [Throttle Positicn Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0O120"].
OK
4 y
. NG
1. Remove oil pan. »| 1. Remove control valve.
2. Check AT fluid condition. Refer to “ON-VEHICLE
SERVICE”, AT-124,
¢0K 2. Check the following
items:
e 1. Remove control vaive. Refer to “ON- . gm: valhfe Ad e A
; liect VEHICLE SERVICE", AT-124. ® Shitt solenold valve
o 'a\‘(”;e\%i{:m"m/wi\\ 2. Check the Tollowing fems: ; Pilot vaive
N V}/ 8AT359H| | * Shift valve A * Pilot filter
- e * Shift solencid valve A 3. Disassemble A/T.
s Pilot valve 4. Check the following
s Pilot filter items:
® Servo piston assembly
OK, OK|  Brake band
« * Qil pump assembly
v
. NG .
Check again. » 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
¥ trol unit pin terminals for

damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

ER
OFF

Self-diagnosis

Diagnostic Procedure 10

SYMPTOM:

AfT does not shift from D, to D; at the specified speed.

INSPECTION END

AT-95

start Are Diagnostic Procedures 7 and 8 OK? | N9 | Go to Diagnostic Proce-
"| dure 7 or 8, AT-92, 93.
————————————————— e Light | Yes
Does “ECU INPUT SIGNALS" in | Y83 | Check inhibitor switch cir-
) Shad Data Monitor show damage to " cuit. Refer to “Selt-
1 =hade inhibitar switch circuit? diagnosis”, AT-73.
SAT499F OR
1§
Boes self-diagnosis show damage
o inhibitor switch circuit?
No
Thrtle position sensor '%‘M, Check throttle positich sensor. Refer to NG_‘ Repair or replace throttle
Throttle position switch EC section [“Throttie Position Sensor "| position sensor.
§ " fé ‘ (DTC: 0403)", “TROUBLE DIAGNOSIS
\ \ U p— FOR DTC PO1207].
L Intake manifold colleclor\
= OK
SR
¥
1. Remove oil pan. NG_‘ 1. Remove control valve
2. Check A/T fluid condition. i assembly. Refer o “ON-
OK VEHICLE SERVICE”,
! AT-124,
2. Check the following
1. Remove contral valve assembly. Refer items:
to “ON-VEHICLE SERVICE”, AT-124. o Shit \;'aEve B
2. ;:-ECK The lf_;)llowmg items: e Shift solenoid vaive B
* Shift valve -
. - * Piiot valve
: STlth so:enmd valve B e Pilot fitter
ilot valve i
SATITIB | o biiot filter 3. Disassemble A/T.
4. Check the following
CK items:
OK| * Servo piston assembly
- ¢ High clutch assembly
* Oil pump assembly
4
Check again. NG | 1. Perform A/T control unit
"l inputioutput signal
OK inspection.
2. If NG, recheck A/T con-
b4 trol unit pin terminals for

damage or loose con-
nection with harness
connector.

=
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TROUBLE DIAGNOSES

n\, V|
[ oD

ot
AR

P

Self-diagnosis
start

/

/>/'Vehic|e speed Sensor

Revolution sensor

AT fluid temperature
! sensor

Shift sclenoid valve A
/ Shift solenoid valve B

--- Light

-~ Shade

— Light

SATI35FA

ng\p;;sittonj?h@ ‘
L.\ 'mtalré manitold collecior <
Lo T =

SAT359H

SATY71B

Diagnostic Procedure 11

SYMPTOM:

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.

678

Are Diagnostic Procedure 7 and 8 OK? No »! Go to Diagnostic Proce-
dure 7 or 8, AT-92, 83.
Yes
(1] v
Does self-diagnosis, after cruise est, Yes.; Check damaged circuit.
show damage to any of the following cir- Refer to “Self- diagnosis”,
cuits? AT-52.
* |nhibitor switch
* Overdrive switch
= Shift solenoid valve A or B
* Revolution sensor
* Vehicle speed sensor
¢ Fluid temperature sensor
No
,
Check throttle position sensor. Refer to NG.__ Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO120".
OK
,
) NG
1. Remove oil pan. »| 1. Remove control valve
2. Check AT fluid condition. assembly. Refer to “ON-
VEHICLE SERVICE",
OK AT-124.
v 2. Check the fallowing
items:
1. Remove control valve assembly. Refer « Shift valve B
to “ON-VEHICLE SERVICE”, AT-124, e Overrun clutch control
2. Check the following items: valve
* Shift valve B * Shift solenoid valve B
* Qverrun clutch control valve * Pilot valve
* Shift sclenocid valve B o Pilot filter
* Pilot valve 3. Disassemble A/T.
* Pilot filter 4. Check the following
itemns:
OK * Servo piston assembly
< OK| » Brake band
¢ Torque converter
* Oil pump assembiy
r
. NG .
Check again. y.| 1. Perform A/T control unit
input/output signal
OK inspection.
2, If NG, recheck A/T con-
v tro! unit pin terminals far

INSPECTION END

AT-96

damage or loose con-
nection with harness
connector.




TROUBLE DIAGNOSES

Diagnostic Procedure 12
> O\/é L SYMPTOM:
Z 88 = _ Lo
Lo A/T does not perform lock-up at the specified speed.
Self-diagnosis Tergue converter n
start clutch soleneid valve )
Does self-diagnosis show damage to Yes | Check torque converter
--- Light torque converter cluich solenoid valve cir- clutch solenoid valve cir-
cuit after cruise test? cuit. Refer to “Self- G,
- Snhade No diagnosis”, AT-64.
SATO36F EHi
Y

Check throttle position sensor. Refer to NGL Repair or replace throttle )
EC section [“Throttle Position Sensor " positicn sensor. LG
{DTC: 0403)", “TROUBLE DIAGNGSIS
FOR DTC P0120"). .
.|...._\ &I
Wl OK
ion sensorﬁu__-__ y
P - ; ¥ \:.; _—
Throttls position sw'tCh%‘a“\*\ 1. Remove control valve. Refer to “ON- NG_‘ Repair or replace damaged FiE
= VEHICLE SERVICE”, AT-124. "| parts.

\_Imake ol ogllector . 2. Check following items: [
@j} W s Torque converter clutch control valve el
~ ‘{\\/\\:\/\ ﬁ SAT3SOH] | o Torque converter ralief valve

* Torque converter clutch solenoid valve

¢ Pilot valve T
¢ Pilot fifter
o AT
h 4
Check again. NG‘ 1. Perform A/T control unit
OK . !nput/ogtput signal [F2,
inspection.

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

oy

Nz

r

INSPECTION END
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TROUBLE DIAGNOSES

Engine speed

Self-diagnosis .
signal

start

- -Light

L Shade

BATI37F

Diagnostic Procedure 13
SYMPTOM:

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

] ) Yes ) A
Does seli-diagnosis show damage to » Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “Self-
test? diagnosis”, AT-69.
No
Y NG
1. Remove oil pan. >
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to “ON-
¢OK VEHICLE SERVICE”,
AT-124,
1. Remove control valve assembly. Refer 2. Check the following
to “ON-VEHICLE SERVICE”, AT-124. itemns: .
2. Check the following items: * Torgue converter clutch
* Torque converter clutch control valve control valve
* Pilot valve * Pilot valve
¢ Pilot filter * Pilot filter
3. Disassemble A/T.
OK OK| 4. Check torgue convertar
< and ol pump assembly.
Y
. NG .
Check again. p| 1. Perform A/T cantrol unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
Y trol unit pin terminals for
damage or loose con-
INSPECTION END nectio% with harness
connector.

SAT171B
n /D
OFF
Self-diagnosis
start
e e e - Light
1 Shade
SAT499F,

Diagnostic Procedure 14
SYMPTOM:

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

-

INSPECTION END

AT-98

Does “ECU INPUT SIGNALS” in | Y25 | Check closed thrattle posi-
Data Monitor show damage to "] tion switch circuit. Refer to
closed throttle position switch cir- “Self-diagnosis”, AT-73.
cuit?
OR
1 |
<=M Does seli-diagnosis show damage
.'J_.é’ to closed throttle position switch
circuit?
l No
- NG )
Check again. 1. Perfarm A/T control unit
"1 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.




TROUBLE DIAGNOSES

Self-diagnosis
start

Overrun clutch
solenoid valve

-r---Light

- Shade

AAT277

3
\Intake rmanifold collector

9 b=

SAT359H

SAT171B

Diagnostic Procedure 15

SYMPTOM:
With accelerator pedal released:

* Engine speed does not smoothly return to idle when A/T

shifts from D, to D,.

® Vehicle does not decelerate by engine brake when turning

overdrive switch OFF.

* Vehicle does not decelerate by engine brake when chang- [ij#
ing selector lever from “D”’ to “2” position.

AT-99

1] .
Yes El
Does self-diagnosis show damage to »| Check overrun clutch sole-
overrun clutch solenoid valve circuit after noid valve circuit. Refer to
cruise test? “Self-diagnosis”, AT-62. Le
e
No
! -
NG EG
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [ Throttle Position Sensor position sensor.
{DTC: 0403)”, “TROUBLE DIAGNQOSIS -
FOR DTC P0120"]. FE
OK
. NG
1. Remove oil pan. — . 1. Remove control valve
2. Check AT fluid condition. assembly. Refer to “ON-
VEHICLE SERVICE”, T
OK AT-124,
" 2. Check the following
tems:
1. Remove control valve assembly, Refer & Overrun clutch control
to “ON-VEHICLE SERVICE”, AT-124. valve
2. Check the following items: « Overrun clutch reducing
* QOverrun clutch control valve valve o,
¢ Overrun clutch reducing valve « Overrun clutch solenoid o
* Overrun clutch solenoid valve valve
OK 3. Disassemble A/T. =4
ok | 4 Check the following ik
< items;
» QOverrun clutch assembiy
¢ Qil pump assembly [BE]
r
. NG .
Check again. p| 1. Perform A/T control unit o,
input/output signal ]
OK inspection.
2. M NG, recheck A/T con-
1 trol unit pin terminals for B
damage or loose con-
INSPECTION END nection with harness
connector. _
BT
HA
ElL,
DX

681



TROUBLE DIAGNOSES

Diagnostic Procedure 16

PN A ﬁ i
- Revolution sensor
N / Vehicle speed sensor SYMPTOM:

/ Shitt solencid valve A | Vehicle does not start from D, on Cruise test — Part 2.
/ Shift solenoid n

Q0
-
PARES

Self-diagnosis

start / / valve B
r=- - --- - Light Does self-diagnosis show damage to Yes‘ Check damaged circuit.
U “ revolution sensor, vehicle speed sensaor, Refer to “Self-diagnosis”,
Ll sh shift solenoid valve A or B after cruise AT-52.
- ade
lest?
’ No
SATE34F I
Check again. NG; 1. Perform A/T control unit
input/output signal

OK . )
inspection.
2. If NG, recheck A/T con-
tral unit pin terminals for
Go to Diagnostic Procedure 8, AT-93. damgge gr loose con-
nection with harness

connector.

r

(1] I' Diagnostic Procedure 17

LfF SYMPTOM:
: - A/T does not shift from D, to D; when changing overdrive
Self-diagrosis switch to “OFF” position.

start
Does “"ECU INPUT SIGNALS” in Yes& Check overdrive switch
———————————————————————— Light Data Monitor show damage to circuit. Refer to “Self-
overdrive switch circuit? diagnosis”, AT-73.
OR

—1 Shade
= ~di i
SATA99F .H‘ Does Self dlagnloms ?hO\lN' damage
to overdrive switch circuit?

L

No

h 4
Go to Diagnostic Procedure 10, AT-85.

682 AT-100



TROUBLE DIAGNOSES

(1 Diagnostic Procedure 18
OFF
SYMPTOM:
) ) A/T does not shift from D, to 2, when changing selector lever
Self-diagnosis sy cim7 )
start from “D” to “2” position. .
&l
_ Does “ECU INPUT SIGNALS" in | YéS | Check inhibitor switch cir-
"""""""""""""""""""""" Light Data Monitor show damage to 7| cuit. Refer to “Self-
inhibitor switch circuit? diagnosis”, AT-73. (W2,
OR
-} Shade ] |
SAT499F .‘ﬁ’. Does self-diagnosis show damage =
A=/ to inhibitar switch circuit?
No i
v
Go to Diagnostic Procedure 9, AT-94.
FE
el
[1] E:‘ Diagnostic Procedure 19 MT
QOFF
) SYMPTOM:
_ _ A/T does not shift from 2, to 1, when changing selector lever
Self-diagnosis from “2” to “1” iti
start position.
Does “ECU INPUT SIGNALS” in | *°5,| Check inhibitor switch cir-
________________________ Light Data Monitor show damage to cuit. Refer to “Self- 24
inhibitor switch circuit? diagnosis”, AT-73. e
OR
< Shade Does self-diagnosis show damage BA
to inhibitor switch circuit?
SAT499F
No
¢ NG B
Check again. | 1. Perform A/T control unit
input/output signat
OK inspection. @
2. If NG, recheck A/T con- !
hd trol unit pin terminals for
INSPECTION END damage or loose con- .
nection with harness S
connector.
BT
A&

Diagnostic Procedure 20

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting EL

from 2, (1,) to 1,. ‘

Is Diagnostic Procedure 6 OK? No | Go to Diagnostic Proce- )
dure 6, AT-91.

Yes

Y
Go to Diagnostic Procedure 15, AT-99.

AT-101 683



TROUBLE DIAGNOSES

Electrical Components Inspection

INSPECTION OF A/T CONTROL UNIT

Termiral * Measure voltage between each terminal and terminal @3 or
@ or by following “A/T CONTROL UNIT INSPECTION TABLE".

CONNECT

¢ Pin connector terminal layout

SATO10G
1
112314 (9011121311415 @ 232412526(27)28]2430131{32133134{35)
5(6]718] 1617]18/19[20R1]22 36|13 7138{3914 01 114214 34445464 714 8|
E H.S.
§AT925H
A/T CONTROL UNIT INSPECTION TABLE
(Data are reference values.)
Terminal " Judgement
No. Item Condition standard
When reler?\sing accel_erator pedal 15-25V
; Line pressure solenoid after warming up engine.
valve When depressiiﬁg accelergtor pedal 0.5V or less
fully after warming up engine.
When releasing accelerator pedal
Line pressure solenoid X after warming up engine. 5-14V
2 valve (Li@ -
(with dropping resistor) When depressing accelerator pedal 0.5V or less

fully after warming up engine.

When setting overdrive switch in

“ON" position.
3 0D OFF indicator lamp b’b
ot When setting overdrive switch in

“OFF" position.

Battery voltage

1V or less

When turning ignition switch to

SON'. Battery voltage

4 Power source
When turning ignition switch 1o

“OFF” 1V or less

- AT-102




TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

Terminal . Judgement
No. ltemn Condition _ standard
5 Torque converter clutch When A/T performs |0Ck'up- 8-15v
solenoid valve When AT does not perform lock- up. | 1V or less &
When shift sclenoid valve A oper-
ates. Battery veoliage
{When driving in “D,” or “D,".)
6 Shift solenoid valve A
When shift solenoid valve A does not
operate. 1V or less S
{(When driving in “D,"” or “D3".} o
When shift solenoid valve B oper-
ates. Battery voltage L
(When driving in “D,” or “D;".)
7 Shift solenoid valve B
When shift solenoid valve B does e
not operate. 1V or less B
(When driving in “Dj" or “D,".}
When overrun clutch solenoid valve Ballery voltage B
g Qverrun clutch solenoid operates,
valve When overrun cluich solenoid valve
1V or less oy
does not operate. s
9 Power source Same as No. 4
10 |DTH — — T
11* DT2 -— —
12* DT3 — —
13~ N position signal — —
Closed throttle position When releasing accelerator pedal Battery voltage )
switch after warming up engine. h
14 . .
(in throtile position When depressing accelerator pedal
itch) . . 1V or less 6
swilc ™ after warming up engine. lc: @
15 Ground C’@ — —
Wh?f‘ selting selector lever to ™ Battery voltage el
16 Inhibitor “1” position position.
switch :“'fb When setting selector lever to other o
. 1V or less &
positions. L
Whgh setting selector lever to “2 Battery voltage )
17 Inhibitor “2” position position. BS
switch When setting selector lever to other
I 1V or less
positions.
ET
When setting sefector lever to “D” ’
. Battery voitage
18 Inhibitor “D" position position.
switch When selting selector lever to other L2
s 1V or less -
positions.
*: These terminals are connacted to the ECM (ECCS control module). =
=
[

AT-103
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TROUBLE DIAGNOSES

Electrical Components Inspection (Cont’d)

Terminal - Judgement
No. ltem Condition standard
When setting selector lever to “N” or
U o Batiery voltage
19 Inhibiter “N” or “P” posi- P” position.
tion switch When setting selector lever to other
. 1V or less
positions.
When setting selector lever to “R”
o " e . Battery voltage
20 Inhibitor “R” position @iﬁ) position.
swilch When setting selector lever to other
" 1V or less
positions.
] ) :ﬂfb When depressing accelerator pedal
“'_N'de open throtile posi- more than half-way after warming up ! Battery voltage
51 ’[I.Oﬂ switch N engine.
(in throttle position -
switch) When releiasmg accel‘erator pedal 1V o less
after warming up engine.
22 — — —
W ng faniti teh
Y hen"turmng ignition switch to Battery voltage
53 Power source @ o @ OFF".
{Back-up) lﬂ) When tuming ignition switch to
o 1or Baittery voltage
ON",
A When engine runs at idle speed. 0.9v
24 Engine speed signal i - -
i When engine runs at 4,000 rpm, Approximately 3.7V
1V or more
) When vehicle cruises at 30 km/h (19 | Voltage rises graduaify in
25 Hevolution sensor MPH). response to vehicle
(Measure in AC position) speed.
When vehicle parks. ov
26 — — —
. When moving vehicle at 2 to 3 km/h
27 Vehicle speed sensor Vary from 0 to 5V
! P (1 to 2 MPH) for 1 m (3 ft) or more, v
28 — — —
29+ — — —
30" — -— —
a1 Throttle position sensor o 45 - 5.5V
(Power source)
32 — — o

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

686
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TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)

Terminaj - Judgement
No. [tem Condition standard
Whoen ATF temperature is 20°C Approximately 1.5V
a3 AT fluid temperature {68°F). al
. -
sensor g When ATF temperature is 80°C . '
Approximately 0.5V
(176°F).
When depressing accelerator pedal | Fully-closed throttle: [l
i ine. i ly 0.5V
34 Throttle position sensor slowly aftt:.‘r warming up .englne Approximately 0.5
(Voltage rises graduzally in respense | Fully-oper throttle: &
}){b to throttle position.) Approximately 4V El]
Throttle position sensor
35 — —
(Ground) L
36 — - —
When ASCD cruise is being per- ~
formed. (“CRUISE” light comes on.) | Corery voltage EC
37 ASCD cruise signal When ASCD cruise is not being per-
formed. (“CRUISE” light does not 1V or less EE
comes on.)
38 DT5 (Lﬁ — — o
_ When setting overdrive switch in Battery voltage
“ON” position ry g
39 Cverdrive OFF switch e
.},& When setting overdrive switch in 1V or loss MT
N “OFF"” position
When "ACCEL” set swilch on ASCD
o 5-8V
cruise is released.
40 ASCD 0D cut signal
When “ACCEL" set switch on ASCD
- ‘ 1V or less L
cruise is applied. [F,
41 — — —
42 — = . R
f' When depressing brake pedal Battery voltage
43 Stop lamp swiich
When releasing brake pedal 1V or less e
44 - - — )
45 oBD-II* — — 5T
E = B = - :
47 DT4* — —
48 Ground — — e

* These terminals are connected to the ECM {(ECCS control module),

AT-105 s87
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Shift solenoid valve B
Shift solencid valve A
Owverrun clutch solenoid valve
Torque converter clutch solencid valve

A AT fluid
® temperature
sensor
= ('
2
i Line pressure
solencid valve

Q]
12334 1.5.
L 5[5 7 [ %
I [Q]
SAT981H

Shift solenoid valve A
Overrun clutch solenoid vaive
Torque converter clutch sclenocid valve

\-Shiﬁ solenoid valve B

Line pressure
solenoid valve

| TsTa

Pl Ny
p—m— 567 [8/

DiscoMECT
A€
SATO62H

\ SAT298F

Electrical Components Inspection (Cont’d)
SOLENOID VALVES AND A/T FLUID TEMPERATURE
SENSOR

* For removal and
SERVICE", AT-124.

Solenoid valves

Resistance check

* (Check resistance between two terminals.

installation, refer to “ON-VEHICLE

Resistance

Terminal No. {Approx.)

Solenoid valve

Shift solenoid
vaive A @

Shift sclenoid
valve B

@D 20 - 300

Overrun clutch

solencid valve @ Ground

(Bracket)

l.ine pressure @
solenoid valve

2.5-50

Torque converter
clutch solenoid )
valve

10 - 161}

Operation check
* Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal and ground (bracket).

A/T fluid temperature sensor

Check resistance between terminals & and @ while changing
temperature as shown at lefi.

Temperature °C (°F) Resistance (Approx.)

20 (88) 2.5 k()
80 (176) 0.3 kQ
AT-106



TROUBLE DIAGNOSES
Electrical Components Inspection (Cont’d)
‘ OVERDRIVE SWITCH

DISCONNECT
23 L )
< & s e Check continuity between two terminals.
I OD switch position Continuity

Lﬂﬁ ON No

SATS12H EH

——— INHIBITOR SWITCH
1. Check continuity between terminals 3 and @ and between LG

) ‘ A *ﬂ terminals @ and @, ® , ® ., @, ® , @ while moving selec-

tor lever through each position.

Lever pasition Terminal No. =7
@ —@ @ —®@ g
R @ —@® ’
PV N @ —@ @ —®
D @ — @ ClL
2 @ —
y/i; Lna}:f;tssr :ow::gctor - ] @ —9 BT

2 S .
N A
3
¢
112

(T2)

€
% Ba

2. If NG, check again with control cable disconnected from 3
manual shaft of A/T assembly. Refer to step 1.

3. If OK on step 2, adjust control cable. Refer to "ON-VEHICLE
SERVICE”, AT-77. ST

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

5. If OK on step 4, adjust inhibitor switch. Refer to “ON- VEHICLE .
SERVICE”, AT-73. EL

6. If NG on step 4, replace inhibitor switch.

SATBB5GB

AT'1 07 689
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TROUBLE DIAGNOSES

\
M

(«P@ el

ﬁ ﬂ

SAT913H

&)

oj

©
s 1"0

AISCONNECT AR

SATS14H
SATO15H
& BISCONRECT
R
[ann
Ce
@ . o
SATHEH

Electrical Components Inspection (Cont’d)

REVOLUTION SENSOR

¢« For removal and instaliation,

SERVICE", AT-125.

to “ON-VEHICLE

¢ Check resistance between terminals O, @ and @ .

Terminal No.

Resistance

500 - 6500}

No continuity

@
@
@

@
@
@

No continuity

DROPPING RESISTOR

* Check resistance between two terminals.

Resistance: 11.2 - 12.802

THROTTLE POSITION SWITCH

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

Accelerator pedal condition Continulity
Released Yes
Depressed No

¢ To adjust closed throttle position switch, perform Basic Inspec-
tion of TROUBLE DIAGNQOSIS — General Description in EC

section.

Wide open throtile position switch

* Check continuity between terminals @ and 1.

Accelerator pedal condition Continuity
Released No
Depressed Yes
AT-108



TROUBLE DIAGNQOSES

Final Check
STALL TESTING

Stall test procedure

1. Check A/T and engine fluid levels, if necessary, add. il
2. Drive vehicle for approx. 10 minutes or until engine oil and ATF
reach operating temperature. N
ATF operating temperature: 2
50 - 80°C (122 - 176°F)

SATE47B B

3. Set parking brake and block wheels.
4. Install a tachometer where it can be seen by driver during test. 15
* |t is good practice to put a mark on point of specified
engine rpm on indicator. 7
EG
F&
€k

SAT513G

5. Start engine, apply foot brake, and place selector lever in “D”

Z . position.
oW 6. Accelerate to wide-open throttle gradually while applying foot
L N brake.

7. Quickly note the engine stall revolution and immediately
release throttle.

Less £ TN T
than G A -

5 sec.
” - P! a@, ; * During test, never hold throttle wide-open for more than5 .,
Z P 8 - seconds. -
"// ¢ Stall revolution:
2,000 - 2,300 rpm i
SAT5144G
8. Move selector lever to “N” position. ER
9. Cool off ATF.
* Run engine at idle for at least ane minute.
10. Repeat steps 5 through 9 with selector lever in “2”, “1” and “R” ST
positions.
SAT771B
EL

iy

AT-109 691
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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 iliustration.
In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-15.
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 sfippage
* 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 cluich slippage

Stall revolution is too high in “R’ position:

* Fngine 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:

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

CAUTION:

Be careful since automatic fluid temperature increases abnormally.

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

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

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

Stall revolution less than specifications:

s Poor acceleration during starts. ... One-way cluich seizure in torque converter

AT-110



TROUBLE DIAGNOSES

Judgement of stall test

Final Check (Cont’d)

Selectar [ever position Judgement
' D H o L
2 H 8] L
I H 0 L
R o] H L

Damaged components

Forward ciutch

Low & reverse brake

Forward one-way
clutch

O : Stall revolution is normal.

H : Stall revolution is higher
than specified.

L Stall revolution is lower
than specified.

-Low one-way
clutch
Raverse
— elutch

Hydraulic circuit for
line pressure control
(Line pressure is low.)

Engine

Torque converter
ohe-way clutch

[w} ! H 8]
2 H o]
1 H 0]
R H 0
Selector lever position Judgement

AT-111

Clutches and brakes except
high ciutch, brake band and
overrun clutch are OK.
{Condition of high ciutch,
brake band and overrun
clutch cannot be confirmed
by stall test))

SATE95H

693
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TROUBLE DIAGNOSES

Final Check (Cont’d)

Test port for
R position

SAT301FA

PRESSURE TESTING

¢ | ocation of pressure test ports.
* Always replace pressure plugs as they are self-sealing
bolts.

-\\

=

= -

o

SATE47B

Line pressure test procedure

1. Check AT and engine fluid levels. if necessary, add fluid.
2. Drive vehicle for approx. 10 minutes or untif engine oil and ATF
reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)

ST25053000

T~

T 8T25054000

_y t —

Pressure gauge/

Il

3. Install pressure gauge to corresponding line pressure port.

SAT513G

4. Set parking brake and block wheels,

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

AT-112



TROUBLE DIAGNOSES
Final Check (Cont’d)

5. &tart engine and measure line pressure at idle and stall speed.

o e — ¢  When measuring line pressure at stall speed, follow the
stall test procedure.

Line pressure: Refer to SDS, AT-224.

J
@

SAT493G £l
JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected paris

|L ‘.'F‘\J
o

Line pressure is low in all posi- | * Oil pump wear

tions. * Control piston damage G

* Pressure regulator valve or plug sticking

¢ Spring for pressure regulator valve damaged

* Fluid pressure leakage between oil strainer and pressure EE
regulator valve

* Clogged strainer

e
. I
Line pressure is low in particu- | ® Fluid pressure leakage between manual valve and particular CL
lar position. clutch
* For example, line pressure is: ST

— Low in "R™ and “1" positions, but

— Nermal in "D and “2" positions.
Therefore, fluid leakage exists at or around low and reverse
brake circuit.
Refer to “OPERATION OF CLUTCH AND BRAKE”, AT-12.

Line pressure is high. ¢ Mal-adjustment of throttle position sensor 5
* AT fluid temperature sensor damaged
* Line pressure solenoid valve sticking
* Short circuit of line pressure solenocid valve circuit B2
* Pressure modifier valve sticking

* Pressure regulator valve or plug sticking
* Open in dropping resistor circuit E

At idle

Line pressure is low. * Mal-adjustment of throtile position sensar
* [ ine pressure solenoid valve sticking <
* Short circuit of line pressure solenoid valve circuit =
* Pressure regulator valve or plug sticking

* Pressure modifier valve sticking B
* Pilot valve sticking

At stall speed

o



TROUBLE DIAGNOSES

Symptom Chart

ON vehicle OFF vehicle [

A
Y
A

55, 133, | 167, 1 174, 180,
t2a | 12 | a9 | 170 | 184 | V| 10 T

Reference page (AT- ) 2757 73 e s

3]
™
a
Y

124,

58 60, 71| 64, 62

(o)}
@«

)

Numbers are arranged in order of
probabitity.

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

Referance page (AT-

Accurnulator servo release
Ignition switch and starter
Reverse clutch

High cluteh

Forward cluteh

Forward one-way clutch
Overrun clutch

Low one-way clutch

Low & reverse brake
Brake band

Parking components

Revalution sensor and vehicle speed sensor
Qil pump

Throttle position senser (Adjustment)
Torque converter clutch sclencid valve

Fluid levei

Control cable

Inhibitor switch

Engine speed signal

Engine idling rpm

Line pressure

Control vaive assembly
Shift solencid valve A

Shift solenoid valve B

Line pressure solenoid valve
Overrun clutch solenoid valve
AST fluid temperature sensar
Accumulator N-D

Torgue converter

Engine does not start in *N”, "P”
positions.

o
L]
—_

a8

Engine starts in positians other than

88 "N and P

Transaxle noise in “P” and “N”
 |positions. 1 .. 3t4 s . 2. . {. (. . |. .. .} @

Vehicle moves when changing into
"P position or parking gear does 1 ®
not disengage when shifted out of ’ B N I Y A A A IR [N R R I

"P" position.

88

89 !Vehicle runs in “N” position. [N I AU I IR I R I P I T DR ) B )]

Vehicle will net run in “R" position
{(but runs in *D", “2" and “1” pasi-
tions). Clutch slips.

Very poor acceleration.

)
I~
[
@
@
Q@
&
@

91

Vehicle braked when shifting into
“A" position. i 2. .. .|. 8|ls . [. 4. . . }. ). ®@® .|@ .|]. @

Sharp shock in shifting from “N” to
“0" position.

Vehicle will not run in "D and 2"
— |positions {but runs in “1” and “R"” PR O O e e Y P AU I PR EPRR R B )]
positicns).

Vehicle will not run in “D”, "17, 27
positicns {but runs in “R" position).
Clutch slips.

Very poor acceleration.

92

Clutches or brakes slip somewhat .
in starting. iz 3. . 4fle | s5|. . 7. Je@® .|@ .]. .|@

— |Excessive creep. P e T |

g;'Nocreepatall. I O T - < T R P A AR [ I 1Y

7!‘:Sl\!l:lretochangegearfromD1tol21_5._.43......_.___._._._@)
P

f[a}ll\ilretochangegearirom D, to A D P - T T T P Y T A
57

Failure to change gear from "Ds" fo
Dy

94, |Toc high a gear change point from
95,1"D," to "D,", from “D,” to “D, 7, oo 2 ope b 34
96 |from “D," to "D,".

Gear change directly from “D," 1o
D5 occurs.

Engine stops when shitting lever
intc “A”, “D”, "2" and “1".

Too sharp a shock in change from
"D, 10 D

_:I{'oonshalr‘pa”shockmchangefrom ool el L el e
D" te D3

696 AT“1 1 4



TROUBLE DIAGNOSES

Symptom Chart (Cont’d)

ON vehicle > OFF vehicle —_—

F
F 3

124, &5, 133, | 167, | 174, 180, |
s B0 7T[ER8Z] o 124 qag | a70 | oes | TR s

Reference page (AT- ) 273, 73

I

71

)
=

)

Reference page (AT-

Numbers are arranged in order of
probability.

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

Throttle position sensor {Adjustment)
Revolution sensor and vehicte speed sensor
Terque converter clutch solenoid valve

Fluid level

Gontrol cable

Inhibitor switch

Engine speed signal

Engine idling rpm

Line pressure

Control valve assembly
Shift solencid valve A

Shift solenoid valve B

Line pressure solencid valve
Cverrun clutch solenoid valve
AT fluid temperature sensor
Accurnulator N-D
Accumulator servo release
Ignition switch and starter
Torque canverter

Qil pump

Reverse clutch

High clutch

Forward clutch

Forward one-way clutch
Low one-way clutch

Low & reverse brake
Parking components

Too sharp a shock in change from
“Dy" to "D,

& | Overrun clutch

—_
183
w

Almost no shock or clutches slip-
ping in change from “D ;" to “D.".

o
na
w
o
N

Almost no shock or slipping in 1 2 ala
change from “D;" to “D;". e s

® | @ @ | ® |Brake band
[
()

Almost no shock or slipping in 1 > 3|4
change from *D." 1o “D,". - N P Y VU VR IR [ N A R . @L

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

Vehicle braked by gear change Y
from “D,” 10 “D." T e e e e e e e e s @ T

Vehlcllﬂettrake:jbxgearchange bt e ] ele
from “Dy" to “D,".

Maximum speed not attained. AT
1 . . . . . .15 314 . . . . . . . R . . R .
Acceleration poor. 2 ®@® D @

fgll}:lretochangegearfromD4to1._2.'..64.5.3._.._.-...(@.@..

Failure to change gear flom "Da"to | - 50 1 s ala | | . ] el ] ] @
D." or from “Dy" to "D,".

Failure to change gear from “0," to
t . 2. . |5 3|4 . [ N R I N . @ . 2
“Dy” or from “By” to “D,". @ ® @ BA,

Gear change shock felt during
deceleralion by releasing accelera- | . .} . 1t|. .. 2|4 .|. .. 3
tor pedal. B =

Too high a change point from “D,"
to “Dy", from “Dj" to “D,", from o 1) 2
"D, 0 “D,”.

Kickdown does not operate whan ~§T
depressing pedal In “D," within oo tfe . o). 314 PR
kickdown vehicle speed.

Kickdown operates or engine over- E‘@
runs when depressing pedal in 'D.” =
beyond kickdown vehicle speed
limit.

Races extremely fast or slips in [EBT
changing from “D, "te "Dy"when |1 . [ . 2. .. 315 (. 4. . . |[. .| . .|. ®®
depressing pedai.

Races extremely fast or slips in 2,
changing from "D, "to “D;"when |1 . f . 2. . 3|6 5. 4. . . |. |- .|. . e s @ B
deprassing pedal.

Races extremely fast or slips in
changing from “D; " to “D," when |1 . | . 2. .. 3|5 1. 4. .| . f. }. 1. @|® .|. .|[. ®

depressing pedal.

[Ral
=

Races extremely fast or slips in
changing from “Dy "or "D"to ™1 . . 2. .. 3|56 .. 4. .|. .|. .} |. .|® @.
when depressing pedal.

52

@
@
=Y

Vehicle will nof run in any positon. |1 2. .. .. 3. . [. 4. 4. . |. . |J&@ ®&|. ®

Transaxle noise in “D", "2", 1" and
“R" positions.

AT'1 1 5 697



TROUBLE DIAGNOSES
Symptom Chart (Cont’d)

ON vehicle »

OFF vehicle PR

A
A

25, 124, 86, 133, | 167, [ 174, 180,

Reference page (AT- ) 7 73 71 58 6C, 7164, 62 124 124 149 170 184 174 191

o
@ M
IS

=

)

Numbers are arranged in order of
probabiiity.

Perform inspections starting with
number ¢ne and work up. Circled
numbers indicate that the transaxle
must e removed from the vehicle.

Reference page (AT-
Throitle position sensor {Adijustment)
Revolution sensar and vehicle speed sensor
Torgue conwerter clutch solenoid valve

Fluid level

Control cable

inhibiter switch

Engine speed signal

Engine idling rpm

Line pressure

Control valve assembly
Shift solenoid valve A

Shift solencid valve B

Line pressure solenoid valve
Overrun clutch solenoid valve
AT fluid temperature sensor
Accumnulator N-D
Accumulator servo release
Igniticn switch and starter
Torque converter

Qil pump

Reverse cluteh

High clutch

Forward clutch

Forward one-way clutch
Overrun clutch

Low one-way clutch

Low & reverse brake

Brake band

Parking componenis

Failure to change from “D," to
101|°2; * when changing lever into “2"
positien.

Gear change from “2,” to 25" in
“2" position,

-
-
[+
(=23
33
'S
w
©
®

Engine brake does not cperate in

10 “1” position.

-

Giear change fram "“1," to “1,” in 2|9
“1” position. ’

Does nol change from ™" 0 "4, k= 1o 1o | iaoal. sl o . . L e
in “1" position.
__ |Large shock changing from "1,” to 1
*1," in “1" position. oty oo oty

— |Transaxle overheats. 1 .. 3. ]2 4|8 .|. 5. .. .|. . |@@E® @D .|@®
ATF shoots out during operation.
— |White smoke emitted fromexhaust |1 .| . . {. .. .t. .|l. .. .. A, . |@ @G
pipe during operation,

9 @ 8{a

Oftensive smell at fluid charging
~ |pipe. L I U R R I I O S PR [ BRI (YRGB [ R [ C IR ()
— [Torgue converier is not locked up. . .3 132 4. B8 .. .]7 .¢b

Qe

— |Torque converer clutch pistonslip. §1 .. 2. .]. 3|6 .[. &

:.Do‘sk—up point is extremeiy high or [ IR (PN I IR IR P

AT does not shift to "D, when
7drivingwithoverdriveswitch"ON". R R N L L I R I TR IR N AU TR I
_Engi?enlsstqppedatﬂ, o, 12 b s ala |2
and “1” pasitions.

698 AT-116




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. R4,
The key cannot be removed unless the selector lever is placed
in “P”.

* The shift lock and key interlock mechanisms are controlled by [E
the ON-OFF operation of the shift lock solenoid and by the
operation of the rotator and slider located inside the key

cylinder, respectively. LG
Shift Lock System Electrical Parts Location -
FE

6L

W

~ASCD cancel
switch ~

[
Steering colbmn s?de\\/) -0 \/%

Shift lock solenoid

A/T device harmness
connector ge
/ Park position switch [SES]
Park position switch harness connecior
~ T
Left side

Right side S5AT926H

AT'1 1 7 699
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

IGNITION SWTCH
ON or START
FUSE .
BLOCK Refer to EL-POWER.
)
-
. ASGD
RELEASED® DEPRESSED|CANCEL
SWITGH
L.Jli]
LG/R
AT DEVICE
To EL-ASCD < @ — LG/R{_: w B
o EL- 2 ﬂ
B
SHIFT LOCK SH
SOLENOID

[

L

B@IB—B@LJ

PARK POSITION
SWITCH

521

1 1

B B B

a2 = a

M13) (M73) (M73

Refer to last page (Foldout page).
[x] =, = 5]
ABAE ﬁlc’\qsg r 23]5\:\:
MATA22A
AT-118



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure
SYMPTOM f:
L

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 3]
“ON” position and brake pedal released.

* Selector lever can be moved from “P” position when key

is removed from key cylinder.

SYMPTOM 2:

Ignition key cannhot be removed when selector lever is set to
“P” position. It can be removed when selector lever is set to  Ei

any position except “P”’.

CORNECT
P &

ASCD cancel switch
harmess terminal

an

M4

¢ | [

SATHT7H

CONKECT

=
= i)
HS.

AT device
hamess terminal

‘e
e | L

SAT918H

Check key interlock cable for damage. NG Repair key interlock cabie. [
oK "1 Refer to “Key Interlack
Cable”, AT-73.
I
Y EC
Check selector lever position for damage. NGL Check selector lever. Refer
to "ON-VEHICLE SER- =
oK VICE — Inhibitor Switch FE
and Control Cable
Adjustment”, AT-73, 77. oL
ll“ ¥
CHECK POWER SOURCE. NG | Check the following items: | [T
1. Tum ignition switch to “ON” position. | = Harness far short or
{Do not start engine.) open between battery
2. Check voltage between ASCD cancel and ASCD cancel switch
switch harness terminal @ and ground. harness terminal @
Voltage: Battery voltage * Fuse
oK * |gnition switch (Refer to B
EL section.)
E] ¥ )
CHECK INPUT SIGNAL NG‘ Check the following items:
{ASCD CANCEL SWITCH). | * Harness for short or -
Turn ignition switch to “ON” position. (Do open between A/T =R
not start engine.) device harness connec-
* Check voltage between A/T device har- tor & and ASCD cancel aw
ness terminal @ and ground. switch harmess connec- ol
Brake pedal Volt tor @
feme peca olage ¢ ASCD cancel switch B
Depressed ov (Refer to “Component e
Released Battery voltage Check™, AT-123.)
¢ oK =1
@
EL
7
AT-119 201



702

TROUBLE DIAGNOSES — A/T Shift Lock System

E DISCONNECT

1S,
A/T device

harness connector

1

SATO19HA]

Diagnostic Procedure (Cont’d)
®

tor.

CHECK GROUND CIRCUIT.
1. Tumn ignition switch to “OFF” position.
2. Disconnect A/T device harness connec-

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

NG

h 4

A

OK
y

Repair harness or connec-
tor.

CHECK PARK POSITION SWITCH.
(Refer to “Component Check”, AT-77.)

NG

¥

Replace park position
switch.

OK

A

F

CHECK SHIFT LOCK SOLENQID.
(Refer to “Component Check”, AT-79.)

NG

) 4

OK
4

Reconnect shift lock harness connector.

h.

4

Turn ignition switch from “OFF” to “ON”
position. (Do not start engine.)

A

r

Replace shift lock solenoid.

Recheck shift lock operation.

NG

¥

OK

INSPECTION END

AT-120

.| 1. Perform A/T device

input/output signal
inspection test.

2. If NG, racheck harness
connector connection.




TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering Iock<\(\/
B

Lock plate 4

r Steering column

Unlock

Slider

- Adjuster holder
Red

Key interlock~,
cable i

Casing cap

— 7 B
T ———r———_j -

S /
M\ Bracket iControI cable
SATI27H
CAUTION:
s Install key interlock cable in such a way that it will not be

damaged by sharp bends, twists or interference with adja-
cent parts.

*  After installing key interlock cable to control device, make
sure that casing cap and bracket are firmily 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.

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

SATB0ZE

AT-121

a
=
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TROUBLE DIAGNOSES — A/T Shift Lock System

— j I‘
Steering @j
lock

cable

< Key interlock A

SATI88F|

)

— Key interlock rod7

e L X /,- /
Y o

N ; i
Key interiock red

NS

SAT805E

& MSCONNECT
24 €

: DISCONNECT
oLy,
i)

TS.

AT device Shift lock sclenoid
harness connector harness connector

SAT920H

% DISCONNECT
MAE

2&] DISCONNECT
A €

704

AT device Park position switch
harness connector harness connector
1 2
B L

SAT921H

Key Interlock Cable (Cont’d)

INSTALLATION
1. Set key interlock cable to steering lock assembly and install

iock plate.
2. Clamp cable to steering column and fix to control cable with

band.
3. Set control lever to P position.

4. Insert interlock rod inte adjuster holder.

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

Component Check

SHIFT LOCK SOLENOID

* (Check operation by applying battery voltage to A/T device and
shift lock solenoid harness terminal.

PARK POSITION SWITCH
¢ Check continuity between A/T device harness terminal @ and
park position switch harmess terminal @ .

Condition Continuity
When selector lever is set in “P” position and selec- Ves
tor lever button is released
No

Except above
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TROUBLE DIAGNOSES — A/T Shift Lock System

DISCONNECT

s
TS.

ASCD cancel switch
harness connector

o @

[Q]

SAT922H

Component Check (Cont’d)
ASCD CANCEL SWITCH
e Check continuity between terminals M and @ .

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

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

AT-123
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ON-VEHICLE SERVICE

SAT9g2C)

A/T solenoid harness
connector

SAT327F

Harness
terminal body

/

SAT995C

Unit: mm (in}
@ S5bolts ¢ = 40 (1.57)
® 6bholts § = 33 (1.30)
@® 2bolts ¢ = 43.5(1.713)

SATO04F

Control Valve Assembly and Accumulator
REMOVAL

1. Drain ATF from iransaxle.
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

D, dand @.

Bolt length, number and [ocation are shown in the illustration.

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

7. Disassemble and inspect control valve assembly if necessary.
Refer to AT-153.
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ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

TN (Contd)

6)’ Sefvorelease — 8. Remove servo release and N-D accumulators by applying

L By e g compressed alr if necessary.

ZN-D ]\*%( 9 %@\%g ¢ Hold each piston with a rag.

accumulator \d 7 /g%
5

U
NS

"

INSTALLATION

¢ Set manual shaft in Neutral, then align manual plate with L&
groove in manual valve.
* After installing control valve assembly, make sure that

selector lever can be moved to afl positions. EG
EE
Gl
///EQ Revolution Sensor Replacement -
DN | L T it
n Z Eg/%zensor il Reinstall any partrremove:i.
; . ways use new seain arts.
y ;}{/}o% y gp

0=
Afi A
- T

AAT189

Inhibitor Switch Adjustment BR

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

! = ‘?L‘Manua!‘s?a;‘t [ &5 B—”-
. i oy XéATwaF
Pin 4 mm {016 in) dia.- 4. Insert pin into adjustment holes in both inhibitor switch and &
) ﬁ manual shaft as near vertical as possible.
5. Reinstall any part removed. -
T 6. Check continuity of inhibitor switch. Refer to AT-107. EL

SAT404F
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ON-VEHICLE SERVICE

Control cable / . \‘(Q
Clamp _',\ C
< BN

LN
™ M )
o) / O
Lock nut 5 7
OCK nu b
\@ﬁ 11.8 - 147 Nem? ) \
" 2(1.20 - 1.50 kg-m,
87 - 10.8 fidb)

|

|
Control cabre@\"

\ 4

e

SAT576EA

= ——_—
‘ |
Q
KV38105450

e
¢ (J342886) "
e 7/\7‘/(:1 S /

SAT781-C,

SAT782

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.
2.

3.

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

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

Differential Side Oil Seal Replacement

1.

2.

3.

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

Install oil seal.

Apply ATF before installing.

4.

Reinstall any part removed.
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REMOVAL AND INSTALLATION

AAT108

SATI77H

Removal

CAUTION:

When removing the transaxle assembly from engine, first

remove the crankshaft position sensor (POS) from the assem-

bly.

Be careful not to damage sensor edge.

¢ Remove battery and bracket.

* Remove air cleaner and resonator.

¢ Disconnect terminal cord assembly harness connector and
inhibitor switch harness connectors.

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

* Remove crankshaft position sensor (POS) from transaxle.

*  Remove LH mounting bracket from transaxle and body.

* Disconnect conirol cable at transaxle side.

¢  Drain ATF.

* Remove drive shafts. Refer to FA section (“Drive Shaft”,
"FRONT AXLE").

¢ Disconnect oil cooler piping.

* Remove starter motor from transaxle.

s Support engine by placing a jack under oil pan.

Do not place jack under oil pan drain plug.

* Remove center member.

*  Remove rear plate cover and bolts securing torque converter
to drive plate.

Rotate crankshaft for access to securing bolts.

*  Support transaxle with a jack.
¢ Remove bolts fixing A/T o engine.
s | ower transaxle while supporting it with a jack.

Installation

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

AT-127
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REMOVAL AND INSTALLATION

SAT0444A)

® : AT 1o engine
@ : Engine to A/T

SAT406H

SATB3BA

Instailation (Cont’d)

When connecting torque converier 1o transaxle, measure dis-
tance “A” to be certain that they are correctly assembled.
Distance “A™:
14 mm (0.55 in) or more

Install bolts fixing converter to drive plate.

With converter installed, rotate crankshaft several turns to
check that transaxle rotates freely without binding.

Tighten bolt securing transaxle.

Bolt No. Eg:?glitcm;f mm {in)
@ 70-79 (7.1 - 8.1, 51 - 59 65 (2.56)
@ 70 - 79 (7.1 - 8.1, 51 - 59 52 (2.05)
) 70-79 (7.1 - 8.1, 51 - 59 52 (2.05)
@ 70-79(7.1-81,51-59) 40 {1.57)
& 70-79(7.1-81,51-59) 124 (4.88)

Reinstall any part removed.

Check fluid tevel in transaxle.

Move selector lever through all positions to be sure that tran-
saxle operates correctly.

With parking brake applied, rotate engine at idling. Move selec-
tor lever through “N” to “D”, to “2”, to “1” and to “R” position.
A slight shock should be felt by hand gripping selector each
time transaxle is shifted.

Perform road test. Refer to AT-25.
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MAJOR OVERHAUL

SEC. 311.313.327.381

- FO4A A
Pinion mate thrust washer I[]J 113 - 127 (11.5 - 13,0, 83 - 94) Differential side bearing &l
/\ adjusting shim
/ ~ A

88 - 103 "~

Pinion mate gear
Pinion mate shaft
Lock pin y 3
Lok e X & N
ide gear N
2 @) ) {9.0 - 10.5, 65 - 76) @ -
Side gear thrust washer % . ® El
{3 36 - 40 (3.7 - 4.1, 27 - 30} )
Differential case @ [ ] .
@ ‘__ T ,—
g b

Side gear thrust washer &

Differential side

bearing
) =
Final gear =8
. 3.7 - 5.9 (0.38 - 06, 33.0 - 52.1)

Speedometer drive gear Viscous coupling EE
E

Diff tial

Differential side bearing erential case LH

Side gear

k Pinion mate thrust washer GL
Pinion mate gear
. @ 7-

J Pinion mata shaft {0.7 - 1.1, 61 - 96} [0

Differential case RH

AT

=
i)

Seal ring #34

=10

Oil pump cover .
Rk
" Baffle plate ’
Inner gear
\ Quter gear @ =)

O-ring é:q

Oil pump housing
Ol seal $34 =1 Seal lip

Input shaft
Clip O-ring 79 \/

@) 5-7(05-07 43 - 61)

Speedometer pinion \

Qil pump assembly gT

RS
Differential lubricant tube
Converter housing =
Differential side oil seal ET
.4 R Seal lip
Torque converter )
[T 44 - 5945 - 6.0, 33 - 43) N (kg-m, in-lo) va
] Nem {kg-m, fi-Ib)
CATED:  Apply ATF,
B (P ¢ Apply petroieum jelly. EL
*  Select with proper thickness.

{17

SAT408HE
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MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Oil Channel

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

Torque converter
pressure

(Lock-up released) Reverse clutch pressure

Qil pump discharge hole Torgue converter pressure (Lock-up applied)
Servo release accumulator

shoulder pressure
Qil pump Y P

assembly

Qil pump suction hole
Reverse ) ) .
clutch Differential lubricant hole

pressure

Oil cooler tube (IN)

Servo release
accumulator
back pressure
{Reverse clutch
pressure)

Servo 4th apply
chamber pressure

Servo 2nd apply
chamber pressure

Oil pump
suction hole

— Qil pump discharge hole Servo 3rd release

chamber pressure
High clutch pressure

— Torque converter
pressure Low & reverse brake pressure
{Lock-up applied) N-D accumulator shoulder pressure

Overrun clutch pressure (Line pressure)

Forward clutch pressure

N-D accumulator back pressure
(Serve 4th apply chamber pressure)

Qil cooler tube (OUT) hale

Forward clutch pressure

il cooler tube {IN) hole

Overrun clutch pressure
press Torque converter pressure

{Lock-up released)

Torque converter pressure
(Lock-up applied)

High clutch
pressure

0 L
Low & \—Oil pump discharge hole _

ow & reverse brake Oil cooler {IN) hole pressure
pressure Reverse clutch pressure

. . . 0il i
Differential lubricant 'l pump suction hole
hole

]—Line pressure AAT307



DISASSEMBLY

1. Drain ATF through drain plug.
2. Remove torque converter.

-~ SATO0BD EM

3. Check torque converter one-way clutch using check tcol as
shown at left. e

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 =0
clutch spline using screwdriver.

c. Check that inner race rotates clockwise only. If not, replace
forque converter assembly. EE

Bend a wire and use

= it as a check tool.
g ~Approx. 3.0 {0.118) T
) {Bend a 1.5 (0.055) dia.
- wire in haif.}
g N
g AT
-9
<
Approx.
15 {0.59) B

Unit: mm (in) ] One-way clutch Rl
SATO0OD
4. Remove qil charging pipe and oil cooler tube. BE]
8T
O-ring ‘{\ c | \—Oil cooler
Washer-\/’g é lube B?
SAT411HA
5. Set manual shait to position “P”. A
6. Remove inhibitor switch.
EL

SAT552F)
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DISASSEMBLY

SATOG3F

Unit: mm {in)
O S5bolts g = 40 (1.57)
® 6bolts ¢ = 33 (1.30)
® 2bolts {§ = 43.5(1.713)

SATO04F

S5 |

e
Stopper ring \\ @kTerminal body

_C
AST solenoid
~— harness

// ///;ATOISD

SATO16D

b

C.

Remove oil pan and oil pan gasket.

Do not reuse oil pan bolts.

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

If frictional material is detected, replace radiator after
repair of AfT. Refer to LC section (“Radiator”, “ENGINE
COOLING SYSTEM™).

Remove control valve assembly according to the following pro-
cedures.

Remove control valve assembly mounting bolts (D, ® and @ .

. Remove stopper ring from terminal body.

Push terminal body into transmission case and draw out sole-
noid harness.
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DISASSEMBLY

10. Remove manual valve from contral valve assembly.

Manual valve

SATO0SF =
Retarn spring 11. Remove return spring from servo release accumulator piston.
@ servo release accumulator piston LG
=
g N-D accumulator piston
=
HE
€L

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

E&
Servo release agcumulator piston /7
BN Y. BE
/ \ r\\@ / Iy LiFh
' %\J Q///A SATO19DA
14. Remove N-D accumulator piston and return spring with com- g
pressed air.
15, Remove O-rings from N-D accumuiator piston.

- 16. Check accumulator pistons and contact surface of transmis- i
/ S AN sion case for damage.

Contact surface

A 00&5) 17. Check accumulator return springs for damage and free length. =
ek
&f&o,‘i/c
N-D accumulator Piston }DL’C

Contact

surface 4 ///é)»

REEE

Servo release accumulator piston /):\\SATO/2SDA

AT'1 35 717
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DISASSEMBLY

Lip seals
{4 piecas)

L & R oil tube

SAT862HA

Final drive
assembly

SATZ228F

18. Remove lip seals.

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

20. Remove converter housing according to the following proce-
dures.

a. Remove converter housing mounting bolts.

b. Remove converter housing by tapping it lightly.

¢. Remocve O-ring from differential oil port.

21. Remove final drive assembly from transmission case.
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DISASSEMBLY

case.

22. Remove differential side bearing outer race from transmission

SAT01DF§

BA
I sion case.
N
AR o
“\\\'# n,f\egiiiﬁ) éﬂ?”
- ¥

23. Remove differential side bearing adjusting shim from transmis-

G
2 EG
),u [ l__\ B o
(==
Ny R
: N Sat> §
— (“‘ a I'r\ ‘k B
AT D
N b — ~
*: Select correct thickness. _\ﬁ SATOD GL
24. Remove differential side bearing outer race from converter
housing. T

=
Ry
R
25. Remove oil seal with screwdriver from converter housing. ER
¢ Be careful not to damage case.
\ (./ I RS
ANy
N T ) Ej-T
JE =t SAT032D
26. Remove oil tube from converter housing. 14
EL
SAT230FA

AT-137
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DISASSEMBLY

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

b. Remove cil pump assembly, baffle plate and gasket from trans-

Oil pump mission case.

assembly

c. Remove thrust washer and bearing race from oil pump assem-
. bly.

Bearing race
@/‘

©/—Thrust washer

SATO13F

- 28. Remove brake band according to the following procedures.
;ﬂ)@-_ﬂ_m I W a. Loosen lock nut, then back off anchor end pin.

Py =2 — - Anchor end pin = .
S ¢ Do not reuse anchor end pin.

b. Remove brake band and strut from transmission case.




DISASSEMBLY

40 - 50 (1.57 - 1.97) * To prevent brake linings from cracking or peeling, do not
—— stretch the flexible band unnecessarily. When removing
40 the brake band, always secure it with a clip as shown in
(1.57) .
—_ the figure at left.

Leave the clip in position after removing the brake band.

Unit: mm {in)
SATG39D) ER

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

SAT040D

29. Remove input shaft assembly (high clutch) and reverse clutch
according to the following procedures. T
a. Remove input shaft assembly (high cluich) with reverse clutch.

b. Remove input shaft assembly (high clutch) from reverse ER

clutch.
Input shaft assembly
BT
SATS66F
n . L @
¢. Remove needle bearings from high clutch drum and check for i
damage or wear.
= ———
| EL
o3
Needle
bearing = ) [

SATS67F

AT"'1 39 721
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DISASSEMBLY

High clutch hub
@ant sun gear

SATS68F

Needle bearing

Front sun gear
F

High clutch hub\@

SATO19F

(=)

(.,J/ — Low and reverse Brake

.“_/ ° .
ooy

d. Remove high clutch hub and front sun gear from transmission
case.

2. Remove front sun gear and needle bearing from high clutch
hub and check for damage or wear.

f.  Remove bearing race from front sun gear and check for dam-
age or wear.

30. Remgve needle bearing from transmission case and check for
damage or wear.

31. Apply compressed air and check to see that low and reverse
brake operates.

32. Remove low one-way clutch and frent ptanetary carrier assem-
bly according to the following procedures.
a. Remove shap ring with flat-bladed scrawdriver.

AT-140



DISASSEMBLY

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

ety
S TN
??‘12_ \\C S0
:ﬁ%jﬁ = al
J / - Wl
1') < *L{///
ol Los (| L e
7 \"<&\_"“‘\,K ‘H / . [ ! i
/ / % ALERAN y / ‘ [o] 5
#_ Hooking tool ;7o ¢ 1
‘L made of wire, "= o
Y | ~— T . -
e wx“ia\ﬁ//m £l
LG
h
s___’ﬁr_'_"'—\
Approx. 3 mm (0.12 in) dia. | EG
Cut these area—_| =
d
GL
SATO21F
¢. Remove snap ring with flat-bladed screwdriver. 7
[l

S~ /Screwdriver

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

Low and reverse
brake piston @‘T
and retainer

SATD23F

e. Remove low and reverse brake spring retainer. iR

Spring retainer . . .
* Do not remove return springs from spring retainer.

AT'1 41 723
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DISASSEMBLY

Low one-way clutch

SAT048D)

brake piston
and retainer

Front planetary
carrier

Needle bearing

Black side

SAT024F

Clearance

-

SATO25F

<
T
a
e,

B AN

A
>

SATO26F

Rear sun gear
Take care of its direction.

Rear planetary cartier

SATO27F

f.

g.

33.

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

Remove needle bearing, low and reverse brake piston and
retainer from front planetary carrier.

Check front planetary carrier, low one-way clutch and needle
bearing for damage or wear.
Check clearance between planetary gears and planetary car-
rier 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 allow-
able limit.

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

Remove rear planetary carrier assembly from transmission
case.

Remove rear sun gear from rear planetary carrier.

AT-142



DISASSEMBLY

¢. Remove needle bearings from rear planetary carrier assembly.

‘ .
Needle bearing * Frl——/—-q
i
Rear planetary ’ff////flﬁ% ! lack side

carrier § |
|,

Needle bearing * ﬁ:i}ﬁ:ﬁ :
SATOR8F :

d. Check rear planetary carrier, rear sun gear and needle bear-
ings for damage or wear. 7
e. Check clearance between pinion washer and rear planetary
carrier with feeler gauge.
Standard clearance: E
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:

Clearance

0.80 mm (0.0315 Iin) E=
Replace rear planetary carrier if the clearance exceeds allow-
able limit.

SAT054D

34. Remove rear internal gear and forward clutch hub from trans-
Rear internal gear m|ssion case. “ﬂ |r
Forward clutch hub

SATO29F

35. Remove overrun clutch hub from transmission case. 5
Qverrun clutch hub !

SATO30F

36. Remove needle bearing from overrun clutch hub and check for A

damage or wear.
Overrun clutch hub

B4

Needle bearing

SATO31F

AT'1 43 725



726

DISASSEMBLY

SATO32F]

Black

side
é&
i

SATO33F)

o ®

SAT341F

SAT440D

37. Remove forward clutch assembly from transmission case.

38. Remove needle bearing from transmission case.

39. Remove output shaft agssembly according to the foliowing pro-
cedures.
Remove side cover bolts.

Do not mix bolts & and (B.
¢ Always replace bolts (& as they are self-sealing bolts.

o m

b. Remove side cover by lightly tapping it with a soft hammer.

¢ Be careful not to drop output shaft assembly. It might
come out when removing side cover.

¢. Remove adjusting shim.

AT-144



DISASSEMBLY

Soft
hammer

SATO36F

SATO61D

d.

e.

Remove output shaft assembly.

If output shaft assembly came off with side cover, tap cover
with a soft hammer to separate.

Remove needle bearing.

Disassemble reduction pinion gear according to the following
procedures.

Set manual lever to position “P” to fix idler gear.

Unlock idler gear lock nut using a pin punch.

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

AT-145
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DISASSEMBLY

ST27180001
{J25726-A)

Adjusting j
shim

SATO16D

oo
gturn spring —

SATO29F

P
.
Parking actuator !
support m
—

SAT0E6D

L5 SATO40F

d. Remove idier gear with puller.

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

41. Remove return spring from parking shaft with screwdriver.

42. Draw out parking shaft and remove parking pawl from trans-
mission case.

43. Check parking pawl and shaft for damage or wear.

44, Remove parking actuator support from transmission case.
45. Check parking actuator support for damage or wear.

46. Remove side oil seal with screwdriver from transmission case.

AT-146



REPAIR FOR COMPONENT PARTS

Manua! Shaft

SEC. 319

Retaining pin @
Parking rod
Parking rod plate

-54 7.5 N-m

{0.65 - 0.76 kg-m,

56.4 - 66.0 in- Ibl-\%

=)

&

Oil seal 934

Detent spring

D/ Retaining pin #34

SATA51HA

—

J-T T Guide plng'

- @‘ﬁ“@%[

:

REMOVAL
1. Remove detent spring from transmission case.

SATO42F

ST23540000 S
(J25689-A)

2. Drive out manual plate retaining pin.

ST23540000

Parkl\ng ‘ir;)d‘ N
W/ R
Manual ”-Db

shaﬂwﬁ(

4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.

AT-147

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

A

BN

[Ty
)]

FEE

CL

T

I=r
i

e8]
=9
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REPAIR FOR COMPONENT PARTS

SAT049F

SATO44F

(J25889-A)

ST25710000 %J%

KVv32101000 {

SATO45FB

Manual Shaft (Cont’d)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission
" case.

8. Remove manual shaft oil seal.

INSPECTION

* Check component parts for wear or damage. Replace if nec-
essary.
INSTALLATION

1. Install manual shaft oil seal.
*  Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

AT-148



REPAIR FOR COMPONENT PARTS

\_F‘arking rod plate
Parking rod

Approx.
3 mm (0.12 in)

Retaining pin

SATD46F]

ST23540000
(J25689-A)

(0.12 in)
Retaining pin

Manual plate

SATO47FB

L

| Guide pin ~

ﬁfﬁ;fﬁri; ;;)

Manual Shaft (Cont’d)

5. Install parking rod to parking rod plate.

6. Set parking rod assembly onto manual shaft and drive retain-
ing pin.

Both ends of pin should protrude.

7. Drive manual plate retaining pin.
Both ends of pin should protrude.

8. Install detent spring.

SATO42F
Oil Pump
SEC. 313 o oum ,
pump housing oil seal@
O—ring@
Qil pump cover Outer gear @
Inner gear
@ 7-11Nm
{0.7 - 1.1 kg-m,

61 - 95 in-lb) -

Seat ring 8 ®

(P : Apply petroleum jelly.

. Apply ATF.

SATO50FC

AT-149
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REPAIR FOR COMPONENT PARTS

SATG99H

SATO51F

Innar gear

Quter gear

SAT092D

SAT0S3D

SAT094D

Oif Pump (Cont’d)
DISASSEMBLY
1. Remove seal rings.

2. Loosen bolts in a crisscross pattern and remove oil pump

cover.

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

4. Remave O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

AT-150



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)
INSPECTION

Oil pump housing, oil pump cover, inner gear and outer
gear
* Check for wear or damage. @l

!

ElM
Side clearance
Dial gauge *  Measure side clearance of inner and outer gears in at least LG
/ four places around each outside edge. Maximum measured
Span {180 mm values should be within specified positions. )
(709 in)] Standard clearance: EG

0.030 - 0.050 mm (0.0012 - 0.0020 in)
5 L If clearance is less than standard, select inner and outer gear __
' as a set so that clearance is within specifications. =
Inner and outer gear:
) ter Refer to SDS, AT-228. ) 6L
Oil pump Inner gear gear * |f clearance is more than standard, replace whole oil pump Y=
housing assembly except oil pump cover.

T

* : Measuring points B A

SATO95D

* Measure clearance between outer gear and oil pump housing. B
Standard clearance:
/ 0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit: ar
0.181 mm (0.0071 in)
* [f not within allowable limit, replace whole oil pump assembly
except oil pump cover. B

SAT098D

Seal ring clearance

s  Measure clearance between seal ring and ring groove.
Standard clearance: =l
0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm {0.0098 in) X
* If not within allowable limit, replace oil pump cover assembly.

Clearance

SAT097D)
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REPAIR FOR COMPONENT PARTS

- ST33400001
(J26082)

SATI00DB|

SAT093D

Innar gear - j
R T

Quter gear

SAT092D

\eore /
A=

\: Seal ring“

SATE99H

Oil Pump (Cont’d)
ASSEMBLY
1. Install oil seal on oil pump housing.

2. Install G-ring on oil pump housing.
* Apply ATF to O-ring.

3. Install inner and outer gears on oil pump housing.
* Be careful of direction of inner gear.

4. Install oil pump cover on ail pump housing.

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

b. Tighten belts in a crisscross pattern.

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

* Do not spread gap of seal ring excessively while install-
ing. The ring may be deformed.

AT-152



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

W7 -9 (07 - 09, 81- 78

@7 -9 (07- 09 61-78)

|§] : Nem (kg-m, in-lb}

IPOPED

SAT973H
Qil strainer @ Check ball ® Pilot filter
O-ring (@ Lower separating gasket @@ Upper inter separating gasket
Clamp @ Separating plate 4 Separating plate
Terminal body 4 Lower inter separating gasket @ Upper separating gasket
O-rings @ Support plate @ Steel ball
Control valve lower body () Steel ball @ Control valve upper hody
Qil cooler relief valve spring @@ Control valve inter body

DISASSEMBLY

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

Bolt symbol a b c d e f

Bolt length “i” mm {in)| 13.5 | 58.0 | 40.0 | 66.0 | 33.0 | 78.C
@mﬂ ' (0.531) |(2.283) |(1.575) |{2.598) |(1.299) |(3.071}

Number of bolts 6 3 6 11 2 2

f: Reamer bolt and nut,

AT-153
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FE
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MT
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Nut
Lower body ‘XE

& Bolt N

I

4]

1%

Inter Hody

Upper body

plate
f; Reamer
Section Y—Y " bolt
Section Z—2
SATOB0F
a. Remove balts @, (@ and nut (f) and remove oil strainer from

il
strainer

assembly

=Pl
Line pressure -
so'enoid

SATO63F

b.

C.

control valve assembly.

Remove solenoid valve assembly and line pressure solenoid
valve from control valve assembly.

Remove O-rings from solenoid valves and terminal body.

AT-154



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts &, & and nut

@

)

A

e. Remove inier body from lower body.

Inter body

Upper body

S5AT432D

Accumulator f.  Turn over lower body, and remove accumulator support plate.

m support plate ]

=
[iNitia

SAT102D

g. Remove bolts (&), separating plate and separating gasket from g

Check ball Line pressure lower bOdy‘
relief valve A ' . .
\\ h. Remove steel balls and relief valve springs from lower body.

spring
e Be careful not to lose steel balls and relief valve springs. ST

Section A—A BT
SATI10D
i i /2
inter body i. Remove inter body from upper body.
BL
B4

Separating o
plate and—" N

Upper body

SATOB5F
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REPAIR FOR COMPONENT PARTS

@ 5 balls

SAT412H

SATO67F

SAT550G

SAT551G

Line pressuer

Shift solenoid valve B .
soiencid valve

\y Torque converter
clutch sclenoid
valve

Overrun clutch solenoid valve

MAT229A

Control Valve Assembly (Cont’d)

I

Check to see that steel balls are properly positioned in inter
body and then remove them,

Be careful not to lose steel balls.

k. Check to see that steel balls are properly pesitiocned in upper
body and then remove them.

* Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies

Check to see that retainer plates are properly positioned in
lower body.

Check to see that retainer piates are properly positioned in
upper body.

Be careful not to lose these parts.

Qil strainer

Check wire netting of oil strainer for damage.

Shift solenoid valves A and B, line pressure solenoid
valve, torque converter clutch solenoid valve and
overrun clutch solenoid valve.

Measure resistance. Refer to “Electrical Components

Inspection”. AT-106

AT-156



REPAIR FOR COMPONENT PARTS
' 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) &l

\
d

D (Coil outer
diameter)

Part No. 4 D ]
¢ [Length) 31872-31X00 17.02 (0.6701) 8.0 (0.315) WIA
SAT138D Ei
ASSEMBLY
1. Install upper, inter and lower body. LG
a. Place oil circuit of upper body face up. Install steel balis in their
roper positions.
proper p Ec
FE
Gl
SATO67F
b. Install upper separating gasket, upper inter separating gasket
Upper intar and upper separating plate in order shown in illustration. )
separating
gasket
Separating
plate
FA
Upper
separating
gasket
M
SATO72F

c. Install reamer bolts (® from bottom of upper body. Using g5
reamer bolts as guides, install separating plate and gaskets as

plate &
gasket . a set,
8T
Reamer bolt {
Upper body
Reamer HS
bolt (F)
Washer BT
SAT073FA
d. Install pilot filter. A&
Pilot filter
EL
1B

SATQ74F

AT-157 739
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REPAIR FOR COMPONENT PARTS

® 5 balls

SAT412H

Upper body
Reamer bolt ()

SATOV6FA

Check bail Line pressure
relief valve A

spring

Section A—A

SAT110D

Lower separating
gasket

Lower separating
plate

Lower separating
gasket

SATO77F

Support piate

Separating
plate & gaskets

1] ="
L 8
Lowsr body HsEe 1’9} 3

SATO78FA

Control Valve Assembly (Cont’d)

e. Place iower body as shown in illustration (side of inter body
face up). Instail steel balls in their proper positions.

f. Install inter body on upper body using reamer bolts (b as
guides.

* Be careful not to dislocate or drop steel balls.

g. Install steel balls and relief valve springs in their proper posi-
tions in lower body.

h. Install lower separating gasket, inter separating gasket and

lower separating plate in order shown in illustration.

Install bolts (@ from bottom of lower body. Using bolt & as
guides, install separating plate and gaskets as a set.
Temporarily install support plates on lower body.

AT-158



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

k. Install lower body on inter body using reamer bolts (f as
guides and tighten reamer bolts (p slightly.
Lower body
&
Heamer *
bolt {f
L T =]
\\T’J‘]Lrﬁj lL.[ Inter and I]\JﬂLSL
,——"I( i ,U‘_Jj upper bodies
NS
SAT126DA =
2. Install O-rings to solencid valves and terminal body.
e Apply ATF fo O-rings. 15
. i E@
¥ - {-ring
o -
Terminal -
body
oL
SATOB3F
3. Install and tighten bolts. o
Bolt length, number and location: J‘”‘
Bolt symbol & )] @ @® 0]
Bolt length “t"
Bamo mm {in)| 135 | 58.0 | 40.0 | €6.0 | 33.0 | 78.0 )
(0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071) [
Number of bolts 6 3 3] 11 2 2 =18
a (a; @ (&
| \
\ 8T
[.; -
Nut .
Lower body 5 ES
{€: Bolt | 1 ‘I &
| . f_ i ' BT
. )/ Infer bady /91@? A Al
7 JUIRS
TR
P .‘._- = q_'ﬁ s =
5 j % __" 2 i ‘. EL
upport
plate K
f! Reamer \m R =7
Section Y—Y bolt 1 ,__%_4 G!i B o ' 1DX
@r—@
Seclion Z—Z z
SATOBOF
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REPAIR FOR COMPONENT PARTS

SATO81FA

Solenoid
assembly

Line pressure
solenoid

SATOB4F|

Control Valve Assembly (Cont’d)

a. Install and tighten bolts (® to specified torgue.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

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 torgue.
(@ : 3.4 - 4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-lb)

AT-160



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

SEC. 317
&
B
FEE
BT
=4
R
i
8T
RS
BN
SATE59H

Apply ATF to all components before installation. 148,

@  Upper body i Return spring @ Return spring

@ Retainer plate 1@ Torque converter relief valve @ 1-2 accumulator piston

@ Plug (3 Retainer plate @ Plug =

@ Retumn spring @ Plug @ Retainer plate

(B Lock-up control valve @ Qverrun clutch reducing valve @ Return spring .

@ Retalner plate (1 Return spring @ 1st reducing valve [y

@ Plug @ Pilot valve @ Plug

Return spring @® Return spring @ Retainer plate

@  1-2 acoumulator valve ® Retainer plate . @ 2-3 tming valve

9 Retainer plate @ 1-2 accumulator retainer plate @ Retainer plate

AT"1 61 743
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REPAIR FOR COMPONENT PARTS

Retainer plates in upper body

SAT551G

SAT553G

Retainer plate

SAT554G

SAT137D)
g B
> )
[> 3wy
|
05y d. _
£ [Length)
SAT138D

Control Valve Upper Body (Cont’d)
DISASSEMBLY

1. Remove valves at retainer plates.
¢ Do not use a magnetic “hand”.

a. Use a screwdriver to remove retainer plates.

Remove retainer plates while heolding spring, plugs or sleeves.

* Remove plugs slowly to prevent internal parts from jump-
ing out.

¢. Place mating surface of valve body face down, and remove
internal parts.

* [f a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer.

¢ Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve spring
* Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.
Inspection standard:
Refer to SDS, AT-225.
* Replace valve springs if deformed or fatigued.
Control valves

* (Check sliding surfaces of valves, sieeves and plugs.

AT-162



REPAIR FOR COMPONENT PARTS

SAT139D

Valve
. Apply ATF.

SAT141D

1-2 accumuiator
valve

e B
ey v
%\ﬁ’/’\\“:ﬁ\\%\?’i

TR T
\_..{\\—Q}__\ ( t_&»‘l’\_

{ b
\ TR ZOEE
N ez
. ":v'{\u:/

Retainer (3 9%
\at L 1-2 accumulatoer
plate S ;
/@\\\ retainer plate

@’ Return spring
Q-

r 1-2 accumulator piston
ﬂ/ xPlug

Retainer plate BAT142D

Retainer plate

Screwdriver ~/

SAT143D

Control Valve Upper Body (Cont’d)
ASSEMBLY

1.

Lay control valve body down when installing valves. Do
not stand the control valve body upright.

Lubricate the control valve body and all valves with ATF. Install
control valves by sliding them carefully into their bores.

Be careful not to scratch or damage valve body.

Wrap a small screwdriver with vinyl tape and use it to insert the
valves into their proper positions.

1-2 accumulator valve

2.

Install 1-2 accumulator valve. Align 1-2 accumuiator retainer
plate from opposite side of control valve body.
Install return spring, 1-2 accumulator piston and plug.

Install retainer plates
While pushing plug or return spring, install retainer plate.

AT-163
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BT

ST

A

EL
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REPAIR FOR COMPONENT PARTS

D ———|

SATO86F

Control Valve Upper Body (Cont’d)

Retainer plate

Unit: mm (in)
Name of control valve Length A Length B

Pilat valve 21.5 (0.848)
1-2 accumulator valve

1-2 accumulator piston valve 9.5 (1.516)
1st reducing valve 6.0 {0.236) 21.5 (0.846)
Overrun clutch reducing valve 24.0 (0.845}
Torque converter relief valve 21.5 (0.846)
Lock-up control valve 28.0 (1.102)

* |nstall proper retainer plates.

AT-164



REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Lower Body

Apply ATF to all components before installation.

Lower body
Retainer plate
Return spring
Piston
Parallel pin
Sleeve
Return spring
Pressure modifier valve
Retainer plate
Plug

Shift vaive B
Return spring

SESESECEOIS ORI DR ORS)

SNSRI SRS RS RSES RSN

Plug

Retaining plate
Retaining plate
Plug

Return spring.
Manual valve
Pressure regulator valve
Return spring
Spring seat
Piug

Sleeve

AT-165

PRI ®

SAT414H

Retainer plate

Return spring

Overrun clutch control vaive
Plug

Retainer plate

Return spring
Accumulator control valve
Plug

Retainer plate

Shift valve A

Retainer spring

Retainer plate

747



REPAIR FOR COMPONENT PARTS

Retainer plates in lower pody

SATE50G)

D (Ceoil outer
diameter)

¢ (Length)

1

SAT138D

Retainer plates in lower body

SAT550A,

TYPE I

748

TYPE I

SATO89F|

Control Valve Lower Body (Cont’d)

DISASSEMBLY
Remove valves at retainer plate.

For removal procedures, refer to “DISASSEMBLY™ of Control

Valve Upper Body. AT-162

INSPECTION
Valve springs

* Check each valve spring for damage or deformation. Also

measure free length and outer diameter.

Inspection standard:
Refer to DS, AT-225

* Replace valve springs if deformed or fatigued.

Control valves

* Check sliding surfaces of control valves, sleeves and plugs for

damage.

ASSEMBLY
e [nstall control valves.

For installation procedures, refer to “ASSEMBLY" of Control

Valve Upper Body. AT-163

Retainer plate

Unit; mm (in)
Name of control valve and plug lLength A Length B Type
Plug 19.5 (0.768)
Pressure regulator vaive
Accumulater control valve
6.0 (0.236) | 28.0 {1.102) |

Shift valve A

Overrun clutch control valve

Pressure modifier valve

Shift valve B

* |nstall proper retainer plates.

AT-166



REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315 Reverse clytch
Snap ring ) drum
| Retaining plate & Prstan j\\ \‘\ A
Driven plate Oil seal Q RTEY—, Y \ &
D—ring@ ATFS — ‘ \\ "
Return spring —, \\,‘.‘ \ \ )
Spring retainerj\ \\\ \\\ \ 7
Snap ring gﬂ\ \\ “x\ 5 M
Drive plate Dish plate — \ \ @5}
1 Al
Driven plate — g [ P
E lin
o G
\/
R t ini | t b 4 1
etaining plate —\\ [\ \/. =3
Snap ring Q—\ |\V—; N
| \ >/ e
//‘;,‘ * . Select proper thickness.
« Drive plate : Apply ATF, .
| SATOHIFG | i
DISASSEMBLY WT
PE I 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.
A b. Check to see that refaining plate moves to snap ring.
@ ok ¢. If retaining plate does not contact snap ring:
¢ D-ring might be damaged. Ed
; (_,//;;‘ * (il seal might be damaged.
- (] . N . . .
g%j%” oump assemoly Fluid might be leaking past piston check ball. .
P
SATO92F
- 2. Remove snap ring. oe)
3. Remove drive plates, driven plates, retaining plate, and dish
plates.
&V/ &
E
T SATO93F
g 4. Set Tool on spring retainer and remove snap ring from reverse A
g KV31102400 clutch drum while compressing return springs.
g (J34285 and J34285-87) ¢ Set Tool directly over springs. =8
\E - e Do not expand snap ring excessively.
ﬁ:\-‘l\ : 5. Remove spring retainer and return springs. .
% I,
ot | iy
Yla ‘\“,M
AR
. ____~~“—Snap ring
SATO94F

AT-167
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REPAIR FOR COMPONENT PARTS

SATOI6F]

Thickness

Facing

Core plate

SAT162D

SAT163D

Piston -
!

il seal

SATO97F

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by turning it.

7. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return

springs
¢ Check for deformation, fatigue or damage.
If necessary, replace.

Reverse clutch drive plates

* Check facing for burns, cracks or damage.
* Measure thickness of facing.
Thickness of drive plate:
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
¢ If not within wear limit, replace.

Reverse clutch dish plates

e Check for deformation or damage.
¢  Measure thickness of dish plate.

Thickness of dish plate: 3.08 mm (0.1213 in)

* |f deformed or fatigued, replace.
Reverse clutch piston

*» Make sure that check balls are not fixed.

s Apply compressed air to check bal! oil hole opposite the return

spring. Make sure there is no air leakage.

*  Apply compressed air to oil hole on return spring side tc make

sure that air leaks past ball.

ASSEMBLY

1. Install D-ring and oil seal on piston.
s Take care with the direction of lip seal.
e Apply ATF to both parts.

AT-168



REPAIR FOR COMPONENT PARTS

SATO96F

KVv31102400
{J34285 and J34285-87)

SATO93F

SAT105F

SATO92F)

Reverse Clutch (Cont’d)

2. Install piston assembly by turming it slowly.
* Apply ATF to inner surface of drum.

3. [nstall return springs and spring retainer on piston.
4. Set Tool on spring retainer and install snap ring while com- [ &
pressing return springs.

* Set Tool directly over return springs.

5. Install drive plates, driven plates, retaining plate and dish
plates.

* Take care with order of plates.
Install snap ring.

F&
15} i,
TS
7. Measure clearance between retaining plate and snap ring. If g5
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm {0.020 - 0.031 in) 57
Allowable limit 1.2 mm {0.047 in)
Retaining plate:
Refer to SDS, AT-226. ES
BT
8. Check operation of reverse clutch. A&
Refer to "DISASSEMBLY”, “Reverse Clutch”, AT-167.
EL

AT-169 751
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REPAIR FOR COMPONENT PARTS

High Clutch

Driven plate [Thickness: 1.4 mm (0.055 in}] SEC. 315
Retaining plate #

Seal ring §34 P =,

Driven plate
[Thickness: 2.0 mm (0.079 in)] (\/\

] A
, S\ st
Snap ringJ / P\ < )
Orive plate | - o
. 3 =
Driven plate — /\// \‘ ©\ <4 \\_

N / \ (@ Q» \ Il;l_lpu’: sfliaft assembly
Retaining T yid /\\ T VA \ -\ —Piston {High clutch grum)
plate # = \ i\ \\ \ | \ \— “ Return spring

: & | o \ D-ring $T4CATED
5o, ‘ “; \ \ \—Dﬂring}zﬁ
® | - Spring retainer

-Snap ring Q:i

Q‘:) Apply petroleum Jeily.

. Apply ATF.

* : Select proper thickness.

SAT415H

DISASSEMBLY

1. Check operation of high clutch.

a. Apply compressed air to oil hole of input shaft with nylon cloth.

¢ Stop up hole on opposite side of input shaft with nylon
cloth.

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.
* (il seal might be damaged.
s Fiuid might be leaking past piston check ball.

SAT176D
2. Remove seal rings from input shaft.
*  Always replace when removed.

Input shaft
Seal ring
SATI77D

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.

Screwdriver

SATO95F

AT-170



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

5. 8Set Tool on spring retainer and remove shap ring from high
KV31102400 clutch drun_1 while compresgng return springs.
(J34285 and » Set Tool directly over springs.
J34285-87) ¢ Do not expand snap ring excessively.
Remove spring retainer and return springs. Gl
SAT106F El
7. Remove piston from high clutch drum by turning it.
LC
FE
GL
SAT141F
8. Remove D-rings from piston. ‘
T
(Fd
Figton B
D-ring pring SAT37TIFA o
INSPECTION 2R
High clutch snap ring, spring retainer and return
springs. iR
* Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs, S
replace them as a set.
=
High clutch drive plates A
Thickness » Check facing for burns, cracks or damage.
* Measure thickness of facing. Bl
Facing Thickness of drive plate:
"~ Standard value 1.6 mm {0.063 in)
Wear limit 1.4 mm (0.055 in) iy
* |f not within wear limit, replace.
Core plate
SAT162D




REPAIR FOR COMPONENT PARTS

High Clutch (Cont'd)

High clutch piston

* Make sure that check balls are not fixed.

*  Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air ieakage.

* Apply compressed air to oil hole on return spring side to make
sure that air leaks past ball.

Check air does not Check air flow.

flow through through ball
bail hols. hole.  SAT186D

Seal ring clearance

s Install new seal rings onio input shaft.

¢ Measure clearance between seal ring and ring groove.
Standard clearance: 0.08 - 0.23 mm
(0.0031 - 0.0091 in)
Allowable limit; 0.23 mm {0.0091 in)

* if not within atlowable limit, replace input shaft assembly.

SAT187D

ASSEMBLY

1. Install D-rings on piston.
¢ Take care with the directicn of oil seal.

Apply ATF to both parts.

Piston

SAT371FA

\
A

Install piston assembly by turning it slowly.
Apply ATF to inner surface of drum.

SAT111F

Spring retainer 3. Install return springs and spring retainer on piston.

Return spring

SAT109F

AT-172



REPAIR FOR COMPONENT PARTS

KV31102400
(J34285 and
J34285-87})

SAT108F

Snap ring

@/ Stopper
SAT113F

SATO85F

Nylon cloth

SAT196D

High Clutch (Cont’d)

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

* Set Tool directly over return springs.

+ Do not align snap ring gap with spring retainer stopper.

¢

install drive plates, driven plates and retaining plate.
Take care with the order and direction of plates.
6. Instail snap ring.

FE

7. Measure clearance between retaining plate and snap ring. f g
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 1.8 - 2.2 mm (0.071 - 0.087 in) 8T
Allowable limit 3.0 mm (0.118 In)
Retaining plate:

Refer to SDS, AT-226. RS
BT
8. Check operation of high clutch. A

Refer to “DISASSEMBLY”, “High Clutch”, AT-170.

AT-173 755
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

Apply petroleum jelly

9. Instail seal rings to input shaft.
e Apply petroleum jelly to seal rings.
* Always replace when removed.

SATISTD
* Roll paper around seal rings to prevent seal rings from
’a Thick paper spreading.
Tape
SAT198D

Forward Clutch and Overrun Clutch

SEC. 315

™

(U Snap ring

@ Retaining plata &
‘3) Drive plate

1) Driven plate

(& Dish plate

Driven

3 2
—_—
Forward Overrun
ctutch elutch
Snap _r;\gQ Driven plate

Retaining plate # -

-
e

_ " 5pring

Snap rimi @ retainer

.
Y o
} . M (\\Qﬁ
95
\\J : dverrun
Return spring  Suteh
pistan

- e S

Drive plate - — i)
arward ! \/3
- " clutch B
o
B——;

Q Drive plate
Retaining plate %
A ’///

cluteh drum

Cil seal Q CATED
. Dring#gd
Forward clutch piston
Oil seal #34 CATE>
D-ring 634 CaTF> : Apply ATF.

* ; Select proper thickness.

SATS56GC

AT-174



REPAIR FOR COMPONENT PARTS

~ Hole for forward
Hole for overrun —\ ,/ clutch inspection
clutch inspection |

SAT123F

SAT203D

SATZ204D

—KV31102400
[J34285 and
J34285-87)

Spap ring

SAT124FB
YForward clutch piston
\\
kY
T Overrun clutch
s [)T“ 3, 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 to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

ses00 TR~

2. Remove shap ring for forward cluich.
3. Remove drive plates, driven pilates, retaining plate and dish
plate for forward clutch.

4. Remove snap ring for overrun clutch.
5. Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

6. Set Tool on spring retainer and remove snap ring from forward
cluteh drum white 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 =l o o

8. Remove forward clutch piston with overrun clutch piston from
forward clutch drum by turning it.

AT-175

@

[i,

T

o
Fﬂ'#‘\.

L} i
P

E

HoiE
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REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch piston from forward clutch piston by

Forward clutch piston VO“'E"U” clutch turning it.
\ | piston

SAT126F

10. Remove D-rings and oil seals from forward clutch piston and
overrun clutch piston.

Forward clutch
Qil seal pisten
D-ring

- Overrun clutch piston

SATIZ7F
INSPECTION
Snap rings, spring retainer and return springs
* Check for deformation, fatigue or damage.
¢ Replace if necessary.
¢ When replacing spring retainer and return springs,
replace them as a set.
Forward clutch and overrun clutch drive plates
Thickness * (Check facing for burns, cracks or damage.
e Measure thickness of facing.
Facing Thickness of drive plate:

Forward clutch
Standard value: 1.6 mm (0.063 in})
Wear limit: 1.4 mm (0.055 in)
Overrun ciutch
Core plate Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
satieep|  ®  If not within wear limit, replace.

Forward clutch and overrun clutch dish plates
* Check for deformation or damage.

+ 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)
¢ |f deformed or fatigued, replace.
SAT163D

8 AT-176



REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Ciutch (Cont’d)

Forward clutch drum
"\< \ s Make sure that check balls are not fixed.
s 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 g
drum. Make sure there is no air leakage. -
, i
Check air does not flow Check air flows
through balt hole. through ball tiole.
SAT213D B

Overrun clutch piston

* Make sure that check balls are not fixed. LG

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage. B

* Apply compressed air to oil hole on return spring side. Make Z2G
sure that air leaks past ball.

iz

‘ / Check air flows
Check air dees not flow through bail hole. @1_
through ball hole. e SAT212D -
ASSEMBLY .
:j.f i

1. Install D-rings and oil seals on forward clutch piston and over-
run clutch piston.
¢ Take care with direction of lip seal.

Apply ATF to both parts.

Forward clutch
il seal PIStON
D-ring @i@\
Overrun ¢lutch piston SAT127F

n

Install overrun clutch piston assembly on forward clutch piston
Forward ciutch piston O_V‘;-'"U” clutah by turning it slowly.

1ston
i Apply ATF to inner surface of forward clutch piston.

SAT1268F
. U];
Forward clutch piston 3. Install fprwgrd clutch piston assembly on forward clutch drum ™
\ by turning it slowly.
¢ Apply ATF to inner surface of drum. El
o




REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch (Cont’d)
install return spring on overrun clutch piston.

4,
Spring refainer
SAT131F
Check ball * Align the mark on spring retainer with check ball in overrun
(Querrun clutch piston) clutch piStOﬂ.
/__——r _ﬁ&_‘_“-_
e
/ \_I\
O A0
S
\///— i 7—1“\“‘\/
| Mark on the
spring retainer
SAT133F
5. Set Tool on spring retainer and install snap ring while com-
k31102400 pressing return springs.
(434285 and e Set Tool directly over return springs.
J34285-87}
-~ Snap ring
SAT124FB
* Do not aligh snap ring gap with spring retainer stopper.
/ Snap ring
Ring gap/\J
SAT134F
8. Install drive plates, driven plates, retaining plate and dish plate
for overrun clutch,
Serewdriver e Take care with order of plates.
7. Install snap ring for averrun clutch.
Snap
ring
SAT204D

760
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

8. Measure clearance between overrun clutch retaining plate and
Fasier gauge snap ring_
If not within alfowable limit, select proper retaining plaie.
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowable limit 1.7 mm (0.067 in)
Overrun clutch retaining plate:

Refer to SDS, AT-226. A
SAT135F =

T — 9. Install drive plates, driven plates, retaining plate and dish plate
for forward clutch. Le

o * Take care with order of plates.

10. Install snap ring for forward clutch. _
EG
BE
SAT203D @L
11. Measure clearance between forward clutch retaining plate and e
M

shap 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 1.85 mm (0.0728 in)
Forward clutch retaining plate: =
Refer to SDS, AT-226. -

SAT228D
12. Check operation of forward clutch. 3R
/-~ Hole for forward Refer to “DISASSEMBLY” of Forward Clutch and Overrun
Hole fo_r averrun / clutch inspection Clutch. AT-175
cluteh inspection 13. Check operation of overrun clutch. &T
Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Cluich”, AT-175.
SiER
Rid
BT
SAT123F
(Y
EL
5%



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Dish plate — ~
Snap ring Q_\ );’;‘f:*"\
Spring retainer — \ ”’\:_)%j \\
D-ring §29 GTE—, \ . \ijd A
Ding WO\ - £
Piston —\ \\ \\ \\ i f)
Cylinder 7 \ \ \ \\ @
‘ \ ) ]
Snap ring Q—{ \‘ Drive plate
| ,/ - \

— Retaining plate %
irDri\.Jen plate

Wi

RO
b For disassembly and assembly, refer to / Dri i

the E:rocedures given in "ASSEMBLY" * . Select proper thickness. . rve plate

and “DISASSEMBLY . . Apply ATF. Dish plate SAT137FB
DISASSEMBLY
1. Check operation of low & reverse brake.
a. Apply compressed air to oil hole of transmission cass.
b. Check to see that retaining plate moves to snap ring.
¢. If retaining plate does not contact snap ring:
* D-ring might be damaged.
e Qil seal might be damaged.
* Fluid might be leaking past piston check ball.

4. In order to remove piston, apply compressed air to oil hole of
retainer while hotding piston.

* Apply air gradually and allow piston to come out evenly.

SAT149F

5. Remove D-rings from piston.

Low and reverse
brake piston SAT150F

260 AT-180




REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
¢ Check for deformation, fatigue or damage.

If necessary, replace. &l
e When replacing spring retainer and return springs,
replace them as a set. BA
B
Low & reverse brake drive plate
Thickness * Check facing for burns, cracks or damage. LG
* Measure thickness of facing.
Facing Thickness of drive plate:
Standard value 1.8 mm (0.071 in) EC
Wear limit 1.6 mm (0.063 in)
* |f not within wear limit, replace. -
Core plate
GL
SAT182D
ASSEMBLY 3T
N i : 5
§ ) 1. Install D-rings on piston.

o Take care with the direction of oil seal.
Apply ATF to both parts.

A

Low and reverse
brake piston SAT150F

2. Set and align piston with retainer. B
* This operation is required In order to engage the protru-
sions of piston to return springs correctly.

Low and reverse brake

Further procedures are given in “ASSEMBLY”". 8T
Retainer
BT
SAT323F
Retaining plate 3. Install driven plates, drive plates, dish plate and retaining plate A
Dish plate on transmission case.
Driven plate * Take care with order of plates and direction of dish plate. L
Drive plate
Transmission
()

SO

]
e




REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’'d)
4. Install snap ring.

5. Measure clearance beiween driven plate and transmission
case. If not within allowable limit, select proper retaining plate.
(front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in)
Allowable limit 3.5 mm (0.138 in)
Retaining plate:
Refer to SDS, AT-226.

Transmission case
Feeler gauge

SAT155F

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

SEC. 315

Forward one—way clutch

Thrust washer ®

Forward clutch hub

Thrust washer SR (B)
Overrun ciutch hub

Rear internal gear

ER P : Apply petroleum jelly.
SAT975H




REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)
DISASSEMBLY
1. Remove overrun cluich hub and thrust washer from forward

clutch hub.
Thrust washer @ @[
Rear internal -

Overrun clutch
hub

Forward gear
clutch hub n
e
SATI57F Eldl
2. Remove forward clutch hub from rear internal gear.
LG
Forward clutch
hub
=6
Rear internal EE
gear
L
SAT251D
3. Remove bearing from rear internal gear. M

r@,\‘
Rear internal e
Fa
SAT252DA
4. Remove thrust washer from rear internal gear. 2]
-—Thrust washer
pAC]
—-Rear L
internal
gear ..
87
SAT253D
. G,
5. Remove bearing from forward one-way clutch. i
Bearing
=
Forward =L
gne-way clutch
P Forward clutch H_D:'){

hub

SAT254DA)

AT-183 765
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REPAIR FOR COMPONENT PARTS

Forward one-way
clutch

Forward clutch
hub

SAT255D
‘ ;
Overrun
clutch hub
. t ./
_! - L t
Jaia i f —
Rear internal Forwarg” ¢ 1
gear clutch hub SAT256D
Forward
one-way
clutch

. - Protrusion
Forward one-way

clutch SATY76H

_.— Bearing

- / Forward
l s one-way clutch

-~ Forward
cluich hub

SAT159FA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

6. Remove forward one-way clutch from forward cilutch hub.

INSPECTION

Rear internal gear, forward ciutch hub and overrun
clutch hub

* Check rubbing surfaces for wear or damage.

Bearings and forward one-way clutch

* Check bearings for deformation and damage.
* Check forward one-way clutch for wear and damage.

ASSEMBLY

1. Install forward one-way clutch on forward clutch.
* Take care with the direction of forward one-way clutch.

2. Install bearing on forward one-way clutch.
*  Apply petroleum jelly to bearing.

AT-184



REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’'d)
Thrust washer 3. Install thrust washer on rear internal gear.
s Apply petroleum jelly to thrust washer.

*» Align hooks of thrust washer with holes of rear internal
gear. &

SAT160F EH

4. Install bearing on rear internal gear.
¢ Apply petroleum jelly to bearing. LG

Bearing

Rear internal
gear

SATI61FA

Install forward clutch hub on rear internal gear.

Rear internat gear |  ®  Check operation of forward one-way clutch.
Hold rear internal gear and turn forward clutch hub.
Check forward cluich hub for correct locking and unlock-
ing directions.

¢ If nat as shown in illustration, check installation direction

of forward one-way clutch. i
Forward
|lill eluteh hub
N
Unlocked Locked [BL
hDD
d> SAT713H
6. Install thrust washer and overrun clutch hub. EE
Overrun clutch *  Apply petroleum jelly to thrust washer.
hub . .
¢ ¢ Align hooks of thrust washer with holes of overrun clutch __
hub. ST
Thrust washer . . . . .
rust wa _ e Align projections of rear internal gear with holes of over-
Rear irternal run clutch hub. -
Forward gear T
clutch hub
BT
SAT15TF
A
£l

AT-185 267



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer

SEC. 314

Reduction pinion gear

|

bearing outer race —, =
H‘IUQ - 123 \\ ‘;‘;—\&M:ﬁ //
(11.1 - 125,80 - 90) iR = N
el N e N
IR I PR ‘
Reduction pinion gear \ y v Itgjj ) \\ ﬂ»f"f ! \Outpm shaft bearing $7¢
bearing (ATE LS A ] O
S\ NOREER ) SN X
Reduction [ N EEOS | TR . 4 \_
L : S AP | \ Cutput shaft
pinion gear—\ N [ \\\:‘ i /'/ ) /’T % \ \
\ ‘\II 1?:@1 ' | //‘/@\ \A\\ - sl e 6:’ I®
A
} Lv ! - Thrust needle bearing
.

\
\

\
Q@i

'\

— Lock nut P:Q
[Eam - 324 (30 - 33, 217 - 239)

B
\\

Idler gear _\ \

Adjusting shim# —,
Y

Idler gear bearing (ATF) \.\
: 3

(20 - 24(20 - 24,14 - 17)

o
\.

Seal ring §74 ®

*— Radial needle bearing

earing retainer

) Nem (kg-m, ft-ib)
w : Select proper thickness.

(P : Apply petroleum jelly.

CATF): Apply ATF.

p- Snap ring Q

SAT557GB

DISASSEMBLY

W
vl

Seal

Bearing
retainer

1. Remove seal rings from output shaft and bearing retainer.

Qutput shaft

ring

SAT164F|

2. Remove output shaft bearing with screwdrivers.

Always replace bearing with a new one when removed.
Do not damage output shaft.

SAT165F]

768
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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.

)

W i
@b‘t@a

SAT166F ER

4. Remove needle bearing from bearing retainer.

LG
EE
S
retainer @—[L
SAT167F
5. Remove idler gear bearing inner race from idler gear.
Drift 7 i
:{W]
“IJI-‘-.-.,M

SAT168F

6. Remove idler gear bearing outer race from transmission case. [gg

7 SATB50DC

7. Press out reduction pinion gear bearing inner race from reduc- v
tion pinion gear.
Suitable drift E[L,

Puller

SAT1689F

AT'1 87 769



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear
50 and Bearing Retainer (Cont’d)

o 8. Remove reduction pinion gear bearing outer race from trans-
mission case.

SAT170F

INSPECTION

Output shaft, idler gear and reduction pinion gear

* Check shafts for cracks, wear or bending.
¢ Check gears for wear, chips and cracks.

Bearing
* 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.

SPD715

Clearance Seal ring clearance

] Seal ring * Install new seal rings to output shaft.
7 * Measure clearance between seal ring and ring groove of out-
% 4 \/—/‘ put shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)

Bearing If not within allowable limit, replace output shaft.
retainer install new seal rings to bearing retainer.
Output shaft SAT1TIE Measure clearance between seal ring and ring groove of bear-

ing retainer.
Standard clearance:
0.10 - 0.30 mm (0.0039 - 0.0118 in)
Allowable limit:
0.30 mm (0.0118 in)
If not within allowable limit, replace bearing retainer.

AT-188



REPAIR FOR COMPONENT PARTS

Kv40100630
/ (J26092)

SAT170F

Drift

KV40100630
(J26092)

SATI75F

ST35321000

SAT863D]

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer (Cont’'d)

ASSEMBLY

1.

2.

3.

4,

5.

Press reduction pinion gear bearing inner race on reduction
pinion gear.

Install reduction pinion gear bearing outer race on transmis-

sion case.

Press idler gear bearing inner race on idler gear.

Instalt idler gear bearing outer race on transmission case.

Press output shaft bearing on output shaft.

AT-189

BT

RA
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer (Cont’d)

Suitable 6. Press needle bearing on bearing retainer.
drift

SAT176F

7. Install snap ring to bearing retainer.

SAT166F)

Bearing 8. After packing ring grooves with petroleum jelly, carefully install
retainer new seal rings on output shaft and bearing retainer.

5 FTN
mL Output shaft
Seal ring

SAT164F
paper * Roll paper around seal rings to prevent seal rings from
Tape spreading.
Bearing
/ retainer
O ‘ _/.--‘_*_—1--.\\I
@ ~ L&s;:‘s)v
1
f,.-’f e ::* 7:
(L_ N
k 3
%@f/m%’
Output shaft
SATIT9F

772 AT'1 90



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315
Lock nut
[DJ 31-36(3.2-37, 23-27
€]
. Second servo return spring
Anchor end pin Q:(fk /
% Band servo piston stem
el A,
< /\ /— Band servo thrust washer LA
\ / Band servo piston
‘ y %/ D.ring §4 CATE> EM
ey 0 /\ OD servo return spring
T .
S @/—Spring retainer L
O-ring ((@ \ o E-ring 34
DGTD ¢ | ' -
Servo piston \ S 55
retainer Gasket ’
D-ring §14 CATFY —~ 4 \g
0D servo piston ~OD servo piston retainer EE
L Brake band O-ring Q are . G > f\_\ =i
¢ Adjustment is required.
CATEY : Apply ATF. £ o
0] : Nem (kg-m, ft-Ib) O] 20 - 24 (2- 24,14 - 17) SATSE0HB | Cl=
DISASSEMBLY T
th

1. Remove band servo piston fixing bolts.

Wodll )e By AN

5 vq " .

G /n | /(

TRt = %&A
QD servo [~ Fi
piston retainer | T

2. Apply compressed air to oil hole in transmission case to pg
remove OD servo piston retainer and band servo piston
assembly.

e SR R g ¢ Hoid band servo piston assembly with a rag or nylon §T
Aol - ‘ waste.

ool
=

3. Apply compressed air to oil hole in OD servo piston retainer to HA
remove CD servo piston from retainer.

¢ Hold OD servo piston while applying compressed air.

oD servo
piston _\

Nylon waste

SAT29CDB

AT'1 9 1 773
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REPAIR FOR COMPONENT PARTS

S

D-ring
QD servo piston

SAT2910B

Q-ring (Smal! diameter)

OD servo
piston retainer

QO-ring (Large diameter) SATI120FA

Servo piston
retainer

Band servo
piston assembly
SAT293D

Spring
retainer

SAT294D

Band servo
stem
Spring
f retainer - Band servo
thrust washer

ﬁ\\ Band servo piston
:

0D servo
return spring SAT2950DA

Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from OD servo piston.

5. Remove O-rings from OD servo piston retainer.

6. Remove bhand servo piston assembly from servo piston
retainer by pushing it forward.

7. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.

8. Remove OD servo retum spring, band servo thrust washer and
band servo piston stem from band servo piston.

AT-192



REPAIR FOR COMPONENT PARTS

O-ring

(Small diameter) £3¢

Servo piston
retainer

G-ring

{Large diameter) Q

. Apply ATF.

SAT206DA

Band servo piston

D-ring

SAT297D

QD servo return spring
2nd servo

return spring
N\

SAT297D

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

* (Check for deformation or damage.
s Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-229.

ASSEMBLY

1. Install D-rings to servo piston retainer.

¢ Apply ATF to D-rings.

¢ Pay attention to position of each O-ring.

AT-193
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REPAIR FOR COMPONENT PARTS

Band servo
stem
Spring
retainer Band servo
thrust washer

Band servo piston

OD serva
return sprlng SAT295DA

Spring
retainer

SAT301D|

Q-ring

Serve piston (Smail diameter) Q (ATE

retainer

O-ring

{Large diameter) QB @

CATE> : Apply ATF.
SAT296DA

SAT303D

0D servo piston

SAT281DB

Band Servo Piston Assembly (Cont’d)

2.

3.

4.

5.

6.

Install band servo piston stem, band servo thrust washer, OD
servo return spring and spring retainer to band servo piston.

Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

Install O-rings to servo piston retainer.
Apply ATF to O-rings.
Pay attention tc position of each O-ring.

Install band servo piston assembly to servo piston retainer by
pushing it inward.

Install D-ring to OD servo piston.
Apply ATF to D-ring.

AT-194



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont’d})
7. Install O-rings to OD servo piston retainer.

oD servo *  Apply ATF to O-rings.
piston retainer * Pay attention to position of each O-ring.

O-fing (Small diameter)

SAT120FA i

0D servo 8. Install OD servo piston to OD servo piston retainer.
piston retainer 16

0D servo
piston

SAT306DA|

9. Install band servo piston assembly and 2nd servo return spring

_F /\ Second serve to transmission case. i
/ /gretum spring

¢ Apply ATF to O-ring of band servo piston and transmis-
sion case.

BE
| g

Apply ATF. [Band Serve .

¥ s~ piston assembly T
SAT865H

ooty ATF 10. Install OD servo piston assembly to transmission case. EE

PRy . - . -
¢ Apply ATF to O-ring of band servo piston and transmis-
sion case. )
gr
- Ef)
G S

D CTRCY NS ~ SATaE6H

. . . L Ll

11. Install band servo piston snap ring to transmission case. A

=R

s
] i;/

piston retainer SAT417H
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A

SEC. 381

Pinion mate gear

Pirion mate thrust washer
Pinion mate shaft /

Lock pin _.:'Q

[ 113 - 127 Nom
(11.5 - 13.0 kg-m, 83 - 94 ft-Ib)

Side gear y
Side gear thrust washerw ¢ ;@ ) ?
v
Differential side
bearing

/Dufferential side bearing adjusting shim %

/ /Differential side bearing CATF)

Speedometer drive gear —/ L
Finai gear *  Select proper thickness.

Differential case
CRTED: Apply ATF SAT452HB

DISASSEMBLY

t\I 1. Remove final gear.

SMT505B|

2. Press out differential side bearings.
* Be careful not to mix up the right and left bearings.

ST33061000

J8107-2
¢ - ) We107-2)

3. Remove differential side bearing outer race, and side bearing
adjusting shim from transmission case.

st
R T == SATG10FB

AT-196



REPAIR FOR COMPONENT PARTS

. /"5
Speedometer drive gear

SAT313D

KV32101000
(J25689-A)

SATI040

4=
zﬁ‘ 2
sy o.%
42 D ¥
@ | ‘ wt} SATBA4F

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

* Check mating surfaces of differential case, side gears and
pinion mate gears.
® Check washers for wear.

Bearings

¢ 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.

AT-197
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REPAIR FOR COMPONENT PARTS

Pinion mate shaft

SAT318D

Diai gauge

KV38107700
(J39027)

SMT087CC

SMTE11A

Kv32101000
(J25689-A}

SMT6E99B

Final Drive — RE4F04A (Cont'd)

ASSEMBLY

1. Install side gears and thrust washers in differential case.

2. Install pinion mate gears and thrust washers in the differential
case while rotating them.

*  When inserting, be careful not to damage pinion mate gear
washers.

s Apply ATF to all parts.

3. Measure clearance between side gear and differential case
with washers following the procedure below:
a. Set Tool and dial indicator on side gear.

b. Move side gear up and down tc measure dial indicator deflec-
tion. Always measure indicator deflection on both side gears.
Clearance between side gear and differential case
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

c. If not within specification, adjust clearance by changing thick-
ness of side gear thrust washers.
Side gear thrust washer:
Refer to AT-227.

4. Install lock pin.
* Make sure that lock pin is flush with case.

AT-198



REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04A (Cont’d)

5. Install speedometer drive gear on differential case.
Speedometer drive Gear o““\ e Align the projection of speedometer drive gear with the

groove of differential case.

SAT313D El

6. Press on differential side bearings.
LG

SAT545F

7. Install final gear and tighten fixing bolts in a crisscross pattern.

WT

SATE46F

20/
jan

AT'1 99 781
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REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04V

SEC. 381 ¢ Final gear

[T 36 - 40 (3.7 - 4.1, 27 - 30) | [T 88 - 103 (9.0 - 10.5, 65 - 76)
Differential side bearing

Differential case LH

Side gear thrust washer

Cifferential case RH —\

Speedometer \ _a“‘

®@@®

L Ditferential
side bearing
adjusting shim #

Side gear
@ pinion mate thrust \@ 3.7 - 59 (0.38 - 0.6, 33.0 - 52.1)
washer .

L * Nem (kg-m, in-lb

Finion mate gear Viscous coupling @ kg )

Pinion mate shafi [DJ : Nemn (kg-m, fi-Ib)

. * : Select proper thickness.
Differential side bearing (ATF) - Apply ATF. SATBE1HB
DISASSEMBLY

1. Remove final gear.

SMT&968

2. Press out differential side bearings.

SMT6978
3. Remove differential side bearing outer race, and side bearing
‘\ adjusting shim from transmission case.
_ KV38105450 \
T (J3deee) \ -

SAT839DC

AT-200



REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04V (Cont'd)

4. Remove speedometer drive gear.

Speedometer drive gear O

SAT313D Bl

5. Remove viscous coupling.

6. Separate differential cases. Make paint marks to identify their
original position. [T
7. Remove pinion mate shaft with gears.

Paint marks

SAT31F

INSPECTION 2R

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears, pinion gy
mate gears and viscous coupling.
¢ Check washers for wear.

SAT5008

AT-201 283
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REPAIR FOR COMPONENT PARTS

- Viscous couplin
—'-/"I/— plng

ki

SMT5088

SPD715

. Gauging cylinder
(J34291) }

SAT313FA

N

Gauging plunger
(J34290-6}

SAT314F

SAT315FA

Final Drive — RE4F04V (Cont’d)
Viscous coupling

* Check case for cracks.
*  Check silicone il for leakage.

Bearings

*  Make sure bearings rolt freely and are free from noise, cracks,
pitting or wear.

¢ When replacing taper roller bearing, replace outer and
inner race as a set.

ASSEMBLY

1. Measure clearance between side gear and differential case &
viscous coupling with washers using the following procedure:

Differential case side

a. Set tool on the differential case and lock gauging cylinder in
place with set screw.

b. Install gauging piunger into cylinder,
c. Install pinion mate gears and side gear with thrust washer on
differential case.
d. Set tool and allow gauging plunger to rest on side gear thrust
washer.
e. Measure gap between plunger and cylinder.
This measurement should give exact clearance belween side
gear and differential case with washers.
Standard clearance:
0.1 - 0.2 mm {0.004 - 0.008 in)
f.  If not within specification adjust clearance by changing thick-
ness of side gear thrust washer.
Side gear thrust washers for differential case side:
Refer to SDS, AT-227.

AT-202



REPAIR FOR COMPONENT PARTS

Gauging cylinder

(434291}

SAT316FA

Gauging plunger
(J34290-6)

SAT314F

Thrust
washer

SAT318FA

SMT711B

Final Drive — RE4F04V (Cont’d)

Viscous coupling side

a.

b.

~oo

2.

Set tool on viscous coupling and lock gauging cylinder in place

with set screw.

Instail gauging plunger into cylinder.

Install pinion mate gears and side gears with original washers

on differential cases.
Align paint marks.
Tighten differential case bolts.

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 thick-

ness of side gear thrust washer.

Side gear thrust washers for viscous coupling side:

Refer to SDS, AT-227.

Install viscous coupling.

AT-203
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REPAIR FOR COMPONENT PARTS

o
Speedometer drive gear O

SAT313D

SAT319F

SAT320F

SAT321F

Final Drive — RE4F04V (Cont’d)

3.

4.

5.

Install speedometer drive gear on differential case.

Align the projection of speedometer drive gear with the
groove of differential case.

Press differential side bearings on differential case.

Install final gear and tighten fixing boits in a crisscross pattern.

AT-204



ASSEMBLY

Converter housing side
5733400001 ™,
(J26082) AN

SAT181FB

Suitable —
drift

SAT18BF
YT - ZAN Inside
L f _— - - [
N = .7—7’_“_ \I
- - ; 4
Parking acluator / |
support =) S
! , QOutside
SAT183F

Screwdriver

Parking shaft )

SATO39F]

SATE70D

Assembly 1

1.

2.

3.
4.

Install differential side oil seals on transmission case and con-
verter housing.

Install parking actuator support to transmission case.
Pay attention to direction of parking actuator support.

Install parking pawl on transmission case and fix it with park-
ing shaft.
Install return spring.

Adjustment 1
DIFFERENTIAL SIDE BEARING PRELOAD

1.

2.

Install differential side bearing outer race without adjusting
shim on transmission case. .
Install differential side bearing outer race on converter housing.

AT-205

ElL

LG
Lot
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ASSEMBLY

}

SAT186F

SATOHOFB

Preload adapter

|, Preload gauge -

SAT188F

Adjustment 1 (Cont’d)

3.
4.

o o

@~

10.
11.

12.

13.

14.

Piace final drive assembly on transmission case.
Instali iransmission case on converter housing. Tighten irans-
mission case fixing bolts to the specified torque.

Set Tool on differential case at converter housing side and
attach dial indicator on Tool.
Insert the other Tool viscous coupling from transmission case
side.
Move Tool up and down and measure dial indicator deflection.
Select proper thickness of differential side bearing adjusting
shim(s).
Suitable shim thickness = Dial indicator deflection
+ Specified bearing preload
Differential side bearing adjusting shim:
Refer to SDS, AT-227.
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Remove converter housing from fransmission case.

Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmission
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.
When measuring turning torque, turn final drive assembly
in both directions several times to seat bearing rotlers
correctly.

‘Turning torque of final drive assembly (New bearing):

0.78 - 1.37 N'm (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-Ib)

When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torque is close to the specified range.

AT-206



ASSEMBLY
Adjustment 1 (Cont’d)

REDUCTION PINION GEAR BEARING PRELOAD

1. Remove transmission case and final drive assembly from con-
verter housing.

2. Select proper thickness of reductiocn pinion gear bearing
adjusting shim using the following procedures.

a. Place reduction pinion gear on transmission case as shown.

&

Transmission 5
case

et ﬁ,
gear (il
/ 7

SAT332DA EH[

B , | b. Place idler gear bearing on transmission case.
o ¢. Measure dimensions “B” “C” and “D” and calculate dimension 17

“A”
A=D-(B+C)
“A”: Distance between the surface of idler gear bear- 5
o ing inner race and the adjusting shim mating
Z;ilsmlssm surface of reduction pinion gear.

Reduction FE

pinion
gear

SAT333DA

1 ] ¢ Measure dimension “B” between the end of reduction pinion
gear and the surface of transmission case.

* Measure dimension “B” in at least two places.
Depth gauge ——
Stralghtedge
Transm!ssmn' y (’f_,_ )
case | & A _:f’ =
— = e
wx%’“"“—r— )
AT s
Pinion reduction gear =—~, 4
’ SAT234D)
— * Measure dimension “C” between the surface of idler gear an
TG _Idler gear bearing /\ - bearing inner race and the surface of transmission case.
Depth (. ¢ Measure dimensien “C” in at least two places.
i “\_11 L"'J""
Stralgh'i kY
% @h ; -—ﬁ_ E\T
~_ Transmission cass.| _F-l ‘ EL, ST S
© SATa35D

i e Measure dimension “D” between the end of reduction pinion L
T gear and the adjusting shim mating surface of reduction pin-

[§]
i Depth gauge - ion gear.
T ? H H 3 LR _'L
Straightedge-, - ¢ Measure dimension “D” in at least two places. E
- —— * Calculate dimension “A”.
A=D- (B +C) [0

.~ Beduction pinion gear

SAT336DA




ASSEMBLY
Adjustment 1 (Cont'd)

d. Measure dimension “"E” between the end of idler gear and the
idler gear bearing inner race mating surface of idler gear.

Depth gauge ¢  Measure dimension “E” in at least two places.

Idler gear

SAT3370D

e. Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E - 0.5 mm (0.0020 in)*
(* ... Bearing preload)
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-228.

w

Install reduction pinion gear and reduction pinion gear bearing
adjusting shim selected in step 2-e on transmission case.
Press idler gear bearing inner race on idler gear.

Press idler gear on reduction pinion gear.

Press idler gear until idler gear fully contacts adjusting
shim.

' - Reduction pinion gear

* O

Adjustin
shim

- . Tighten idler gear lock nut to the specified torque.
—‘iﬂf * Lock idler gear with parking pawl when tightening lock
it B nut.

SAT189F

. Measure turning torque of reduction pinion gear.

e When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing roll-
ers correctly.

Turning torque of reduction pinion gear:
0.05 - 0.39 N'm (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-lb}

* |If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

/— Preload gauge

SAT190F

290 AT-208




ASSEMBLY

Adjustment 1 (Cont’d)

3 0.2 8. After properly adjusting turning torque, clinch idler gear lock
or more nut as shown.

L 1 (0.04)
or more
[,
Unit : mm {in)
SAT699D it
OUTPUT SHAFT END PLAY
T e Measure clearance between side cover and the end of the LG
l output shaft bearing.
= i * Select proper thickness of adjusting shim so that clearance is _
8 |A within specifications. 25
1\Transmission FE
case
SAT341D
1. Install bearing retainer for output shaft. T
14

2. install output shaft thrust needle bearing on bearing retainer.

=

i
)

gl
)

IE:

T

3. Install output shaft on transmission case. i

EL

SATO35F)

AT-209 o1
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ASSEMBLY

SATI74F

Straightedge
i
B =

Locking

sealant

SAT442D

Adjustment 1 (Cont’d)

4.

2.

Measure dimensicons “i,” and “(,” at side cover and then cal-
culate dimension “A”.
Measure dimension “i,” and “i,” in at least two places.
“A’: Distance between transmission case fitting sur-
face and adjusting shim mating surface.
A=t -t, o: Height of gauge

Measure dimensions “t;” and “i;” and then calculate dimen-
sion “B”.
Measure “/,” and “i3” in at least two places.

“B’: Distance between the end of output shaft bear-
ing outer race and the side cover filting surface
of transmission case.

B=i,-t4 f - Height of gauge

Select proper thickness of adjusting shim so that cutput shaft
end play {clearance between side cover and output shaft bear-
ing) is within specifications.
Output shaft end play (A - B):
0-0.15 mm {0 - 0.0059 in)
Output shaft end play adjusting shim:
Refer to SDS, AT-230.
install adjusting shim on output shaft bearing.

Assembly 2
1.

Apply locking sealant to transmission case as shown in illus-
tration.

Set side cover on transmission case.
Apply locking sealant to the mating surface of transmis-
sion case.

AT-210



ASSEMBLY
Assembly 2 (Cont’d)

3. Tighten side cover fixing bolts to specified torque.

¢+ Do not mix bolts (& and @.
e Always replace bolts (& as they are self-sealing bolts.

MA&
SAT341F EN
Black s 4. Remove paper rolled around bearing retainer.
side . 2 N
Needle bearing 5. Install thrust washer on bearing retainer. 16
1 L
-“ I s Apply petroleum jelly to thrust washer.
E
FE
SATOD33F]
‘‘‘‘‘ . Install forward clutch assembly. T
o= Forward clutch e Align teeth of low & reverse brake drive plates before ™

U

il

installing.
* Make sure that bearing retainer seal rings are not spread.
* |f forward clutch assembly is correctly seated, points @
and @ are at almost same level.

RS
=)

gl
=]

7. Install thrust needle bearing on bearing retainer. A

¢ Apply petroleum jelly to thrust needle bearing.
¢+ Pay altention to direction of thrust needle bearing. El
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ASSEMBLY

Overrun clutch hub

SATO30F

Rear internal gear

\—Forward cluich

hub

SAT198F

SAT195F]
Needls bearing 4 =,_1|_=,
?:r?irefianmw 7 ;Black side |
S
Needle bearing 4 ﬁ:léﬁjﬁ
SATO28F

Assembly 2 (Cont’d)

8. Instalt overrun cluich hub.
* Apply petroleum jelly to thrust washers.
¢ Align teeth of overrun clutch drive plates before installing.

9. Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and
untock.

¢ H not shown as illustration, check installed direction of
forward one-way clutch.

10. Install forward clutch hub and rear internal gear assembly.

* Align teeth of forward clutch drive plates before installing.
Check three hocks of thrust washer are correctly aligned
after installing.

11. Install rear planetary carrier assembly and rear sun gear
according to the following procedures.

a. Install needle bearings on rear planetary carrier.

Apply petroleum jelly to needle bearings.
® Pay attention to direction of needle bearings.

AT-212



ASSEMBLY
Assembly 2 (Cont’d)

Rear sun gear b. Install rear sun gear on rear planetary carrier.
ear . ’ .
Take care of its direction. ¢ Pay attention to direction of rear sun gear.

- Rear planetary carrier

&

B

SATO27F Elig

c. Install rear planetary carrier on transmission case.

15

SATOZ6F

12. Install thrust needle bearing on front planetary carrier, then
install them together on transmission case.

e Apply petroleum jelty to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

Front ptanetary
carrier

[Tl & Fﬁ\
!Needle bearing @A

SAT380F

13. Install low and reverse brake piston according to the following g

procedures.
a. Set and align return springs to transmission case gutters as

shown in illustration.

B>
ﬁFront planetar

/ P

@R
=3

o)
(7]

=i}
=l

b. Set and align piston with retainer. b

|[B

Retainer

SAT323F

AT-213 795



ASSEMBLY
Assembly 2 (Cont’d)

o c. Install piston and retainer assembly on the transmission case.
L2 . - ] agn " ] " "
=<7 Piston and retainer ¢ Align bracket to specified gutter as indicated in illustra-

e ”’%&J{( i tion.
¥ = £ N
— iy — {)}:‘((\-
&@%&”L

Insert this point

: iy
iy fn
~Z

E
Bracket
L=

g Band servo
piston stem

SAT324F

d. Check that each protrusions of piston is correctly set to corre-
sponding return spring as follows.
Push piston and retainer assembly evenly and confirm

\ they move smoothily.
\ If they can not move smoothly, remove piston and retainer
assembly and align return spring correctly as instructed

_ in step “a”.
\L k_%\ MY

o
™ m; o N
\k-p‘\\ \\J . Q@E/l/
Piston and retainer ?J RS &

assembly SAT325F

e. Push down piston and retainer assembly and install snap ring.

= e

Z ~ ot Sy £
Piston and retainer” \——gﬂl\\k ==
}\f‘-\k 5 S
Y

assembly SAT326FR

14, Install low one-way clutch to front planetary carrier by turning

Front Low one-way cluich A ] i
carrier in the direction of the arrow shown.

planatary

ﬁ@\'w&f .

SAT206F

796 AT-214



ASSEMBLY
Assembly 2 (Cont’d)

15. Install snap ring with screwdriver.

]

16. Install needle bearing on transmission case.

*  Apply petroleum jelly to needle bearing. G
* Pay attention to direction of needle bearing.

FE
SATO20F
17. Install bearing race, needle bearing and high cluich hub on ___
High clutch hub front sun gear. T
¢  Apply petroleum jelly to needle bearing.

Needle bearing

@ﬁgm—m—!{ﬁ:@ » Pay attention to direction of needle bearing.

Front sun gear
™~

(B,

S
HL‘H

Bearing race

SATO15F
18. Instail needle bearing and high clutch drum on high clutch hub. g
High clutch drum : ST
Needle bearing ¢ o 1#_,:, =S
High clutch hub = !
BT
SATO18F]
19. Install needle bearing on high clutch drum. HA
* Apply petroleum jelly to needle bearing.
EEZ‘EZIE s Pay attention to direction of needle bearing. e
M
SATO17F

AT-215 797
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ASSEMBLY

Hi Reverse clutch

SATO16F|

— Input shaft assembly

SATO15F]

Qil pump

Gasket

| ~

T,

High clutch drum
Reverse clutch drum

]
l ; :Bearing race
Needle

bearing

SAT213F]

Assembly 2 (Cont’d)

20. Remove paper rolled around input shaft.

21. Install input shaft assembly in reverse clutch.

* Align teeth of reverse clutch drive plates before installing.

22. Install reverse clutch assembly ¢n transmission case.
* Align teeth of high clutch drive plates before Installing.

Adjustment 2

When any parts listed in the following table are replaced, total end

play or reverse clutch end play must be adjusted.

Part name

Total end play

Reverse clutch
end play

Transmission case

Qverrun clutch hub

Hear internal gear

Rear planetary carrier

Rear sun gear

Front planetary carrier

Front sun gear

High clutch hub

High clutch drum

Gil pump cover

Reverse clutch drum

TOTAL END PLAY

1. Adjust total end play “T,".

AT-216
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Adjustment 2 (Cont’d)
a. With criginal bearing race installed, place Tool conto oil pump.

Lock \
(J34291}\ > The long ends of legs should be placed firmly on machined
surface of oil pump assembly. The gauging cylinder should rest
% -~ on top of bearing race. Lock gauging cylinder in place with set
‘ screw. .
Bearing race ‘ Gavging @l
linder
P e Yo
(&l B
™ {7
: 250l pump
SAT214FA EN

b. Install gauging plunger into cylinder.

LG
FE
Gauging plunger
{434291-25) GL.

SAT215FA

. With needle bearing installed on high clutch drum, place Tool
Feverse cluteh ‘T legs on machined surface of transmission case (with gasket). Ul
S Y Then allow plunger to rest on needle bearing.
(?:,\ : d. Measure gap between cylinder and plunger. This measure-
f,;‘? P ment should give exact total end play. AT
= Total end play “T,”:

s 0.25 - 0.55 mm (0.0098 - 0.0217 in) -
g’: ¢ If end play is out of specification, decrease or increase thick-
o j\r \ \ )5 ness of bearing race as necessary.
c Available bearing race: o
Gasket i =
e Mﬁﬂieqﬁ Bearing Refer to SDS, AT-230. .
SAT216F
oil pump 2. Adjust reverse clutch drum end play “T,". BE
Gasket Thrust washer ™
TR
Reverse clutch drum Eﬁ
SAT218F
(J34291) a. Place Tool on machined surface of transmission case (with 4
Gauging cylinder gasket). Then allow gauging cylinder to rest on reverse clutch
. drum. Lock cylinder in place with set screw. g
=
IEX

D 1§ 1 £
Raverse clutchrdrum’j / -
TNLDI Lo
SAT219FA
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N

Gauging plunger
(J34290-6)

SAT314F

= [Fe

E L T -
\%—r
Gil pump !

SAT186F

@/Bearmg race
©/—Thrusl washer

SATO13F

Qil pump
assembly

Adjustment 2 (Cont’d)

h. Install gauging plunger into cylinder.

¢.  With original thrust washer installed on oil pump, place Too!
legs onto machined surface of oil pump assembly. Then allow
plunger to rest on thrust washer.

d. Measure gap between cylinder and plunger with feeler gauge.
This measurement should give exact reverse clutch drum end
play.

Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in)

* {f end play is out of specification, decrease or increase thick-

ness of thrust washer as necessary.
Available thrust washer:
Refer to SDS, AT-229.

Assembly 3

1. Install anchor end pin and lock nut on transmission case.

2. Place brake band and strut on periphery of reverse clutch
drum. Then, tighten anchor end pin just enough so that brake
band is fitted on periphery of reverse clutch drum uniformly.

3. Place bearing race selected in total end play adjustment step
on oil pump cover.

*  Apply petroleum jelly to hearing race.

4. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum.

*  Apply petroleum jelly to thrust washer.

5. Install oil pump assembly, baffle plate and gasket on transmis-
sion case.

6. Tighten oil pump fixing bolts to the specified torgue.

AT-218
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Assembly 3 (Cont’d)
7. Install O-ring to input shaft.
e Apply ATF to O-ring.

(A
El]
8. Adjust brake band.
a. Tighten anchor end pin to the specified torgue. e
[ Anchor end pin:
'-OCL*L““T,:.f%?E @]: 3.9-59 Nm (0.4 - 0.6 kg-m, 35 - 52 in-lb)
iy (o) b. Back off anchor end pin two and a half turns. El
‘@“%77” ¢.  While holding anchor end pin, tighten lock nut.
=
('?)2 -
SATO14FA
9. Apply compressed air to oil holes of transmission case and
check operation of brake band. T

10. Install final drive assembly on transmission case. BE
Final drive
assembly Py

SAT228F)

11. Install oil tube on converter housing. A

- Ol tube
SATZ230FA
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ASSEMBLY

SAT235F]

3 -5 (0.12 - 0.20)

g

8 (0.31) R Inside Locki
. ocking
ﬁ sealant
:f: ¢_/
1.5 {0.059) dia. Unit: mm (in)

4 (0.16)
SAT371H

Servo release N-D accumulator
accumulator piston piston

Contact
surface SAT406DA

N-D accumulator
piston

Servo release @
\-_/

accumulator =
iston -
P k\:/)

SAT238FA

Assembly 3 (Cont’d)

12. Install O-ring on differential oil port of transmission case.

13. Install converter housing on transmission case.
¢ Apply locking sealant to mating surface of converter
housing.

14. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.

b. Install O-rings on accumulator piston.
¢ Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-229,

AT-220



ASSEMBLY
Assembly 3 (Cont’d)

c. Install accumulator pistons and return springs on transmission

N-D

%/ Return accumulator @ case.
= spring plston ¢ Apply ATF to inner surface of transmission case.
_\_1 "} Servo releass Yot Return springs:
accumulator Het_urn Refer to SDS’ AT-229. al
spring i
i,
e e
TV QD E
15. Install lip seals for band servo oil heles on transmission case.
e Apply petroleum jelly to lip seals. LG
E®
FE
cL
T ] : 16. Install L & R oil t nd oil sleeve.
s 3 ////\/ (7 6. Install L & ube and oil sleeve VT

QOH sleeve/ ,’//Z,//O‘///fd =)
R

2
W/ ﬁ@ﬁ‘\\
L & R oil tube
SAT862HA
17. Install control valve assembly. i
a. Insert manual valve into control valve assembly.
s Apply ATF to manual valve.
&1
g‘T
Manual valve
SATOOSF
b. Set manual shaft in Neutral position. B
c. Install control valve assembly on transmission case while
aligning manual valve with manua! plate. 2L
(DX

SAT241F]
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- Stopper ring

S
" o
/
g\i/ / ( Terminal gq‘ |
t 7
i1 body SAT416D
Unit: mm (in)
O 5bolts § = 40 (1.57)
® 6bolts § = 33 (1.30)
® 2bolts £ = 435(1.713)

SATOQ4F

SATOO3F

! SATONMD

Assembly 3 (Cont’d)

d. Pass solenoid harness through transmission case and install
terminal body on transmission case by pushing it.

e. Install stopper ring to terminal body.

f. Tighten bolts (D, M and @.
Bolt length, number and location:

Bolt €y ®
Gpn ) 40.0 33.0 43.5

Bolt length “¢ Qgilﬂﬂ 9 mm (in) (1.575) (1.200) (1.713)

Number of bolts 6 2

18. Install oil pan.
Attach a magnet to oil pan.

Install oil pan on transmission case.

epTp

location of gasket.

d. Tighten drain plug to the specified torque.

9. Install inhibitor switch.
Set manual shaft in “P” positicn.

1

a.

b. Temporarily install inhibitor switch on manual shaft.
c

Move selector lever to “N” position.

AT-222

Install new oil pan gasket on transmission case.

Always replace oil pan bolts as they are self-sealing holis.
Tighten four bolts in a criss-cross pattern to prevent dis-



ASSEMBLY

Assembly 3 (Cont’d)

d. Insert 4.0 mm (0.157 in) dia. pin into adjustment hole in both
inhibitor switch and manual shaft as near vertically as possible.

e. Tighten inhibitor switch fixing bolts,

f.  Remove pin from adjustment hole after adjusting inhibitor

\ switch.

G

SAT245F Elii]

20. Install oil charging pipe and oil cooler tube to transmission

[ B ¥

i Oil charging pipe case. LG
i i Z|\ ¢ Washer Lo
g | 30t
e =
A
7 _ B2
£ 0-ring W | “Oil cocler -

Washer =% % tuoe

& &l

SATOD1FA
21. install torque converter. ‘
a. Pour ATF into torque converter. iy
e Approximately 1 liters (1-1/8 US qt, 7/8 Imp qt) of fluid are
required for a new torque converter.
*  When reusing old torque converter, add the same amount
of fluid as was drained.
A,
SATA28DA]

0]

b. Install torque converter while aligning notches of torque con- gR
verter with notches of oil pump.

¢. Measure distance “A” to check that torque converter is in FA
proper position.
Distance “A”’: 14 mm (0.55 in) or more

1B

SAT430D
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VQ30DE
Autormatic transaxle model RE4F04A RE4F04V
Automatic transaxie assembly

Model code number 80X17 80X18
Transaxle gear ratio

1st 2.785

2nd 1.545

3rd 1.000

4th 0.694

Reverse 2272

Final drive 3.619
Becommended oil Nissan Matic “D” (Continental U.S. arll_?ufi:\::et?:r)];dra(ﬁ?nuine Nissan Automatic Transmission
Cil capacity t {(US gt, imp qt) 9.4 {10, 8-1/4)

“1: Refer to MA section (“Fluids and L.ubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS”).
Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS

Throttle pOSf' Vehicle SDEBd km/h (MPH)
) Shift pattern -
tion D, =0, D, —D, D, — D, D, — D, D,— D, D, — D, 1.1,
Comtort 61 - 69 113 - 121 177 - 185 173 - 181 103 - 111 54 - B2 61 - 68
{38 - 43) (70 - 75) (110 - 115) (108 - 112) {84 - 69) (34 - 39) {38 - 43)
Full throtile
Aute power 61 - 69 113 -121 177 - 185 173 -181 103 - 111 54 - 62 61 - 69
P (38 - 43) (70 - 75) (110 - 115) (108 - 112) (64 - 69} (34 - 39) (38 - 43}
Comfort 39 - 47 73-81 113 - 121 79 - B7 36 - 44 5-13 61 - 69
{24 - 29) {45 - 50} (70 - 75) (49 - 54) (22 - 27) . (3-8) (38 - 43)
Half throttle
Auto power 46 - 54 85 - 93 134 - 142 85 - 03 51-59 5-13 61 -68
P (29 - 34) (53 - 58) (83 - 88) (53 - 5B) (32 - 47) (3-8) (38 - 43)
VEHICLE SPEED WHEN PERFORMING LOCK-UP (Reference value)
Model cede No. 80X17 80X18

Vehicle speed kmsh (MPH) Throtlle position 1/8 49 - 85 (30 - 40)

Nota: ® Lock-up vehicle speed indicates the speed in D, position.
* Make sure that lock-up is released under the following conditions:
Throtile opening O/8
Vehicle speed is less than 120 km/h (75 MPH).
* Perform lock-up inspection after warming up engine.
* Lock-up vehicle speed may vary depending on the driving conditions and circumstances.

STALL REVOLUTION LINE PRESSURE

Engine Stall revolution Engine speed Line pressure kPa (kg/cm?, psi)
rpm
P pm D, 2 and 1 positions R position
VQ30DE 2,000 - 2,300
Idle 500 (5.1, 73) 853 (8.7, 124)
Stall 1,098 {11.2, 159) 1,863 (19.0, 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 A
Parts ‘gﬂ
Part No. Free length Quter diameter
@ | Pilot valve spring 31742-80X14 36.0 (1.417) 8.1 (0.319)
i
® | 1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 (0.276) A
@ | 1-2 accurnulator piston spring 31742-80X19 49.3 (1.941) 19.6 (0.772)
Upper body @ | 1st reducing valve spring 31742-80X05 27.0 (1.063) 7.0 (0.276) B[]
@ | Overrun ¢lutch reducing valve spring 31742-80X15 37.5 (1.476) 6.9 (0.272)
W | Torque converter relief valve spring 31742-80X07 31.0 (1.220) 9.0 (0.354) LG
@ |Lock-up control valve 31742-80X17 39.5 (1.555) 11.0 (0.433)
@ [ Pressure regulator vaive spring 31742-80X13 45.0 (1.772} 15.0 (0.591) =
=
@ | Overrun ¢lutch control valve spring 31762-80X00 21.7 {0.854} 7.0 (0.276)
@ | Accumulator control valve spring 31742-80X02 22.0 (0.866) 6.5 (0.256)
@ | Shift valve A spring 31762-80%00 21.7 (0.854) 7.0 (0.276) e
Lower body
(@ | Shift valve B spring 31762-80X00 21.7 (0.854) 7.0 (0.2786)
@ 31742-41X15 30.5 (1.201) 9.8 (0.386) R
Pressure maodifier valve spring
@ 31742-80X16 32.0 (1.260) 6.9 (0.272)
@ | Plug spring 31742-80X 11 17.0 (0.669) 10.7 {0.421) T

ST

20
@R

150
=1

o
o
iR

AT-225 807



808

SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)

Reverse clutch

Number of drive piates 2
Number of driven plates 2
Drive plate thickness mm {in}
Standard 1.6 (0.063)
Aliowable limit 1.4 (0.055)
Ciearance mm (in)
Standard 0.5 -0.8 (0.020 - 0.031)

Allowable fimit

1.2 (0.

047)

Overrun clutch

Number of drive plates

Number of driven plates

Drive plate thickness mm {in}
Standard 1.6 (0.063}
Allowable limit 1.4 {0.055)
Clearance mm (in)

Standard

Allowable limit

0.7 - 1.1 (0.028 - 0.043)
1.7 {0.067)

Thmkn.ess MM 5o rumber
(in)
6.6 {0.260) 316537-80X05
6.8 (0.268) | 31537-80X06
Thickness of retaining plates 7.0 (0.276) 31537-80X07
7.2 (0.283) | 31537-80X08
7.4 (0.291) 31537-80X09
7.6 (0.299) 31537-80X20
7.8 (0.307) 31537-80X21
High cluich
Number of drive plates 4
Number of driven plates 6+ 1
Drive plate thickness mm (in)
Standard 1.6 (0.063)
Allowable fimit 1.4 {0.055)
Clearance mm {in}
Standard 1.8-2.2(0.071 - 0.087}

Allowable limit

3.0 (0.

118)

ThICkn.eSS mm Part number
{in}
3.0 (0.118) 315637-80X65
Thickness of retaining plates 2.2 (0.128) 41537-80X66
3.4 {0.134) | 31537-80X67
3.6 {0.142) 31537-80X68
3.8 (0.150) 31537-80X69
Low & reverse brake |
Number of drive plates
Number of driven plates 8
Drive plate thickness mm {in)
Standard 1.8 (0.071)
Allowable limit 1.6 (0.063)
Clearance mm (in)
Standard 1.7 - 2.1 {0.067 - 0.083)

Allowable limit

3.5 (0.138)

Thickness of retaining plates

Thickness mm

{in)

Part number

2.0 (0.079)
2.2 (0.087)
2.4 (0.094)
2.6 (0.102)
2.8 {0.110)
3.0 (0.18)
3 2 (0.126)

4 (0.134)

31667-80X00
31667-80X01
31667-80X02
31667-80X03
31667-80X04
31667-80X05
31667-80X06
31867-80X07

Thickness mm | oo qumber
(in)
3.0 (0.118) 31537-81X10
Thickness of retaining plates 3.2 (0.126} 31537-81X 11
3.4 (0.134) | 31587-81X12
3.6 (0.142) 31537-81X13
8(0.150) | 31537-81X14
Forward clutch
Number of drive plates
Number of driven plates 5
Drive plate thickness mm (in}
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055}

Clearance
Standard
Allowabie limit

mm {in)

0.45 - 0.85 (0.0177 - 0.0335)
1.85 (0.0728)

Brake band

Anchor end pin tightening torque
N-rn (kg-m, in-1b)

3.9-59 (0.4 - 0.6, 35 - 52)

Number of returning revolutions
far anchor end pin

2.5

Lock nut tightening torque
N-m (kg-m, ft-Ib}

31-36 (3.2 - 3.7, 23 - 27)

Thickness of retaining plates

Thickness mm

{in)

Part number

3.6 (0.142)
3.8 (0.150)
40 (0.157)
4.2 (0.165)
4 {0.173)
4 (0.134)
2 (0.126)

31537-80X70
31537-80X71
31537-80X72
31537-80X73
31537-80X74
31537-80X75
31537-80X7¢
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

FINAL DRIVE Differential side bearing preload adjusting
. . . shims
Differential side gear clearance
Clearance between side gear and RE4F04A
differential cagse with washer - 0.1 - 0.2 (0.004 - 0.008) Thickness mm (in) Part numbar @l
mm (in s
( 0.48 (0.0189) 31438-80X00
Differential side gear thrust washers 0:52 (0.0205) 31436-80X01
0.56 (0.0220) 31438-80X02 kLA
RE4F04A 0.60 (0.0236) 31438-80X03
Thickness mm (in) Part number 0.64 (0.0252) 31438-80X04 BN
0.75 (0.0295) 38424-81X00 0.88 {0.0268) 31438-B0X05 -
0.80 (0.0315) 38424-81X01 0.72 (0.0283) 31438-80X06
0.85 (0.0335) 38424-81X02 0.76 (0.0299) 31438-80X07 LG
0.99 (0.0354) 38424-81X03 0.80 (G.0315) 31438-80X08
0.95 {0.0374) 38424-81X04 0.84 (0.0331) 31438-80X09 _
0.88 (0.0346) 31438-80X10 =
RE4F04V 0.92 (0.0362) 31438-80X11
’E?—
Thickness mm {in) . Part number RE4F04V FE
0.43 - 0.45
(0.0169 - 0.0177) 38424-51E10 Thickness mm (in) Part number
0.52 - 0.54 0.36 (0.0142) 38753-56E00 oL
' : 38424-51E11
{0.0205 - 0.0213) 0.40 (0.0157) 38753-56E01
Viscous coupling side 0 002'2; ) 8.2248 38424-51E12 0.44 (0.0173) IB753-56E02 T
(©. - 0.0248) 0.48 (0.0189) 38753-56E03
0.70 - 0.72
; 52 (0.0205 36753-56
(0,076 - 0.0283) 38424-51E13 0.52 (0.0205) EC4
0.56 (0.0220) 38753-56E05
0.79 - .81 E
{0.0311 - 0.0319) 38424-51E14 0.80 (0.0236) 38753-56E06
- 0.64 (0.0252 38753-56E07 o
0.75 - 0.80 38424-E3000 ( : B
(0.0295 - 0.0315) 0.68 (0.0268) 38753-56E08
o 003,?2 - 8.3235) 38424-E3001 0.72 {0.0283) 38753-56E09
Differential case side ' .85 0'90 0.76 {0.0299) 38753-56E10 i)
(0.0335 - 0.0354) 238424-E3002 0.80 {0.0315) 38753-56E11
0.90 - 0.95 s6424.E3003 .84 (0.0331) 38753-56E12 -
(0.0354 - 0.0374) 0.88 (0.0346) 38753-56E13 B
0.92 (0.0362) 38753-56E14
0.12 (0.0047) 38753-56E15 ST
0.16 (0.0063) 38753-56E16
0.20 (0.0079) 38753-56E17
0.24 (0.0094) 38753-56E18 RS
0.28 (0.0110) 38753-56E19
0.32 (0.0128) 38753-56E20 =
BT
1A
EL
o
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SERVICE DATA AND SPECIFICATIONS (SDS)

Bearing preload

Specifications and Adjustments (Cont’d)

Differential side bearing preload
mm (in)

0.05 - 0.09 (0.0020 - 0.0035}

Turning torque

Turning torque of final drive
assembly N-m {kg-cm, in-lb)

0.78 -1.37 (8.0 - 14.0, 6.5 - 12.2)

Clutch and brake return springs

INPUT SHAFT

Input shait seal ring ¢clearance

Standard

Allowable limit

mm (in)

0.08 - 0.23 (0.0031 - 0.0091)

0.23 (0.0091)

REDUCTION PINION GEAR

Turning torque

Turning torgue of reduction pinion gear
N-m (kg-cm, in-ib}

Unit: mm (in)
Parts Free length Quter diameter
Forward clutch
{Overrun clutch} 21.4 (0.843) 10.3 (0.408)
(22 pes)
High clutch
(12 pos) 22.5 (0.886) 10.8 (0.425)

0.05 - 0.39
(0.5 - 4.0, 0.43 - 3.47)

Reduction pinion gear bearing adjusting

PLANETARY CARRIER AND OIL PUMP

Planetary carrier

Clearance between
planetary carrier and
pinion washer

mm {in)
Standard 0.20 - 0.70 {0.0079 - 0.0276)
Allowable limit 0.80 (0.0315)
Qil purmp
Oil pump side clearance 0.030 - 0.050 (0.0012 - 0.0020)
mm {in)

Thickness of inner gears
and outer gears

Inner gear
T::rit‘r(‘ﬁ:s Part number
11.99 - 12.0
(0.4720 - 0.4724) 31346-80X00
11.98 - 11.99
(04717 - 0.4720) 31346-80X01
11.97 - 11.98 31346-80X02
(04713 - 0.4717)
Quter gear
Tr':]'rcnk’(’iis)’s Par number
11.99-12.0
(0.4720 - 0.4724) 31347-80X00
11.98 - 11.99
(04717 - 0.4720) 31347-80X01
11.97 - 11.68
31347-80X02
(0.4713 - 0.4717)

Clearance between oil
pump housing and outer
gear
mm (in)
Standard
Allowable limit

0.111 - 0.181 (0.0044 - 0.0071)
0.181 (0.0071)

Qil pump cover seal ring
clearance
mm (in)
Standard
Allowable limit

0.1 - 0.25 {0.0039 - 0.0098)
0.25 (C.0098)

810

shims
Thickness mm (in) Part number
5.10 (0.2008) 31439-81X05
5.12 (0.2016) 31439-81X06
5.14 (0.2024) 31439-81X07

5.16 {0.2031)
5.18 {0.2039)
5.20 (0.2047)
5,22 (0,2055)
5.24 (0.2063)
5.26 (0.2071)
5.28 (0.2079)
5.30 (0.2087)
5.32 (0.2004)
5.34 (0.2102)
5.36 (0.2110}
5.38 (0.2118)
5.40 (0.2126)
5.42 (0.2134)
5.44 (0.2142)
5.46 (0.2150)
5.48 (0.2157)
5.50 (0.2165)
5.52 {0.2173)
5.54 (0.2181)
5.56 (0.2188)
5.58 (0.2197)
5.80 (0.2205)
5.62 (0.2213)
5.64 (0.2220)
5.66 {0.2228)
5.68 {0.2236)
5.70 (0.2244)
5.72 (0.2952)
5.74 (0.2260)
5.76 (0.2268)
5,78 (0.2276)
5.80 (0.2283)
5.82 (0.2291)
5.84 (0.2299)
5.86 (0.2307)
5.88 (0.2315)
5.90 (0.2323)
5.92 (0.2331)
5.94 {0.2339)
5.96 (0,2346)

e e e e

31439-81X08
31439-831X09
31439-81X10
31438-81X11

31439-81X12
31438-81X13
31439-81X14
31439-81X15
31439-81X16
31439-81X17
31439-81X18
31439-81X19
31439-81X20
31439-81X21

31439-81X22
31439-81X23
31439-81X24
31438-81X46
31439-81X47
31439-81X48
31439-81X49
31438-81X60
31439-81X61

31438-81X62
31439-81X63
31439-81X64
31439-81X65
31439-81X66
31439-81X67
31438-51X68
31439-81X69
31439-81X70
31439-81X71

31439-81X72
31439-81X73
31439-81X74
31439-81X75
31439-81X76
31439-81X77
31439-81X78
31438-81X79
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

5.98 (0.2354) 31439-81X80 ACCUMULATOR
.00 (0.2362) 31439-81XB1 O-ring
6.02 {0.2370) 31439-81X62 Unit: mm (in)
6.04 (0.2378) 31439-81X83 .
6.08 {0.2388) 31439-81X84 Accumulator Inner diameter Inner diameter @7@
6.08 (0.2394) 31439-82X00 (Small {Large) =
6.10 (0.2402) 31439-82X01 Servo release accu- 26.9 (1.059) 44.2 (1.740)
6.12 {0.2409) 31439-82X02 mutator &
6.14 (0.2417) 31439-82X03 N-D accumulator 84.6 (1.362) 39.4 (1.551) -
6.16 (0.2425) 31439-82X04
8.18 (0.2433) 31438-32X05 Return sbrin —_
6.20 (0.2441) 31439-82X06 pring Unit: mem iny 2K
6.22 (0.2449) 31439-82X07 i
6.24 (0.2457) 31439-82X08 Accumuiator Free length Quter diameter MR'
6.26 (0.2465) 31439-82X09 Servo release acoU- d
£.30 (0.2480) 31439-82X11 D | 280 (1102 "
6.32 (0.2488) 31439-82X12 "D accumulator 43.5(1.713) 0 (1.102) EG
6.34 (0.2496) 31439-82X13
6.36 {0.2504) 31439-82X14 BAND SERVO eE
6.38 (0.2512) 31439-82X15 Ret :
rn rin
6.40 (0.2520) 31439-82X16 eturn spring Unit )
6.42 (0.2528) 31439-82X17 nit: mm (in)
6.44 (0.2535} 31439-82X18 Return spring Free length Quter diameter CL
6.46 (0.2543) 31439-82X19 ond servo retumm
6.48 (0.2551) 31439-82X20 spring 325 (1.280) 26.8 {1.020) )
6.50 (0.2559) 31439-82X2 op BT
6.52 (0.2567) 31439-82X22 oo nse“’o return 31.0 (1.220) 21.7 (0.854)
6.54 (0.2575) 31439-82X23 prnd
6.56 (0.2583) 31439-82X24
6.58 (0_2591) 31439-82X60 REMOVAL AND INSTALLAT'ON
6.60 (0.2598) 31439-82X51 Unit: mm {in)
Distance between end of con- A
REVERSE CLUTCH END PLAY verter housing and torque con- 14 (0.55)
venrer
Reversa clutch end play mm (| 055 7 0-90 (0.0217 - 0.0354) R,
OUTPUT SHAFT
Thrust washers for adjusting reverse Seal ring clearance BE

clutch drum end play

Output shaft seal ring clearance

Thickness mm {in) Part number mm (in) ST
5
0.80 (0.0315) 31508-80X00 Standard 0.10-0.25 ”
(0.0039 - 0.0098)
1.40 {0.0551) 31508-80X03
Allowahle limit 0.25 {0.0098) 2@
0.95 (0.0374) 31508-80X07 =
1.10 (0.0433) 31508-80X08
End play -
1.25 (0.0492) 31508-80X09 =3
1.55 {0.0610) 31508-80X10 Output shaft end play ~ mm (in) 0-0.15 (0 - 0.0059)
1.70 (0.0669) 31508-80X11 BlA
1.85 (0.0728} 31508-80x12
ElL
(O
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Output shaft adjusting shims TOTAL END PLAY
Thickness mm (in) Part number Total end play mm (in) 0.25 - 0.55 {0.0098 - 0.0217)
0.80 (0.0315) 3143B8-80X60 . i} .
0.84 {0.0331) 31438-80X61 Bearing race for adjusting total end play
(.88 (0.0346) 31438-80X62
0.82 (0.0362} 31438-80X63 Thickness mm (in) Part number
0.96 (0.0378) 31438-80X64 0.8 (0.031 41435-80X00
1.00 (0.0394) 31438-80X65 8 (0.031)
1.04 (0.0409) 31438-80X66 1.0 (0.039} 31435-80X01
1.08 (0.0425) 31438-80X67
1.12 (0.0441) 31438-80X68 1.2 {0.047) 31435-80X02
1.16 (C.0457) 31438-80X69 1.4 {0.055) 31435-80X03
1.20 (C.0472) 31438-80X70
1.6 {0.083) 31435-80X04
BEARING RETAINER 1.8 (0.071) 31435-80X05
S Iri | 2.0 (0.079) 31435-80X06
eal ring clearance
9 0.9 (0.035) 31435-80X09
Bearing retainer seal ring cIearanF:e 1.1 (0.043) 31435-80X10
mm {in)
1.3 (0.051) 31435-80X11
Standard 910-0.30
{0.0039 - 0.0118; 1.5 (0.059) 31435-80X12
Allowable limit 0.30 (0.0118) 1.7 (0.067) 31435-80X13
1.9 (0.075) 31435-80X14
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