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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 DIAGNO-
SIS FOR AN ELECTRICAL INCIDENT™.
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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

Alphabetical & P No. Iindex for DTC
P NO. INDEX FOR DTC

DTC
Items CONSUT Reference

{CONSULT screen terms) ECM*1 Pt page

A/T 1ST GR FNCTN 1103 PO731 AT-94
AT 2ND GR FNCTN 1104 P0O732 AT-T01
A/T 3RD GR FNCTN 1105 PO733 AT-107
A/T ATH GR FNCTN 1108 PO734 AT-113
AT TCC SV FNCTN 1107 PQ744 AT-127
ENGINE SPEED SIG4 1207 PC725 AT-80
ATF TEMP SEN/CIRC 1208 PO710 AT-81

INHIBITOR SW/CIRC 1101 PQ705 AT-76
L/PRESS SOL/CIRC 1205 PQ745 AT-135
O/R CLTCH SOL/CIRC 1203 P1760 AT-157
SFT SOL A/CIRC*3 1108 PO750 AT-140
SFT SOL B/CIRC*3 121 PO755 AT-145
TP SEN/CIRC A/T"3 1206 P1705 AT-150
TCC SOLENOID/CIRC 1204 PO740 AT-122
VEH SPD SEN/CIR AT*4 1102 PO720 AT-86

*1: In Diagnostic Test Mode Il {Self-diagnostic resuits),

these numbers are controlled by NISSAN.

*2: These numbers are prescribed by SAE J2012.
*3: When the fail-safe operation occurs, the MIL illumi-

nates.

*4: The MIL illuminates after TCM enters the fail-safe mode
in two consecutive trips, if both the “Revolution sensor”
and the “Engine speed signal” meet the fail-safe condi-
tion at the same time.

bTC
ltems Reference
CONSULT ECM* (CONSULT screen terms) page
GST*2
PO705 1101 INHIBITOR SW/CIRC AT-76
PQ710 1208 ATF TEMP SEN/CIRC AT-81
P0O720 1102 VEH SPD SEN/CIR AT*4 AT-88
PO725 1207 ENGINE SPEED SIG*4 AT-20
P0O731 1103 A/T {5T GR FNCTN AT-94
P3732 1104 A/T 2ND GR FNCTN AT-101
PO733 1105 A/T 3RD GR FNCTN AT-107
PO734 1106 AT 4TH GR FNCTN AT-113
PO740 1204 TCC SOLENQID/CIRC AT-122
P0O744 1167 AT TCC S8/V FNCTN AT-127
PO745 1205 L/PRESS SOL/CIRC AT-135
PO750 1108 SFT SOL A/CIRC™3 AT-140
PO755 1201 SFT SCL B/CIRC*3 AT-145
P1705 1206 TP SEN/CIRC A/T*3 AT-150
P1760 1203 O/R CLTCH SCLU/CIRC AT-157
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AIR
BAG”

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

severity of injury to the driver and front passenger in a frontal collision. The Supplemental Restraint Sys-

tem consists of air bag modules (located in the center of the steering wheel and in the instrument panel

on the passenger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-

fion 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.

e Improper maintenance, including incorrect removal and installation of the SRS, can lead to
personal injury caused by unintentional activation of the system.

e 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 just before the
harness connectors for easy identification.

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

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

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

CAUTION:

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

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

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

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

o Be sure to erase the unnecessary malfunction information (repairs compieted) from the TCM
or ECM before returning the vehicle to the customer.
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PRECAUTIONS AND PREPARATION
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Precautions

Before connecting or disconnecting the TCM harness
connector, turn ignition switch OFF and disconnect
negative battery terminal. Failure to do so may damage
the TCM. Because battery voltage is applied to TCM
even if ignition switch is turned off.

When connecting TCM harness connector, tighten
securing bolt until the orange indicator appears.
[@l: 3.0 - 5.0 N'm (0.3 - 0.5 kg-m, 26 - 43 in-lb})

When connecting or disconnecting pin connectors into
or from TCM, take care not to damage pin terminals
{(bend or break).

Make sure that there are not any bends or breaks on
TCM pin terminal, when connecting pin connectors.

Before replacing TCM, perform TCM input/output signal
inspection and make sure whether TCM functions prop-
erly or not. (See page AT-70.)

After performing each TROUBLE DIAGNOSIS, perform
“DTC (Diagnostic Trouble Code) CONFIRMATION
PROCEDURE”.

The DTC should not be displayed in the “DTC CONFIR-
MATION PROCEDURE” if the repair is completed.

AT-4



PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

Before proceeding with disassembly, thoroughly clean the outside of the transaxle. It is important to

prevent the internal parts from becoming contaminated by dirt or other foreign matter.

¢ Disassembly should be done in a clean work area.

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

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

e All parts should be carefully cleaned with a general purpose, non-flammable solvent before inspec-
tion or reassembly.

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

e |t is very important to perform functional tests whenever they are indicated.

e The valve body contains precision parts and requires extreme care when parts are removed and ser-
viced. Place disassembled valve body parts in order for easier and proper assembly. Care will also
prevent springs and small parts from becoming scattered or lost.

e Properly installed valves, sleeves, plugs, etc. will slide along bores in valve body under their own
weight.

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

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

e Replace ATF cooler if excessive foreign material is found in oil pan or clogging strainer. Refer to “ATF
COOLER SERVICE” (Refer to AT-6).

e After overhaul, refill the transmission with new ATF.

¢ When the A/T drain plug is removed, oniy some of the fluid is drained. Old A/T fluid will remain in

torque converter and ATF cooling system.

Always follow the procedures under “Changing A/T Fluid” in the MA section when changing A/T fluid.

Service Notice or Precautions

FAIL-SAFE
The TCM has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even if a
major electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of “1”, “2” or “D”.
The customer may complain of sluggish or poor acceleration.
When the ignition key is turned “ON” following Fail-Safe operation, O/D OFF indicator lamp blinks for
about 8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools}”, refer to AT-43.)
Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions
(such as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the
ignition key “OFF” for 5 seconds, then “ON”.
The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared.
The customer may resume normal driving conditions.
Always follow the “WORK FLOW” (Refer to AT-51).
The SELF-DIAGNGSIS results will be as follows:
The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution
SEnsor.
During the next SELF-DIAGNQOSIS, performed after checking the sensor, no damages will be indi-
cated.

TORQUE CONVERTER SERVICE

The torgue converter should be replaced under any of the following conditions:
External leaks in the hub weld area.

Converter hub is scored or damaged.

Converter pilot is broken, damaged or fits poorly into crankshaft.

Steel particles are found after flushing the cooler and cooler lines.

Pump is damaged or steel particles are found in the converter.

Venhicle has TCC shudder and/or no TCC apply. Replace only after all hydraulic and electrical diag-
noses have been made. (Converter clutch material may be glazed.)
Converter is contaminated with engine coolant containing antifreeze.
Internal failure of stator roller clutch.

Heavy clutch debris due to overheating (blue converter).

B

=

AT-5 667



668

PRECAUTIONS AND PREPARATION

Service Notice or Precautions (Cont’d)

Steel particles or clutch lining material found in fluid filter or on magnet when no internal parts in unit
are worn or damaged — indicates that lining material came from converter.

The torque converter shoutd not be replaced if:

The oil has an odor, is discolored, and there is no evidence of metal or clutch facing particles.

The threads in one or more of the converter bolt holes are damaged.

Transaxle failure did not display evidence of damaged or worn internal parts steel particles or clutch
plate lining material in unit and inside the fluid filter.

Vehicle has been exposed to high mileage (only). The exception may be where the torque converter
clutch dampener plate lining has seen excess wear by vehicles operated in heavy and/or constant
traffic, such as taxi, delivery or police use.

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

Replace radiator lower tank (which includes ATF cooler) with a new one and flush cooler line using
cleaning solvent and compressed air.

OBD-Il SELF-DIAGNOSIS

A/T self-diagnosis is performed by the TCM in combination with the ECM. The results can be read
through the biinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer
to the table on AT-37 for the indicator used to display each self-diagnostic result.

The self-diagnostic results indicated by the MIL are automatically stored in both the ECM and TCM
memories.

Always perform the procedure “HOW TO ERASE DTC” on AT-34 to complete the repair and
avoid unnecessary blinking of the MIL.

The following self-diagnostic items can be detected using ECM self-diagnostic results mode* only
when the O/D OFF indicator lamp does not indicate any malfunctions.

—Inhibitor switch

~A/T 1st, 2nd, 3rd, or 4th gear function

-A/T TCC S/V function (lock-up).

*: For details of OBD-l, refer to EC section {(“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”).

AT-6



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number @l
(Kent-Moore No.) Description
Tool name
KV38105450 ® Removing differential side oil seals
{J34286) ® Removing differential side bearing outer
Puller race Bl
® Removing idler gear bearing outer race
a: 250 mm (9.84 in) LG
NT414 b: 160 mm {6.30 in)
ST33400001 Installing differential side oil seal (RH side) EG
(J26082) installing oil seal on oit pump housing
Drift
FE
a: 60 mm (2.36 in) dia.
NT086 b: 47 mm (1.85 in) dia.
(J34301-C) Measuring line pressure <

Qil pressure gauge set

(1) (J34301-1) T
Qil pressure gauge !
(2) (J34301-2)

Hoses
(3) (J34298)
Adapter
(@) (J34282-2) -
Adapter iz
(5) (790-301-1230-A)
60° Adapter -
() (J34301-15) RA
Square socket

AATBI6
ST27180001 Removing idier gear o
{J25726-A) ST
Pulier

a: 100 mm (3.94 in) S
b: 110 mm (4.33 In)

NT424 c: M8 x 1.25P 57
5T23540000 Removing and installing parking rod plate
(J25689-A) b and manual plate pins
Pin punch 4 [

! a: 2.3 mm {0.091 in) dia.

NT442 b: 4 mm (0.16 in} dia.

EL

Aligning groove of manual shaft and hole of

ST25710000
(J25689-A) a transmission case
Pin punch 10

NT410 a: 2 mm {0.08 in) dia.

AT-7 669



PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

KV32101000 : Installing manual shaft retaining pin
(J25689-A) ;?5//
Pin punch

NT410 a: 4 mm (0.16 in) dia.
Kv31102400 ® Removing and installing clutch return
(J34285 and springs
J34285-87} @ Installing low and reverse brake piston

Clutch spring comprassor

a: 320 mm {12.60 in)

NT423 b: 174 mm {6.85 in})
KV40100630 a ® |nstalling reduction gear bearing inner race
(J26092) H @ Installing idler gear bearing inner race
Drift !ﬁ y
@ 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 ® Insialling idler gear bearing outer race
(J25405 and J34331)
Bearing installer
a: 77 mm (3.03 in) dia.
NT115 b: 55.5 mm (2.185 in) dia.
5T35321000 ® |nstalling output shaft bearing
« — )
Drift
J——a—ﬂ a: 49 mm (1.93 in) dia.
NT073 b: 41 mm (1.61 in) dia.
{J34291-A) ® Salecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
® Selecting side gear thrust washer
NT101
5T33230000 ® Installing differential side bearing
(J25805-01)
Drrift
a: 51 mm (2.01 in} dia.
NT0B4 b: 28.5 mm {1.122 in} dia.
(J34290) Selecting differential side bearing adjusting
Shim selecting tool set shim
NTOS0

670
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PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

ST33065001 Removing differential side bearing inner race
{J22888-D)
Differential side bearing d &l
puller set
(1) sT33051001 b
(J22888-D) M2
Puller
(2) sT33061000 - a: 38 mm (1.50 in) dia.
(J8107-2) b: 28.5 mm (1.122 in) dia. El
Adapter c: 130 mm (5.12 in)
d: 135 mm (5.31 in)
NT413 e: 100 mm (3.94 in) LG
ST31275000 Checking differential side bearing preload
(J25765-A) EE

Preload gauge
(1) GG91030000
(J25765-A) @ -
Torque wrench .
(2) HT62940000 @—
Socket adapt ¢
Socket adapler Q CL

(3) HT62900000

!

Socket adapter NT124 MT
ST35271000 Installing idler gear
(J26091)
Drift

a: 72 mm (2.83 in) dia. [B,
NT115 b: 63 mm (2.48 in} dia.

(J39713) ® Selecting differential side bearing adjust-  _
Preload adapter ing shim g

® Checking differential side bearing preload

NTO087
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name Description
Pulier ® Bemoving idler gear bearing inner race
® Removing and instaliing band servo piston
snap 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 oil seal (Left side)
a ;
NTD83 a: 90 mm (3.54 in) dia.
Drift installing needle bearing on bearing retainer
ai j
NTD83 a: 36 mm (1.42 in) dia.
Drift Remaving needle bearing from bearing
retainer
a
NT083 a: 33.5 mm (1.319 in) dia.
Drift Installing differential side bearing outer race
8 ;
NTC83 a: 75 mm (2.95 in) dia.

AT-10



OVERALL SYSTEM

A/T Electrical Parts Location
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OVERALL SYSTEM
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OVERALL SYSTEM

COE®EE

Band servo piston
Reverse clutch drum
Converter housing
Gil pump

Brake band

Reverse clutch

High clutch

Cross-sectional View

FEREEEE

Front pianetary gear
Low one-way clutch
Rear pianetary gear
Forward clutch
Qverrun clutch

Low & reverse brake
Qutput gear

AT-13

RREA®®

ldier gear

Forward one-way clutch
Pinion reduction gear
Final gear

Differential case

Input shaft

Torque convetrter

SATA0!
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OVERALL SYSTEM

Hydraulic Control Circuit
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OVERALL SYSTEM

Shift Mechanism

CONSTRUCTION r
@]
A

@ @ ®
ijﬂ Bl

_ Lt | -
p F ﬁuil: I% @Wﬁ%ﬁlﬂ] @T;@ 16
= . EC
o, (LERE L)) .
é wk W ® @5 Gl

&{—— Engine side

saTossl | T

@RXEE@EEEE

Torque converter
Qil pump

input shaft

Brake band
Reverse clutch
High clutch

Front sun gear
Front pinion gear

PEREERREE®

Front internal gear
Front planetary carrier
Rear sun gear

Rear pinion gear

Rear internal gear
Rear planetary carrier
Forward clutch

Forward one-way clutch

AT-15

PBRABEE®®

Overrun clutch

Low one-way clutch
Low & reverse brake
Parking pawl
Parking gear

Output shaft

idle gear

Qutput gear
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

POWER TRANSMISSION
“N” and “P” positions

“N” position

Power from the input shaft is not transmitted to the output shaft because the cilutches do not oper-

ate.
“P” position

Similar to the “N” position, the clutches do not operate. The parking pawl engages with the parking

gear to mechanically hold the output shaft so that the power train is locked.

Parking pawl engages
with parking gear

Tm

Input shaft
T 1 input B2 - Lock (Held stationary)

Output shaft

SAT991)
—
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OVERALL SYSTEM

“1,” position

Shift Mechanism (Cont’d)

® Forward clutch

¢ Forward one-way clutch
® Overrun clutch

® 1 ow and reverse brake

As overrun cluich engages, rear internal gear is locked by the operation of low and

reverse brake.
This is different from that of D, and 2,.

Engine brake

Cverrun clutch always engages, therefore engine brake can be obtained when
decelerating.

Power flow

Input shatt

4

Rear sun gear

4

Rear pinion gear

\ 4

Rear planetary carrier

\ ¢

Output shaft

Front planetary gear

Rear planeiary gear

Forward clutch
o Low & reverse
verrun brake

ohe-way

—

tnput shaft

Input e Locked

Rear sun gear  Rear planetary carrier Output shaft
Pinion SAT96!

AT-17

W
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679



680

OVERALL SYSTEM

“D,” and “2,” positions

Shift Mechanism (Cont’d)

® Forward one-way clutch
® Forward cluich
® Low one-way clutch

Rear internal gear is locked to rotate counterclockwise because of the functicning of
these three cluiches.

Overrun cluich
engagement conditions
{Engine brake)

D;: Overdrive control swilch “OFF” and throttle opening is less than 3/16

2,7 Always engaged

At D, and 2, positions, engine brake is not activated due to free turning of low one-
way clutch.

Power flow

Input shaft

4

Rear sun gear

¥

Rear planstary carrier

Output shaft

Front planetary gear

Rear planetary gear

Heid to turn clockwise

Forward ona-way

clutch Low ohe-way clutch

Transmissiocn of
riving force B—~C

Transmission of
driving force A—B

=

one-way
clutch

Input shaft

Input

Rear sun gear Rear planetary carrier

Output m Rinion

Cutput shaft

SATE921
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

“D,”, “2,” and “1,” positions

® Forward cluich

¢ Forward one-way
clutch

® Brake band

Rear sun gear drives rear planetary carrier and combined front internal gear. Front intemal gear now
rotates arcund front sun gear accompanying front planetary carrier.

As front planetary carrier transfers the power to rear internal gear through forward clutch and forward
one-way clutch, this rotation of rear internal gear increases the speed of rear planetary carrier com-

pared with that of the 1st speed.

Overrun clutch
engagement conditions

D,: Overdrive control switch “OFF” and throttle opening is less than 3/16
2, and 1,: Always engaged

Power fiow

Rear sun gear

3

Rear pinion gear

4

Rear planetary carrier

—

OQutput shaft Front internal gear

Front pinion gear

$

Front planetary carrier

 /

Forward cluich

4

Forward one-way clutch

I

Rear internal gear

=p

Input shaft

Front planstary gear
,—’_‘—\

Rear planetary gear

Forward one-way

clutch Low one-way clutch

\ i

il

__,Forward ; . il

,,,,,,,,,,,,,,,, Tiguteh ! Rear internal gear H
_____________ — = m e =————=n |

Front internal | i :Il-, Overrun B

s < clutch 7

R

|

=, 3

|

|

planetary Forward A

carrier

,,T one-way

| >
Frant — T clutch
pinien !_‘_‘—\"‘"‘_.JL_I Rear pinion gear
} ..... gear
Input shaft v Front sun gear  Rear sun gear Oulput shaft
.2 tnput Output Divided force Pinicn
(

Speed increase) SATS93)

AT-19
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OVERALL SYSTEM

Shift Mechanism (Cont’d)
“D;” position

® High clutch Input power is transmitted to front planetary carrier through high clutch. And front planetary cairier
® Forward clutch is connected ‘o rear internal gear by operation of forward clutch and forward one-way clutch.

® Forward one-way clutch This rear internal gear rotation and another input (the rear sun gear) accompany rear planetary
carrier to turn at the same speed.

Overrun clutch D,: Overdrive control switch “OFF” and throtlle opening is less than 3/16
engagement conditions

Power flow Input shaft

High ciutch

I

Front carrter

4

Forward clutch Rear sun gear

4

Forward one-way ciutch

4

Rear internal gear

Rear pinion gear

4

Rear planetary carrier

4

Output shaft

Front planetary gear Rear planetary gear

Forward one-way
clutch Low one-way clutch

T m
) \

Transmission of
driving force B— A

i 1
| '
| i 1
| |
| |
¥ Overrun :
JL o clutch Loty
R ]
]

one-way
clutch

planetary
arrier

Input shaft Front planetary carrier Qutput shaft
Input Eni i Locked Quiput Pinion SAT994I
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,” (OD) position
® High clutch Input power is transmitted to front carrier through high clutch,
¢ Brake band This front carrier turns around the sun gear which is fixed by brake band and makes G
® Forward clutch (Does not affect power | front internal gear (output) turn faster.

transmission}

) At D, position, there is no one-way cluich in the power fransmission line and engine HiA
Engine brake . :
brake can be cbtained when decelerating.
Power flow Input shaft : Bl
High clutch e
Front planetary carrier

S

Front pinion gear

4=
B
Ll

Front internal gear
L

<=

Rear planetary carrier

'l by

Qutput shaft

Front planetary gear Rear planetary gear

Forward one-way

clutch
T

T ’
Shee
" \ "o‘:
AN G
e
s

N Turns freely at all

Low one-way clutch

I i
| times (Rotating speed " [
LA > B) :;
} Overrun : :
JL o clutch H -
I ST
1
[}
I
I
3l s
Input shaft Front sun gear Front planetary carrier Output shaft "
T input ESEESH 1Locked ; 3 Pinion saroast| A
EL
(I3
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OVERALL SYSTEM

Shift Mechanism (Cont’d)
“R” position

® Reverse cluich Front planetary carrier is stationary because of the operation of low and reverse
® Low and reverse brake brake.

Input power is transmitted to front sun gear through reverse clutch, which drives
front internal gear in the opposite direction.

Engine brake As there is no one-way clutch in the power transmission line, engine brake can be
obtained when decelerating.

Power flow Input shaft

4

Reverse clutch

\

Front sun gear

4

Front pinion gear

4

Front internal gear

4

Output shaft

Front planetary gear Rear planetary gear

Forward one-way
clutch

Transmission of
driving force A—B
Does not affect power
ransmissiont

Low & reverse, ...

- —

Input shaft Front sun gear
PRt Locked :

b
k

o Output shafi
Pinion SAT9971

[ 5] Input

Fa VeVt
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OVERALL SYSTEM

FUNCTION OF CLUTCH AND BRAKE

Shift Mechanism (Cont’d)

Clutch and brake components Abhr. Function
@ Reverse clutch R/C To transmit inpu? power to front sun gear @
@ High clulch H/C To transmit input power to front planetary carrier .
t i ith f - lutch
@ Forward clutch FiC connect front planetary carrier with forward one-way clutc
@ Qverrun clutch O/ To connect front planetary carrier with rear internal gear @
@ Brake band B/B To lock frent sun gear @
Lt is e d, to siop rear internal gear
Forward one-way clutch F/O.C When foni.vard. cluten @ S ngage " siop . . 9 @
from rotating in opposite direction against engine revolution.
To stop front planetary carrie from rotating in opposite direction
Low one-way clutch L/O.C .Op " n‘ P ry er ng ih opp
against engine revolution.
Low & reverse brake L& RB To tock front pianetary carrier @.
CLUTCH AND BAND CHART
Reverse | High |Forward | Overrun Band servo oF::\j;jr onl:-)\\;vvay rlé?.:rei
Shift position clutch clutch clutch cluich and ard 4th clutch clutch brake Lock-up Remarks
apply | release | apply L)
P PARK
POSITION
REVERSE
R O O POSITICN
N NEUTRAL
POSITION
1st O 1@ . .
* and O *1© O . Autornatic shift
04 1234
3 OO [0 ® . O
4h Q| ® @ ® | O O
) 1t O . . Autornatic shift
12«3
2nd O @ O .
Locks (held
st
q ° O ® O stationary)
in tst speed
2nd O O O . 1¢2¢3

“1: Operates when overdrive control switch is set in "OFF” positian.
*2: Gil pressure is applied to both 2nd “apply” side and 3rd “release” side of band servo piston. Howaver, brake band does not contract

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

: Operales

®Q00

: Operates during “progressive” acceleration.

: Operates but does not affect power fransmission.

AT-23

1 Operates when throttle opening is less than 3/16, activating engine brake.

: Operates when throttle opening is less than 3/16, but dees not affect engine brake.
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OVERALL SYSTEM

Control System

OUTLINE
The automatic transaxle senses vehicle operating conditions through various sensors. it always controls
the optimum shaft position and reduces shifting and lock-up shocks.

SENSORS

inhibitor switch

Throtlle position sensor
Closed throttle position switch
Wide open throttle position
swiich

Engine speed signal

AST fluid temperature sensor

TCM

Shift control

Line pressure control
Lock-up control
Qverrun clutch control
Timing control
Fail-safe control
Self-diagnosis

ACTUATORS

Shift solencid valve A

Shift solenoid valve B
Overrun ciuich solencid valve
Torque converter clutch
solenoid valve

Line pressure solenoid valve

Revolution sensor
Vehicle speed sensor
Overdrive contro! switch
ASCD control unit

CONSULT communication line
control
Duet-EU control

G/D OFF indicator lamp

CONTROL SYSTEM

Q ASCD
contrel unit

]IA/T fluid temperalure sensor

Line pressure solenoid IRevoluﬂon sensor]

valve 7
Inhibitor Torqus converter clutch Dropping resistor
switch solenoid valve

Overrun clutch solenoid
valve

lOverdrive control switch

Ciosed throttle
positien switch _l

Wide open thrattte Shift solenoid valve A

position switch - -
Throflie position Shift solenoid valve B
[) y ¥

sensor
Engine speed TCM

L

LTh rottle opening |
I

3
L-[orm OFF indicator lamp @ﬂ’
- Vehicie speed sensor g, ‘Q,

ECM -

SATS03!
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OVERALL SYSTEM
Control System (Cont’d)

TCM FUNCTION

The function of the TCM is to:

e Receive input signals sent from various switches and sensors. @l
e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.

e Send required output signals to the respective solenoids.

()
INPUT/OUTPUT SIGNAL OF TCM
Sensors and solenoid valves Function Bl
Inhibitor switch Detects select lever position and sends a signal fo TCM.
Throttle position sensor Detecls throttle valve position and sends a signal to TCM. A
Closed throttie position switch Detects throttle valve’s fully-closed position and sends a signal to TCM. =
Detects a throttl I ition of greater than 1/2 of full throttle and ds
Wide open throttle position switch _e ects a throtlle valve position of greater tha or and sends a
signal to TCM. EC
Engine speed signal From ECM (ECCS control module).
Input | AfT fluid temperature sensor Detects transmission fluid temperature and sends a signal to TCM. EE
=
Revolution sensor Detects output shaft rpm and sends a signal to TCM.
. Used as an auxiliary vehicle spead sensor. Sends a signal when revolution sen-
Vehicle speed sensor . . ) cL
sor {installed on transmission) malfunctions. i
Overdrive control switch Sends a signal, which prohibits a shift to “D,” (overdrive) position, to the TCM.
ASCD control unit Sends.the cruise signal and D, {overdrive) cancellation signal from ASCD con- T
trol unit to TCM.
Shift solenoid valve A/B Selects shifting point suited to driving conditions in relation to a signal sent from
TCM.
. . Regulates (or decreases) line pressure suited o driving conditions in relation to
Line pressure solenoid valve -
a signal sent from TCM. =8
Output . Regulates (or decreases) lock-up pressure suited te driving conditions in refation _
P Torque converter clutch solenoid valve g . ( ) PP v ving :
to a signal sent from TCM.
. Controls an “engine brake” effect suited to driving conditions in relation to a sig- (B
Overrun clutch solenoid valve
nal sent from TCM.
O/D OFF indicator lamp Shows TCM faulis, when A/T control components malfunction. 3R
@
5
RS
B
EL
¢

AT-25 687



OVERALL SYSTEM

Control Mechanism

LINE PRESSURE CONTROL

TCM has various line pressure control characteristics to match
the driving conditions.

An ON-OFF duty signal is sent to the line pressure solenoid
valve based on TCM characteristics.

Hydraulic pressure on the clutch and brake is electronically con-
trolled through the line pressure solenoid valve to accommodate
engine torque. This results in smooth shift operation.

Normal control
A" position The line pressure to throttle opening characteristics is set for
T suitable clutch operation.
© .g “pe,ogr,
E L position
8 5,
&£
L om
5¢
Throitle opening —m
SAT003J
Back-up control (Engine brake)
D,—® "2" or “1" pesitian if the selector lever is shifted to “2” position while driving in D,
T (ODj) or D4, great driving force is applied to the clutch inside the
= transmission. Clutch operating pressure (line pressure) must be
o = D, 2" or “1” increased to deal with this driving force.
2 position
&3
ax
EF
-
Vehicle speed —m
SAT004J
No shifting During shift change
T R/ The line pressure is temporarily reduced corresponding to a
- ’ change in engine torque when shifting gears (that is, when the
- shift solencid valve is switched for clutch operation) to reduce
ZE shifting shock.
35 When shifting
axf (1 2 shift)
9 @
=
-
Throttle opening ——
SATO05]

At low fluid temperature

& Fluid viscosity and frictionai characteristics of the clutch fac-
ing change with fluid temperature. Clutch engaging or band-
contacting pressure is compensated for, according to fluid
temperature, to stabilize shifting quality.

688 AT-26



OVERALL SYSTEM
Control Mechanism (Cont’d)

Line pressure & The line pressure is reduced below 60°C (140°F} to prevent
(under normal conditions) shifting shock due to low viscosity of automatic transmission
pm——imm fluid when temperature is low. ~
@l
E Line pressure corrected
% TE— {at low temperature) A
w O
L5
a¥
Q
sS4 ]
Throttle opening —
SAT006J
-10°C (14°F) e Line pressure is increased fo a maximum irrespective of the L&
throttle opening when fluid temperature drops to —-10°C
T (14°F). This pressure rise is adopted to prevent a delay in =
! clutch and brake operation due to extreme drop of fluid vis-
2 cosity at low temperature.
@ Normal temperature ~
2% FE
o Q
g5
oz
2 q
5% _ CL,
Throttle opening —
SATO07J

- AT

SHIFT CONTROL

The shift is regulated entirely by electronic control to accommo-
date vehicle speed and varying engine operations. This is
accomplished by electrical signals transmitted by the revolution
sensor and throttle position sensor. This results in improved
acceleration performance and fuel economy.

Control of shift solenoid valves A and B

The TCM activates shift solenoid valves A and B according to
signals from the throttle position sensor and revolution sensor ET
to select the optimum gear position on the basis of the shift
schedule memorized in the TCM.

The shift solenoid valve performs simple ON-OFF operation. [
When set to ON, the drain circuit closes and pilot pressure is

Pilot pressure

To shift vave applied to the shift valve.
% BT
/// ,,,,, 7 /% SATO08J q

Relation between shift solenoid valves A and B and gear positions

Gear position EL
D, 2,, 1, D,, 2,, 1, D, D, (OD) N-P
Shift solenoid valve
A ON (Closed) OFF (Open) OFF {Open) ON (Closed) ON (Closed} (O
B ON (Ciosed) ON (Closed) QFF (Cpen) OFF (Open) ON (Closed)
689
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OVERALL SYSTEM
Control Mechanism (Cont’d)

Control of shift valves A and B

Inactivated state Actlvated state
Shlft valve B

ELMF»%%\W

Pilot pressure

/- Shift valve B

\-Spring
X

F—  TCM — TCM j
1 l + — L
N =
Shift sclenoid valve B OFF \ i ;
! Deain ift sclenoid valve Shikt solenoid valve B ON SATO0S.

Pilot pressure generated by the operation of shift solenoid valves A and B is applied to the end face of

shift valves A and B.
The drawing above shows the operation of shift vaive B. When the shift solenoid valve is ON, pilot pres-

sure applied to the end face of the shift valve overcomes spring force, moving the valve upward.

LOCK-UP CONTROL

The tock-up piston in the torgue converter is locked to eliminate torque converter slip 1o increase power
transmission efficiency. The solenoid valve is controlled by an ON-OFF duty signal sent from the TCM.
The signal is converted to an oil pressure signal which controls the lock-up piston.

Conditions for lock-up operation

When vehicle is driven in 4th gear position, vehicle speed and throtile opening are detected. If the
detected values fall within the lock-up zone memorized in the TCM, lock-up is performed.

Overdrive control switch ON OFF
Selector lever "D position

Gear position D, D,
Vehicle speed sensor More than set value

Thraottle position sensor Less than set opening

Closed throttle position switch OFF

AT fluid temperature sensor More than 40°C (104°F)

pilot pressu,e Torque converter clutch solenoid valve control
F'"e“ TeM 8 The torque converter clutch solenoid valve is controlled by the
/ Plunger TCM. The plunger closes the drain circuit during the OFF period,
! and opens the circuit during the ON period. If the percentage of
/ o OFF-time increases in one cycle, the pilot pressure drain time
A |_| A is reduced and pilot pressure remains high.
To torque % £ ON ] The lock-up piston is designed to slip to adjust the ratio of
converter clutc'? ‘ = 1 | ON-OFF, thereby reducing lock-up shock.
conirol valve % =
NI ) Dia e o
valve SATO10J
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OVERALL SYSTEM
Control Mechanism (Cont’d)

High
f OFF-time i Amount of drain Pilot pressure
= INCREASING "| DECREASING HIGH

o &

=] o I

§§ Lock-up 5 v

Eg released ! I Lock_-up Lock-up

2 I N ’ applied RELEASING

0—;“ o Slip

| -
LOW 1 1
High-e— Torgque converter clutch . Low
solencid valve off-time ratic (%)
SATO1J

Torque converter clutch control valve operation

Lock-up released Lock-up applied
v Chamber A ) Lock- iston :
° Gil pump e u%hpamger B Qil pump

\l___ Chamber B — =
Lock-up —Torque converter = Torque converter
siston //?—E Converter Converter
[ Lz "’ [ Ty ail pressure TCM

ail pressuze " oM
1 S—
: " ON
1 - Pilot pressure orFl } - Pilot pressure [} OFFa—
To oil — Torque converter) " Torque converter
coocler f clutch soleneid To oil | l clutch solenoid
| L e valve cooler valve
Torque converter- T T Drain i | I /”ww "'-l‘_ﬁ— Drain [
* —- w
clutch control ﬁ" - Torque converterZd L. _J" -
valve I A Torgue Cnnve”ercfutch contBIﬁ-GPaT\Te—"—_ _Torque converter
e - ' relief valve  SATO12J

~relief valvs

Lock-up released

The OFF-duration of the torque converter clutch solenoid valve is long, and pilot pressure is high. The
pilot pressure pushes the end face of the torque converter clutch control valve in combination with spring
force to move the valve to the left. As a result, converter pressure is applied to chamber A (lock-up pis-
ton release side). Accordingly, the lock-up piston remains unlocked.

Lock-up applied

When the OFF-duration of the torque converter clutch solenoid valve is short, pilot pressure drains and
becomes low. Accordingly, the control vaive moves to the right by the pilot pressure of the other circuit
and converter pressure. As a result, converter pressure is applied to chamber B, keeping the lock-up

piston applied.
Also smooth lock-up is provided by transient application and release of the lock-up.

OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROQL)

Forward one-way clutch is used to reduce shifting shocks in downshifting operations. This clutch trans-
mits engine torque to the wheels. However, drive force from the wheels is not transmitted to the engine
because the one-way cluich rotates idie. This means the engine brake is not effective.

The overrun clutch operates when the engine brake is needed.

Overrun clutch operating conditions
Gear position Throttle opening
D" position D., D., D, gear position
P v Do D3 98ATP Less than 3/16
“2" position 2,4, 2, gear positicn
“1” position 1,, 1. gear position At any position

AT-29
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OVERALL SYSTEM

Control Mechanism (Cont’d)

To overrun clutch

Owvarrun clutch =
solenoid valve gaATG15.

Line pressure (1 position)
Overrun clutch

ll!—, reducing valve
d
1 ~—Line
_j pressure
% h (2 and 1
x positions)
= ine
pressure
Overrun H
clutch /
Overrun
clutch
control

valve

Pilot pressure
ON OFF

el
] Overrun clutch

Drain solencid valve

TCM

SATD16J

16116 D position T 2 position/ 1 position
= = i ZZ
25 = 2, 4—2, £2
SO | =] R = C
= %/ //
3 g
316 | ) /) AL
0 Vehicie speed—» Vehicle speed —» Vehicle speed —»
Overiun clutch Overrdn clutch Over;un clutch
angages engages engages SATO14d
Pilot pressure Overrun clutch solenoid valve control
TCM The overrun clutch solenoid valve is operated by an ON-OFF
% V 7 signal transmitted by the TCM to provide overrun clutch control
i (engine brake controi}.

When this solenoid valve is ON, the pilot pressure drain port
closes. When it is OFF, the drain port opens.

During the sclenoid valve ON pilot pressure is applied to the end
face of the overrun clutch control valve.

Overrun clutch control valve operation

When the solenoid valve is ON, pilot pressure is applied to the
overrun clutch control valve. This pushes up the overrun clutch
control valve. The line pressure is then shut off so that the clutch
does not engage.

When the solenoid is OFF, pilot pressure is not generated. At
this point, the overrun clutch control valve moves downward by
spring force. As a result, overrun clutch operation pressure is
provided by the overrun clutch reduging valve. This causes the
overrun clutch to engage.

In the 1 position, the overrun clutch control valve remains
pushed down so that the overrun cluteh is engaged at all times.

AT-30



OVERALL SYSTEM

Control Valve

FUNCTION OF CONTROL VALVES

Valve name

Function

Pressure regulator valve, plug and
sleeve

Regulates oil discharged from the oil pump to provide optimum line pressure for all driving
conditions.

Pressure modifier valve and sleeve

Used as a signal supplementary valve to the pressure regulator valve. Regulates pressure-
modifier pressure (signal pressure) which controls optimum line pressure for ail driving con-

ditions.

Pilot valve

Regulates line pressure to maintain a constant pilot pressure level which controls lock-up
mechanism, overrun clutch, shift timing.

Accumulator control valve

Regulates accumulator backpressure to pressure suited to driving conditions.

Manual valve

Directs line pressure to oil circuits corresponding to select positions.
Hydraulic pressure drains when the shift lever is in Neutral.

Shift valve A

SimuHaneously switches four oil circuits using output pressure of shift solenoid valve A to

meet driving conditions (vehicle speed, throttle opening, etc.).
Provides altomatic downshifting and up-shifting (1st—2nd—3rd—4th gears/4th—3rd—2nd—

1st gears) in combination with shift valve B.

Shift valve B

Simultaneously switches three oil circuits using output pressure of shift solenoid valve B in

relation to driving conditions {vehicle speed, throttle opening, ete.).
Provides automatic downshifting and up-shifting (1st—2nd—3rd—4th gears/4th—-3rd—2nd—

1st gears) in combination with shift valve A.

Overrun clutch control valve

Switches hydraulic circuits to prevent sngagement of the overrun clutch simultaneously with
application of the brake band in D,. {Interlocking occurs if the overrun clutch engages during

D..)

“1” reducing valve

Reduces low & reverse brake pressure to dampen engine-brake shock when down-shifting
from the “1” position 1, to 1,.

Overrun clutch reducing valve

Reduces oil pressure directed to the overrun clutch and prevents engine-brake shock.
In “1” and “2" positions, line pressure acts on the overrun ¢lutch reducing valve to increase
the pressure-regulating point, with resuftant engine brake capability.

Torque converter relief valve

Prevents an excessive rise in torque converter pressure.

Torque converter clutch control
valve, plug and slesve

Activates or inactivates the lock-up function.
Also provides smocth lock-up through transient application and release of the lock-up sys-

tem.

1-2 accumulator valve and piston

Dampens the shock encountered when 2nd gear band serveo contracts, and provides smooth
shifting.

AT-31
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The A/T system has two self-diagnostic systems.

The first is the emission-related on board diagnostic system (OBD-II) performed by the TCM (transmis-
sion control module) in combination with the ECM (ECCS control module). The malfunctien is indicated
by the MIL (malfunction indicator lamp) and is stored as a DTC in the ECM memory but not the TCM
memory.

The second is the TCM original self-diagnosis indicated by the O/D OFF indicator lamp. The malfunction
is stored in the TCM memory. The detected items are overlapped with OBD-Il self-diagnostic items. For
detail, refer to AT-45.

OBD-Il Function for A/T System

The ECM (ECCS control module} provides emission-related on board diagnostic (OBD-II) functions for
the A/T system. One function is to receive a signal from the TCM used with OBD-related parts of the A/T
system. The signal is sent to the ECM when a malfunction occurs in the corresponding OBD-related part.
The other function is to indicate a diagnostic result by means of the MIL (malfunction indicator lamp) on
the instrument panel. Sensors, switches and solenoid valves are used as sensing elements.

The MIL automatically illuminates in One or Two Trip Detection Logic when a malfunction is sensed in

relation to A/T system parts.

One or Two Trip Detection Logic of OBD-II

ONE TRIP DETECTION LOGIC

It a malfunction is sensed during the first test drive, the MIL will illuminate and the malfunction will be
stored in the ECM memory as a DTC. The TCM is not provided with such a memory function.

TWO TRIP DETECTION LOGIC

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

If the same malfunction as that experienced during the first test drive is sensed during the second test

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

Items ML
One trip detection Twao trip detection
Shift solenoid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTC: PO755 (1201) X
Throtle position sensor or switch — DTC: P1705 (1206) X
Except above X

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

OBD-ll Diagnostic Trouble Code (DTC)

How to read DTC and 1st trip DTC

DTC and 1st trip DTC can be read by the following methods.

tuoy 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Di-
agnostic Results) Examples: 1101, 1102, 1103, 1104, etc. For details, refer to EC section [*Mal-
function Indicator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: P0705, P0710, P0720, P0725, etc.
These DTCs are prescribed by SAE J2012.

GST

/g-g (CONSULT also displays the malfunctioning component or system.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-Il Diagnostic Trouble Code (DTC)
(Cont’d)
o 1st trip DTC No. is the same as DTC No.
¢ Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction. g
However, in case of the Mode Il and GST they do not indicate whether the malfunction is still

occurring or occurred in the past and returned to normal.
CONSULT can identify them as shown below. Therefore, using CONSULT (if available) is rec- 5

ommended.

i
iy

A sample of CONSULT dispiay for DTC is shown at left. DTC or
1st trip DTC of a malfunction is displayed in SELF-DIAGNOS-
TIC RESULTS mode for “ENGINE” with CONSULT. Time data Ee
indicates how many times the vehicle was driven after the last =
detection of a DTC.

I SELECT.SYSTEM
ENGINE

o
et

|
I |
I |
I |
I |
I |
| ;

SEF835K]

T

If the DTC is being detected currently, the time data will be “0”.

B SELF-DIAG RESULTS D

FAILURE DETECTED TIME
INHIBITOR SW/CIRC [C]
[Po7051
[FA

[ERASE][ PRINT {[FFdatal
SAT002)
If a 1st trip DTC is stored in the ECM, the time data will be “[1]".
M SELF-DIAG RESULTSH [
ST
FAILURE DETECTED TIME
INHIBITOR SW/CIRC [1t]
[Po705] .
BT
[ERASE|| PRINT |[FFdata)
SATI72I
[F&
EL

B
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-Il Diagnostic Trouble Code (DTC)
(Cont’d)
FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

The ECM has a memory function, which stores the driving condition such as fue! system siatus, calcu-
lated load value, engine coolant temperature, short term fuel trim, long term fuel trim, engine speed and
vehicle speed at the moment the ECM detects a malfunction.

Data which are stored in the ECM memory, along with the 1st trip DTC, are called 1st trip freeze frame
data, and the data, slored together with the DTC data, are called freeze frame data and displayed on
CONSULT or GST. The 1st trip freeze frame data can only be displayed on the CONSULT screen, not
on the GST. For detail, refer to EC section (*CONSULT”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION").

Only one set of freeze frame data (either 1st trip freeze frame data of freeze frame dataj can be stored
in the ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There
is no priority for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected.
However, once freeze frame data (2nd trip detection/MIL on} is stored in the ECM memory, 1st trip freeze
frame data is no longer stored. Remember, only one set of freeze frame data can be stored in the ECM.
The ECM bhas the following priorities to update the data.

Priority ftems
Freeze frame data Misfire — DTC: PO300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 (0115), PO172 (0114), PO174 (0208}, PO175
{0210}
2 Except the above items (Includes A/T related items)
3 1st trip freeze frame data

Both 1st trip freeze frame data and freeze frame data (along with the DTCs) are cleared when the ECM
memory is erased.

HOW TO ERASE DTC

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

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

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

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

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

BOARD DIAGNOSTIC SYSTEM DESCRIPTION”).

Diagnostic trouble codes (DTC)

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

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTC (With CONSULT)

If a DTC is displayed for both ECM and TCM, it needs to be erased for both ECM and TCM.

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

Turn CONSULT “ON” and touch “"A/T".

Touch “SELF-DIAG RESULTS”.

Touch “ERASE”. (The DTC in the TCM wili be erased.) Then touch “BACK” twice.

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

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

.a......

—

NG RGN
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OBD-Il Diagnostic Trouble Code (DTC)
(Cont’d)

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 at least 5 seconds
and then turn it “ON” {engine stopped) again.

[[m  SELECT sysTEM | [l seLecToiaGmopE [ W SELF-DIAG RESULTS I [
| ENGINE | [SELF-DIAG RESULTS ] EAILURE DETEGTED
| AT , | [ DATA MONITOR | SHIFT SOLENGIDA A
| m | |:> [ bTC WORK SUPPORT | |:>
| | [ ECU PART NUMBER |
| | | | m
| | | | [ ERASE || PRINT |
2. Turn GONSULT “ON’, and touch 4. Touch “SELF-DIAG RESULTS’. 4. Touch “ERASE’. (The DTC in the
AT, TCM will be erased.)
Touch Touch ﬂ
F "BACK". < | “gacke, <
m SELECT SYSTEM m SELECT DIAG MODE El| B SELF-DIAG RESULTSH []
ENGINE . |WORK SUPPORT | FAILURE DETECTED  TIME
| SELF-DIAG RESULTS B SFT SOL AGIRC 0

‘::> [PO750]

[ DTS CONFIRMATION

| |
[ AT __° |
| | |:'l> | DATA MONITOR
| |
| |
l |

I
| ACTIVE TEST |
I
|

I
[ ECM PART NUMBER [ERASE|| PRINT || FFdata |

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

SATS041

& HOW TO ERASE DTC (With GST)
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at

least 5 seconds and then turn it “ON” (engine stopped) again.

2. Perform “OBD-ll SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-43. (The engine
warm-up step can be skipped when performing the diagnosis only to erase the DTC.)

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

@ HOW TO ERASE DTC (No Tools)

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

2. Perform “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-43. (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 TO SWITCH DIAGNOSTIC TEST MODES”, “Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”].

AT-35
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)

\ ‘ / 1. The malfunction indicator lamp will light up when the igni-
tion switch is turned ON without the engine running. This is
\ SERVICE for checking the lamp.

ENGINE ™=——— o If the malfunction indicator lamp does not light up, refer to
EL section (“Warning Lamps/System Description”, “WARN-
/ SOON_ ING LAMPS AND CHIME”).
/ \ (Or see MIL & Data Link Connectors in EC section.)
v 2. When the engine is started, the malfunction indicator lamp
should go off.
SAT9EAI If the lamp remains on, the on board diagnostic system has

detected an emission-related (OBD-11) malfunction. For
detail, refer to EC section (“ON BOARD DIAGNOSTIC
SYSTEM DESCRIPTION™).

CONSULT

NOTICE

1.

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

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

Shift schedule (which implies gear position) displayed on CONSULT and that indicated in Service
Manual may differ slightly. This occurs because of the following reasons:

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

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

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

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

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

SELF-DIAGNOSIS
After performing this procedure, place check marks for results

[ SELECT SYSTEM

ENGINE on the “DIAGNOSTIC WORKSHEET”, AT-49. Reference pages
SEILF-DIAGNOSTIC PROCEDURE (With
CONSULT)

1. Turn on CONSULT and touch “ENGINE” for OBD-II
detected items or touch “A/T” for TCM self-diagnosis.
If A/T is not displayed, check TCM power supply and ground
SAT038J circuit. Refer to AT-70. If result is NG, refer to EL section

|
AT } are provided following the items.
|
|
!
|

("POWER SUPPLY ROUTING”).
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

B SELF-DIAG RESULTS B[]

FAILURE DETECTED
THROTTLE POSI SEN

| ERASE ][ PRINT |

CONSULT (Cont’d)

2. Touch “SELF-DIAG RESULTS”.

Display shows malfunction experienced since the last eras-

ing operation.

CONSULT performs REAL-TIME SELF-DIAGNOSIS.

Also, any malfunction detected while in this mode will be

displayed at real time.

SATT08G

SELF-DIAGNOSTIC RESULT TEST MODE

(NO SELF DIAGNOSTIC FAILURE INDICATED
FURTHER TESTING MAY BE REQUIRED*"}

Detected items TCM self-diagnosis OBD-li {DTC}
[SEAVICE|
(Screen terms for CONSULT, = j = &?&'ﬂ
“SELF-DIAG RESULTS” test mode) Malfunetion is detected when ... ) Available by
Avallable oy malfunction
AT “ " O/D OFF - N
AT ENGINE - indicator lamp*2,
|nd|,cator famp or “ENGINE" on
"ATT” on CONSULT CONSULT or GST
Inhibitor switch circuit ® TCM does not receive the correct voltage signal o PO705
— | INHIBITOR SW/CIRC (based on the gear position) from the switch.
Revolution sensaor ® TCM does not receive the proper voltage signal X PO720
VHCL SPEED SEN-A/T \ VEH SPD SEN/CIR AT from the sensor.
Vehicle speed sensar (Meter) ® TCM does not receive the proper voltage signal X .
VHCL SPEED SEN-MTR ]— —_— from the sensor.
A/T 1st gear function ® A/T cannot be shifted to the st gear position o PO731*1
— l AT 1ST GR FNCTN even if etectrical circuit is good.
A/T 2nd gear funetion ® A/T cannot be shifted 1o the 2nd gear position - o
— l AT 2ND GR FNCTN even if electrical circuil is good.
AT 3rd gear function ® A/T cannot be shifted to the 3rd gear position _ P0733*1
— [A/T 3RD GR FNCTN even if electrical circuit is good.
A/T 4th gear function ® A/T cannot be shifted to the 4th gear position o P0734*1
— | AST 4TH GR FNCTN even if electrical circuit is good.
AT TCC SV function {lock-up) ® A/T cannot perform lock-up even if electrical o PO744*1
— [ A/T TCC S/V FNCTN circuit is good.
Shift solencid valve A ® TCM detects an improper voltage drop when it X 0750
SHIFT SOLENOID/V A ] SFT SOL A/CIRC tries to operate the solenoid valve.
Shift solencid valve B ® TCM detects an improper veltage drop when it % PO755
SHIFT SOLENQID/Y B | SFT SOL B/CIRC tries to operate the solenoid valve.
Qverrun clutch solenoid valve ® TCM detects an improper voltage drop when it X P1760
CVERRUN CLUTCH S/vV | O/R CLUCH SOU/CIRC tries 10 operate the solencid valve.
T/C cluteh solenoid valve ® TCM detects an improper voltage drop when it X PO740
T/C CLUTCH SOV | TCC SOLENOID/ICIRC iries to operate the solenaid valve.
Line pressure solenoid valve ® TCM detects an improper voltage drop when it X PO745
LINE PRESSURE 5/V I L/PRESS SOL/GRC tries to operate the solenoid valve.
Throltle position sensor, throttle position switch ® TCM receives an excessively low or high volt- X P1705
THROTTLE POSI SEN |TP SEN/CIRC AT age from the sensor.
Engine speed signal ® TCM does not receive the proper voltage signal X PO725
ENGINE SPEED SIG from the ECM.
AST fluid temperature sensor ® TCM receives an excessively low or high volt- X PO710
BATT/FLUID TEMP SEN J ATF TEMP SEN/CIRC age irom the sensor.
Initial start ® This is not a malfunction message (Whenever
INITIAL START ] — shutting off a power supply to the TCM, this X —_
message appears on the screen.)
No failure
& No failure has been detected. X X

X : Applicable
- : Not applicable

*1: These malfunctions cannot be displayed by MIL |52  if another malfunction is assigned to MIL.
*2 : Refer to EC section [“Malfunction Indicator Lamp (MIL)", “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™].
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE (A/T)

CONSULT (Cont'd)

Monitor item
ltem Display ECL: Main Description Remarks
!npu signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SE-A/T ® Yehicle speed computed from | When racing engine in “N” or “P”
(Revolution sensor) [km/h] or [mph] X _ signal of revalution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
0 km/h (C mph).
Vehicle speed sensor 2 VHCL/S SE-MTR ® Vehicle speed computed from | Vehicle speed display may not be
{Meter) [km/h] or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is displayed. {6 mph). It may not indicate 0
km/h (0 mph} when vehicle is sta-
tionary.
Threttle position sensor THRTL POS SEN X . ® Throttle posilion sensor signal
V] voliage is displayed.
AT fluid temperature sensor FLUID TEMP SE ® A/T fiuid temperature sensor
v X . signal voltage is displayed.
® Signal voltage lowers as tluid
temperaiure rises.
Battery voltage BATTERY VOLT X . ® Source voltage of TCM is dis-
[vi played.
Engine speed ENGINE SPEED ® Engine speed, computed from | Engine speed display may not be
[rpm] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not Indicate Q rpm even
when engine is not running.
Overdrive control switch OVERDRIVE SW ® ON/OFF state computed from
[ON/OFF] X — signal of overdrive control SW
is displayed.
P/N position 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/OFF) X — signal of 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 swilch 2 POSITION SwW ® ON/OFF status, computed from
[ON/QFF] X — signal of 2 positicn SW, is dis-
played.
1 position switch 1 POSITION SW ® ON/OFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCI cruise signal ASCD-CRUISE ® 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 OD cut signal ASCD-0OD CUT @ Status of ASCD QD release ® This is displayed even when no
[ON/QFF] X _ signal is displayed. ASCD is mounted.
ON ... OD released
QFF ... QD nct released
Kickdown switch KICKDOWN SwW ® ON/OFF status, computed from | ® This is displayed even when no
[ON/OFF] X — signal of kickdown SW, is dis- kickdown switch is equipped.
played.
Ciosed throttle position switch CLOSED THL/SW ® ON/OFF status, computed from
[ON/OFF] X — signal of closed throtile position
SW, is displayed.
Wide open throttle position switch | W/C THRL/P-SW ® ON/OFF status, computed from
[ON/OFF] X — signal of wide open throtile
position SW, is displayed.
Gear position GEAR ® Gear position data used for
—_ X computation by TCM, is dis-
played.
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CONSULT (Cont'd)

Manitor item
Hem Display ECU Main Description Remarks o
input sional Bl
. gnals
signals
Selector lever position SLCT LVR PQOSI ® Selector lever position data, ® A specific value used for con-
— X used for compulation by TCM, trol is displayed if fail-safe is B
is displayed. activated due to error. A
Vehicle speed VEHICLE SPEED @® Vehicle speed data, used for
[km/h] or [mph] — X computation by TCM, is dis- o
played. &l
Throttle position THROTTLE POS! ® Throttle position data, used for | ® A specific value used for con-
[/8] — X computation by TCM, is dis- trol is displayed if fail-safe is
played. activated due to error, ]L-.@
Line pressure duty LINE PRES DTY ® Control value of [ine pressure
%] _ X selenoid valve, computed by
TCM from each input signal, is e
displayed. i
Torque converter clutch solencid | TCC S/V DUTY ® Control value of torgue con-
valve duty [%] . X verter clutch solenoid valve,
computed by TCM from each FE
input signal, is displayed.
Shift solenoid valve A SHIFT S/v A ® Control value of shift solenoid | Contrel value of solenocid is dis-
[ON/OFF) _ X valve A, computed by TCM played even if salenoid circuit is @L
from each input signal, is dis- [ disconnected.
played. The “OFF” signal is displayed if
Shift solencid valve B SHIFT SV B ® Control value of shift solenoig | S0ienoid circuit Is shorted. T
[ON/OFF] . X valve B, computed by TCM &
from each input signal, is dis-
played.
QOverrun clutch solenoid valve OVERRUN/C S/V ® Controf value of overrun clutch
[ON/OFF] _ X solenoid valve computed by
TCM from each input sigrial is
displayed. FEEA
Self-diagnosis display lamp SELF-D DP LMP . X ® Controf status of O/D OFF indi-
(O/D OFF indicator lamp) [ON/OFF] cator lamp is displayed.
X: Applicable A,
—: Not applicable

DTC WORK SUPPORT MODE WITH CONSULT
CONSULT setting procedure

1. Turn ignition switch “OFF”. S
2. Connect CONSULT to Data link connector for CONSULT.

Data link connector for CONSULT is located in left side dash _

panel. RS

BT

\ / /
Data link connector

for CONSULT SATO18.
4

3. Turn ignition switch “ON”.
4. Touch “START”.

NISSAN EL,
CONSULT
~ (B4
\J_L“
START
] SUB MODE |

SEF382!

AT-39 701



702

ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

| W SELECT SYSTEM

AT

ENGINE
- g
|
I
|
f

|
|
|
|
|
|
!

ATI74H

[ /A sELEcTDiAGMODE  []

| SELF-DIAG RESULTS

| DATA MONITOR

=]

| BTG WORK SUPPORT

| ECU PART NUMBER

1

|
|
|
|
|
|

SATE741

[/\ SELECT ITEM ]

| 18T GR FNCTN P0731

| 2ND GR FNCTN Po732

| 4TH GR FNCTN P0734

| TCC SV FNCTN Po744

|
|
[ 3RD R FNCTN PO733 ]
|
|
l

SATOTEN

W 2ND GRFNCTN Po7ae M L

THIS SUPPORT FUNCTION
IS FOR

DTC PO732.

SEE THE SERVICE MANUAL
ABOUT THE DRIVING
CONDITICN FOR THIS
DIAGNOSIS.

[ EXIT || START

SATY76l

B 2ND GR FNCTN Po732 i L]
QUT OF GONDITION

GEAR 1
VEHICLE SPEED Okm/h
THROTTLE POSI 00/8
TCG SV DUTY 4%

SATIT7I

CONSULT (Cont’d)
5. Touch "A/T".

6. Touch “DTC WORK SUPPORT".

7. Touch select item menu (15T, 2ND, etc.).

8. Touch “START".

9. Perform driving test according to “DTC CONFIRMATION
PROCEDURE” in “TROUBLE DIAGNOSIS FOR DTC”.

AT-40
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CONSULT (Contd)

¢ When testing conditions are satisfied, CONSULT screen

B 2vD GR FneTN Poraz Bl L changes from “OUT OF CONDITION” to “TESTING”.

al

z=z==z==== MONITOR =z==z==z=z====-
GEAR 2
VEHICLE SPEED 50km/h
THROTTLE POSI B.0/8
TCGC SNV DUTY 4%

=
==
)

SATE78I

10. Stop vehicle. If “NG” appears on the screen, malfunction
8 2ND GR FNCTN Po732 i L] may exist. Go to “DIAGNOSTIC PROCEDURE".

[l

STOP
VEHICLE

SATS79I

B 2ND GR FNGTN Po7a2 i L
COMPLETED

M RESULTS B

* kK m ok kK

A

=)
RA

END PRINT

SATI80!

11. Perform test drive to check gear shift feeling in accordance

W 2ND GR FNGTN Po732 Ml [ ] with instructions displayed.
DRIVE VHCL IN D RANGE

SHIFTING 1=+ 2=+3-4 UNDER
NORMAL ACCELERATION.
DOES A/T SHET NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
=z=zz=zzz==z MONITOR ===z=zzz==g
ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h

=g
7

20/
ot

SAT981I

SE

12. Touch “YES” or “NO".

H2ND GRFNCTN Po732 Il [
DRIVE VHCL IN D RANGE
SHIFTING 142434 UNDER EL
NORMAL ACCELERATION.

DOES AT SHFT NORMAL
CHECK FOR PROPER SHF -
TIMING AND SHFT SHOCK IO
=zz======= MONITOR zzz===-==-
ENGINE SPEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h

| YES ” NO |SAT982I
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CONSULT (Cont’d)
13. CONSULT procedure ended.
If “NG” appears on the screen, a malfunction may exist. Go
to "“DIAGNOSTIC PROCEDURE".

W 2ND GR ENGTN o7z il L
COMPLETED

MRESULTSH

OK

# 3k ok % & ok

PRINT |

SATS83I

| END ||

M 2ND GR FNGTN Po7az i L]
COMPLETED

B RESULTS

* %k * %k Xk Ak

PRINT |

[_END |

SATI]0L

DTC WORK SUPPORT MODE

DTC work support item

Description

Check item

18T GR FNCTN P0731

Following items for “A/T 1st gear function (PQ731)” can be con-

firmed.

® Self-diagnosis status (whether the diagnosis is being con-
ducted or not)

® Self-diagnosis result (OK or NG)

® Shift solenoid valve A
@ Shift solenoid valve B
® Each clutch

® Hydraulic control circuit

2ND GR FNCTN P0732

Following iterns for “A/T 2nd gear function (PG732)” can be con-

firmed.

@& Seli-diagnasis status (whether the diagnosis is being con-
ducted or not)

® Self-diagnosis result (OK or NG}

® Shift solenoid vaive B
® Each cluich
® Hydraulic control circuit

3RD GR FNCTN P0733

Feliowing items for “A/T 3rd gear function (PO733)” can be con-

firmed.

® Self-diagnosis status (whether the diagnosis is being con-
ducted or not)

® Self-diagnosis result {OK or NG)

# Shift solencid valve A
® Each clutch
® Hydraulic control cireuit

4TH GR FNCTN P0734

Following items for “A/T 4th gear function {P0734)” can be con-

firmed.

¢ Self-diagnosis status (whether the diagnosis is being con-
ducied or not)

® Self-diagnosis result (OK or NG)

® Shift solenoid valve A

® Shift solenoid valve B

® COverrun cluich solenoid valve
® Line pressure solenoid valve
® Each clutch

® Hydraulic control circuit

TCC S/V FNCTN P0744

Following items for “A/T TCC S/V function (lock-up)” can be con-

firmed.

® Self-diagnosis status (whether the diagnosis is being con-
dugcted or not)

#® Self-diagnosis result (OK or NG)

® Torque converter clutch sole-
noid valve

® Each clutch

® Hydraulic control circuit

704
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT

CODES/IFREEZE 1 B
P1705 THROTTLE POS 1 @ OBD-ll SELF-DIAGNOSTIC PROCEDURE (With el

MALFUNCTION GST)

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

[ENTER] *FREEZE DATA Eli

SAT383I

% OBD-Il SELF-DIAGNOSTIC PROCEDURE (No
Tools)

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

{5y TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)

iy
DIAGNOSIS START
1 AAY
A E FA
OVERDRIVE . .
ON/OFF C> 1. Start engine and warm it up to normal
engine operating temperature. No | Go to “1. O/D OFF Indica- =4
2. Turn ignition switch to “OFF” position. | tor Lamp Does Not Come R
Wait at least 5 seconds. On”, AT-174,
3. Move selector lever to “P” paosition. BR
o/0 OFF 4. Turn ignition swnf:h to “ON" position. i
indicator lamp {Do not start engine.)
5. Doues O/D OFF indicator lamp come on @
(13- for about 2 seconds? 87
I ¢Yes
= ® RS
D:!-_ {Go to next page.)
BT
T856
A
EL

B

AT-43 705
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Al

©

§
o\

OVERDRIVE
ON/OFF O

DYE]

Diagnostic Procedure Without CONSULT

(Cont’d)
@

l

SATY&8I

OVERDRIVE
ON/OFF 0>

. Turn ignition switch to “OFF” position.
. Turn ignition switch to “ACC” position.
. Move selector lever to “)” position.

. Turn igniticn switch te “ON" position.
{Do not start engine.)

. Depress and hold overdrive conirol
switch in “CFF” position until next step
is completed.

6. Turn ignition switch to “OFF” position.

7. Turn ignition switch to “ON” position

{Do not start engine.}

® Waii more than 2 seconds afier ignition

switch “ON™.

PN VoI b R

SATS69I

[T

1

OVERDRIVE
ON/OFF >

[
\
i

¢

1. Move selector lever fo “2" position.

2. Depress and hold overdrive control
switch in “ON” position until next step is
compleied.

HLL L

1. Move seilecter lever to 1”7 position.

2. Cycle overdrive control switch from
“QOFF” to “ON" position, depress and
hold in “*OFF” position until next step is
completed.

SATI701

Accelerator pedal

v

Depress accelerator pedal fully and
release il.

h 4

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-

NOSIS CODE, AT-45.

v

Depress Release
L SATOB1F
©/D OFF
indicator Ian}p
@) o
! o~
[JOIEd =
— mai
eV b 7S FW
o ! T852

DIAGNOSIS END

AT-44




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT

(Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE

O/D OFF indicator lamp:

All judgement Tlickers are the same.

RN A
~1 Ok}

Self diagnostis
start

Start signal 10 judgement flickers
’H!__ ﬂﬂ !HHUL N

[ i 11" Shada

N
SR FUN S RSP I |
tob fsbtatalstats tataty

_ SATA36F
All circuits that can be confirmed by seli-diagnosis are OK.

4th judgement licker is longer than others.

~ I
Terk
Eaanse
Self-diagnosis
start
- -~ Light
ML Shade

] ) o o _ SATMSF
Shift solenoid valve A circuit is short-circuited or discon-

ected.
Q Go to SHIFT SCLENQOID VALVE A (DTC: 1108}, AT-140.

Bl

=
G

Il
)

1st judgement flicker is longer than others.

SATA37F
Hevolution sensor circuit is short-circuited or disconnected.
® o to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN-
SOR) {DTC: 1102}, AT-86.

5th judgement flicker is fonger than others.

SN L

[ om =
OFF _j-

AT AN

- —- Light

-Shade

i
' SAT445F
Shift solenoid valve B circuit is short-circuited or discon-

ected,
Go to SHIFT SOLENCID VALVE B (DTC: 1201), AT-145.

=
ir

GL

MIT

2nd judgement flicker is longer than others.

~NA T A
fom 1=
| _OFF |-
A TANAN

|
%____
[_,_

) ' o o | SAT439F
Vehicle speed sensor circuit is short-circuited or discon-
ected.

Go to VEHICLE SPEED SENSOR-MTR, AT-167.

6th judgement flicker is longer than others.

s
T
e

. SATMTF
Overrun clutch solenocid valve circuit is short-circuited or dis-

connected.
® (o to OVERRUN CLUTCH SOLENOID VALVE {DTC: 1203),
AT-157.

3rd judgement flicker is longer than others.

. SATA41F
Throttle position sensor circuit is short-circuited or discon-

ected.
Go to THROTTLE POSITION SENSOR (DTC: 12086), AT-150.

7th judgement flicker is longer than others.

. Light

- Shade

SAT449F
Torgue converter clutch solenoid valve circuit is short-cir-
uited or disconnected.
Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE
(DTC: 1204), AT-122.

[T
1 DL‘/\S

1, = 2.5 seconds 1, = 2.0 seconds tz = 1.0 second

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure Without CONSULT

(Cont’d)

O/D OFF indicator lamp:

8th judgement flicker is longer than others.
N

L
-[es |-
—{_QFF |-

v e

Self-diagnosis
start

-- Light

Shade

SAT451F
AST fluid temperature sensor is disconnected or TCM power
ource circuit is damaged.
Go to A/T FLUID TEMPERATURE SENSOR AND TCM
POWER SOURCE, AT-162.

Flickers as shown below.

SAT457F
Battery ﬁower is low.
Battery has been disconnected for a long time.
Battery is connected conversely.
I(Wht)an reconnecting TCM connectors. — This is not a prob-
em.

oth judgement flicker is longer than others.

. \ffé‘
—[ o |&=
o OFF -
Py e

SATAS3F
Engine speed signal circuit is short-circuited or disconnected.
Go to ENGINE SPEED SIGNAL (DTC: 1207}, AT-90.

Does not come on.
O/D
QOFF

Self diagnosls
Start

—4——-Shade

SATA14G
inhibitor switch, overdrive control switch or throttle position
;witch circuit is disconnected or TCM is damaged.

Go to INHIBITOR, OVERDRIVE CONTROL AND THROTTLE
POSITION SWITCHES, AT-189.

10th judgement flicker is longer than others.

-\ \ f ///

— (a{n] -

—~L_OFF {—

AR

F—— - - —— Light
— LU -L~- Shade

_ o ) SAT455F
Line pressure solenoid valve circuit is short-circuited or dis-

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

AT-135.

t, = 1.0 second

AT-46



TROUBLE DIAGNOSIS — Introduction

Introduction

The TCM receives a signal from the vehicle speed sensor,
throttle position sensor or inhibitor switch and provides shift @/
control or lock-up control via A/T solenoid valves.

The TCM also communicates with the ECM by means of a sig-

nal sent from sensing elements used with the OBD-related parts ¢4
of the A/T system for malfunction-diagnostic purposes. The
TCM is capable of diagnosing malfunciioning parts while the
ECM can store malfunctions in its memory. ERT
input and cutput signals must always be correct and stable in
SATSSTIAl  the operation of the A/T system. The A/T system must be in

Sensors

good operating condition and be free of valve seizure, solenoid LG

valve malfunction, etc.

it is much more difficult to diagnose a problem that occurs inter- z6
E

mittently rather than continuously. Most intermittent problems
are caused by poor electric connections or improper wiring. In
this case, careful checking of suspected circuits may help pre- __
vent the replacement of good paris. FE
A visual check only may not find the cause of the problems. A

road test with CONSULT (or GST) or a circuit tester connected a1
should be performed. Follow the “Work Flow”. Refer to AT-51. *©
Before undertaking actual checks, take a few minutes to talk

5ATE32I

with a customer who approaches with a driveability complaint. T

The customer can supply good information about such
problems, especially intermittent ones. Find out what symptoms
are present and under what conditions they occur. A “Diagnos-
tic Worksheet” like the example (AT-48) should be used.

Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electroni- =
cally controlled engine vehicle.

Also check related Service bulletins for information.

B
R,

SEF234G

AT-47 709
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TROUBLE DIAGNOSIS — Introduction

INFORMATION FROM

KEY POINTS
WHAT
WHEN

........

Diagnostic Worksheet
CUSTOMER

Vehicle & A/T medel
Date, Frequencies

WHERE ..... Road conditions

HOW ......... Operating conditions, Symptoms
Customer narmne  MR/MS Model & Year VIN
Trans. model Engine Mileage
Incident Date Manuf, Date In Service Date
Frequency O Continucus [ Intermittent  (  times a day)
Symptoms C1 Vehicle does not move. (OJ Any position [ Particular position)

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

00 No down-shiff (0 O/D — 3rd O 3rd - 2nd O 2nd — 1st}

O Lockup maifunction

. Shift point too high or too low.

1 Shift shock or slip (N —= D [ Lockup [ Any drive position)

(1 Noise or vibration

O No kickdown

[J No pattern select

O Others
{

O/D OFF indicator lamp

Blinks for about 8 seconds.

O Continuoushy lit [T Not lit

Malfunction indicator lamp (MIL}

U Continuously lit [ Not it

AT-48




TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. 0] Read the Fail-safe and listen to customer complaints. AT-5 @l
2. |00 CHECK A/T FLUID AT-52
Ll Leakage (Follow specified procedure) BEA,
[ Fluid condition
O Fluid level
3. |0 Perform STALL TEST and PRESSURE TEST. AT-52, 55 | [EM
L1 Stall test — Mark possible damaged components/others.
[0 Torgue converter one-way clutch [ Low & reverse brake LS
O Reverse cluich [0 Low one-way clutch
U Forward clutch (1 Engine
1 Overrun clutch [l Line pressure is low EE
O Forward one-way cluich [J Clutches and brakes except high
clutch and brake band are OK
(1 Pressure test — Suspected parts: FE
4. |O Perform all ROAD TEST and mark required procedures. AT-56
4-1. Check before engine is started AT-57 GL
0 SELF-BIAGNOSTIC PROCEDURE — Mark detected items.
[ Inhibitor switch, AT-76. MIT
O A/T fluid temperature sensor, AT-81.
£l Vehicle speed sensor-A/T (Revolution sensor), AT-86.
1 Engine speed signal, AT-90.
0 Torque converter clutch solenoid vaive, AT-122.
[} Line pressure sclenoid valve, AT-135.
[1 Shift solenoid valve A, AT-140. =)
L] Shift solenoid valve B, AT-145.
1 Throttle position sensor, AT-150.
1 Overrun clutch solenoid valve, AT-157. A
(1 Inhibitor, overdrive control and throttle position switches, AT-189.
(1 A/T fluid temperature sensor and TCM power source, AT-162.
[J Vehicle speed sensor-MTR, AT-167. e
[1 Battery BR
0 Others
4-2. Check at idle AT-58 &7
[ 1. O/D OFF Indicator Lamp Does Not Come On, AT-174.
0 2. Engine Cannot Be Started In “P” And “N” Position, AT-175.
O 3. In “P” Position, Vehicle Moves Forward Or Backward When Pushed, [BiS]
AT-175.
[ 4. In “N” Position, Vehicle Moves, AT-176.
(1 5. Large Shock. “N” — “R” Position, AT-177. BY
[] 6. Vehicle Does Not Creep Backward In “R” Position, AT-178.
£l 7. Vehicle Does Not Creep Forward In “D”, “2” Or "“1” Position, AT-179.
4-3. Cruise test AT-60, i
Part-1 AT-63
[} 8. Vehicle Cannot Be Started From D, AT-180. EL
O 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-181.
O 10. A/T Does Not Shift: D, —» D,, AT-182.
L1 11. A/T Does Not Shift: D3 — D4, AT-183, B
U 12. A/T Does Not Perform Lock-up, AT-184. o
0 13. A/T Does Not Hold Lock-up Condition, AT-185.
1 14. Lock-up 1s Not Reieased, AT-185.
O 15. Engine Speed Does Not Return To Idle {Light Braking D, — Dj), AT-186.

AT-49 711
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

4. Part-2 AT-65
[1 16. Vehicle Does Not Start From D,, AT-187.
{1 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D, AT-181,
0 10. A/T Does Not Shift: D, — D,, AT-182.
0l 1. A/T Does Not Shift: D; — D,, AT-183.
Part-3 AT-66
[1 17. A/T Does Not Shift: D, — D5 When Overdrive Control Switch “ON” —
“OFF”, AT-187
L1 15. Engine Speed Does Not Return To Idle (Engine Brake In D;), AT-186.
0 18. ﬁ“frT Does Not Shift: D, —» 2,, When Selector Lever “D” — “2” Position,
-188.
1 15. Engine Speed Does Not Return To Idle (Engine Brake In 2,), AT-186.
L1 19. A/T Does Not Shift: 2, — 1,, When Selector Lever “2” — “1"” Position,
AT-188.
O 20. Vehicle Does Not Decelerate By Engine Brake, AT-189.
0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
L1 Inhibitor switch, AT-76.
0 A/T fluid temperature sensor, AT-81.
[0 Vehicle speed sensor-A/T {Revoelution sensor), AT-86.
[0 Engine speed signal, AT-90.
! Torgue converter clutch solenoid valve, AT-122.
[ Line pressure solenoid valve, AT-135.
U1 Shift solencid valve A, AT-140.
[1 Shift solenoid valve B, AT-145.
1 Throttle position sensor, AT-150.,
O Overrun clutch solenoid valve, AT-157.
LI Inhibitor, overdrive control and throttle position switches, AT-189.
O A/T fluid temperature sensor and TCM power source, AT-162.
L1 Vehicle speed sensor-MTR, AT-167.
[ Battery
0 Others
5. |0 For self-diagnosis NG items, inspect each component. Repair or replace the AT-37
damaged parts.
6. |03 Perform all ROAD TEST and re-mark required procedures. AT-56
7. {1 Perform DTC CONFIRMATION PROCEDURE for following MIL indicating items EC
and check out NG items. section
Refer to EC section [“Emission-related Diagnostic information”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION”].
O BTC (PO731, 1103) A/T 1st gear function, AT-94.
O DTC (P0O732, 1104) A/T 2nd gear function, AT-101.
0 DTC (P0733, 1105) A/T 3rd gear function, AT-107.
[0 DTC (P0734, 1106} A/T 4th gear function, AT-113.
O DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-127.
8. |0 Perform the Diagnostic Procedures for all remaining items marked NG. Repair or AT-70,
replace the damaged parts. AT-67
Refer 1o the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the component inspection orders.)
9. |0 Erase DTC from TCM and ECM memories. AT-34

AT-50




'TROUBLE DIAGNOSIS — Introduction

Work Flow

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

toms or conditions for a customer complaint. A
Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-48) and “D!AG-_

NOSTIC WORKSHEET” (AT-49), to perform the best troubleshooting possible.

a

CHECK IN =
LISTEN TO GUSTOMER GOMPLAINTS AND FILL QUT “INFORMATION lg—| Refer to FAIL-SAFE Service Notice or Precautions, AT-5. ']L@
FACM CUSTOMER", AT-48. '
=
CHECK, PRINT QUT OR WRITE DOWN (15T TRIP} DTC AND FREEZE Ehy
FRAME DATA, THEMN ERASE. PASTE IT IN REPAIR ORDER SHEET.
ALSO CHECK RELATED SERVICE BULLETINS.
v FE
CHECK A/T FLU!D LEVEL AND CONDITION. {F NG, PLACE CHECK ON < Reier to A/T Fluid Check, AT-52.
THE DIAGNOSTIC WORKSHEET, AT-49.
3 Gl
PERFORM STALL TEST AND PRESSURE TEST. - Refer to Stall Test and Pressure Test, AT-32.
v T
PERFORM “DTC CONFIBMATION PROCEDURE” IF THE {1ST TRIP) DTC 4 Follow ROAD TEST procedure, AT-56.
1S AVAILLABLE.
PERFORM ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.

No NG item or NG items including
NG items not OB (st trip) DTC or
including any OBD-U TCM self-diagnostic item F;ﬁ
DTC or TCM o
self-diagnostic tems
¥
® =GR OBD-I| DTG or TOM SELF-DIAGNOSIS NG ITEMS: lq-—| ® Refer to sclf-diagnosis, AT-36. R4
—INSPECT EACH COMPONENT. ® Perform ROAD TEST for all items.
-REPAIR/REPLACE. ® Proceed if self-diagnosis detects no malfunction.
® PERFORM DTC CONFIRMATION PROCEDURE OR ROAD TEST AND (Mon-self-diagnostic items, especially those that require AT
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET remaval, should be repaired in the following steps.) @i—é{
AGAIN. N
¥ v
PERFORM DTC CONFIRMATION PROCEDURE FOR FOLLOWING OBD-II < Refar to EC section. [“Emission-related Diagnostic ) ST
ITEMS AND PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC Information”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIP-
WORKBHEET. TION"].
@ AT 4ST, 2ND, 3RD OR 4TH GEAR FUNCTION.
® A/T TCC S/V FUNGTION (lock-up). . B
[rde
> @ FOR ALL REMAINING MALFUNCTIONS: < Refer to
—INSPECT EACH COMPONENT. ® ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-32 @"T
—REPAIR/REPLACE. - AT-48.
® PERFORM ROAD TEST AND CONFIRM ALL MALFUNCTIONS ARE @ TROUBLE DIAGNOSIS FOR DTC, AT-74 - AT-170.
ELIMINATED. ® DIAGNOSTIC PROCEDURES FOR SYMPTOMS, AT-171 -
AT-196. o
® Symptom Chari, AT-67. &,
¥
ERASE DTC FROM TCM AND ECM MEMCRIES. < Refer to HOW TO ERASE OTC, AT-34.
l £l
NG
FINAL CHECK « Refer to DTC CONFIRMATION PROCEDURE, AT-77 - AT-168.
Confirm that the incident is comgletely fixed by performing BASIC INSPEC- E[D:.X
TION and DTC CONFIRMATION PROCEDURE. Then, erase the unneces- )
sary (already fixed) 1st trip D¥Cs in ECM and TCM.
vOK
CHECK OUT

AT-51 - | | 13
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TROUBLE DIAGNOSIS — Basic Inspection

SAT767B

SATZ288 Gj

SATG3BA

SATB4ATB

SAT513G

A/T Fluid Check
FLUID LEAKAGE CHECK

Clean area suspected of leaking. — for example, mating

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

1.
surface of converter housing and fransmission case.
2.
position and wait a few minutes.
3. Stop engine.
4. Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem

Dark or black with burned odor

Wear of frictional material

Milky pink

Water contamination -— Road water
entering through filler tube or breather

Varnished fluid, light to dark brown
and tacky

Oxidation — QOver or under filling, —
Qverheating

FLUID LEVEL CHECK

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

Stall Test
STALL TEST PROCEDURE

Check A/T and engine fluid levels. If necessary, add.

1.
2. Drive vehicle for approx. 10 minutes or until engine oil and
ATF reach operating temperature.
ATF operating temperature:
50 - 80°C (122 - 176°F)
3. Set parking brake and block wheels.
4. Install a tachometer where it can be seen by driver during
test.
L]

It is good practice to mark the point of specified engine
rpm on indicator.

AT-52



TROUBLE DIAGNOSIS — Basic Inspection
Stall Test (Cont’d)

7 e 5. Start engine, apply foot brake, and place selector lever in D

?/ N position.

70 6. Accelerate to wide-open throttle gradually while applying -
foot brake. ? ? Y PPYIS el
Less 7. Quickly note the engine stall revolution and immediately

than

5 sec, release throtile. a4
(i)

Nt
2 K' N s During test, never hold throttle wide-open for more than

-, \’\QQ\ 5 seconds.

. \ & Stall revolution: EE]
2,150 - 2,450 rpm

SAT514G

Move selector lever to “N” position.

. Cool off ATF.
3 Run engine at idle for at least one minute. 58
‘ ‘0 0. Repeat steps 5 through 9 with selector lever in “27, “1” and
* “R” positions.
FE
L

SAT771B

JUDGEMENT OF STALL TEST
The test result and possible damaged components relating to each result are shown in the illustrations

on next page.
in order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-51.

- @ O™

Note
Stall revolution is too high in “D”, “2” or “1” position: P4
@ Slippage occurs in 1st gear but not in 2nd and 3rd gears. ..... Low one-way ciutch slippage

¢ Slippage occurs in the following gears: B

1st through 3rd gears in “D” position and engine brake functions with overdrive control switch set to

“OFF”.
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fufly ¢

closed throttle}. ..... Forward clutch or forward one-way clutch slippage
Stall revolution is too high in R position:
¢ Engine brake does not function in “1” position. ..... Low & reverse brake slippage 1l
e Engine brake functions in 17 position. ..... Reverse cluich slippage
Stall revolution within specifications: .
® Vehicle does not achieve speed of more than 80 km/h (50 MPH). ..... One-way clutch seizure in torque e
converter housing
CAUTION: 3T

Be careful since automatic fluid temperature increases abnormally.

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

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

e [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 control switch set to “OFF”.

Stall revolution less than specifications:

¢ Poor acceleration during starts. ..... One-way clutch seizure in torque converter

a2
=

[A7]
=
M

AT-53 715



TROUBLE DIAGNOSIS — Basic Inspection

Stall Test {Cont’'d)
Judgement of stall test

Damaged componenis

; —
Selector lever paosition Judgement O : Stall revolution is normal.
D H o L H : Stall revolution is higher
2 H L than specified.
1 H L L : Stall revol.u.lion is lower
than spacified.
R Q L

Forward clutch Low one-way

clutch
Reverse S .
Engine

Low & reverse
brake

1T GO

Forward
one-way
clutch

|
|

™ Torque convertar
cne-way clutch

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

Clutches and brakes except
high clutch, brake band and
averrun clutch are QK.
{Condition of high clutch,
brake band and overrun

D H O clutch cannct be confirmed
- *E* R H_i *'ﬁof - by stall test.)
1 M 8]
R H 8]
Setector lever position Judgement

SATI07I
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TROUBLE DIAGNOSIS — Basic Inspection

Pressure Test

@ — Test part for
e Sopisitions | PRESSURE TEST PORTS R
/f ST ? ) ) . _ &
¢ P Location of pressure test ports are shown in the illustration.
N ~ e Always replace pressure plugs as they are self-sealing
e / OL/&‘H bolis. S

Test port for [
R position

SAT301FA

LC

LINE PRESSURE TEST PROCEDURE

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

SATB47H,

3. Install pressure gauge to corresponding line pressure port.

—

>\ Oil pressure gauge set
~3 | wa4s01-0)

N
S/,

H EA
\
U(_C AATA98
4. Set parking brake and biock wheels.
e Continue to depress brake pedal fully while line pres-
sure test is being performed at stall speed. g
S
T
SATH13G
LA
5. Start engine and measure line pressure at idle and stall
speed.

¢ When measuring line pressure at stall speed, follow the EL
stali test procedure.

Line pressure: Refer to SDS, AT-301. D

SAT493G

AT-55 717
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TROUBLE DIAGNOSIS — Basic Inspection
Pressure Test (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement Suspected parts

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

® Control piston damage

® Pressure regulator valve or piug sticking

® Spring for pressure regulator valve damaged

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

® Clogged strainer

Line pressure is low in particufar position. ® Fluid pressure leakage between manual valve and
particular clutch

® For example, line pressure is:

Atidle - Low in H and “1” positioqfs, but

— Normal in “D” and “2” positions.

Therefore, fluid leakage exists at or arcund low and
reverse brake circuit.

Refer to “CLUTCH AND BRAKE CHART”, AT-23.

Line pressure is high. ® Maladjustment of throttie position sensor

® AT fluid temperature sensor damaged

® Line pressure solenoid valve sticking

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

® Pressure reguiatcr valve or plug sticking

® Open in dropping resistor circuit

Line pressure is low. ® Maladjustment of throttle position sensor
® | ine pressure solenoid valve sticking
® Short circuit of line pressure solencid valve circuit
At stall speed .
® Pressure regulator valve or plug sticking
® Pressure modifier valve sticking
® Pilot valve sticking

ROAD TEST PROCEDURE Road Test
1. Check before engine is started. DESCRIPTION
G e The purpose of the test is to determine overali performance

of A/T and analyze causes of problems.

2. Check at idle. ® The road test consists of the following three parts:
1. Check before engine is started
I 2. Check at idle
3. Cruise test

3. Cruise test.

SAT786A

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

e Conduct tests on all items unti specified symptom is found.
Troubleshoot items which check out No Good after road
test. Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” and “DIAGNOSTIC PROCEDURES FOR
SYMPTOMS”, AT-32 - AT-46 and AT-171 - AT-196.

SATA496G

AT-56



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED

8]
0 |/
-~ 1. Park vehicle on flat surface, No .| Stop ROAD TEST.
b -, 2. Move selector tever to “P” positicn, | Go to 1. O/D OFF Indica-
3. Turn ignition switch to “OFF” position. tor Lamp Does Not Come
OVERDRIVE Wait at least 5 seconds. On”, AT-174.
ON/OFF |3> 4. Turn ignition switch to “ON” position.
(Do not start engine.)
5. Does O/D OFF indicator lamp come on
SATOE?] for about 2 seconds?
Y
D O/D OFF es
indicator lamp
Al D .
b D i Does O/D OFF indicator lamp flicker for Yes_ Perform self-diagnosis and

E

BRI

"N A4;

o S

about 8 seconds?

No

r

T852|

1. Turn ignition switch to “OFF” position.

2. Perform self-diagnosis and note NG
items.
Refer io SELF-DIAGNOSIS
PROCEDURE, AT-36.

3. Go to “2. CHECK AT IDLE”, AT-58.

AT-57

check NG items on the
DIAGNCSTIC
WORKSHEET, AT-49.
Refer to SELF-DIAGNO-
515 PROCEDURE, AT-36.

@

il
&

FE

BT

719
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
2. CHECK AT IDLE

SAT7698
Bl
SAT770B

SAT768B

SATTI6A

SAT7718

|

1. Park vehicle on flat surface. No N Mark the box on the DIAG-
2. Move selector lever to "P” position. NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF” position. Go to “2. Engine Cannot
4. Turn ignition switch to “START” position. Be Started In “P" and “N”
5. Is engine started? Position”, AT-175.
iY o5 Continue ROAD TEST.
Tum ignition switch to “ACC” position.
5 )
1. Move selector lever to “D”, *1”, “2” or YESL Mark the box on the DIAG-
“R” position. "] NOSTIC WORKSHEET.
2. Turn igniticn switch to “START” position. Go to “2. Engine Cannot
3. Is engine started? Be Started In "P" and "N”
No Position”, AT-175.
Continue ROAD TEST.
1. Move selector lever to “P” position.
2. Turn ignition switch to “OFF” position.
3. Release parking brake.
B l
1. Push vehicle forward or backward. YF-'S_‘ Mark the box on the DIAG-
2. Does vehicle move when il is pushed 7] NOSTIC WORKSHEET.
forward or backward? Go to “3. In "P” Position,
3. Apply parking brake. Vehicle Moves Forward Or
No Backward When Pushed”,
AT-175.
Continue ROAD TEST.
) 4
Yes

1. Start engine.

2. Move seiector lever to “N” position.

3. Release parking brake.

4. Does vehicle move forward or back-
ward?

b4

Mark the box on the DIAG-
NOSTIC WORKSHEET.
Go to “4. In *N" Position,
Vehicle Moves™, AT-176.
Continue ROAD TEST.

'LNo
@

(Go to next page.)

AT-58




TROUBLE DIAGNOSIS — Basic Inspection

Brake pedal
SAT7I7A
SAT7728
Brake pedal
For several seconds
SAT799A

SAT773B

Road Test (Cont’d)
®

l

Apply foot brake.

By

v
1. Move selector lever to “R” position. YES | Mark the box on the DIAG-
2. ls there large shock when changing 7| NOSTIC WORKSHEET.
from “N” to “R” position? Ga to “5. Large Shock “N”
No - “"R” Posltion”, AT-177.
Continue ROAD TEST.
v
1. Release foot brake for several seconds, | NO .| Mark the box on the DIAG-
2. Does vehicle creep backward when foot 7| NOSTIC WORKSHEET.
brake is released? Go to "6. Vehicle Does Not
Yoo Creep Backward In “R”
Position”, AT-178.
Continue ROAD TEST.
| ] v
1. Move selectar lever to “D”, “2” and “1” No | Mark the box on the DIAG-
positions and check if vehicle creeps "1 NOSTIC WORKSHEET.
forward. Go to “7. Vehicle Does Not
2. Does vehicle creep forward in all three Creep Forward In “D”, “2”
positicns? Or “1” Position”, AT-179.
Continue ROAD TEST.
Yes

Y

Go to 3. CRUISE TEST, AT-60.

AT-59
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TROUBLE DIAGNOSIS — Basic Inspection

I
L— Data link connactor

for CONSULT SATmﬁ
NISSAN
CONSULT
[
r i
START

| SUB MODE

SEF3921

[ SELECT SYSTEM

ENGINE _

AIT N

SAT974H

l ]}_W] SELECT DIAG MODE

|

[ SELF-DIAG ESULTS

] DATA MONITOR

| OTC WORK SUPPORT

[ ECU PART NUMBER

|
|
|
|
|
]

SATO06I

Road Test (Cont’d)
3. CRUISE TEST
e Check all items listed in Parts 1 through 3.

With CONSULT

e Using CONSULT, conduct a cruise test and record the

result.
e Print the result and ensure that shifts and lock-ups take
place as per Shift Schedule.

CONSULT setting procedure

1. Turn ignition switch “OFF"".

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

3. Turn ignition switch “ON".

4. Touch “START".

5. Touch “A/T".

6. Touch “DATA MONITOR”.

AT-60



TROUBLE DIAGNOSIS — Basic Inspection

IE] SELECT MONITOR ITEM |

ECU INPUT SIGNALS
MAIN SIGNALS

SELECTION FROM MENU

!
|
|
|
|

M
SETTING “ START

SATY02H

[ b SET RECORDING COND J

AUTD TRIG ! MANUIEd RIG |
HI SPEED LONG. TIME

L |
| ]
l il

SAT297C

”‘j SELECT MONITOR ITEM

e

ECU INPUT SHGNALS
l g

MAIN SIGNALS

SELECTION FROM MENU I

l
I |
l
I

b
SETTING || START |

SATI03H
#MONITOR % NO FAIL

ENGINE SPEED 800rpm

GEAR 1

SLET LVR POSI NP

VEHICLE SPEED Okm/h

THROTTLE POSI 0.0/8

LINE PRES DTY 290

TCC S/ DUTY 4%

SHIFT 5/V A on

SHIFT SV B[ ON
| RECORD J

SATO7IH

* RECORD 4/8 #NO FAIL

ENGINE SPEED 768rem

GEAR i

SLCT LVR POSI NeP

VERICLE SPEED Okm;h

THROTTLF POSI 00/8

LINE PRES DTY 290,

TCC §/V DUTY 4%

SHIFT S/V A ON

SHIFT $/V B M ON

STOP I
SATO72H

Road Test (Cont’d)
7. Touch “SETTING” to set recording condition.

8. Touch “LONG TIME” and “ENTER” key.

9. Go back to SELECT MONITOR ITEM and fouch “MAIN
SIGNALS".
10. Touch “START”,

11. When performing cruise test, touch “RECORD”.

12. After finishing cruise test part 1, touch “STOP”.

AT-61
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M

N
A
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

13. Touch “DISPLAY”.
w REAL-TIME DIAG w
¥ % ¥ % NO FAILURE ¥ ¥ % %
| STORE | _(RECORDT] l
I
ASIEFN | DISPLAY |
SAT301C
5 ENG  GEAR  S.oT 14. Touch “PRINT”.
SPEED LEVER
18:01 (rpmy) POSI
00’03 [T 1 D
Yl 704 1 D
00'01 [ 1 D
00"00 704 1 D
0001 704 1 D
0002 704 1 D
00'03 704 1 D
[ PRINT J[ GRAPH |
SATGD4H
= ENG  GEAR  SLCT 15. Touch “PRINT” again.
SPEED LEVER
18:01_ (rpm) POSI
0003 [T 1 D
00°02 [T 1 D
il 704 1 D
0000 704 1 D
0001 704 1 D
0002 704 1 D
00'03 704 1 D n
[ awmmM ) PRINT |
SATY05H
ENG GEAR SLCT  VERI THRTL 16. Check the monitor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POSI SPEED
18:(1 (rpm} (km/hy  {/8)
0003 704 1 D o 0.0
0002 704 1 D 0 0.0
0001 704 1 D 0 0.0
00’00 704 1 D 0] D.0
00’01 Y04 1 D 0 0.0
0002 704 1 o] 0 0.0
00’03 704 1 D 0 5.0
00’04 704 1 D 0 0.0
0005 704 1 D 0 0.0
SATI06H
=Y .
.i'gl, Without CONSULT
CONNECT
. B @iﬂ e Throttle position can be checked by voltage across termi-
— nals @ and @3 of TCM.
[[__tom_lof CONNECTOH”
35 34
B GY
’
L-@ 55
SAT908I

724 AT-62



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

CRUISE TEST — Part 1
1. Drive vehicle for approx. 10 minutes fo i
warm engine oil and ATF up to operat- Gl
ing temperature.
! ATF operating temperature:
50 - 80°C (122 - 176°F) (A
OVERDRIVE
ONOFF >
B v EM
1. Park vehicle on flat surface.
SATOCM| | 2 get overdrive control switch to “ON”
position. LG
3. Move selector lever to “P" position.
4. Start engine.
E®
A4
Move selector laver to “D” position, FE
E ¥ @&-
Accelerate vehicle by constantly depress-
SAT775B] | ing accelerator pedal half-way.
T
D v
Does vehicle start from “D,"? No .| Go to “8. Vehicle Cannot
Read gear position. "] Be Started From D,”,
AT-180.
Accelerator .
pedal Voo Continue ROAD TEST. EA
¥
Does A/T shift from “D,” to “D," at the No .| Go to "9. A'T Does Not BA
specified speed? | shift: D, -» D, Or Does s
Read gear position Not Kickdown: D, — D,",
Half-way . ! 4 2
SATA495G @ throttle opening and AT-181.
vehicle speed. Continue ROAD TEST. BR
Specified speed when shifting from
0 » @ @ ’ @ “D,” to D"
Accelerator ccolrain Refer to Shift schedule, AT-301. ST
pedal
» . pedal Yes
e v AS
7 ' Does A/T shift from “D,"” 1o “Dy” at the No .| Goto *10. AT Does Not
specified speed? | shift: O, — Dg", AT-182. .
7 } @ Read gear position, Continue ROAD TEST. BT
Haltway Halfway = throttle position and
SAT401H vehicle speed. .
Specified speed when shifting from HA&
“D,” to “D,"
Refer to Shift schedule, AT-301.
EL
¢ Yes
(Go to next page.) DX
725
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TROUBLE DIAGNOSIS — Basic Inspection

O»Q

Accelerator
pedal

.\\

O» @

Accelerator
pedal

»
7

Road Test (Cont’d)
®

l

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

Read gear position,

throttle position and
vehicle speed.
Specified speed when shifting from

No

.| Goto “11. A/T Does Not
"| shift: Dy — D,”, AT-183.

Continue ROAD TEST.

Yes

b4

Halfway Halfway D, to D,:
SAT402H Refer to Shift schedule, AT-301.
[ﬁ Yes
h 4
»@ @ ’ @ Does A/T perform lock-up at the specified No _| Goto “12. A/T Does Not
speed? Perform Lock-up”, AT-184.
Accelerator  Brake | Accelerator  Brake = Read vehicle speed, throt- Continue ROAD TEST.
pedal pedal pedal .
p tle position when lock-up
l ” \ ‘ duty becomes 94%.
% Specified speed when lock-up
% Lightly Z Lightly occurs: _
Released applied Released  _Cyiag Refer to Shift schedule, AT-301.

SAT403H

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

No

Yes

II h 4

.| Go to “13. A/T Does Not
| Hold Lock-up Condition”,

AT-185.

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

No

.| Go to “14. Lock-up Is Not

Released”, AT-185.
Continue ROAD TEST.

Yes

!

1. Decelerate vehicle by applying foot
brake lightly.

2. Does engine speed reiurn to idle
smoothly when A/T is shifted from “D;"

to “Dy"?
= Read gear posiiion and
i engine speed.

No

Yes

Y

1. Stop vehicle,
2. Go to “CRUISE TEST — Part 2",
AT-85.

AT-64

.| Go to “15, Engine Speed

Does Not Return To Idle
(Light Braking B, — Dg)",
AT-188.

Continue ROAD TEST.




TROUBLE DIAGNOSIS — Basic Inspection

Accelerator
pedal

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

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

7
Fully depressed

7
Released

SAT405H

E" Read gear position,
= throttle position and
vehicle speed.
Specified speed when shifting from
“D," to “Dy":
Refer to Shift schedule, AT-301.

Yes

D,
h 4

&
Y
1. Accelerate vehicle by half throttle again. No .| Go to “16. Vehicle Does
Half-way SATA95G 2. Does vehicle starnt from_ ‘:D1"‘? Not Start From D,",
Read gear position. AT-187.
E ' l Continue RCAD TEST.
@ »0Q » 0
80 km/h
(50 MPH) E ¥
A:;ellerator Accc‘,e'lerator Ac;ellerator 1. Accelerate vehicle fo 80 km/h (50 MPH) No .| Go 1o "9. AT Does Not
«//p a“ peda ;e . as shown in illugtraticn. | shift: D, = D, Or Does
* 7 > 2. Release accelerator pedal and then Not Kickdown: D, — D",
7 quickly depress it fully. AT-181.
7 3. Does A/T shift from “D,” to “D,” as Continue ROAD TEST.
Halfway Released Fully depressed soon as accelerator pedal is depressed
SATAC4H fully?
= Read gear position and
Ol
@ . @ m @ ‘ @ @ throttle position.
Accelerator Accelerator Yes
pedal pedal C
2 N 7 = ¥
/ LS ' Does AT shift from “D," to “D;" at the No .| Go te “10. A/T Does Not
7 specified speed? Shift: D, — D,”, AT-182.

Continue ROAD TEST.

Release acceleraior pedal after shifling
from “D," to “Dy".
Does A/T shift from "Dy” to “D,” and does
vehicle decelerate by engine brake?
@ Read gear position,

throttle position and
vehicle speed.

Ne

Yes
hd

1. Stop vehicle.
2. Go to "CRUISE TEST — Par 3",
AT-66.

AT-65

Go to “11. A/T Does Not

"| shitt: D; - D,”, AT-183.

Continue ROAD TEST.

[EW]

=
)]

Lanl
%

)
[l

)
;

T

&
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TROUBLE DIAGNOSIS — Basic Inspection

SATB12A

o]

Acceterator pedal

SATB13A

Ds (OD OFF)

SAT999

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

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

}

Accelerate vehicle using half-throtile to
4D,

& '

Release accelerator pedal.

!

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

D '

D. {OD OFF)

A

Engine brake

SAT791GA

]

Engine brake
SAT778B

Does vehicle decelerate by engine brake?

Yes

h J

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-36.

AT-66

Does A/T shift from "D,” to "Dg” (O/D No o| Goto "17. A/T Does Not
OFF)? | Shitt: D, —~ D, When Over-
E ARead gear position and drive Control %witch “ON”
l vehicle speed. - “OFF", AT-187.
v Continue ROAD TEST.
es
'
Does vehicle decelerate by engine brake? No | Go te 15, Engine Speed
: | Does Not Return To Idle
Yes (Light Braking D, — D,)".
AT-186,
Continue ROAD TEST.
tove selector lever from “D” to “2” posi-
tion while driving in “D” {&/D OFF).
'
Does A/T shift from “D3” (O/D OFF} to No o] GO to “18. A/T Does Not
“2."7 "1 Shift; D; — Dy, When
Read gear position. gﬁgﬁéﬂﬁ.!‘i‘-ﬂ BEE "2
Continue ROAD TEST.
l Yes
Does vehicle decelerate by engine brake? No o| Go to “15. Engine Speed
"] Does Not Return To Idie
Yes (Light Braking D, — Dj}”,
AT-188.
Continue ROAD TEST.
1] N
1. Move selector lever from “2” to “1” posi- o .| Go to “19. A/T Does Not
tion while driving in “2,". 7| Shift: 2, — 1,, When Selec-
2. Does A/T shift from “2,” to “1,” posi- tor Lever "2 — “1”
tion? Paosition”, AT-188.
Read gear position. Continue ROAD TEST.
lYes
No

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake”, AT-189.

Continue ROAD TEST.




TROUBLE DIAGNOSIS — General Description

Symptom Chart

ON vehicle OFF vehicle [

¥
Y

4

52, 86, 90, 204, | 145, | 122, | 81, 215, | 249, | 256, 262,
Reference page (AT- } 206 | 2% | 167 | B | 140 | 135 | 157 | 204 | 2% | 231 | 252 | 264 | P56 | 273

JEn

)

Numbers are arranged in order of ER
probability.

Perdorm inspections starting with
number one and work up. Circled
numbers indicate that the fransaxle

must be removed from the vehicle.

Reference page {AT-
Throttle position sensor {Adjustment)
Revolution sensor and vehicle spsed sensor
Torgue converter ¢lutch solenoid valve

Inhibitor switch adjustment
Engine speed signal

Engine idling rpm

Line pressure

Control valve assembly

Shift solenoid valve A

Shift solenoid valve B

Line pressure solenoid valve
Overrun clutch solenoid valve
A/T fluid temperature sensor
Accumulator N-D
Accumulator servo release
Ignition switch and starter
Torgue converter

Reverse ciutch

High clutch

Forward clutch

Forward one-way clutch
Qverrun clutch

Low one-way clutch

Low & reverse brake

Brake band

Parking components

Fluid level
Ol pump

Engine does not start in “N”, “P”
positions,

rr [ Control cable adjustment

w
=
[l

175

Engine starts in positions other than
“N" and “P".

-
n

175

Transaxle noisa in “P” and “N” ® @ @ﬂ__l
positions. S . P N T O R N N

Vehicle moves when changing into
“P* position or parking gear does
not disengage when shifted out of
“P* position.

175

176 |Vehicle runs in “N” position. IEE T e e e ©)

Vehicle will not run in “R™ position
(but runs im “B”, “2" and “1" posi-
tions). Cluich slips.

Very poor acceleration.

178

@
® |
@ @ ®
®
©

Vehicle braked when shifting into
— . . . . .3 . .4 . A . . .
“R position, T2 5 @

Sharp shock in shifting from “N” to
“I¥" position. I ' Tl o I B .
)

|

2
o
-t
[
-~
(=3
S
[+

Vehicle will not run in “D” and "2”

— |positions (but runs in 1" and “R” o1 A A T T I I A I @

positions).

Vehicle wil! not run in “D”, “17, “2" EiE
positions (but runs in “R” position).

179 | ich stios. 1 .. 0. | 2le |8 | s, . BOEO .

Very poor acceleration.

_ |Clutches or brakes slip somewhat 1 20 st U ale 15l . 7). @@@ . _. . ST

in starting.
— |Excessive creep. PR T R I

1?8’Nocreepatall. 123@@@@8

178
fgilh;re te change gear from "Dy to I E T D P T T T O T I U S I @
Fa;u’re to change gear from “D," to T
= |ep 2 B I T - O O I S A Y P AU N G
3
_ falIHre to change gear from “D3” to R P D DY AU A IS A AU IR N I @ )
D,". H‘ﬂ‘t
181, |Too high a gear change point from
182,1D,” to “D,", from “D," to “Dy", A VU I -2 R BV I 1
183 |from “Dy" 10 “Dy".
__ |Gearchange directly from *Dy" w0 | . | SRR IO I IV IV AU SN N IV IR R )| I EL
“Dy" ocours,
Engine stops when shifting lever
e Siops uhen shilns @ N
Too sharp a shack in change from @ UDJ\{
gy g ¢ e e I S -~ I e e - - T IS RO I T
Dy” to “D,".
_ IOQ,,Sharp a shock in change from R ' D R (P A A A A AU @ A . @
D57 10 "Dy

AT-67 729



TROUBLE DIAGNOSIS — General Description
Symptom Chart (Cont’d)

OFF vehicte —

< ON vehicle |4
b2, B6, 80 204, 145, 122, 81, 215, 249 256, 262,
Reference page (AT- ) 205 'l 55 ' ; 204 ) 256 —
206 167 140 135 157 | 204 231 252 264 273
=
o
1]
=
O
= 2
=2 =
—_ AR g
. E|& o
% |Numbers are arranged in order of 2 2 o 2 el .
- = 5
= |probability. - Z £ 25 § 3 o
. . . . = — 0
T [Perform inspeclions starling with < E 5 > - _: 2 o § I g 5
o . = i K}
o (number one and work up. Circled E g 2 E = E <« | F 55’ 2le [ % 5 -l e @
A cl|l= = A i)
2 {numbers indicate that the transaxle il 8= ¢t g 212 5| |2 o B g S|= g
5] : T|la 2lg ZE 4 €138 olg 2|8 ale 5|5 & =l 2
& {must be removed from the vehicle. Gl B|lc 9|2 § F| > @] ¢ | & = = P o 2
& £ HSlog |6 5 2 a
T i 2|8 FTlo Lle T 2/ 8 — . 12 2 2 3|2 =|e
o S| 2 2ic Sl=z2 5|2 512 33E &5l =12 5 .15 B|5 ®|& £
3 8|5 8|5 (% B|% 5|5 3|5 5|2 B8 3|8 o|° E1S 3|° I|g g8
2 o = = gl Z Bla @ cl®zm S|3S o 3P ple @]
_— <1} [»} o i = = o
2512 2|2 2|2 olg 3|8 alg |2 Eie 5]g 5|8 2| glg 6|= g2
E £|2 8|2 | e|E #|= o0 & gla Ele 2|2 5|2 (8 =z x
20-:_:@:::_50;:1:.50>Eoo'=o=m_oo>oo &
L ¢l Fl Wi S{C @B Ddjs O LlL£ DE O EIL L|(O |3 o
Too sharp a shock in change from
— P 9 1 213 ®

“Dy" 1o Dy

Almost no shock or clutches slip-

ping in change from “D,” to “D.,".
Almast no shock or slipping in

o changefrom“DE"m“E:”.g L < A A A RN R AR IER @

Almost no shock or slipping in

changa from “Dy" to “D,".

_ |Vehicle braked by gear change PR N T T T A IR AR A ) @@ ) @@

from “Dy," to “0,".

|
n
[ 5]
(%))
'
@@ | @ | ® |sraxe band

__|Vehicle braked by gear change 1 @
from “D.” to “Dy”. A I I T AT T I I T I e B e
| Vehicie braked by gear change PR I I I N I A AR A @ e @ @

from “Dy” to “D,".

__ |Maximum speed not attained. 1 5 5 34 @ @ @ @

Acceleration poar.
Failure to change gear from “D,” to

D,
Failure to change gear from “Dy” fo
"D, or from “D.” 1o “D," L R R (N NN IS 3 I SN IR IO AN I N ()] N SR N ¢ 5!
__ |Failure to change gear from “D," to PR O N S I I I A A ® | @ )

“Dy” or from "Dy” to “Dy”.
Gear change shock felt during

— |deceieration by releasing accelera- | . . [ . 1| . .{. 2|4 .. .. 3
tor pedal.
Teo high & change point from “D,”
— [to “Dy", from “D3” to “Dy", from Loar. 12
“Dy" to “Dy".
Kickdown does not operate when
— (depressing pedal in “D,"” within A - e

kickdown vehicle speed.
Kickdown operates or engine over-

__ |runs when depressing pedal in “D," 5|1 314
beyond kickdown vehicle speed R e
limit,
Races extremely fast or slips in
— (changing from “D,” to “D3"” when 1 .. 2. .. 38 .4+ 4. .oy ot. . @

depressing pedal.
Races extremely fast or slips in

— |changing from “D," to “D,"” when 1 .1, 2. .]. 3|6 5. 4
gepressing pedal.
Races exiremely fast or slips in

— lchanging from “D;" to “D,"” when i 7. 2. 1. 3|5 .}. 4. .}|6 @
depressing pedal.
Races extremely fast or slips in

— jchanging from “D," or “Dy" 0“0y}t .| . 2. .|. 3{5 . 4f. . .. .} .. . @@ .

when depressing pedal.
— Vehicle will pot runinany position. |1 2. .. . 3| . .|. 4}y. |. .j. @@@ - @@@

Transaxle noise in “D”, "2", “1” and . @
“R" positions.
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TROUBLE DIAGNOSIS — General Description
Symptom Chart (Cont’d)

ON vehicle  — e OFF vehicle ——

a4
<
52 86, 90 204, 145 22 81 215 249 258, 262
Reference page (AT- : 20, | 55 ! ! ] ' 204 ' ) 256 = o
page | ! 206 5 | a7 140 | 135 | 157 | 204 231 | 252 | 284 273 &
3
ux
c
©
“ <)
— > =
|8 T Bl
—_ @ [0) >
. El & b=
& |Numbers are arranged in order of E 2 o % .
W |probability. = 2|3 zls @ g B L =
. . N . s P By
& [Perform inspeciions starting with g ;‘E‘ 5 > - _: c ol 3 3 o] 5 =R
o . 5 b=} = =
o |number one and work up. Circled £ ¥ 2 g = —E < | @ 3 £ 2o s o 5 ol e
£ |numbers indicate that the transaxle 213 8|5 5|& g 212 8]° 5|2 412 2], = g = 5
5 |must be removed from the vehicle. Bl sl2 @& 4 ¢1¢ 3¢ g p |8 =18 = =z 3 B ﬁ 5 |
3 2|2 S8 T|= ¢|le 2lz 22 8(2 /. 5|8 2 S 48 |2 | =
i |5 21? §|2 5|2 ©i{s 5|z 3| 5|5 2|z S |3 2|3 |5 wl|E
% E|5 8|5 ol§ 2l¢e 5|5 &[5 (28 5|5 Z|a o §|T o|D F|z £|8
> S| o|lE “|= o = ala 2|9 |8 =|5 I E‘ 2 5| ol vw| 2 8 >
232 2|2 2|2 5|8 8|2 alyg 2(E E|E E|8 512 ©|g g!2 G| 2|8
T EI2E|geeesElf elE e sl E|lERE el BTz sE| e
it Q| £l w|w 3|0 wjw I8 O P <4 2|8 &l T|L 210 5|5 ao|c B
Failure to change from “D;” to
186|"2,” when changing fever i *2” 7t o2 & 5|4 (8)
position. FE
_ |Gear change from "2, to *2;" in 1
"2" position.
Engine brake dogs nat operate in .
187 . L2101 - 5. T I I e e . - e
“1" position. 3 6 @ GL
__ |Gear change fram “1,” to “4," in 2l
17 position.

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

Large shock changing from “1.” to 4 @
“1,7 in “1” position. P I T A O R T B B T .

— |Transaxle overheats. i .. 3). .2 416 .|. &]. .. .[. @@@@@

ATF shoots out during operation.
— [White smoks emitted fromexhagust 1t . (. .| . .| . |- (. . - 1. ). . @ @ @ . @ . @ @
pipe during operation, [B/%

__ |Offensive smell at fluic charging e N R I S @@@@@ _ ) @@
@

pine.

—-- |Torgue converter is not locked up. ..l 12 4. 68 .|. |7 .5 )
— |Torque converer clutch piston stip. |1 .| . 2! . . [. 316 .|. 514 Lﬁﬁ
184 Lock-up point is extremely high or gl L e T s

low.

AT does not shift to *D.” when B[EJ
— |driving with overdrive control switeh | . . 12 1|3 .. &6 4. .f. &17 0. . .. . . CE @ . !

“ON”

Enging is siopped at “R", “D”, "2"

and “1” posttions. P e - T < T - e O T T A N T &7

BT

T i
s

AT-69 731



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION
Terminal e Measure voltage between each terminal and terminal 8 or
@ or @ by following “TCM INSPECTION TABLE".

TCONNECT

SATO10C

TCM HARNESS CONNECTOR TERMINAL LAYOUT

11213 4| (9Q1011[1213[14[15] || [23242526]27P82930/31323334/35
5(6!7 8] [16]1711819/202122 36/371383940141424 3444546474

L
HS.
SAT2071
TCM INSPECTION TABLE
(Data are reference values.)
Terminal
srmina Wire color ltem Condition Judgement
No. standard
When releasing accelerator pedal
g . A 1.5-25V
’ R/W Line pressure after warming up engine.
solenoid valve When depressing accelerator pedal
. . 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5. 14V
5 P/B solenoid valve @ after warming up engine.
{with dropping When depressing accelerator pedal
resistor) : . 0.5V or less
fully after warming up engine.
When setting overdrive control
. o . . 1V or less
3 OR/B O/D OFF indica- switch in “OFF" position.
0
tor lamp ,‘{ﬁ When setting overdrive control Battery vollage
switch in “ON" position. i 9
V\g;\tlan turning ignition switch to Battery voliage
4 SB Power source '
When turning ignition swiich to 1V or less
“OFF”.
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TROUBLE DIAGNOSIS — General Description
TCM Terminals and Reference Value (Cont’d)

Terminal ) o Judgement
Wi I It d
No. ire color em Condition standard al
Torque converter When A/T performs lock-up. 8-15v
5 R clutch solenoid =
valve When A/T does not perform lock-up. | 1V or less [0
When shift solenoid valve A oper-
ates. Battery voltage
D o ey R -
5 Ly | Shift solenoid (When driving in “D,” or “D,".}
valve A When shift solenoid valve A does not
aperate. 1V or less LG
(When driving in “D,” or “D5".)
When shift solencid valve B oper-
ates. Battery valtage E
. LY Shift solenoid (When driving in “D" or "D;".)
valve B When shift solenoid vaive B does e
not operate. 1V or less ‘
(When driving in “D3” or “D,”.)
When overrun clutch solenoid valve Battery voltage L
8 LB Overrun clutch operates.
solenoid valve Whean overrun clutch solenoid valve
1V or less MT
does not operate. i
9 SB Power source Same as No. 4
10* Y/B DTA —_— —
11+ YiG DT2 — -
12 YR DT3 - " EA
When setting selector laver to “N” or
apn o 1V or less
13+ G/OR “N” position sig- P” position.
nal When setting selector lever to other | Approximately R&
positicns. 5V
Closed throtile When releasing accelerator pedal g Lottage B
14 v pOSition switch after Warmlng up englne.
{in throttle posi- f When depressing accelerator pedal
ti itch . . 1V or less
ion switch) after warming up engine. ST
15 B Ground - —_
When setling selector lever to 17
};"& on SeHing sele Battery voltage @8
16 OR/L Inhibitor “17 A position.
position switch When setting selector lever to other
” 1V or less -
positions. BT
h i | ! to "2”
W en setting selector lever to Battery voltage
17 BIY Inhibitor “2” position. "
.y . I
position switch When setting selector lever o other -
. iV oorless
positions.
Wh?ﬁ selting selector lever to “D Battery voltage &l
18 e inhibiter 1" position.
position switch When setting selector lever to other
. 1V or less %
positions. I

*: These terminals are connected to the ECM {(ECCS contrel module).
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal d t
ermina Wire color ltem Conditicn Judgemen
No. standard
e When selting selector lever to “N” or Battery voltage
Inhibitor “N”* or “P* position. ry g
19 GY/R | “P” position wh - "
switch en setting seleclor lever to other 1V or less
positions.
Whelap setting selector lever to “R Battery voltage
20 G Inhibitor “R" @ position,
position switch When setting selector lever to other
o 1V or less
posittons.
Wide open :\fb When depressing accelerator pedal
throttie position more than half-way after warming up | Battery voltage
21 LG switch engine.
(in throttle posi- When releasing accelerator pedal
- . . , 1V or less
tion switch) after warming up engine.
22 — — — —
When tumning ignition switch to
Power scurce “OFF”. Battery voltage
23 R/B {(Memory back- t or @
When turning ignition switch fo
up) oo Battery voltage
ON”.
Engine speed \ . .
24 L/OR . @) @ @ When engine runs at idle speed. 05-1.56Y
signal
1V or more
i - . Vol ri
Revolution sen When vehicle crulses at 30 km/h (19 g;?f;ly ?ﬁs
25 L sor ] MPH). ¢
{Measure in AC response ic
range) vehicle speed.
When vehicle parks. ov
26 — — — —_
Voltage varies
27 PUR Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor {1102 MPH} for 1 m (3 ft) or more. | than 1V and
more than 4.5V
28" G/B — — —
29 — — @ — —
30" GY/L — — —
Throttle position
31 R sensaor — 45-55V
(Power source) @
32 — —_ — —_

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

AT-72



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

i Judgement
Terminal Wire color ftem Condition ug
No. standard
When ATF temperature is 20°C Approximately
a3 BR AT fluid tem- (68°F). 1.5V
perature sensor When ATF femperature is 80°C Approximately
{(176°F). 0.5v
Fully-closed
(@) throtile:
When depressing accelerator pedal Approximately
24 GY Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttfe:
‘;”b Approximately
A v
Throttle position
35 B sensor — —
{Ground)
36 - —— — —
When ASCD cruise is being per-
Batt oltage
formed. (“CRUISE" fight comes on.) ery vollag
ASCD cruise
37 CR signal When ASCD cruise is not being per-
formed. (“CRUISE” light does not 1V or less
comes on.)
38 - — — —
When setting overdrive control
i . Battery voltage
30 aR Overdrive control switch in “ON” position
switch When setting overdrive control 1V or less
switch in “OFF” position
When “ACCEL” sef switch on ASCD 5.8y
cruise is in “D,” position.
40 W/B ASCD OD cut a P
signal When “ACCEL” set switch on ASCD
e . 1V or less
cruise is in “Dy” position.
41 — — — —_
42 — — — —
43 — — @ — —
44 — — - —
45* PU OBD-ll output — —
-~ > - -
47 — — A _ —
48 B Ground — —

* This terminal is connected to the ECM {ECCS contral module).

AT-73
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit
WIRING DIAGRAM — AT — MAIN

IGNITION SWITCH T AT-MAIN-01
PATTERY ON or START
FUSE
BLOCK
10A 10A /B) | pefer to “EL-POWER'.
; ‘
EA] ES[GE)
RB o .
A/B o8

e . Non-detectable line for DTC

]—.—l M5E mm : Detectable line for DTC
----------------- Ea]

AB S8  SB
[ 53 | {I 4 ’I | 9 |I
[23] TCM
MENORY VIBN - VIGN | ransmission
GONTROL
MODULE)

B B B

L —L
o e
I - 1
i (TN 72 [ ] S5 (VR 1KI2KIKI N aK]SKBKI7K) (uag) ! 1B E ¢ EEE E G )
: alsteLl?Lg | Gy Kok k] iikfadiad Kkliek] "R | 2l s ir e w
| I

I AB NI B NEEEDE @ PR 2 G 22 P ) e R ) B A
t1e (7151 [el7im[19]70[21]22 36{37] 36| [aala Jazlaslaaleseclarlae] | i | 4TI

AATO43A
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Main Power Supply and Ground Circuit

(Cont’d)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values. &l
TerNrr:Jj.naI Wire color item Condition Jg%gn%rgtrednt -
T : ey
When t t tch t
Ol\?n urning ignition switch to Batiery voltage
4 58 Power source @ " — —
yv\cl)FeIg’.turnmg ighition switch to 1V or less T
9 SB Power source 3@ Same as No. 4
15 B Ground — — LG
When turning ignition switch to
Power source “OFF". Battery voltage
23 R/B (Memory back- or Wh " i
turning ignition switch t =
up) Ol\?n urning ignition switch to Battery voltage
@ FE
48 B Ground — o
GL
o
T
[
DIAGNOSTIC PROCEDURE

CONNECT

[_Tcm_JofconnecTor]|
4,8, 23
- —

o @

SAT903I

€ AR

I _icm "Tof connecron]]
15, 48
L P

gl

SAT910!

INSPECTION START

y

CHECK TCM POWER SOURCE.

NG

1. Tum ignition switch to "ON” position.
(Do not start engine.)

2. Check voltage between TCM terminals
@, @ @ and ground.
Voltage: Battery voltage

3. Tum ignition switch to “OFF" position.

4, Check voltage between TCM terminal
@ and ground.
Voltage: Battery voltage

Check the following items:

"| ® Harness for short or

open between igniticn
switch and TCM lermi-
nals (@), (@ and @
(Main harmness)

® |gnition switch and fuse
Refer to EL section
{“POWER SUPPLY
BOUTING™).

OK

B
h 4

CHECK TCM GROUND CIRCUIT.

NG

1. Turn ignition switch to “OFF” position.
2. Disconnect TCM hamess connector.
3. Check continuity between terminals @
and ground.
Continuity should exist.
If OK, check hamess for short to
ground and short to power.

OK

h
INSPECTION END

AT-75

Repair open circuit or short

"| to ground or short to power

in harness or connectors.

oY
IR

B

ST

=
Dliy
ke

[CX
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor switch
SATO88d

Inhibitor Switch
DESCRIPTION

Detects the selector lever position and sends a signal to the

TCM.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal , . Jud t
Wire color ftem Condition vagemen
No. standard
When setting selector lever to “17
. eHing se Battery voltage
16 ORjL | Inhibitor “1 positian.
position switch When setting selector lever to other
- 1V or less
positions.
\Nh-ell'l setting selector lever to “2 Battery voliage
17 BIY Inhibitor “2” posifion.
posftion switch When selting selector lever to other
. 1V or less
positions.
= Whe iti lector lever 10 “D”
°on seting sele & Battery voltage
18 WG Inhibitor “D” position.
position switch - When setting selector lever to other
gf\”ﬂ] . 1V or less
< positions.
N When getting selector lever to “N” or Battory voltage
Inhibitor “N" or “P" position. Y o
19 GY/R “P” position
switch th‘arj setting selector lever to other 1V or less
positicns.
When setti lector | to “R” :
o setting selector lever to Battery voltage
20 G Inhibitor “R” postion,
position switch When setting selector lever to other
" 1V or less
positions.

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item {Possible cause)

: INHIBITOR SW/CIRC

@@ * PO705

@ * MIL Code No. 1101

TCM does not receive thie correct volt-
age signal frem the switch based on
the gear position.

® Harness or connectors

(The inhibitor switch circuit is open or
shorted.)

@ |nhibitor switch

738
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TROUBLE DIAGNOSIS FOR DTC P0705

[ seLectsvsTem

[ ENGINE

l
I
I
|

S

|
|
|
)
E'

FB95K

| SELECT DIAG MODE

| woRK sUPPORT

| SELF-DIAG RESULTS

[ DATA MONITOR

[ AcTive TEST

| DTC CONFIRMATION

| ECM PART NUMBER

)
|
|
|
]
)
|

SATII

Inhibitor Switch (Cont’'d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

# If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

maifunction is eliminated.

OF

3)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode for “ENGINE” with
CONSULT.

Start engine and maintain the following conditions for
at least 5 consecutive seconds.

VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.3V

Selector lever: D position (OD “ON” or “OFF”)

& )

OR
Start engine.
Drive vehicte under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “OFF” position, vehicle speed higher than 10 km/h
(6 MPH), throttle position sensor maore than 1.3V and
driving for more than 5 seconds.
Select “MODE 7" with GST.

OR

3)

Start engine.

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

Refer to EC section [*Malfunction Indicator Lamp
(MILY’, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].

AT-77
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’d)
WIRING DIAGRAM — AT — INH/SW

- AT-INH/SW-01

IGNITION SWITCH
ON or START
FUSE
BLGCK
WP |Refer to “EL-POWER".
E6C

mam : Deotectable iine for DTC
— : Non-detectable line for DTG

el
G/OR =P To EL-START

G/OR
INHIBITOR
SWITCH
P
-4
GYR G BY ORML
G ORL B @
(E209) (E203)
3]
|—|—| L.J_L.—l E30
G BY ORL B
|
To EL-BACK/L = G = ) I I
|
G BY ORI
71 [[e] oM I I
RSW N SWPBW ISW | TRANSMISSION ?j 2
CONTROL
MODULE) ® l
= =
15]esSIE]eSes[esE] (Ean) Cz alalNG ad A EI A GR)) 112 13N (Ez2)
s |gs [osrsas [eslsEsieg] '[sl7 el oy \Ails[7le/ T8 \alale/ Gy

F—l
NIEEAIEOEEEELRE |§| R PR A P ) D EN B EA R R S
H.S.

516]7]18] [16{17]18]19]20121]22 36]37] 36139 |40{41142]43]44 |45 ]46)47 148 W

AATO44A
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

1.

2.

CHECK INHIBITOR SWITCH CIRCUIT.

Turn ignition switch to “ON”
position.

{Do not start engine.)

Select "ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AT” with CONSULT.

. Read out “P/N”, “R”, “D”, “2”

and “17 position switches mav-
ing selector lever to each posi-
tion.
Chack the signal of the selector
lever position is indicated prop-
erly.

OR

NG

A
2 I m SELECT SYSTEM l
| ENGINE |
| AT T
| |
SATO74H
A
A ZMONITOR #NO FAIL [y
VHCL/S SEWA/T Okrmi/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDAIVE SW O N
P/N POSI SW ON
R POSITION SW  OFF
| RECORD |
SATO76M

[ Tcm

[of coNNECTOR[

16,17, 18,18, 20
el St Ml Mk

. Turn ignition switch to “ON”

position. (Do not start engine.)

. Check voltage between TCM

terminals , @ , ,
@and ground while moving
selector lever through each posi-
tion.

Voltage:
B: Battery voltage
0: OV
Terminal No.
Lever position
@ @
P, N B 0 c 0 0
R 0 B 0 0 0
8] 0 0 B 0 0
2 0] 0 0 B 0
1 0 0 4] ¢ B
OK

Y

.| Check the following items:

® Inhibitor switch
Refer to “Component
Inspection”, AT-80.

® Harness for short or
open between ignition
switch and inhibitor
switch {Main harness)

® Harness for short or
open between inhibitor
switch and TCM (Main
harness)

® Ignition switch and fuse
Refer to EL section
("POWER SUPPLY
ROUTING™).

SAT921

Perform Diagnoestic Trouble Code (DTC)
confirmation procedure, AT-77.

NG

OK

¥

INSPECTION END

AT-79

1. Perform TCM input/

output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
fonse connection with
hamess connector.

@l

o
Vi /g

KW IR

A

cL

a7
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TROUBLE DIAGNOSIS FOR DTC P0705

)
o]

12 113
\8[7[5H41
1.(3) 2(45 67 8

@ |

g)

AATO78A

P
Caontrol cable

N /
/ Inhibitor switch

\

Under vehicle SATOBQ;{

N\

CIEIEEIEN
\B[7]5[4]

1,(3) 2, (4, 5.6, 7, 8, 0N

[Q]

Inhibitor switch
harness connector

SATD20J

Inhibitor Switch (Cont’d)
COMPONENT INSPECTION

Inhibitor switch
1. Check continuity between terminals () and 2 and between

terminals 3) and @, ®, (&, @, ®, (® while moving

manual shaft through each position.

Lever position Terminal No.
P @@ —
R ® -
N ©-@ ®-0
D ®-®
2 ®-6
1 ®-@

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

3. If OK on step 2, adjust manual control cable. Refer to
AT-206.

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

5. If OK on step 4, adjust inhibitor switch. Refer to AT-205.

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

AT-80



TROUBLE DIAGNOSIS FOR DTC P0710

Shift solenaid valve 8 A/T Fluid Temperature Sensor
Shift solenoid valve A
Overrun clutch solenoid valve DESCRIPTION -
T rter clutch solenoid valve . . G
orHe SO The AT fluid temperature sensor detects the A/T fluid tempera-
A/T fuid ture and sends a signal io the TCM.
temperature A
E
SAT283HA
LG
EC
F=
: °C(F) GL
[140 5o 6 20 40 &b sb 160 126 120 160
(—40) (~2) (32}{68X104)140){176)(212)(24B)(284)(320)
SATO214
M

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Coid [20°C {68°F)] Approximately 1.5V
AT fluid temperature sensor d 1 =
Hot [80°C {(176°F)] Approximately 0.5V
TCM TERMINALS AND REFERENCE VALUE R
Remarks: Specification data are reference values.
Terminal Wire color Itern Condition Judgement BlR:
No. standard
When ATF temperature is 20°C Approximately
a3 R | AT flid tem- @@ (68°F). 1.5V ST
peratura sensor When ATF temperature is 80°C Approximately
{(176°F). 0.5V .
” 38
Throttle position
35 B Sensor ‘.’fb — —
{(Ground) 9 ET

ON BOARD DIAGNOSIS LOGIC

FA&
Diagnestic trouble code Malifunction is detected when ... Check item (Possible cause)
¢ ATF TEMP SEN/CIRC EL
® Harness or connectors
G@ . PO710 TCM receives an excessively low or (The sensor circuit is open or
' high voltage from the sensor. shorted.) IE7
, ® A/T fluid temperature sensor
@ - MiL Code No. 1208

AT-81 743
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TROUBLE DIAGNOSIS FOR DTC P0710

[ SELECT_SYSTEM

ENGINE

L1 | SRS | SN W) S—

SEF895K

[l sFLECT biag MoDE

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR
m

[ACTNE TEST —

I DTC CONFIRMATION

| ECM PART NUMBER

]|
|
J
|
|
!
|

SATOI

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

¢ Always drive vehicle at a safe speed.

e |f conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

’
2}

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
Start engine and maintain the following conditions for
at least 10 minutes (Total). (It is not necessary fo
maintain continuously.)
CMPS-RPM (REF): 450 rpm or more
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”)

OR

Start engine.

Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON”), 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 (Total).
Select “MODE 77 with GST.

/NN 1)

)
oL

OR
Start engine.
Drive vehicle under the following conditions:
Selector leverin “D” (OD “ON”}), vehicie 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 (Total).
Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION"].
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TROUBLE DIAGNOSIS FOR DTC P0710

A/T Fluid Temperature Sensor (Cont’d)
WIRING DIAGRAM — AT — FTS

AT-FTS-01 @

mmmm : Detectable line for DTC A,
— - Non-detectable line for DTC '

El]
AT FLUID
TEMPERATURE
SENSOR _
LG
i \iv
B W EG
-2
B BR FE
el
v
el .
4 4
A
B B BH
o]l I3 Ir3]l ST
GND-& |EEM SENS FLUD | TEM w
(ECCS aND Teme | (TRANSMISSION
CONTROL SENS | CONTROL
MODULE) MODULE)
BT
<
(B INED
s BA HA
[ 1 _
1EEBIBEEEEBE R B R B DR N EA R R ES (&
5|6 (7| [8[17[1a]7a[z0]21]zz as]57) sel3e [zofafaclaslwal 5]l es]| -, | LIRS =
A a1 |
(D

101)102]103| [104]105{106
107]108]109| [110)111]112
131140115 (116117118
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AT-83 745



746

TROUBLE DIAGNOSIS FOR DTC P0710

A/T Fluid Temperature Sensor (Cont’d)

I DIAGNOSTIC PROCEDURE
E} INSPECTION START
Sub-harness
connector =15
)
CHECK A/T FLUID TEMPERATURE NG 1. Remove oil pan.
SENSOR WITH TERMINAL CORD 2. Check the following
(2] ASSEMBLY. items:
1. Turn ignition switch to “OFF” position. ® A/T fluid temperature
2. Disconnect terminal cord assembly con- sensor
SATO5EHA nector in engine compartment. Refer to “Component
E 3. %eck res@istance between terminals Inspection”, AT-85.
and when A/T is cold. ® Harness of terminal cord
l M SELECT SYSTEM I Resistance: assembly tor short or
| ENGINE o _I Cold [20"(? (66°F)] open
= Approximately 2.5 k{}
| AT | 4. Reinstali any part removed.
[ _ oK
| | E v
[ | CHECK INPUT SIGNAL OF AT FLUID | N9 | Gheck the following item:
| TEMPERATURE SENSOR. | ® Harness for short to
( 1. Start engine. ground or short to power
SATI74H 2. Select "ECU INPUT SIGNALS” or open between TCM,
E in “DATA MONITOR” mode for ECM and terminal cord
2 MONITOR % NO FAIL E] “ATT with CONSLULT. 3 aSSE.‘mbly. (Mam harneSS)
VHCL/S SE.A/T Okmy/n 3. Read out the value of “FLUID ® Ground circuit for ECM
VHCL/S SEMTR 5km/h TEMP SE”. Refer to EC section
THRTL POS SEN 0.4V Voltage: (“TROUBLE DIAGNO-
E{LL\%DEHTE'\GS LSTE 1; ﬁg Cold [20°C (68°F)] SIS FOR POWER SUP-
ENGINE SPEED  1G24rpm Hot [80°C (176°F)J: PLY").
OVERDRIVE SW  ON Approximately
F/N POSI SW ON 1.5V - 0.5V
R POSITION SW QFF oB
=y i
RECORD =\ 1. Start engine.
[ J .'E; 2. Check voltage between TCM
SATO78H terminat @ and ground while
warming up A/T.
E CONNECT Voliage:
E} Hs. Cold [20°C (68°F)] —
— Hot [80°C (176°F)I:
I~ Tom — Jo[conmecTon]) Approximately
33 1.5V — 0.5V
3. Turn ignitien switch to “OFF”
BR position.
4. Discornect TCM harness con-
o @y nector. o -
5. Check continuity between termi-
nal @ and ground.
1 SATO13I Continuity should exist.
= If OK, check harness for short fo
E DISCONNECT ground and shoit to power.
€ o
— L 4
|L_Tem o] connecTon]| Perform Diagnostic Trouble Code (DTC) NG,} 1. Perform TCM input/
35 confirmation procedure, AT-82. output signat inspection.
2. If NG, recheck TCM pin
@ B OK terminals for damage or
L4 loose connection with
INSPECTION END harness connector.
= SATO14I
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TROUBLE DIAGNOSIS FOR DTC P0710

Thermometer

SAT298F

A/T Fluid Temperature Sensor (Cont’d)
COMPONENT INSPECTION

A/T fluid temperature sensor

&
e For removal, refer to AT-204, c
e Check resistance beiween two terminals while changing
temperature as shown at left. M
ity
Temperature °C (°F) Resistance

20 (88) Approximaltely 2.5 k& 20

80 (176} Approximately 0.3 k() :

LG

FE

L
BT

'B\ I
HR)]

1)
]

[
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TROUBLE DIAGNOSIS FOR DTC P0720

Revolution sensor

SAT357H

Vehicle Speed Sensor-A/T (Revolution

sensor)

DESCRIPTION

The revolution sensor detects the revolution of the idler gear
parking pawl lock gear and emits a pulse signal. The pulse sig-
nal is sent to the TCM which converts it into vehicle speed.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal ,
I Wire color ltern Condition Judgement
No. standard
1V or more
Revolution sen- When vehicle cruises at 30 km/h (19 V?;?L?jl n?:S
25 L sor , MPH). g y
(Measure in AG response to
range) vehicle speed.
When vehicle parks. ov
Throttle position @
35 B Sensor — —
{Groundy) f

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

'@ * VEH SPD SEN/CIR AT

& : rorzo

93 1 MIL Code No. 1102

TCM does not receive the proper volt-
age signal from the sensor.

® Harness or connectors
{The sensor circuit is open or
shorted.)

# Revolution sensor
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TROUBLE DIAGNOSIS FOR DTC P0720
Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)

[M  SELECT SYSTEM |

1

! ENGINE ] DIAGNQOSTIC TROUBLE CODE (DTC) CONFIRMA- @

| AT Iy | TION PROCEDURE -

CAUTION:

| | e Always drive vehicle at a safe speed. iy

| | e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at

| | least 5 seconds before continuing. B

[ ] o Be careful not to rev engine intc the red zone on the
tachometer.

SAT974H

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
HE SELECT DIAG MODE E” Turn ignition switch “ON” and select “DATA MONI-
] SELF-DIAGSULTS {

1)
TOR” mode for "A/T” with CONSULT. .
2) Drive vehicle and check for an increase of “VHCL/S *V
SE-A/T” value in responge to “VHCL/S SE-MTR”

[ DATA MONITOR

|
value increase. ~
| DTG WORK SUPPORT | If the check result is NG, go to "DIAGNOSTIC FE
| ECU PART NUMBER [ PROCEDURE”, AT-168.
I ] If the check result is OK, go to following step.
3) Select “DATA MONITOR” mode for “ENGINE” with CL
| | CONSULT.
SATS08I 4) Start engine and maintain the following conditions tor
‘?It Ieas’E3 5 consescutive sec;)nc(is. MPH) T
HCL SPEED SE: 30 km/h (19 or more
B serecTsvsTem | THRTL POS SEN: More than 1.2V

Selector lever: D position (OD “ON”)

Driving pattern: Driving the vehicle uphill
(increased engine load) will help maintain the
driving conditions required for this test. A
If the check result is NG, go to “DIAGNOSTIC "
PROCEDURE”, AT-89.

| _ENGINE |
|
|
|
| If the check result is OK, go to following step. -
|
El

5) Maintain the following conditions for at least 5 con-
secutive seconds.

l
I
I
I
I

SEF835K CMPS-RPM (BEF): 3,500 rpm or more _
THRTL PO& SEN: More than 1.2V BR
Selector lever: D position (OD “ON’’)
I [ SELECT OIAG MODE E” Driving pattern: Driving the vehicle uphill
| WORK SUPPORT | (increased engine load) will help maintain the 3T
I SELE.DIAG FESULTS J driving conditions Or%quired for this test.
| DATA MONITOR @ 1) Start engine. RS
[acTive TesT I | =" 2) Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON”), vehicle speed higher
[ DTC GONFIRMATION J than 30 km/h (19 MPH), throttle opening greater than g
LECM PART NUMBER :f{gnog tshe% ;‘LAI(; Sthrottle position and driving for more
SAT911) .. R
3) Select “MODE 7” with GST. n
OH I Hight

N 1) Start engine.

>~ 2) Drive vehicle under the following conditions: o
Selector lever in “D” (OD “ON”), vehicle speed higher -
than 30 km/h (19 MPH), throttle opening greater than
1/8 of the iuil throttle position and driving for more
than 5 seconds.

3) Perform seli-diagnosis for ECM.

Refer to EC section ["Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION”].
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TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution
sensor) (Cont’d)
WIRING DIAGRAM — AT — VSSA/T

AT-VSSAT-01

—  Detectable line for DTC
— . Non-datectable line for DTC

REVOLUTION
SENSOR
i !
| I
] !
i I
1 |
1 |
| I
i I
| .
s ¢
i G
I\"-- _“-.-—-—-
! - !
I 1
I i
[ ]
i i
1 |
1 _j—- __I —
-~
1 Te
| |
B
L B B
&l &l o1l l I
VSP-1 SENS  |TCM GND-A EE%'}":S B B B
(REV SEN) GND {TRANSMISSION ( 0
CONTROL CONTROL |
MODULE) MODULE) .
Fae - =
<
El-12) ay
[l
1]z a4 [ [s 1] 2[iafia]15 |§| PR 20 2 P P S ) 2 ) L (5]
AAHBIEEEEEBE 3e| a7} aelas] a0 a1 [azfaslaal s ael4z]o8) 1 o | LTRN
| |
10t]102]1c3| [104f105]108 B
107{10at0e| [110[111]192 4
3] r1a]1s] [nefnizlg o
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TROUBLE DIAGNOSIS FOR DTC P0720

B>

[

SELECT SYSTEM

ENGINE

]

AT

|
|
I
I
L
L

|
|
|
]
|
|
L

ATO74H
#MONITCR #«NC FAL  [¢]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Skrm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW G N
P/N POSI SW O N
R POSITION SW __ OFF
l RECORD ]
SATO76H
CONNELT
€ A0
™ 7cm (o] connecton]|
25
L
2 &
= SATo{8I
& DISCONNECT @ GjﬁB ' '
T.5. N\ _J I
SATS20I

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

¥

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

NG

Repair or replace revolu-

"1 tion sensor.

oK

Y

CHECK INPUT SIGNAL.

C 1. Start engine.
=/ 2. Select "ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AT” with CONSULT.

3. Read cut the value of “VHCL/S
SE-A/T" while driving.
Check the value changes
according to driving speed.

OR

NG

. Start engine.

. Check voltage between TCM
terminal @ and ground while
driving.

{(Measure with AC range.)
Voltage:
At 0 km/h {0 MPH):
av
At 30 km/h (19 MPH):
1V or more
(Voltage rises gradually in
response to vehicle speed.)

=

OK
¥

Check the following items:

"] ® Harness for short or

open between TCM,
ECM and revolution sen-
sor (Main harness)

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

Perfaorm Diagnostic Trouble Code (DTC)
confirmation procedure, AT-87.

NG

CK

v

INSPECTION END

COMPONENT INSPECTION

Revolution sensor
e For removal, refer to AT-205.

.| 1. Perform TCM input/

output signal inspection.
2. f NG, recheck TCM pin
terminals for damage or
logse connection with
narness cennector.

® (Check resistance between terminals © and &.

LG

EC

FE

MT

©“3
—

Terminal No.

Resistance

()4

© ©

500 - 65012

AT-89
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TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal

DESCRIPTION
The engine speed signal is sent from the ECM to the TCM.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminat Wire color ltern Condition Judgement
No. standard
24 L/OR ;gﬁ::le speed a}; 7 l When engine runs at idfe speed. 05-15Y
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
@ : ENGINE SPEED SIG
. ® Harness or connectors
@ : P0O725 ZC;W;%ZT fr;ginregéi\\;le the proper volt- (The sensor circuit is open or
' e slg ) shorted.)
{0s) © MIL Code No. 1207
AT-90



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

e |f conducting this “DTC CONFIRMATION PROCEDURE"
again, always turn ignition switch “OFF” and wait at [
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

& SEL ECTYSTEM ] TION PROCEDURE
ENGINE ] CAUTION: al
B e Always drive vehicle at a safe speed.
|

|
I
I
I
I
I

|
|
|
SEF895K

TOR” mode for “ENGINE” with CONSULT.

@ 1) Turn ignition switch “ON” and select “DATA MONI-
2)

Start engine and maintain the following conditions for
I@I SELECT DIAG MODE IEI at least 10 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more

Selector lever in “D” {OD “ON”), vehicle speed higher Gl
than 10 km/h (6 MPH), throttle opening greater than
1/8 of the full throttle position and driving for more

| DTC CONFIRMATION

WORK SUPPORT T
| | THRTL POS SEN: More than 1.2V EG
| SELF-DIAG RESULTS | Selector lever: D position (OD “ON"")
| DATA MONITOR | OR -
m ¢ @ 1) Start engine
= GSF gine.
I ATVETEST I —  2) Drive vehicle under the following conditions:

I ECM PART NUMBER

SATATTI

than 10 consecutive seconds. T
3) Select “MODE 77 with GST. )
OR

Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D” (OD “ON”), vehicle speed higher
than 10 km/h (6 MPH), throttle opening greater than &g
1/8 of the full throttle position and driving for more
than 10 consecutive seconds.

3} Perform self-diagnosis for ECM. EA,

Refer to EC section [“Malfunction Indicator Lamp

(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM

DESCRIPTION"]. BR

/NO™
I{omy )
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TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont’d)
WIRING DIAGRAM — AT — ENGSS

AT-ENGSS-01

el : Detectable iing tor DTC
— . Non-defectable ting for DTG

ECM
(ECCS
CONTRCL
MODULE}

TACHO

LLi_JJ

L/OR

ot
To EL-METER 4@ UOR m @)

L/OR
=1l
TCM
NG |(TRANSMISSION
CONTROL
MODULE)
1l
i 2 A € I ) KT 2 E G G @ ) 2 5 e P ) ) ) T R R L s
AR NEEEEREE 2 e € 1 ) 1 2 2 5 A ) vl WP 1 5.

[20]z1122]e3] »
2a]2slo6]2728] [42
2] Bl B I

34{35{36)37

10111021103] 110411051106
TO7108]109] [110]1119112
113]114]115] [116]117]118

=30
P H.S.

AATOA7A
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TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont’d)

DIAGNOSTIC PROCEDURE

| [ SELECT SYSTEM ]
I ENGINE _ | INSPECTION START
L AT | l
I | Perform diagnostic test mode Il {self- NG | Check ignition signal circuit
l J diagnostic resu'ts} for engine control, 7| for engine control. Refer to
| I Checic ignition signal circuit condition. EC section [“Ignition Signal
- (DTC: 0201)", TROUBLE
| | © DIAGNOSIS FOR DTC
SAT974H P1320"1.
% MONITOR #NO AL [y] |
VHCL/S SL-AST Okm/h NG — :
VHCL/S SE-MTR Bkm/h CHECK INPUT SIGNAL. .| Check the following items:
THRTL PCS SEN 04V /E;\\‘- 1. Siart engine. "| ® Harness for short or
ELAL“[I"erEHT\Er\\{lgLSTE 1;% \E. 2 seiect "ECU INPUT SIGNALS” open between TCM and
OVERDRIVE SW O N AT with CONSULT. ® Resistor and ignition coil
P/N POSI SW O N 3. Read cut the value of "ENGINE Refer to EC section
R PQOSITION SW OFF " S .
SPEED". (“Ignition Signal (DTC:
‘ RECORD T Check engine speed changes 0201)", “TROUBLE
SATO7ER according to throttle position. BIAGNOCSIS FOR DTG
- OR P13207].
ComgeT - @\ 1. Start engine.
E)] @ /2. Check voltage between TCM
e terminal 24) and ground.
™ <cm |0 conecTon]] Voltage:
24 05-1.5V
L/OR OK
v
12 @ Perform Diagnostic Trouble Code (DTC) NG 1 4 perform TCM input/

confirmaticn procedure, AT-91,

SATI231

OK

v

INSPECTION END

output signal inspection.
2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.

AT-93
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION

e This is an OBD-Il self-diagnostic item and not available in TCM seli-diagnosis.

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

e This malfunction is detected when the A/T does not shift into first gear position as instructed by the
TCM. This is not caused by electrical malfunction (circuits open or shorted) but by mechanical mal-
function such as control valve sticking, improper solenoid valve operation, etc.

Gear position 1 2 : 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Open) ON (Closed)
Shift sclenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Jud t
erminal | wire color ltem Condition udgemen
No. standard
When shift solenoid valve A cper-
ates. Battery voltage
5 LW Shift solenoid (When driving in “D,” or "D}
valve A When shift solenoid vaive A does not
operate. 1V or less
{(When driving in “D,” or “D;".)
When shift solencid valve B cper-
ates. Battery voltage
. LY Shift solencid (When driving in “Dy” or "D,")
vaive B When shift solenoid valve B does
not operate. 1V or iess
(When driving in “Ds” or “D,”.)

ON BOARD DIAGNOSTIC LOGIC

This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM
as follows:

Torque converter slip ratio = Ax C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is higher than the position (1st) supposed by TCM, the slip ratio will be more
than normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when either shift solenoid valve A is stuck open or shift solencid valve
B is stuck open.

AT-94



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

Gear position suppossed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 2 3 4 al
In case of gear position with shift solencid valve A stuck open @ 2 3 3 '
In case of gear position with shift sclenoid valve B stuck open @ 3 3 4
O): P0731 is detected. (A
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause) 10
AT 1ST GR FNCTN ,
# Shift solenoid valve A LG
. PO73 A/T cannot be shified to the 1st gear | ® Shift solenoid valve B
= position even if electrical circuit is goed. | ® Each clutch
Y. ® Hydraulic control circuit |
@ * MIL Gode No. 1103 Yy =
FE
€L

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seecrsvsiem | TION PROCEDURE
| ENGINE | CAUTION:
| AT A | ¢ Always drive vehicle at a safe speed.
¢ If conducting this “DTC CONFIRMATION PROCEDURE”
| | again, always turn ignition switch “OFF” and wait at 4
| | least 5 seconds before continuing.
| | * Be careful not to rev engine into the red zone on the _
tachometer. ity
{ |SAT9?4H NOTE:
Always drive vehicle on a level road to improve the accu- BR
racy of test. ' :
Uh__seecromamope  []] After the repair, perform the following procedure to confirm the
[ sELF-DIAG ESULTS | malfunction is eliminated. ST
1) Start engine and select “DATA MONITOR™ mode for
| DATA VONTTOR l o ) “ATY wi?h CONSULT.
[ bTC WORK SuPPORT | 2) Make sure that output voltage of A/T fluid temperature RS
[ Ecu PaRT NUMBER | sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V
| | If out of range, drive the vehicle to decrease the volt- BT
| | age (warm up the fluid) or stop engine to increase the
SATE15I voltage (cool down the fluid).
7 3} Select “1ST GR FNCTN P0731” of “DTC WORK &l&
- SUPPORT” mode for “A/T” with CONSULT and
ol touch “START”.
' 4) Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH) EL
1.5 under the following condition and release the accel-
erator pedal completely. _
1.0- THROTTLE POSI: Less than 1/8 IDX
- Selector lever: D position (OD “ON’)
' e Check that “GEAR” shows “2” after releasing
%40 50 & 20 o0 &6 sb 100 %0 i40 1'53( i pedal.
(-40) (-4} (32}(58)(104)(140)(175)(212)(243)(284){;:_?)0 1l
757
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

5)

6)
7)

Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 20 to 25
km/h (12 to 16 MPH) until “TESTING” changes to
“STOP VEHICLE” or “COMPLETE”. (it will take
approximately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE", AT-99.

If “STOP VEHICLE"” appears on CONSULT screen,
go to the following step.

Check that “GEAR” shows “1”” when depressing
accelerator pedal to WOT.

If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for
“ENGINE”. In case a 1st trip DTC other than P0731
is shown, refer to applicable “TROUBLE DIAGNO-
SIS FOR DTC”.

Stop vehicle.

Follow the instruction displayed. (Check for normal
shifting referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedic1 -2 53— 4

No malfunction exists 1-2—-3-14

Maifunction for P(0731 exists.

25253513
4-3-53-4

8) Make sure that “OK” is displayed. (if “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-99.
Refer to shift schedule, AT-301.

OR
C;:T 1) Start engine and warm up ATF.

2) Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-301.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”} quickly from a speed of 20 to 25
km/h (12 to 16 MPH). (It will take approximately 3
seconds.)

4) Select "MODE 7 with GST.

OR
@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”’)
Refer to shift schedule, AT-301.

3) Depress accelerator pedal to WOT {more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 20 to 25
km/h (12 to 16 MPH). (It will take approximately 3
seconds.)
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

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

DESCRIPTION™].

EL

1D
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)
WIRING DIAGRAM —— AT — 1ST

AT-1STSIG-01
. : Detectable ling for DTC
TGM e NON-detectabie line for DTC
{TRANSMISSION
GooL 2"
SHIFT SHIFT
SOLA SCLB
L] L
Lw LY
L/w Ly
3 l——l—l
(Pl
i i
G Y
SHIFT
SQLENGID
VALVE B

SHIFT

SOLENQID

VALVE A
o

ARINED
\gl7ls]s5/ BR

112134 | [ Q]1011p12]13])14)15 @ 23| 241 25126 |27 [ 26[291 30]31132[33134]35 m
516[78] |16]17)18]19{20) 21|22 36]37) 36{39140]41142)43]44 | 45] 26)47|28]| 7 HS.

AATO48A
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A
.Sh'rﬂ solencid valve B
Shift solenoid valve A
Qwverrun clutch solenoid valve
Torque converter clutch solenoid valve

Line pressure
salenoid valve

O-,—@
= == [{Trs
[IE =l

BNl
S lso e

=
Lo =2

SAT367H

% l DISCONNECT

Solenoid valve harness connec:ior

Shift solenoid vaive B
RAShift solenoid valve A

o|ro
~fea
oo

SAT638IA

CHECK SHIFT SOLENOID VALVE.

NG

.| Repair or replace shift sole-

1. Remove control valve assembly. Refer
to AT-204.
2. Check shift solenoid valve operation.
® Shift solenoid valve A
® Shift solenoid valve B
Refer to “Component Inspection” below.

OK

| noid valve assembly.

CHECK CONTROL VALVE.

NG

Repair control valve assem-

1. Disassembile control valve assembly.
Refer to “Control Valve Assembly”,
AT-235.
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.

iOK

Y

bly.

Perform Diagnostic Trouble Code (DTC)

NG

Check control valve again.

confirmation procedure,_AT—95.

lor(

INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve A and B

e For removal, refer to AT-204.
Resistance check

¥

Repair or replace control
valve assembly.

Check resistance between two terminals.

®
Solenoid valve Terminal No. F:i?;triic)e
Shift solenoid @
valve A
Shift solenoid Ground 20 - 400
ift solenoi
valve B @

AT-99

ur

]

(2

El

o

761



TROUBLE DIAGNOSIS FOR DTC P0731
A/T 1st Gear Function (Cont’d)
Operation check

Shift solencid valve A » Check solenoid valve by listening for its operating sound

Overrun clutch solencid valve while applying battery voltage to the terminal and ground.
Torque converter cluich solencid valve
H

Line pressure
solenocid valve

SAT958HA
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TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function

DESCRIPTION -

e This is an OBD-IlI self-diagnostic item and not available in TCM self-diagnosis. .

e This malfunction will not be detected while the O/D OFF indicator lamp is indicating another self-di-
agnosis malfunction. A

e This malfunction is detected when the A/T does not shift into second gear position as instructed by
the TCM. This is not caused by electrical malfunction (circuits open or shorted) but by mechanical

malfunction such as control valve sticking, improper solenoid valve operation, etc. L
Gear position 1 2 3 4

Shift scienoid valve A ON (Closed) OFF (Open) OFF (Open) ON (Closed) e

Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal | \wire color ltem Condition Judgement =
No. standard
When shift solenocid valve B oper-
ates. Battery voitage Gl
. Ly |snift solenoid (When driving in “D,” or *D,")
valve B When shift selenoid valve B does BT
not operate. 1V or less =
(When driving in “D;"” or “D,".)

ON BOARD DIAGNOSTIC LOGIC
This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM

as follows: [,

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor A
RiA

B: Engine speed sighal from ECM

C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is higher than the position (2nd)} supposed by TCM, the slip ratio will be more
than normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction. B
This malfunction will be caused when shift solencid valve B is stuck open.

Gear position supposed by TCM 1 2 3 4 a7
[ ition wi .
_n case of gear position with no malfunc 1 o 3 4
tions
85
In case of gear position with shift solencid 4 @ 3 2 RS
vaive B stuck open
(O P0O732 is detected. BT
Diagnostic trouble code Malfunction is detected when .. Check item (Possible cause) H&
* AT 2ND GR FNCTN
: ® Shift solenoid valve B EL
@@ | porez Agiﬁi:n:\f;eifsgfztfﬁ.-é;tZﬁciﬂdisgeiéd ® Each clutch
. P 9000 1o Hydraulic control circuit
v
% : MIL Gode No. 1104 X

AT-101 763
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TROUBLE DIAGNOSIS FOR DTC P0732
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A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

¢ If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

e Be careful not to rev engine into the red zone on the
tachometer.

NOTE:

Always drive vehicle on a level road to improve the accu-
racy of test.

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

K
2)

3)

4)

5)

6)
7)

Start engine and select “DATA MONITOR” mode for
“A/T” with CONSULT.

Make sure that output voltage of A/T fluid temperature
sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

If out of range, drive the vehicle to decrease the volt-
age (warm up the fluid) or stop engine to increase the
voltage (cool down the fluid).

Select “2ND GR FNCTN P0732” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and
touch “START"”.

Accelerate vehicle to 60 to 65 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

Check that “GEAR" shows “3" or “4” after releas-
ing pedal.

Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 60 to 65
km/h (37 to 40 MPH) until “TESTING” changes to
“STOP VEHICLE” or "COMPLETE". (It will take
approximately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-105.

If “STOP VEHICLE” appears on CONSULT screen,
go to following step.

Check that “GEAR” shows “2” when depressing
accelerator pedal to WOT.

If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for
“ENGINE”. In case a 1st trip DTC other than P0732
is shown, refer to applicable “TROUBLE DIAGNO-
SIS FOR DTC”.

Stop vehicle.

Follow the instruction displayed. (Check for normal
shifting referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedto1 52 -3 >4

No malfunction exists 1=22-=3-54
Malfunction for PO732 exists. 432314



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’'d)
8) Make sure that “OK” is displayed. (i “NG” is
displayed, refer to “DIAGNCSTIC PROCEDURE”.)

Refer to "DIAGNOSTIC PROCEDURE”, AT-105. al
Refer to shift schedule, AT-301. =
OR
& 1) Start engine and warm up ATF. M

2) Accelerate vehicle to 60 to 65 km/h (37 to 40 MPH)
under the following condition and release the accel-
erator pedal completely. =4
THROTTLE POSI: Less than 1/8 -
Selector lever: D position (OD “ON™)

Refer to shift schedule, AT-301. Le

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI") guickly from a speed of 60 to 65
km/h (37 to 40 MPH). (It will take approximately 3 gg
seconds.)

4) Select “MODE 7” with GST.

OR FE

@ 1) Start engine and warm up ATF.

2) Accelerate vehicle to 60 to 65 km/h (37 to 40 MPH)
under the following condition and release the accel- L
erator pedai compietely.

THROTTLE POSI: Less than 1/8
Selector lever; D position (OD “ON”) T
Refer to shift schedule, AT-301.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”} quickly from a speed of 60 to 65
km/h (37 to 40 MPH). (It will take approximately 3
seconds.)

4) Perform self-diagnosis for ECM. A
Refer to EC section ['Malfunction tndicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION”]. [RA

ST
RS

BT

EL

%

AT-103 765



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)
WIRING DIAGRAM — AT — 2ND

AT-2NDSIG-01

. : Detectable line for DTC
- : Non-detectable line for DTC

TCM
(TRANSMISSION
CONTROL
SHIFT  |MODULE)
SOLB
K]
LY
LAY
F13
i
¥
SHIFT
SOLENOCID
VALVE B

4N
N

—l
T[2[3]a] [e[o[riz]is 115 23] 24 2526 ]z [28]2e] a0 21] a2 3] 34]35 @
18] 15]20]21[22 36|37 3efae 40|41 «2[4sfac s 8la7 28] | =~ | 4NN

<
)
~
)
s
=
pery
=

AATO49A
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TROUBLE DIAGNOSIS FOR DTC P0732
A/T 2nd Gear Function (Cont’d)

A DIAGNOSTIC PROCEDURE
Shift solenocid valve A
INSPECTION START
Overrun clutch solenoid valve SPEC S &l
Torque converter clutch solenoid valve
)o
- - (A,
CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift sole- o
1. Remove control valve assembly. Refer " | noid valve assembly.
] to AT-204. ‘
'S"o',‘:n%'}gs\f;’,;% 2. Check shift solenoid valve operation. El
#® Shift solenoid valve B
Refer to “Component Inspection” below. e

lox
E EE

CHECK CONTROL VALVE. NG; Repair control valve assem-
1. Disassemble control valve assembly. bly.
Refer to “Control Valve Assembly”, EE

1[2[{3][4Y AT-235.
2. Check to ensure that:
.’ E;ﬁ ® Valve, sleeve and piug slide along cL
T.5. valve bore under their own weight. ¥

® Valve, sleeve and plug are free from
burrs, dents and scratches. BT
& Contro! valve springs are free from )

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

lOK

SATI59HA|

Perform Diagnostic Trouble Code (DTC) NG | Check control valve again. =)
confirmation procedure, AT-102. " Repair or replace control
lOK valve assembly.
RA

INSPECTION END

SAT367H

COMPONENT INSPECTION

E DISCCHNECT . .
E:] Shift solenoid valve B &7

T.8.
Solenoid valve harness connector o F_OI’ removal, refer to AT-204.
Resistance check

/—Shiﬂ solencid valve B e Check resistance between two terminals. =l
Solenoid valve Terminal No. Resistance
(Approx.) 3T
Shift solencid
valve B @ Ground 20 - 400
[Fls
B
B3
ha 71]2[3]4
\sle]7]8/

SATE39IA

AT-105 767



TROUBLE DIAGNOSIS FOR DTC P0732
A/T 2nd Gear Function (Cont’d)
Shift solencid vaive B Operation check
Shift solenoid valve A e Check sofenocid valve by listening for its operating sound

Overrun clutch solenoid valve i i voltage to the terminal and ground.
TJorque converter clulch solenoid valve while app iymg battery g 9

Line pressure
solenoid valve

SATIS9HA
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TROUBLE DIAGNOSIS FOR DTC P0733

DESCRIPTION

A/T 3rd Gear Function

@l

e This is an OBD-II self-diagnostic item and not available in TCM self-diagnosis.
e This malfunction will not be detected while the O/D OFF indicator lamp is indicating another self-di-

agnosis malfunction.

A

e This malfunction is detected when the A/T does not shift into third gear position as instructed by the
TCM. This is not caused by electrical malfunction (circuits open or shorted) but by mechanical mal-
function such as control valve sticking, improper solenoid valve operation, malfunctioning servo pis- &

ton or brake band, etc.

Gear position 1 2 3 4 LG
Shift solenoid valve A ON {Closed) OFF (Open) OFF (Open) ON (Closed) *
Shift solenoid valve B ON (Closed) ON (Closed) OFF {Open) OFF {Open)
TCM TERMINALS AND REFERENCE VALUE _
5I:
Remarks: Specification data are reference values. FE
ferminal Wire color ftem Condition Judgement
No. standard G
When shift solenoid valve A oper-
ates. Battery voltage o
. L | Sttt solenoid (When driving in “D,” or “Dy".) AT
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,"” or “D3".}

ON BOARD DIAGNOSTIC LOGIC B,
This diagnosis monitors actual gear position by checking the torque convenrter siip ratio calculated by TCM
as follows: ‘
Torque converter slip ratio = A x C/B Rl
A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM -
C: Gear ratio determined as gear position which TCM supposes S
If the actual gear position is higher than the position {(3rd) supposed by TCM, the slip ratio will be more
than normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when shift solenoid valve A is stuck closed. ST
Gear position supposed by TCM 1 2 3 4

In case of gear position with no makunc- FS

‘ 1 2 3 4

tions

In case of gear position with shift solenoid .
valve A stuck closed ! ! @ 4 el
(: PO733 is detected.

L1
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
(r\ EN.
E/ : AT 3RD GR FNGTN e
— R il solenold valve
@@) . PO733 Afl"c.:annot bel sh;ftedlto th.e STd.gear ® Each clutch g
= position even if electrical circuit is good. ) N
& Hydraulic control circuit
@c@ © MIL Code No. 1105
769

AT-107
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TROUBLE DIAGNQOSIS FOR DTC P0733
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A/T 3rd Gear Function (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC)} CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

¢ If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

¢ Be careful not to rev engine into the red zone on the
tachometer.

NOTE:

Always drive vehicle on a level road to improve the accu-
racy of test.

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

2)

3)

4)

6)
7)

Start engine and select “DATA MONITOR” mode for
AT with CONSULT.

Make sure that output voltage of A/T fluid temperature
sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

If out of range, drive the vehicle to decrease the volt-
age (warm up the fluid) or stop engine to increase the
voltage {coo! down the fluid).

Select “3RD GR FNCTN PG733” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and
touch “START".

Accelerate vehicle to 65 to 80 km/h (40 to 50 MPH)
under the following condition and release the accel-
erator padal completely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”’)

Check that “GEAR” shows “4” after releasing
pedal.

Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 65 to 80 km/h
(40 to 50 MPH) until “TESTING” changes to “STOP
VEHICLE” or "COMPLETE”. (It will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-111.

It “STOP VEHICLE” appears on CONSULT screen,
go to foliowing step.

Check that “GEAR” shows “3” when depressing
accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE
POSY”.

It “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for
“ENGINE”. In case a 1st trip DTC other than P0733
is shown, refer to applicable “TROUBLE DIAGNO-
SiS FOR DTC™.

Stop vehicle.

Follow the instruction displayed. (Check for ncrmal
shifting referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedto 1 -2 -3 >4

No malfunction exists. 12234
Maltunction for PG7335 exisls. 1—=1—=4-4
AT-108



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

8) Make sure that “OK” is displayed. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)

Refer to “DIAGNQOSTIC PROCEDURE”, AT-111. &
Refer to shift schedule, AT-301. H
OR
Gﬁg 1) Start engine and warm up ATF. A

2) Accelerate vehicle to 65 to 80 km/h (40 to 50 MPH)
under the following condition and release the accel-
erator pedal completely. =
THROTTLE POSI: Less than 1/8 o
Selector lever: D position (OD “ON”)

Reter to shift schedule, AT-301. I

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 65 to 80 km/h

oy

(40 to 50 MPH}. (It will take approximately 3 sec- g
onds.)
4) Select “MODE 7” with GST.

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

2) Accelerate vehicle to 65 to 80 km/h (40 to 50 MPH)
under the following condition and release the accel-
erator pedai completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”) T
Refer to shift schedule, AT-301.

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 65 to 80 km/h
(40 to 50 MPH). (it will take approximately 3 sec-

o

onds.) -

4) Perform self-diagnosis for ECM. [FA
Refer to EC section [*Malfunction Indicator Lamp

(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM

DESCRIPTION?]. R

8r

=)

FA&

ElL

.=
=)
=

A
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)
WIRING DIAGRAM — AT — 3RD

AT-3RDSIG-01

= : Detectable line for DTC
—  Non-detectable fine for DTC

TCM
{TRANSMISSION
CONTROL
gurT  |MODULE )
SOL A
el
LW
LAW
F13
i
G
SHIFT
SOLENOID
VALVE A

4R
B )
{arl | %
(
e
Tl

—
1(273(4] [9]10]11]12]13]14]15 @ 23] 24] 26126 127 26( 29| 30] 31|32[ 3334|356 ﬁﬁ!
5i6(7]8] 16}t7]18]19|20)21 22 36]37] 36[35]40]41]42143]44{45]46)47 48[ | H.S.

AATO50A
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TROUBLE DIAGNOSIS FOR DTC P0733
A/T 3rd Gear Function (Cont’d)
DIAGNOSTIC PROCEDURE

Shift sclenoid valve B
Shift solenoid vaive A INSPECTION START
=

Overrun clutch solenoid valve
Torque converter clutch solenoid valve
l
CHECK SHIFT SOLENOID VALVE. NG [Ropair or replace shift sole- | 114
1. Remove control valve assembly. Refer > noid valve assembly.
1o AT-204. —
Line pressure 2. Check shift solenoid valve operation. 5
solenoid valve #® Shift solenoid valve A
Refer to “Component Inspection” below. e
l OK -
= ES
CHECK CONTROL VALVE. NG_ Repair control valve assem-
1. Disassemble centrol valve assembly. biy.
Refer to “Control Valve Assembly”, BE
2 AT-235. B
% 718/ 2. Check to ensure that:
N DEICOMECT ® Valve, sleeve and plug slide along e
15. Ej] valve bore under their own weight. =
® Valve, sleeve and plug are free from
SAT96CHA burrs, dents and scratches. M
® Control valve springs are free from Ll
damage, deformation and fatigue.
® Hydraulic line is free from ohstacles.
i 0K
Perform Diagnostic Trouble Code (DTC) NG | Check control valve again. A
confirmation procedure, AT-108. "| Repair or replace control -
OK valve assembly.
'l' R
INSPECTION END

SAT367H

COMPONENT INSPECTION

E DISCONNECT . .
K iéj] Shift solenoid valve A o7
e For removal, refer to AT-204.

Resistance check

e (Check resistance belween two terminals.

Solencid valve harness connector

S
(/5]

Shift sclenoid valve A

Solenoid valve Terminal Ne. Resistance
(Approx.) Ell
Shift sclenoid
valve A @ Ground 20 - 400
&
EL
1o

SATG401A

AT-111 773



TROUBLE DIAGNOSIS FOR DTC P0733
A/T 3rd Gear Function (Cont’d)

Operation check
Shift solenoid valve B

Shift solencid valve A e Check solenoid valve by listening for its operating sound

Overrun clutch solenoid valve while applying battery voltage to the terminal and ground.
-Torque converter ciutch solenoid valve

Line pressure
solenoid valve

SATIBOHA
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TROUBLE DIAGNOSIS FOR DTC P0734

DESCRIPTION

A/T 4th Gear Function

e This is an OBD-Il self-diagnostic item and not available in TCM self-diagnosis.
e This malfunction will not be detected while the O/D OFF indicator lamp is indicating another self-di-

agnosis malfunct

ion.

e This malfunction is detected when the A/T does not shift into fourth gear position or the torque con-
verter clutch does not lock up as instructed by the TCM. This is not caused by electrical malfunction

{circuits open or shorted) but by mechanical malfunction such as control valve sticking, improper gy

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

Gear position 1 2 3 4 e
Shift solenoid valve A ON {Closed) OFF (Open) OFF (Open) ON (Closed) u
Shift solenoid valve B ON (Closed) ON (Closed) OFF {Open}) OFF (Open)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values. FE
Monitor item Condition Specification
_ 13 i H [=? |
Torque converter clutch solenoid Lock UE)L OFF App roxm:]?,ately 4% G
valve duty Lock-up “ON"” Approximately 94%
Smalt throttle opening 47T
{Low line pressure) Approximately 24%
Line pressure solenoid valve duty {
Large throtile opening Approximately 95%
(High line pressure)
TCM TERMINALS AND REFERENCE VALUE =4
Remarks: Specification data are reference values.
Tem)ihal Wire color ftem Condition Jg%%%rgs;t =
When releasing accelerator pedal 15-25¢
; fter warming up engine. : :
1 RAW Line pressure @g a BB
solenoid valve @ When depressing accelerator pedal | cv/ or jess ER
fully after warming up engine. :
Line pressure When releasing accelerator pedal 5. 14y
) - so!en%id valve \_\‘ﬁ after warming up engine. &
(with dropping N When depressing accelerator pedal | g sy o jess
resistor) fully after warming up engine. :
Torgue converter When A/T performs fock-up. 8- 15V RS
5 R clutch solenoid
valve When A/T does not perform fock-up. | 1V or less
When shift solencid valve A oper- BT
ates. o Battery voltage
5 LAV Shift solenoid (When driving in “D,” or “D,".}
valve A When shiit solenoid valve A does not A,
operate. 1V or iess
{(When driving in “D," or “D;".)
When shift solenoid valve B oper- =
ates. Battery voltage EL
Shift solenoid (When driving in “D,” or “D,".)
7 Ly
valve B When shift selenoid valve B does
not operate. 1V or less i
(When driving in “D5” or “D,”.)
When overrun clutch solenoid valve
Battery voltage
8 LB Overrun clutch opsrates.
solenoid valve When overrun clutch solenoid vaive | 1y - jess
does not operate.
775
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont’d)

ON BOARD DIAGNOSTIC LOGIC

This diagnosis monitors actual gear position by checking the torque converter slip ratio calcuiated by TCM
as follows:

Torque converter siip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is much lower than the position (4th) supposed by TCM, the slip ratio will be
much less than normal. In case the ratio does not reach the specified value, TCM judges this diagnosis
malfunction.

This malfunction will be caused when shift solenoid valve B is stuck closed.

Gear position supposed by TCM 1 2 3 4
I.n case of gear position with no malfunc- . 5 3 4
tions
In case of gear position with shift solenoid
valve B stuck closed ! 2 2 @
(: PO734 is detected.

Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)

@ Shifl solenoid valve A
' - AT 4TH GR FNCTN @® Shift solenoid valve B
® Overrun clutch solenoid valve

/;_Jw ) A/T cannct be shifted 1o the 4th gear ® Line pressure solencid valve
@J’, © PO734 position even if electrical circuit is good. | ® Each clutch
® Hydraulic contrel circuit
® Torque converter clutch solenoid

valve

=
c@'&s : MIL Code No. 1106

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

[fn  selecTsvsiem

|
I ENGINE | CAUTION:
| AT H | e Always drive vehicle at a safe speed.

e If conducting this “DTC CONFIRMATION PROCEDURE”

l | again, always turn ignition switch “OFF” and wait at
| | least 5 seconds before continuing.
| ] e Be carefui not to rev engine into the red zone on the
L | tachometer.

SATG74H NOTE:

Always drive vehicle on a level road to improve the accu-
racy of test.
[l sececTomGmobe ) After the repair, perform the following procedure to confirm the

| SELF-DIAG ESULTS | malfunction is eliminated.

1) Start engine and select “DATA MONITOR” mode for
L DATA MONITOR | “A/T” with CONSULT.
[ DTC WORK SUPPORT | 2) Make sure that output voltage of A/T fluid temperature

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

| If out of range, drive the vehicle to decrease the volt-

[ age (warm up the fluid) or stop engine to increase the
SATESI voltage (cool down the fluid).

776 AT-114

[ ECU PART NUMBER




TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)

3) Select “4TH GR FNCTN P0734” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and
touch “START”. al

4) Accelerate vehicle to 39 to 50 km/h (24 to 31 MPH)
under the following condition and release the accel-
erator pedal completely. 12
THROTTLE POSI: Less than 5.5/8 o
Selector lever: D position (OD “ON”)

e Check that “GEAR” shows “3” after releasing gy

-
Lab 50 b 26 a8 ed &b 160 155 130 Te0 pedal.

—40) (-4} (32 1043144 7 1 4 '

(40) (=) (B2UERHIOH140X176)12NZABNREANIZN) 5) Depress accelerator pedal with 1/8 - 2/8 of

“THROTTLE POSI” from a speed of 39 to 50 km/h
(24 to 31 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETE"”. (It will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to "DIAGNOSTIC PROCEDURE", AT-118.

If “STOP VEHICLE"” appears on CONSULT screen, [EE
go to following step.

e Check that “GEAR” shows “4” when depressing
accelerator pedal with 1/8 - 2/8 of “THROTTLE &L
POSI”.

e |f “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS” for i
“ENGINE”. In case a 1st trip PTC other than P0734
is shown, refer to applicable “TROUBLE DIAGNO-
SIS FOR DTC”.

6) Stop vehicle.

7) Follow the instruction displayed. {(Check for normai
shifting referring to the table below.)

i
)

¢

(ar]
)

FA

. . Gear on actual transmission shift pattern when
Vehicle condition .
screen is changedto1 +2 -3 - 4 R
No maifunction exists 1—-2—-3-4
Malfunction for PO734 exists. 152-52->1 BR

8) Make sure that "OK” is displayed. (ff “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-118.
Refar to shift schedule, AT-301.
OR "
&) 1) Start engine and warm up ATF. :
2) Accelerate vehicle to 39 to 50 km/h (24 to 31 MPH)
under the following condition and release the accel- o
erator pedal completely. 2t
THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”) s
Refer to shift schedule, AT-301. "
3) Depress accelerator pedal with 1/8 - 2/8 of
“THROTTLE POS!” from a speed of 39 to 50 km/h EL
{24 to 31 MPH). (It will take approximately 3 sec-
onds.)
4) Select “MODE 7” with GST. 0¥
OR
wey 1) Start engine and warm up ATF.
T 2) Accelerate vehicle to 39 to 50 km/h (24 to 31 MPH)
under the following condition and release the accel-
erator pedal completely.

AT-115 777
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TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-301.

3) Depress accelerator pedal with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 39 to 50 km/h
(24 to 31 MPH). (it will take approximately 3 sec-
onds.)

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

778 AT-116



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)
WIRING DIAGRAM — AT — 4TH

AT-4THSIG-01 @

s : Datectable line for DTC
v | Non-detectable line for DTC

(M,
TCM
{TRANSMISSION
LU PL PL CONTROL
DUTY OVR/C SHIFT SHIFT DUTY DUTY MODULE ) B
SOL S0L SOL A SOLB SOL SOL(DR)
=] T&] L& ]] I [ L]
R LB L LY RAW P Le
E27
)
EG
FE
DROFPING
RESISTOR
E45
CL
EeD ‘
[T
ey &2
R B
’-l—l Fi3
"""""""" an]
L Gy A
; Y BR
TORQUE OVERRUN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENOID SOLENOID PRESSURE
CLUTCH SOLENOID VALVE A VALVE B SOLENGID
SOLENOID VALVE VALVE .
VALVE 8T
O me—— ® = -
2
Refer to last page (Foldout page).
™3 . EsD
el & [slel7]s I 'GD) b
M57 3 (€45) ABRBAE
o hof1]12]13[14]ts]16ki7 haafeo] g (& o F ™ 3
ar
L
1A H BRI EE B 23] 24] 25]os 27 2alzs]z0]a 1] 2] 33 4] 36 s 105
516178} s 17]a8[ig]20021[ 22 IR EE 0 (R 0 N IR ER T 2 v WP 14, S

AATO51A
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TROUBLE DIAGNOSIS FOR DTC P0734

O»0Q

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

780

Accelerator
pedal
4
‘\\ During “Cruise test — Part 17 (AT-63), Yes | Go to (B) and check for
does A/T shift from D, to D, at the "1 proper tock-up.
specified speed?
No
Halfway SATO88H v
Perform pressure test. NG | Goto @
JaY Shifi solenoid valve B Refer to AT-55. >
Shift solencid valve A
Overrun clutch solencid valve OK
Torque converter clutch solenoid valve
A 4
Torperalure CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remove contral valve assembly. "| assembly.
Refer to AT-204.
Line pressure 2. Refer to “Component inspection”,
solenoid valve AT-121.
OK
E !
CHECK CONTROL VALVE. NG Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-235.
2. Check to ensure that:
® Valve, sleeve and plug slide along valve
bore under their own weight.
® Valve, sieeve and plug are free from
burrs, dents and scratches.
® Control valve springs are free from
damage, deformation and fatigue.
t. Hydraulic line is free from obstacles.
OK
4
Does A/T shift from D, to D, at the speci- NGL Check control valve again.
fied speed? v Repair or replace control
oK valve assembly.
4
Perform Diagnostic Trouble Code (DTC}) NG_ Go to and check for
SATB67H| | confirmation procedure, AT-114, "| proper lock-up.

OK

Y

INSPECTION END

AT-118




TROUBLE DIAGNOSIS FOR DTC P0734

E ‘ DISCONNECT
1.5.

Solencid valve harness connectar

Line pressure
solencid valve

SATE41IA

A/T 4th Gear Function (Cont’d)

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-204.

2. Refer to “Component Inspection”,
AT-121.

NG

OK

B
¥

Replace solenoid valve
assembly.

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Reier to AT-235.

2. Check line pressure circuit valves for
sticking.

® Pressure regulator valve

® Pilot valve

® Pressure modifier valve

NG

4

SAT367H

OK

h 4

Repair control valve.

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

NG

¥

oK

v

Check control valve again.
Repair or replace control
valve assembly.

Perform Diagnostic Trouble Code (BTC)
confirmation procedure, AT-114.

NG

Y

Go to and check for
proper lock-up.

OK

A d

INSPECTION END

AT-119
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TROUBLE DIAGNOSIS FOR DTC P0734

O»aD

Accelerator
pedal

o

Ve

Halfway SATY89H

DISCONNECT
o ¥

T1.5.
Salenoid valve harness connector

Torque converter clutch solenoid vaive

SATE421A

A/T 4th Gear Function (Cont’d)

SAT367H

During “Cruise test — Part 1” (AT-63), Yesh Perform “Cruise test — Part
does A/T perform lock-up at the specified R again ard return to the
speed? start point of this flow
hart.
No cha
A 4
CHECK TORQUE CONVERTER NG | Reptace solenoid vaive
CLUTCH SOLENOID VALVE. "| assembly.
1. Remove conirol valve assembly,
Refer to AT-204.
2. Refer to “Component Inspection”,
AT-121,
OK
(B
L 4
CHECK CONTROL VALVE. NG ' Repair control valve
1. Disassemble control valve assembly. 4
Refer to AT-235.
2. Check control valves for sticking.
® Torgue converter clutch control valve
® Torque converter clutch relief valve
OK
¥
Does A/T perform lock-up at the specified No .| Gheck control valve again.
speed? "| Repair or replace control
Yes valve assembly.
A
NG ! perform “Cruise test —

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-114.

Y

OK
¥

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

INSPECTION END

AT-120




TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)

COMPONENT INSPECTION
Ehift solenoid valve B

Shift solenoid valve A Solenoid vaives
Owvarrun clutch solenoid valve
Torque converter clutch solenoid vatve b |?_0I' removal, refer to AT-204.
Resistance check

2 AT fluid : . |
2 D emperature e Check resistance between two terminals. Ma,
SEeNsor .
e A TS Solenoid valve Terminal No. Tiz'stri:")e
‘ Line pressure Shift solenoid . e
sotencid valv
& valve A ®
Shift solencid LG
@ ‘t valve B © 20 - 400
- Overrun clutch -
solenoid valve @ Ground EG
@ 5 Line pressure @ 05 .50,
3 Ts. solenoid valve EB
(1T2 3[4 ‘
~—mmm—. 5[6[7]8/ mscomneer Torque converter
clutch solenoid @ 10 - 16(}
T3 valve GL
SAT7341A)
. T
Shift solencid valve B Operation check
Shift salenoid valve A e Check solenoid valve by listening for its operating sound
Overrun clutch solenoid valve while applying battery voltage to the terminal and ground.

Torgque converter clutch solencid valve

FA
Line pressure [RA
solenoid valve

I

8T

~J| Ly
@a
55
7]

SAT962HA U:[ J:L
EL
3K

AT-121 783



TROUBLE DIAGNOSIS FOR DTC P0740

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

Line oressure
solenoid valve

Torque converter clutch solenoid valve

DESCRIPTION

perature is too iow.

SATI22GA

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Torque Converter Clutch Solenoid Valve

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

When the accelerator pedal is depressed (less than 2/8) in
lock-up condition, the engine speed should not change abruptly,
If there is a big jump in engine speed, there is no lock-up.

Monitor item Condition Specification
Lock-up “OFF” Approximately 4%
Torque converter cluteh solenoid valve duty 4 1
Lock-up “ON” Approximately 94%

TCM TERMINALS AND RE

FERENCE VALUE

Remarks: Spedcification data are reference values.

Terminal - Judgement
ermina Wire color ltem Condition 9
No. standard
Torque converter When A/T performs lock-up. 8 - 15V
5 R clutch solenoid
valve
When A/T does not perform lock-up. | 1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

B .
\EL . TCC SOLENOID/CIRC
- PO740

-
n
GST

> MIL Code No. 1204

NO
JOOLS

TCM detects an improper voitage drop
when it tries to operate the sclenoid
valve.

® Harness or connactors
(The solenoid circuit is open or
shorted.)

@ T/C clutch solenoid valve

784
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TROUBLE DIAGNOSIS FOR DTC P0740

I SELECT SYSTEM

[ ENGINE 0 |
| AT !
| |
| |
| I
| |
SATO74H
I@] SELECT DIAG MODE I-_]
IEELF-DIAG@SULTS
| DATA MONITOR
] DTC WORK SUPPORT

| ECU PART NUMBER

l

|
|
|
|
I
!

SATO06!

Torque Converter Clutch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE
CAUTION:
If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF”’ and wait at least
5 seconds before continuing.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
@ 1} Turn ignition switch “ON”.
=/ 2) Select “DATA MONITOR” mode for “ENGINE” with
CONSULT and wait at feast 1 second.
OR
@@ 1) Turn ignition switch “ON".
2) Select “MODE 7” with GST.
OR
@'@ 1) Turn ignition switch “ON”.
2) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp

(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM

DESCRIPTION"].

AT-123
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TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve

(Cont’d)

WIRING DIAGRAM — AT — TCV

LU
DUTY
SOL

TCM
{TAANSMISSION
CONTROL
MODULE )

|_I_5'=!j

D

)

]

|

1@

TORQUE
CONVERTER
CLUTCH
SOLENQID
VALVE

AT-TCV-01

m  Detectable line for DTC
e | Non-detectable line for DTC

7
S

4n

BR

T12(3]4 ] 19 110p11}12]13]14}15 23)24] 25126427128)29) 30]3132]33}34[35
516(7]8] 116]17]18]15]20]21{22 36]37]38]39340(41142) 43144 45| 4614748

)
@/

786 AT-124
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TROUBLE DIAGNOSIS FOR DTC P0740

Sub- =3
harness
connector 65 _ ; 1S
GISCONKECT
- SATEB0GE

[E]

DISCONMECT
A€

Sub-harness connector

SHES
[

€ (&

[o]conNEGTOR]|

| ToM

5

AATT13A

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK GROUND CIRCUIT. NG ' 1. Remove il pan. Refer

1. Turn ignition switch to “OFF" position. to AT-204.

2. Discorinect terminal cord assembly con- 2. Check the following
nector irt engine compartment. ftems:

3. Check resistance between terminal @ ® Torque converter clutch
and ground. solenoid valve
Resistance: 10 - 200} Refer to “Component

oK Inspection”, AT-126.
® Hamess of terminal cord
assembly for short or
open
E v
CHECK POWER SOURCE CIRCUIT. NG‘ Repair open circuit or short

1. Turn ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

3. Check continuity between terminal @
and TCM hamess connector terminal

Continuity should exist.
If OK, check harness for short to
ground and short to power.

4. Reinstall any part removed.

ok

"] to ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-123.

NG

OK

Y

INSPECTION END

AT-125

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.

)

Il

Je=

]

(1

AT

i

ol
Flfré.\,

&)
=

5g)

(Y

EL

(54
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TROUBLE DIAGNOSIS FOR DTC P0740

& DISCONNECT

Solenoid valve harness connector

Torque converter cluich solenoid valve

SATB431A

E DISCONNELT
A€

Solenoid valve harness connector

,l—Torque converter clutch solenoid valve

SATEAZIA

Torque Converter Clutch Solenoid Valve
(Cont’d)

COMPONENT INSPECTION

Torque converter cluich solenoid valve

¢ For removal, refer to AT-204.

Resistance check
e Check resistance between two terminals.

i - Resist
Solenoid valve Terminal No. esistance
{Approx.)
Torgue converter
clutch solenoid (5) Ground 10 - 160
valve

Operation check
e Check sclenoid valve by listening for its operating sound
while applying battery voltage to the terminal and ground.

AT-126



TROUBLE DIAGNOSIS FOR DTC P0744

DESCRIPTION

A/T TCC S/V Function (Lock-up)

e This is an OBD-lI self-diagnostic item and not available in TCM self-diagnosis.

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

agnosis malfunction.
e This malfunction is detected when the A/T does not shift into fourth gear position or the torque con-

verter clutch does not lock up as instructed by the TCM. This is not caused by electrical malfunction

(circuits open or shorted) but by mechanical malfunction such as control valve sticking, improper gy
solenoid valve operation, malfunctioning oil pump or torque converter clutch, etc.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Conditicn Specification
Lock-up “OFF” Approximately 4%
Torque converter clutch solenocid vaive duty d 3
Lock-up "ON” Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

)
EA

ST

(R4

EL

i Jud nt
Terminal Wire color ltem Condition udgeme
No. standard
When refeasing accelerator pedal 1525y
1 R Lire pressure f after Wafming up engine. ' ’
solenoid valve @ When depressing accelerator pedal
. . 0.5V or less
tully after warming up engine.
Line pressure When releasing accelerator pedal 5 - 14V
5 /B solenoid valve after warming up engine.
{with dropping :fb When depressing accelerator pedal
; \ . 0.5V or less
resistor) fully after warming up engine.
Torque converter When A/T performs [ock-up. 8-15V
5 R ¢iutch solenoid
valve When A/T does not perform lock-up. |1V or less
When shift solencid valve A oper-
ates. Battery voltage
5 L | Shift solenoid (When driving in “D,” or “D,".)
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in "D,” or "D;".)
/@ = When shift solenoid valve B oper-
o A ates. Battery voltage
; Ly Shift solenoid 7 -, (When driving in “D,"” or “D,")
valve B a When shift solencid valve B does
not operate. 1V or less
(When driving in “D," or “3,".)
When overrun clutch solenoid valve
Battery voltage
8 B Overrun clutch operates.
solenoid valve When overrun clutch solenoid valve |,
does not operate.

AT-127
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TROUBLE DIAGNOSIS FOR DTC P0744
A/T TCC S/V Function (Lock-up) (Cont’d)

ON BOARD DIAGNOSTIC LOGIC
This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM
as follows:
Torque converter slip ratio = A x C/B
A: Output shaft revolution signal from revolution sensor
B: Engine speed signal from ECM
C: Gear ratio determined as gear position which TCM supposes
If the actual gear position is much lower than the position (4th) supposed by TCM, the slip ratio will be
much less than normal. In case the ratio does not reach the specified value, TCM judges this diagnosis

malfunction.
This malfunction will be caused when shift solenoid vaive B is stuck closed.

Gear position supposed by TCM 1 2 3 4
| " . )

.n case of gear position with no malfunc 1 o 3 4
tions

| ", - ; .

n case of gear position with shift solenoid 1 2 2 @

vaive B stuck closed
(): PO744 is detected.

Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)

1 AT TCC S/V FNCTN
@ . PO744

® Torque converter clulch solenoid
valve
® Each clutch

AT cannot perform lock-up even if
electrical circuit is good.

@) . MIL Code No. 1107 @ Hydraulic control circuit
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seecroverem | TION PROCEDURE
| ENGINE | CAUTION:
' . ¢ Always drive vehicle at a safe speed.
! AT |
e If conducting this “DTC CONFIRMATION PROCEDURE”
I ! again, always turn ignition switch “OFF” and wait at
| | least 5 seconds before continuing.
NOTE:
k ]l Always drive vehicle on a level road to improve the accu-
araran  TACY of test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
[l seectomamobe | - 1) Start engine and select “DATA MONITOR” mode for
[ seLF-DiaG EsULTS [ = “A/T” with CONSULT. -
[DaTA NoNITOR ] 2) Make sure that output voltage of A/T fluid temperature
sensor is within the range below.
| bTC WORK suPPORT | FLUID TEMP SEN: 0.4 - 1.5V
[ EGU PART NUMBER ] If out of range, drive the vehicle fo decrease the volt-
age (warm up the fluid) or stop engine to increase the
[ | voltage (cool down the fluid).
L | 3) Select “TCC S/V FNCTN P0744” of “DTC WORK
SATO15I SUPPORT” mode for “A/T” with CONSULT.

AT-128



TROUBLE DIAGNOSIS FOR DTC P0744

A/T TCC S/V Function (Lock-up) (Cont’d)

25Y 4) Accelerate vehicle to more than 70 km/h (43 MPH)
and maintain the following condition continuously

until “TESTING” has turned to “COMPLETE”. (It will

take approximately 30 seconds after “TESTING”

shows.)

THROTTLE POSI: 1/8 - 2/8 Rl

Selector lever: D position (OD “ON”)

TCC S/V DUTY: More than 94%

o ey VHCL/S SE-A/T: Constant speed of more than 70 5

-40 ~20 0 20 40 60 80 100 120 140 160 km/h (43 MPH) ’

2.0

Fd

1.5

1.0

0.5

(40} (—4) (32)(68)104)X140)(176)(212)X245)(284){320) B
SAT021J e Check that “GEAR” shows “4”.

e For shift schedule, refer to SDS, AT-301. LG

o If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS". In case
a 1st trip DTC other than P0744 is shown, refer to [C
applicable “TROUBLE DIAGNOSIS FOR DTC”.

5) Make sure that “OK” is displayed. (if “NG” is _
displayed, refer to “DIAGNOSTIC PROCEDURE”.) FE
Refer to “DIAGNOSTIC PROCEDURE”, AT-131.

Refer to shift schedule, AT-301.
OR GL
@@ 1) Start engine and warm up ATF.

2} Start vehicle with selector lever in “D” {(OD “ON"), MT
throttle opening halfway and D, lock-up position for .
approximately 30 seconds. Check that vehicle runs
through gear shift of b, - D, - D; —» D, - D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-301.

3) Select “MODE 7”7 with GST. B

OR
@'@ 1} Start engine and warm up ATF.

" 2) Stant vehicle with selector lever in *D” (OD “ON™), E
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D; - D, - D3 = D, = D, R
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-301.

3) Perform self-diagnosis for ECM.

Refer to EC section [*Malfunction Indicator Lamp
(MIL)", “ON BQARD DIAGNOSTIC SYSTEM
DESCRIPTION"]. B
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TROUBLE DIAGNOSIS FOR DTC P0744

A/T TCC S/V Function (Lock-up) (Cont’d)
WIRING DIAGRAM — AT — TCCSIG

AT-TCCSIG-01

s - Detectable line for DTC
—  NoON-detectable line for DTC

TCM
(TRANSMISSION
LU PL PL. CONTROL
DUTY OVA/C SHIFT SHIFT BUTY DUTY MODULE )
S0L SOL SOLA SOLB S0L SOL(DR)
R LB LW LY RIW PB
Fe7
4
Sam
/5
DROPPING
RESISTOR
E65
M57
A L/B Liw
Fi3
T [ =
I GY i
L Gy G
TORQUE OVERRLN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENOID SOLENOID | PRESSURE
CLUTCH SOLENOID VALVE A VALVE B SOLENOID
SOLENOID VALVE VALVE
VALVE

Refer to last page (Foldout page).

CDRED)
112]3]4 AEAHE
W57 ==l (E45 ARANGED)
9 Tiof 1] refraTiaf1sre]t7 e hafen) = o Q N ;) BH
TT2]a]a [ [a]ol thefiali4]s] fol [2a]z4]25]zsle7]2ale0 303103233 a4 35 .-
» .FEQ
58] 7181 [16]i7]18l19]z0]21] 22 35] 37 38]30a0]41 [42[az]44] 45]46]47] 48 ? H.S.

AATO53A
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TROUBLE DIAGNOSIS FOR DTC P0744

O»0

A/T TCC S/V Function (Lock-up) {Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Line pressure
solenoid valve

(121374
J 3|E[7]E

SATIG2HA

CHECK SCLENOID VALVES.

1. Remove control valve assembly.
Refer to AT-204.

2. Check solenoid valve assembly opera-
tion.
Refer to AT-134.

OK
B
Y

Accelerator
pedal
s \ h 4
‘\ During “Cruise test — Part 1" (AT-63}, Yes | Go to (B) and check for
does A/T shift from D, to D, at the roper lock-up.
specified speed? prop P
7 No
Halfway SATYBSH v
7y ) - Perform pressure test. NG | Goto @
Shift solenoid valve B Refer to AT-55 »
Shift solenoid valve A |
Overrun clutch solencid vaive OK
Torque converter ciutch solenoid valve
Y
NG

.| Replace solenocid valve
assembly.

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to AT-235.

2. Check to ensure that:

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

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

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

® Hydraulic line is free from obstacles.

SAT367H

oK

A 4

Repair control valve.

Does A/T shift from D; to D, at the speci- NG_ Check controf valve again.
fied speed? - Repair or replace control
oK valve assembly.
v
Perform Diagnostic Trouble Code (DTC) NGL Goto and check for
confirmation procedurs, AT-128. "| proper lock-up.

OK

h J

INSPECTION END

AT-131

b4

M

LG

EC

Fe

GL

BT

5]

BR

ST
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TROUBLE DIAGNOSIS FOR DTC P0744

& DISCONNECT
T.5.

Solenoid valve harness connector

Line pressure
solenoid valve

A/T TCC S/V Function (Lock-up) (Cont’d)

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove controi valve assembly.
Refer 1o AT-204.,

2. Check line pressure solenoid valve
operation.
Refer to AT-134.

NG

.| Replace solenoid valve
>
assembiy.

OK

B
A4

CHECK CONTROL VALVE.

1. Disassemble conirol valve assembly.
Refer to AT-235.

2. Check line pressure circuit valves for
sticking.

@® Pressure regulator valve

® Pilot valve

® Pressure modifier valve

H

Repair control valve.

SAT367H

OK

r

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

NG

OK
¥

Check control valve again.

Repair or replace control

valve assembly.

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-128.

NG

| Goto and check for

proper lock-up.

oK

¥

INSPECTION END

AT-132




TROUBLE DIAGNOSIS FOR DTC P0744

o»am

Accelerator
pedal
<

/( ™

Haifway

SATI89H

E DISCONNECT
T1S.

Solenoid valve harness connector

TTarque converter clutch solenoid vafve

SATG421A

A/T TCC S/V Function (Lock-up) (Cont’d)

e

J“ﬁf@jo
fo Y !
=y
= = T
J?j_.E R‘L—'w =
Seo—

R

SAT367H

During “Cruise test — Part 17 (AT-63), Yes‘ Perform “Cruise test — Part
does A/T perform lock-up at the specified R again and return to the
speed? start point of this flow
hart.
No cha
h 4
CHECK TORQUE CONVERTER NG_‘ Replace solenoid valve
CLUTCH SOLENGID VALVE. | assembly.
1. Remove contral valve assembly.
Refer to AT-204.
2. Check torque converter clutch solenoid
valve operation. Refer to AT-134.
oK
E i
CHECK CONTROL VALVE. NG | Repair control vaive.
1. Disassemble control valve assembly. "
Refer to AT-235.
2. Check control valves for sticking.
® Torque convarter clutch control valve
® Torgue converter clutch relief valve
oK
L 4
Does A/T perform lock-up at the specified Ne | Gheck control valve again.
speed? "] Repair or replace control
alve assembly.
Yes vaw v
¥
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-128.

L 4

oK
4

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

INSPECTION END

AT-133

=)

[RA
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TROUBLE DIAGNOSIS FOR DTC P0744

Shift solenoid valve B
Shift solenoid valve A
QOvarrun clutch solenoid valve

Line pressure
solenoid valve

Shift solenoid valve B
Shift solenoid valve A

Overrun clutch solenoid valve
Tarque converter clutch solenoid valve

Line pressure
solenoid valve

SATI62HA

A/T TCC S/V Function (Lock-up) (Cont’d)
COMPONENT INSPECTION

Solenoid valves

e For removal, refer to AT-204.
Resistance check

¢ Check resistance between two terminals.

Resistance

Terminal No.
erminal No (Approx.)

Solenoid valve

Shift solencid
vaive A

Shift sofenoid
valve B

20 - 4002

Overrun clutch

solencid valve Ground

Line pressure
solenoid valve

2.5-50(

Torque converter
clutch sclenoid
valve

@ @ e |

10 - 164

Operation check
e Check solenocid valve by listening for its operating sound
while applying battery voltage to the terminal and ground.

AT-134



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve

Shift solenoid valve B

Shift solenoid vaive A
Overrun clutch solenoid valve DESCRIPTION i
Torque converter clutch solencid valve . . . ) @I
The line pressure solenoid valve regulates the oil pump dis-
AT fluid charge pressure to suit the driving condition in response to a
lemperature signal sent from the TCM. A
senser The line pressure duty cycle value is not consistent when

the closed throttle position switch is “ON”. To confirm the

line pressure duty cycle at low pressure, the accelerator [S[
(throttie) should be open until the closed throttle position
saTessHA| - switch is “OFF”.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE =
Remarks: Specification data are reference values.
Monitor item Condition Specification EG
Small throttle opening
{Low line pressure) Approximately 24% EE
Line pressure solenoid valve duty i ‘
Large throtlle opening Approximately 95%
{High line pressure) GL
Note: The line pressure duty cycle value is not consistent when the closed throttle position switch is “ON”. To confirm the line
pressure duty cycle at low pressure, the accelerator (throtile) should be open until the closed throttle position switch is
"OFF”.
AT
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color ltem Condition Judgement '
No. standard
When releasing accelerator pedal 1505V A
] B Line pressure c after warming up engine. ' '
solenoid valve @ i .
When depressnllg accelergtor pedal 0.5V or less RA
fully after warming up engine.
Line pressure When releasing accelerator pedal 5. 14V
5 P/B solenoid valve after warming up engine. BE
{with dropping :":ﬁ When depressing accelerator pedal
; ) ) 0.5V or less
resistor) fully after warming up engine. N
8T
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)

@ * L/PRESS SOL/CIRC BT

. ® Harmness or connectors
TCM detects an improper voltage drop (The solenoid circut is opsn o

@;D : PO745 when it tries to operate the solenoid shorted)
valve. . , |14,
) ® | ine pressure solenoid valve oA
roocs) - MIL Code No. 1205
EL
(s

AT-135 797
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TROUBLE DIAGNOSIS FOR DTC P0745

I seLECT SYSTEM

| ENGINE

l

S

m

FB8I5K

I M SELECT DIAG MODE

!

| WORK sUPPORT

| SELF-DIAG RESULTS

[ DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

SATO11!

Line Pressure Soienoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at least
5 seconds before continuing.

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

®"

2)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.

Depress accelerator pedal completely and wait at
least 1 second.

OR

gy,
&)

1)
2)

3)

Turn ignition switch “ON”.
Depress accelerator pedal completely and wait at
least 1 second.
Select “MODE 77 with GST.
OR

3

ey 1)

I’/_\

Turn ignition switch "ON”.

Depress accelerator pedal completely and wait at
least 1 second.

Perform self-diagnosis for ECM.

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

AT-136



TROUBLE DIAGNOSIS FOR DTC P0745

LLine Pressure Solenoid Valve (Cont’d)
WIRING DIAGRAM — AT — LPSV

AT-LPSV-01 &

D

mmm : Detectable line for OTC M ﬁ&
| Non-dgtectable line for DTC .

TCM -
(TRANSMISSION =
CONTROL
PL PL
DUTY puty |MQDULE)
SOL SCL{DR)
L] A LG
RW P/B
F27 0
L-—I ©
P/B
|B1A]]
..EBS
PR &
|| ? ||
DROPPING
= |RESISTOR L
=
(B3]
AW TN
Ee)
1
® -
i3
$ AW =
i
RW
(i
= =12
R
LINE
PRESSURE -
SOLENOQID al
VALVE
= RS
BT
Refer to last page (Foldout page).
(€D
< &
4 [ 516718
ARADGE
] 13{14|15]18[17fi8[19]20 @ Q . \
EL
'Uiﬁ
9 o[ 12 5[ 4] 18] 23[24] 25j26]27[28]29]20]a1 [s2[33]34] 35 y[ 3
F29
16]17] 18 9] 20]21] 22 3637 39120 |40{41]42]43] 44 |45{ 46]47 |48 D3¢

AATO54A

AT-137 799



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTICN START

Y

- DISCONMECT
i1l
1.5.
Sub-harness 4
connector
F13
~d .J |
SATO57HA)
B

. DISCONNECT

Sub-harness connector @

i

DISCONNECT
- @

CHECK GROUND CIRCUIT. NG | 1. Remove controi vaive
1. Turn ignition switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-204.
neclor in engine compartment, 2. Check the following
3. Check resistance between terminal @ itemms:
and ground. ® |ine pressure sole-
Resistance: 2.5 - 50 noid valve
OK Refer to “Component
Inspection”, AT-139.
@ Marness of terminal
cord assembly for
short or open
= !
NG

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to "OFF” position.

2. Disconnect TCM harness connector.

3. Check resistance between terminal @
aél)d TCM harness connector terminal

Resistance: 11.2 - 12.802

OK

.| Check the following items:

® Dropping resistor
Refer to “Component
Inspection”, AT-139.

® Harness for short or
open between TCM ter-
minai @ and terminal
cord assembly {Main
harness)

[[__som _Jo[coNNECTOR]
2 1

P/B AW

AAT114A

800

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to “OFF” position.
2. Check continuity between terminal (4)
E&l)d TCM harness connector terminal

Continuity should exist.
If OK, check harness far shart to
ground and short to power.

3. Reinstall any part removed.

OK

¥

Repair open circuit or shart

"1 to ground or short to power

in harmess or connectors.

Perform Diagnostic Trouble Gode (DTC)
confirmation procedure, AT-136.

NG

OK

¥

INSPECTION END

AT-138

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSIS FOR DTC P0745
Line Pressure Solenoid Valve (Cont’d)

COMPONENT INSPECTION

%j DISCOMNELT . ]
Line pressure solenoid valve

1.5. =
Sclenoid valve harness connector e For removal, refer to AT-204. Gl
Resistance check
e Check resistance between two terminals. A
. . Resistance
Solenoid valve Terminal No.
(Approx.) )
: (El
""l‘e D aal, @ Ground 25-50
Line pressure { solenold valve
solenoid valve LG

IREL
olelrle/ GL

SATE441A)

ET)

Operation check

TF S e Check solenoid valve by listening for its operating sound
L while applying battery voltage to the terminal and ground.
Solenoid valve harness connector
R

Line pressure
solencid valve

E|2 3TN )
al7 8 BT

SAT6411A IH][\
Dropping resistor '
msconmEGT e Check resistance between two terminals. _
Resistance: 11.2 - 12.80) EL
£ IG5
[Q]
SAT933

AT-139 801



TROUBLE DIAGNOSIS FOR DTC P0750

Shift solencid valve B Shift Solenoid Valve A

Shg\rZ?:S:Qtl:cljutV;:vzo?enoid valve DESCR'PT'ON

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

Line pressure
solenocid vatve

SAT322GA
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) QFF {Open) OFF {Open) ON (Closed)
Shift solenoid valve B ON {Closed) CN (Closed) OFF {Open) OFF {Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color Item Condition Judgement
No. standard
When shift solenoid valve A opet-
ates. Battery voltage
6 Ly | Snift solenoid (When driving in "D," or "[3,")
valve A When shift solenoid valve A does not
operate. 1V or fess
{When driving in “D,” or “D3".)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
@ : 8FT SOL A/CIRC
. ® Harness or connectors
— TCM detects an improper voltage drop {The solenoid circut is open or
G%Fl : PO750 when it tries to operate the solencid shorted.)
valve. ® Shift solenoid valve A
@ * MIL Code No. 1108

802 AT-140



TROUBLE DIAGNOSIS FOR DTC P0750

(h SELECT,SYSTEM

ENGINE

I
[
I
|
l
l

]

|
]
|
|
E'

FBI5K

T

SELECT DIAG MODE

]

| work supPORT

LSELF—D|AG RESULTS

[ DATA MONITOH%

| ACTIVE TEST

&

| DTC CONFIRMATION

’ ECM PART NUMBER

=
|
|
|
|
|

SATIT1I

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

o If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1)  Tum ignition switch “ON” and select “DATA MONI-

TOR” mode for “ENGINE” with CONSULT.

2) Start engine.

3) Drive vehicle in D position and allow the transmission
to shift “1” — “2” (“GEAR”).

CR

Start engine.

Drive vehicle in D, — D, position.
3) Select “MQODE 7” with GST.

OR

SR

@;&‘/s 1) Start engine.
~ 2) Drive vehicle in D; — D, position.
3) Perform self-diagnosis for ECM.

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

AT-141
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)
WIRING DIAGRAM — AT — SSV/A

AT-SSV/A-01

m : Detectable line for DTC
— . Non-detectable line for DTG

TGM
(TRANSMISSION
CONTROL
SHIFT  |MODULE)

SOL A

SE

LW
l_i_l F13

i
G

E

SHIFT
SOLENOID
VALVE A

haod

-~
[+7]
o
T

—l
IBEHBIBEREERE ) 2 3 R P ) ) D R R D S
H.S.

516]718] [15]17]18]19]20])21[22 a6037] 38{3a 40| 41 [42] 4344 45]46]47] 48 W

AATOS5A

804 AT-142



TROUBLE DIAGNOSIS FOR DTC P0750

B :
A

Sub-harness 2
connector

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTICON START

SAT953HA,

E]

aﬁﬁ DISCONNECT
A€

Sub-harness connector

SEib

LW

A€

TCM__ |o|CONNEGTOR]|

[

1. Tum ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

3. Check continuity between terminal @
and TCM harness connector terminal

Continuity should exist.
It OK, check harness for short to
ground and short o power.

4. Reinstall any part removed.

OK

¥

¥

CHECK GROUND CIRCUIT. NG | 1. Remove control valve
1. Tuin ignition switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-204.

nector in engine compariment. 2. Check the following
3. Check resistance between terminal @ items:

and ground. ® Shift solenoid valve A

Resistance: 20 - 400} Refer to “Component

0 Inspection”, AT-144.,

K ® Harness of terminal cord
assembly for short or
open

= !
CHECK POWER SOURCE CIRCUIT. NG‘ Repair open circuit or short

71 to ground or short to power

in harness or connectors.

AAT115A)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-141.

NG

oK

¥

INSPECTION END

AT-143

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connectar.

&2

Bl

LC

T

FA

B

805



TROUBLE DIAGNOSIS FOR DTC P0750

& GISCONNECT
_1.8.

Solenoid valve harness connector

Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A
e For removal, refer to AT-204.

Resistance check

o Check resistance between two terminals.

Shift solenoid valve A
Resist
Y Solenoid valve Terminal No. esistance
(Approx.)
Shift solenoid
Giround 20 - 400
valve A @

SATE401A

Operation check

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

Shift solencid valve B

Shift solenoid valve A

Owerrun clutch solenoid valve

Torque converter clutch solenoid valve

806

Line pressure
solenoid valve

SATIS0HA]

AT-144



TROUBLE DIAGNOSIS FOR DTC P0755

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

Line pressure
sotenoid valve

Shift Solenoid Valve B
DESCRIPTION

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

shifted to the optimum position.

SAT322GA
Gear position 1 2 3 4
Shift sclenoid valve A ON {Closed) OFF (Open) OFF (Open) ON {Closed)
Shift solenoid valve B ON (Closed) ON {Closed) QFF (Open) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color ltem Condition Judgement
No. standard
When shift solenoid valve B aper-
ates. Battery voltage
7 LY Shift solenoid (When driving in “Dy” or “D,")
valve B When shift solenoid valve B does
not operate. 1V or less
{(When driving in “D,” or “D,".)

ON BOARD DIAGNOSIS LOGIC

Diagnostic frouble code

Malfunction is detected when ...

Check item (Possible cause)

: SFT SOL B/CIRC

@ . PO755

wors) © MIL Code No. 1201

TCM detects an improper voltage drop
when it lries to operate the solenoid
valve.

® Harness or connectors
(The solenoid circuit is open or
shorted.)

® Shift solenoid valve B

AT-145
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TROUBLE DIAGNOSIS FOR DTC P0755

[l SELECTLSYSTEM

|
[ ENGINE N
| |
| |
| l
L |
| |
SEF805K]
[lm  sELECT DIAG MODE
[ WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

L]
|
|
|
|
|
|

SATI11I

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e |f conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5§ seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

® "

2}
3)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for "ENGINE” with CONSULT.
Start engine.
Drive vehicle in D position and aliow the transmigsion
to shift 1 — 2 —» 3 ("GEAR").

OR

Start engine.
Drive vehicle in D; — D, — D, position.
Select "MODE 77 with GST.

OR

w0y 1)  Start engine.
o 2) Drive vehicle in D, — D, — D, position.
3) Perform self-diagnosis for ECM.
Refer to EC section ["Malfunction Indicator Lamp
(MIL)", “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION”].
AT-146



TROUBLE DIAGNOSIS FOR DTC P0755

Shift Solenoid Valve B (Cont’d)
WIRING DIAGRAM — AT — SSV/B

AT-SSV/B-01 @l

m : Deteclable line for DTC 4,
—  Non-detectable line for DTG

TCM
{TRANSMISSION
CONTROL

SOL B

S

L

LY
A
]
Y
Y
SHIFT B
SOLENQID
VALVE B
ST
A5
BT
. HA
32
7le
EL
3
4 HBERIE @ 23] 2aTesfoe]27]28]29]aofs1Jaa 3334 3s] [ =5y R =)
g 18[1gj20f21]22 36| 37| sel30}40]41]42] 43]44}45 | a6]47 |28 F\fvg HS. (D

AATOB6A
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TROUBLE DIAGNOSIS FOR DTC P0755

A€

Sub-harness
connector

¢HD

)

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

SATIS4HA

8]

DISCANNECT
A€

Sub-harness connector

SER

LY

F13

A€ (H

IC_tem[o[connecTor]]

7

AAT116A

A 4
CHECK GROUND CIRCUIT. NG | 1 Remove control valve
1. Tum ignition switch to “OFF” position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-204.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal @ items:
and ground. @ Shift solenoid valve B
Resistance: 20 - 400 Refer 10 “Component
oK Inspection”, AT-149,
® Harness of terminal cord
assembly for short or
open
B !
CHECK POWER SOURCE CIRCUIT. NGk Repair open circuit or short

1. Turn ignition switch to “OFF’ position.
2. Disconnect TCM hamess connector.
3. Cheeck continuity between terminal @
%d TCM harness connector terminal
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4, Reinstall any part removed.

CK

h

"1 1o ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-146,

NG

OK

y

INSPECTION END

AT-148

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




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

COMPONENT INSPECTION
& ISCONNECT . .
T.S. EE]J Shift solenoid valve B .
sl
Solenoid valve harness connector e For removal, refer to AT-204.
Resistance check
Shift solenoid valve 3 e Check resistance between two terminals. A,
Solenoid valve Terminal No. R(ii:s:i:c)e
Shift solenoid : ]
ift solenoi
valve B @ Ground 20 - 400}
.G
EC
’ ’ FE
- 1]2]3 -
5[8[7 % L
. SATE39IA )
. WT
Shift solenoid valve B Operation check - | -
Shift solenoid valve A e (Check solenocid valve by listening for its operating sound
Overrun clutch solencid valve H : - .
Torque converter clulch solenoid valve while applying battery voltage to the terminal and ground. [
A
Line pressure =
solenoid vaive
1[2]3]ay
Slsl7e/ (3
3 DISCONNECT
L1 =)
A€ BT
SATS5IHA ,
HA
El
(T

AT-149 811
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TROUBLE DIAGNOSIS FOR DTC P1705

%

&

Throttie position sensor

and throttle position switch SAT087J

Throttie Position Sensor

DESCRIPTION

Throttle position sensor
The throttie position sensor detects the throttle valve posi-
tion and sends a signal to the TCM.
Throttle position switch

Consists of a wide open throttle position switch and a closed
throttle position switch.
The wide open throttle position switch sends a signal to the
TCM when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sends a
signal to the TCM when the throttle valve is fully closed.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor iterm

Condition

Specification

Throttle position sensor

Fully-closed throtile

Approximately 0.5V

Fuily-open throtile Approximately 4V
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal
na Wire color ltem Condiition Judgement
No. standard
Ciosed throttle When reIegsmg accel.erator pedal Battery voltage
14 v pgsition switch after warming up engine.
(in throttie posi- When depressing accelerator pedal |,
tion switch) after warming up engine.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 LG switch engine.
{in throttle posi- When releasing accelerator pedal
tion SWitCh) . . 1V or less
after warming up engine.
Throttle position @)
31 R sensor — 4.5 - 5.5V
(Power source)
% ,ﬁ Fully-closed
R throitle:
When depressing accelerator pedal Approximately
24 Gy Throtlle position slowly after warming up engine. 0.5V
Sensor (Voliage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
4V
Throttle position
35 B sensor — —
(Ground)

AT-150



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont'd)
ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
.
: TP SEN/CIRC A'F ® Hamess or connectors
The sensor circuit is open or
. P1705 TCM receives an excessively low or ;hortes d) rew P !
high voltage from the sensor. ® Throttle position sensor
@ ! MIL Code No. 1206 ® Throttle position switch

AT-151
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TROUBLE DIAGNOSIS FOR DTC P1705

[m  seLEcTsYSTEM

ENGINE

1

AT

|
|
J
|
|
|
IS

AT974H

[

SELECT DIAG MODE

O

| SELF-DIAGSSULTS
Ui

| DATA MONITOR

[ DTC WORK SUPPORT

| ECU PART NUMBER

L

J
l
|
J
|
|

SATS08!

[l seLectsystem

[ ENGINE

L

!
|
l

L
I
I
l

5

1
|
)
E'

F895K

[

SELECT DIAG MODE

e

| WORK SUPPORT

[ SELF-DIAG RESULTS

| DATA MONITOR

| AcTIvE TEST

LDTC CONFIRMATION

LECM PART NUMBER

|
|
|
l
I
|

SATO1

Throttle Position Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

¢ If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

®"

Turn ignition switch “ON" and select “DATA MONI-
TOR” mode for “A/T" with CONSULT.

2) Check the following.
Accelerator pedal T
o THRTL POS SEN ; CLOSED THL/SW | W/O THRL/P-SW
condition
Fully released Less than 4.7V ON OFF
Partially 0.1- 4.8V OFF OFF
depressed
Fully depressed More than 0.1V OFF ON

3)

5)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-154.
If the check result is OK, go to following step.
Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
Start engine and maintain the following conditions for
at least 3 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: Approximately 3V or less
Selector lever: D position (OD “ON”)
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-154.
if the check resuit is OK, go to following step.
Maintain the following conditions for at least 3 con-
secutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (OD “ON”’)

OR

Start engine.
Drive vehicle under the following conditions:
Seiector lever in “D” (OD “ON”), 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.
Select “MODE 7” with GST.

OR

& 7

3)

Start engine.

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

Perform self-diagnosis for ECM.

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

AT-152



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)
WIRING DIAGRAM — AT — TPS

AT-TPS-01 @
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TROUBLE DIAGNOSIS FOR DTC P1705

A
o ]M SELECT SYSTEM |
| ENGINE |
| AT |
SAT974H
B EMONITOR #NO FAIL  [g]
VHCL/S SE-A/T Okm/
VHCL/S SE-MTR bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
PN POSISW  ON
R POSITION SW__ OFF
| RECORD ]
SATO76H
ﬁ CONNECT (_
AE
[[_Tom—Jof connecTor]|
34 35
QY B
B S
SAT940!

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

Perform diagnostic test mode I (self-
diagnostic results) for engine control.
Refer to EC section [“Malfunction Indicator
Lamp (MIL)", “ON BOARD DIAGNQSTIC
SYSTEM DESCRIPTION™,

NG

OK

y

Check throtile position sen-
sor cireuit for engine con-
trol. Refer to EC section
[“Throttle Position Sensor
{DTC: 0403)", "“TROUBLE
DIAGNOSIS FOR DTC
P0O1207].

CHECK INPUT SIGNAL.
E 1. Turn ignition switch to “ON”
= position.
{Do not start engine.)
2. Select “ECU INPUT SIGNALS™
in “DATA MONITOR” mode for
"AT” with CONSULT.
3. Read out the value of "THRTL
POS SEN”.
Voltage:
Fully-cliosed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V

NG

OR

1. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage batween TCM
terminals @ and @ 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)

&

vOK

®

{Go to next page.)

AT-154

Check harness for short or
open between ECM and
TCM regarding throttle
positicn sensor circuit.
{Main harness)




TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’'d)

®

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turn ignition switch to “ON”
position.
(Do not start engine.)

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR" mode for
AT with CONSULT.

3. Read out “CLOSED THL/SW"
and *W/Q THRL/P-SW”
depressing and releasing accel-
erator pedal.

Check the signal of throttle posi-
tion swilch is indicated properly.

NG

.| Check the following items:

® Throttle position switch
— Refer to “Compo-
nenis Inspection”,
AT-156.

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

® Harness for short or
open between throitle
position switch and TCM
{Main harness)

%t MONITOR ¢ NOFAIL [Z]
D POSITION SW OFF

2 POSITION SW OFF

1 PCSITION SW OFF
ASCD * CRUISE OFF

ASCD = 0D CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON

W/O THRL/P-SW OFF

| RECORD ]
SATO963H

[ vom [0 conneoron]

14 21

Y LG

<

@
P

SAT9451

Accelerator Data monitor
peda! condi- CLOSED W/O THRL/
tion THL/SW P-SW
Released ON OFF
Fully OFF ON
depressed
OR
1. Tumn ignition switch to “"ON"
position.

(Do not start engine.}

2. Check voltage between TCM
terminals , @ and ground
while depressing, and releasing
accelerator pedal slowly. (After
warming up enging)

Accelerator Voltage

pedal condi- | formingl No. | Terminal No,
tion

Released Battery voit- 1V or less
age

Fully 1V of less Battery volt-

depressed age

OK

h 4

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-152,

NG

OK

A 4

INSPECTION END

AT-155

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harnass connector,

@

B4

ER

FiE

Gl

MT

817
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TROUBLE DIAGNOSIS FOR DTC P1705

DISCONNECT

L
TS.

Throttle position switch

harness connector

le

[]

=~ -
SATQ35)
DISCONNECT
L
TS
Throttle position switch
harness cnnnector
5[4%
SAT036J

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION
Throttle position switch

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

Accelerator pedal condition Continuity
Released Yes
Depressed No

e To adjust closed throttie position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic

Inspection”).

Wide open throttle position switch

e Check continuity between terminals @ and (5.

Accelerator pedal condition Continuity
Released No
DPepressed Yes
AT-156



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve

Shift solenoid vatve B

Shift salenoid valve A
\ | Overrun clutch solenoid valve DESCRIPTION &l
E \ Torque converter clutch salenoid vaive The overrun clutch solenoid valve is activated by the TCM in
response to sighals sent from the inhibitor switch, overdrive

control switch, vehicle speed and throttle position sensors. The g
overrun clutch operation wili then be controlled.

Line pressure X f EM

splenoid valve

SATIZ2GA
LG
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal X . Judgement EG
Wire color ltem Conditicn
No. standard
o Whentoverrun clutch solenoid valve Battery voltage B
5 LB Overrun clutch operates.
solenold vahve When overrun cluich solenoid valve
1V or less GL
does not operate.
ON BOARD DIAGNOSIS LOGIC T
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) .
AT

* O/R CLTCH SOL/CIRC
® Harness or connectors

TCM detecis an improper voliage drop

= id Gircuit i
&) - P17eo when it tries to operate the solenoid g:‘:tesgl;?m'd CIreUT 15 open of A
NO vatve. ® Overrun clutch solenoid valve

roots) - MIL Code No. 1203 .
IR
8T
Re
BT
i
EL
)

AT-157 819
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TROUBLE DIAGNOSIS FOR DTC P1760

[ SELECTLSYSTEM

ENGINE

!
|
|
|

I
I
l
l
I

—

S

|
|
E'

F895K

[l SELECT DIAG MODE

L]

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| AcTivE TEST =

|Erc CONFIRMATION

[ ECM PART NUMBER

SATO1I

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE
CAUTION:

e Always drive vehicle at a safe speed.
¢ If conducting this “DTC CONFIRMATION PROCEDURE”

again, always turn ignition switch “OFF” and wait at
least 5 seconds before continuing.

NOTE:

Always drive vehicle on a level road to improve accuracy of

test.

After the repair, perform the foilowing procedure to confirm the
malfuncticn is eliminated.

!
2)

Turn ignition switch “ON” and seiect “DATA MONI-

TOR"” mode for “ENGINE” with CONSULT.

Start engine and drive the vehicie under the following

conditions.

VHCL SPEED SE: 10 km/h (6 MPH) or more

Selector lever: D position (OD “ON” or “OFF”)
OR

B 1
@ )

Start engine.

Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “OFF” position and vehicle speed higher than 10
km/h (6 MPH).

3) Select “MODE 7” with GST.
OR
@o‘fs 1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “OFF” position and vehicle speed higher than 10
km/h {6 MPH}).

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

AT-158



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)
WIRING DIAGRAM — AT — OVRCSV

AT-OVRCSV-01 @

mmm : Detectable line for DTC Mz@;
TCM e | NoON-detectable line for DTC
(TRANSMISSION
CONTROL
ovaic  |MODULE) EM
ol
L__I|lI
LB LG
EG
FE
CL
0T
LB -
!
||
GY .
GY
OVERAUN ER
CLUTCH
SGLENOID
VALVE
ST
RS
E§)
= HA
B NNGD)
\glzls B8R
EL
AR IRERE R BB |§| 23] 2a] 25]26 427 [28] 29 a0 31 [32] 334 35 T IO
561718 [16[17]88[e0]21] 22 HEEREREDEEEE vl H.s.

AATO58A

AT-159 821
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TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

M€

INSPECTION START

Sub-harness 3
cornnecter

A4

=N}

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

NG

1. Remove conirot valve
assembly. Refer to
AT-204.

2. Check the following

confirmation procedure, AT-158.

OK

A

INSPECTION END

AT-160

SAT956HA! | 3. Check resistance between terminal (3) iterns:
and ground. ® Overrun clutch solenocid
IE Resistance: 20 - 404} valve
Refer to “"Component
OK Inspection”, AT-161.
iwgé]m ® Harness of terminal cord
P 1.5, assembly for short or
Sub-harness connector (F13) open
Sl =
/B y
e CHECK POWER SOURCE CIRCUIT. NG | mepair apen circuit or short
% EE.:]] Cﬁ@ 1. Turn ignition switch o "OFF” position. "] to ground or short to power
' 2. Disconnect TCM harmess conneactor. in harness or connectors.
“ TCM |0|CONNECT0R” 3. Check continuity between terminal @
8 and TCM harness connector terminal
®.
L/B Continuity should exist.
if OK, check harness for short to
ground and short to power.
4. Reinstall any part removed. J
h . OK
¥
Perform Diagnostic Trouble Code (DTC) NG | 1. perform TCM input/
AATITZA output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSIS FOR DTC P1760

& DISCONNECT
T.5.

Solencid valve harness connector

Qverrun clutch solenoid valve

SATE451A

E DISCONMECT
A€

Solencid valve harness connector

Overrun clutch solenoid valve

SATB461A

Overrun Clutch Solenoid Valve (Cont’d)
COMPONENT INSPECTION

Overrun clutch solenoid valve

® For removal, refer to AT-204.
Resistance check

o Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Overrun clutch
solenoid valve ® Ground 20 - 400

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

AT-161

R

GL

T

823



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Shift solenoid valve B A/T Fluid Temperature Sensor Circuit and
\ Shift solenoid valve A TCM Power Source

Ovearrun clutch solenoid vaive
DESCRIPTION

AT fluid The A/T fluid temperature sensor detects the A/T fluid tempera-
temperature ture and sends a signal to the TCM.

sensor

Line pressure solenoid valve

SATZ83HA

2.5y

2.0

1.54

1.0

0.5

o)

Y40 5o 0 26 a0 & @B 100 120 130 160
(40} (-4) (32)(6BY104)X140)(176)212X248)(284)(326)
SAT021.)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
Monitor item Condition Specification

Cold [20°C (68°F)] Approximately 1.5V
\ 1

AT fluid temperature sensor
Hat [80°C {176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specificatior data are reference values.

Termi t
ermina| Wire color ltem Condition Judgemen
No. standard
@) Y(\ghl\t;? turning ignition swiich to Battery voltage
4 SB Power source :
When turning ignition switch to 1V or loss
9 SB Power source A Same as No. 4
When turning ignition switch to
Power source “OFF”. 919 Battery voltage
23 R/B {(Memory back- @) or @% wh T itch
up} v en turning ignition switch to Battery voltage
ON".
When ATF temperature is 20°C Approximately
33 BR AT fluid tem- = (68°F). 1.5V
perature sensor @ When ATF lemperature is 80°C Approximately
(176°F). 0.5V
Throttle position @
35 B sensor — —
{(Ground)

824 AT-162



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN
A/T Fluid Temperature Sensor Circuit and
TCM Power Source (Cont’d)

ON BOARD DIAGNOSIS LOGIC

Gl
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) €
® Hamess or connectors
@ * BATT/FLUID TEMP SEN TCM receives an excessively low or (The sensor circuit is open or A
o . ) high voltage from the sensor. shorted.)
@ - 8ih judgement flicker ® A/T fluid temperature sensor
]
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA- Le
[l seLecT sysTem ] TION PROCEDURE
I ENGINE —~ After the repair, perform the following procedure to confirm the EG
| AT o | malfunction is eliminated.
1) Start engine.
I q 2) Select “DATA MONITOR” mode for “A/T” with CON- [FE
SULT.
[ | 3} Drive vehicle under the foliowing conditions: i
Selector lever in “D”, vehicle speed higher than 20 ©k:
| | km/h (12 MPH).
SATS74H OR i
@ 1) Start engine. _ BT
IIE SELECT DIAG MODE [|| 2) Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20

km/h (12 MPH}).
3) Perform self-diagnosis.
Refer to TCM SELF-DIAGNOSTIC PROCEDURE

|||||

[ pata voniTOR

DTC WORK SUPPORT B
| | (No Tools), AT-43. B
| ECu PART NUMBER |
| | RA
SATI086I
< ) 8th judgement flicker is longer than others.
NV
VAV AfT fluid temperature
Seli-di - sensor and TCM
eli-diagnosts power source
start [F’ES
[ “n- -- Light
— --- Shade
SAT335HB .
il
EL
183

AT-163 825



826

TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and
TCM Power Source (Cont’d)
WIRING DIAGRAM — AT — BA/FTS

AT-BA/FTS-01

mmm : Detectabie line for DTC
— . Mon-detectable line for OTC

IGNITION SWITGH
BATTERY ONcr START
FUSE
BLOCK
10A 108 | &8 Reler to “EL-POWER".
[21] % [3]
AT FLLID 5]
TEMPERATURE ] I
SENSOR S ERTwE) J
B W R/B SB
B W R/B sB
AR CIED - 2.1
F26
B BR R/B SB
Rl *
B B BR R/B SB ):]
=l ||35|| Ir33]] | 23|| Ta]l || g‘||
A | ECM MORY TCM
GND-A (ECCS %E(,*'DS %{42 MEB,S VIGN VIGN (TRANSMISSION
CONTROL SENS CONTROL
MODULE) MODULE}
F30
T e A P, T EER @ | TEERE @ ARRINGD
S(YIE 1 718]9110/(use) a2 NG
| |
| laL 5L6L|?Li| GY T T 0 S T R 0 Y e i £kl EE3 KRN K2 KER N A A &l7ls BR
o~ U —r ————— e — —
il
12]3]a ] [sTo] 1 12[13[14[ 15 23] 24| 2] zefer] 2820303132  33]34] 35 515
51617181 [teli7]ie[1o]20]2t] 22 36]37] 3630 f40]41]42]43l44]45]48[47]28] ) HS:
101[1024103] }1e4}105]108
1o7[t08f109] friohi1iiz
113[114[115] [116]117{118

AATOL9A



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

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

CONNEST m
Hs. ON"UFF
— DIAGNOSTIC PROCEDURE
[ Tcm  JolconnEcTor]|
4, G, 23 INSPECTION START
e’
S @ A4
CHECK TCM POWER SOURCE. NG_ Check the following items:
1. Turn ignition switch to “ON” position. "| ® Harness for short or
SAT909I {Do not start engine.) open between ignition
,E 2. Gheck voltage between TCM terminals switch and TCM {Main
T THSCONNECT @ @ @ and ground. harness)
TS. Voltage: Battery voltage ® |gnition switch and fuse
Sub-harness 3. Turn ignition switch tc “OFF” position. Refer to EL section
connector 6%9 4. Check vottage between TCM terminal (“POWER SUPPLY
EE @3) and ground. ROUTING”).
Voltage: Battery voltage
OK
= !
: B,
sAToseHa| | CHECK A/T FLUID TEMPERATURE NG | 1. Remove oil pan.

SENSOR WITH TERMINAL CORD

ASSEMBLY.

1. Turn ignition switch to “OFF” position.

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

3. Check resistance between terminals
@ and @ when AT is cold.
Resistance:

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

iOK
@

(Go to next page.)

AT-165

"| 2. Check the following

items:

® A/T fiuid temperature
sensor
Refer to “Component
Inspection”, AT-166.

® Harness of terminal cord
assembly for short or
open

()

BT

&,

1B

827
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

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

®

CHECK INPUT SIGNAL. OF A/T FLUID
TEMPERATURE SENSOR.
1. Start engine.

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
AT with CONSULT.

3. 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

.| Check the following item:

C
. # MONITOR #NO FAIL 'ﬂ
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 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SwW OFF
| RECORD |
SATO76H
CONNECT
€ A5
TCM O CONNECTOR
a3
BR
=R
= SATO13I
DISCONNECT m
€ AR
[L_T1cm  |o|connecTor]|
35
(@] *¥°
= SATO1414)
Wrapped
Thermometer

A=~

\ SAT298F

. Start engine.

. Check voltage between TCM
terminal @ and ground while
warming up A/T.

Voltage:

Cold [20°C (68°F)] —

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

3. Turn ignition switch to “OFF”

position,

4. Disconnect TCM harness con-

nector.

5. Check resistance between termi-

nal @ and ground.

Continuity should exist.

OK

!

| ® Harness for shott or

open between TCM,
ECM and terminal cord
assembly (Main harness)

® Ground circuit for ECM
Refer to EC section
(“TROUBLE DIAGNO-
5818 FOR POWER SUP-
PLY™).

Perfarm Diagnostic Trouble Code (DTC)
confirmation procedure, AT-163.

NG

.| 1. Perform TCM input/

OK

¥

INSPECTION END

COMPONENT INSPECTION

A/T fluid temperature sensor

e For removal, refer to AT-204.

output signal inspection.
2. i NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.

e Check resistance between two terminals while changing

temperature as shown at left.

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 k(3

80 (176)

Approximately 0.3 kf)

AT-166




TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the
revolution sensor when it is malfunctioning. The TCM will then m
use a signal sent from the vehicle speed sensor-MTR. i

El
AAT378
LG
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
=
. =t
Terminal Wire color Item Condition Judgement
Ng. standard
Voltage varies EE
27 PU/R Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor (1to 2 MPH) for 1 m (3 ft) or more. |than 1V and
more than 4.5V L.
ON BOARD DIAGNOSIS LOGIC T
fi
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
=
. VHCL SPEED SEN-MTR . ® Hamess or connectors
TCM does not receive the proper volt- (The sensor circuit is open or
; . . age signal from the sensor. shorted.)
*@ + 2nd juagement flicker ® Vehicle speed sensor B
BR
§T
RE
En
&
EL
1K

AT-167 829
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

[m  sELECTsYSTEM

ENGINE __
AT

|
|
|
|
|
]
L

ATI7dH

|[ln  seiectomemooe [

[ SELF-DIAGSSULTS ]

|||||

| DATA MONITOR

| DTC WORK SUPPORT

|
|
] ECU PART NUMBER |
I
|

SAT908I

2nd judgement flicker is longer than others.

=N
[
— —

Vehicle speed
sensor - meter

SN

--——  Light

—-—S8hade

SAT329H

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

e If conducting this “DTC CONFIRMATION PROCEDURE”
again, always turn ignition switch “OFF” and wait at
least 5§ seconds before continuing.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1) Turn ignition switch “ON” and select “DATA MONI-

TOR” mode for “A/T” with CONSULT.
2) Start engine and accelerate vehicle from 0 to 25 km/h
(0 to 16 MPH).
OR

@ 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” and vehicle speed higher than
25 km/h (16 MPH).
3) Perform seif-diagnosis.
Refer to TCM SELF-DIAGNOSTIC PROCEDURE
{No Tools), AT-43.

AT-168



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)
WIRING DIAGRAM — AT — VSSMTR

IGNITION SWITCH
ON or START
e : Detectable ling for DTC
EESEK — : NonR-detectable lne for DTC
10A (B)  |Refer to “EL-POWER’". U+ Forusa
g M2Q @:For Canada
VEHICLE
[E]) ~ SPEED
- SENSOR
BR: D Y/
BRAW: (N>
=
RAW OR/L
I—l—I E203 I-J—I
" G
(E30)
RAW ORI
ﬁ EB5
R Uy AT (ve) L
BRw: Ny AW ORIL
|| z || 3 || 1|19||
I i COMBINATION
METER
SPEED- @19, (35) . (w38
OMETER
|| | [ 35|
PU/R B
(YED)
[
F27
PU/R
| .
et . &
PU/R PUR
I[zs II ||27|i I I
VSP ECM VP2 TCM B B B
(ECCS (TRANSMISSION ] _J
CONTROL CONTROL ®
MODULE) MODULE) e
F30 D) = =
____________________________________________________ Refer 10 last page {Foldout page).
i | e
—
NHEBREAN D) 40]nf4z 4344-|- 13[14]15 151?15-’ waa) | F30
| 121110098?] B 353637038397 W {F 5. En e B2 R W .'
1 I
| o —— ——— e e e e e e |
KIKIKICT14KISKIoK]7K] () 1]2]3]4 5167 [8|(@s7) 62345\@03
rerlarfTizk ik [fais<ink) R EX KR K1 K2 ) A K ) 1 ) ) sl7lsle/ &y
5]
1]@E&5) HEBAIBEREBERBIE a 23]2d]25]26 127 28] 0] 3031 |32 [33]34]35) | ey [
gg 5]617]8] [16]17]18]18]z0l21] 22 . 26| 37] 38[aeldn]a1]42]43]a4]as]a6]47]48 H.S.
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

#MONITOR % NO FAIL E]
VHOL/S SE-A/T Okmy/h
VHCL/S SE<MTR Skm/h
THRTL POS SEN 04v
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED 1024cpm
OVERDRIVE SW O N
P/N POSH SW O N
R PCSITION SW  QFF
l RECORD |
SATO76H
COMNNECT m
€ AR
TCM [0 CONNECTOR
27
PU/R
12 &
SATO43|

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK [INPUT SIGNAL..
1. Start engine.

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AT” with CONSULT.

3. Read out the value of “VHCL/S
SE-MTR” while driving.
Check the value changes
according to driving speed.
OR

NG

. Start engine.

. Check voliage between TCM
terminal @ and ground while
driving at 2 to 3 km/h (1 to 2
MPH) for 1 m (3 ft) or more.
Voltage:

Voltage varies between less
than 1V and more than 4.5V.

@
N =

OK
¥

.| Check the following items:
"| ® Vehicle speed sensor

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

® Harness for short or
open between TCM and
vehicle speed sensor
(Main harness)

Perform Diagnostic Troubie Code {(DTC)
confirmation procedure, AT-168.

NG

OK

4

INSPECTION END

AT-170

.| 1. Perform TCM input/

output signal inspection.
2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connsctor.




TROUBLE DIAGNOSES FOR SYMPTOMS

Non-detectable ltems
WIRING DIAGRAM — AT — NON-DTC

{Gil
IGNITION SWITCH g
ON or START 1A
FUSE -
BLOCK =M
104 VB) N pefer to “EL-POWER".
g
$ LG
- Detectable line for DTC
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i 0
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Ry
e
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B
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MQDULE} hd
= = BT
E10
1/
T e e , [l
I (
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! 6171818/ @y
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TROUBLE DIAGNOSES FOR SYMPTOMS

Non-detectabie Items (Cont’d)

AT-NONDTC-02

mmm : Datectable line for DTC
— . Non-detectable line for DTC
{O» : ForUsA
® : For Canada
feT =
- -
|—'—|-1
Preceeding page BR @ W
s (> :
S/I-ETVICE
BR: CUD> (OVERDRIVE
BRW: CONTROL
|_|_| on OFF  ISwITCH)
[ —— (M50)
COMBINATION T @59
oD METER \;'v
R |.@
INDICATOR ﬁ
LAMP
B
[|31 | }
ORB _
OR/B /R
i)
ORB G/R
[Em =] []
/D oD \IEM B B 8
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TROUBLE DIAGNOSES FOR SYMPTOMS

Non-detectable ltems (Cont’d)
AT-NONDTC-03

IGNITION SWITCH
ON or START @
FUSE
BLOCK -
10A W) [ Refer to “EL-POWER". 528
ASCD
SSETHOL 1 mmm : Detectable line for DTC
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TROUBLE DIAGNOSES FOR SYMPTOMS

Ignition
switch
/D QOFF
indicator
famp
75 48 :Ir
SATO46!
CONNECT
€ A4E
i_Tom o[ connecToR]
4,9, 23
[ ——
=
1 SAT909!
’—E DISCOMNNECT
€ AR
([ 7cm ol connecTon|
15, 48
.
E{ SATG101
m DISCONNECT (‘
A€ &)
[ Tcm o] connecToR |
3 4
OR/B SB
SATL051

1. O/D OFF Indicator Lamp Does Not Come

On
SYMPTOM:

O/D OFF indicator lamp does not come on fer about 2 sec-
onds when turning ignition switch to “ON”’.

CHECK TCM POWER SOURCE.
1. Turn ignition switch to “ON" position.

NG

Check the following items:

| ® Harness for short or

INSPECTION END

AT-174

(Do not start engine.} open between ignition
2. Check voltage between TCM terminals switch and TCM (Main
, @ @ and ground. harngss)
Voltage: Battery voltage Refer to “Wiring Dia-
3. Turn ignition switch to “OFF" position. gram — AT — MAIN" in
4, Check voitage between TCM {ferminal AT-74,
@ and ground. ® Igniticn switch and fuse
Voltage: Battery voltage Refer to EL section
oK ("POWER SUPPLY
ROUTING").
E v
CHECK TCM GROUND CIRCUIT. NG‘ Repair open circuit or short
1. Turn ignition switch to “OFF" position. "1 to ground or short to power
2. Disconnect TCM harness connector. in harness or connectors.
3. Check continuity between TCM termi- Refer to “Wiring Diagram
nals (18), @8 and ground. — AT — MAIN” in AT-74.
Continuity should exist.
if OK, check harness for short to
ground and short tc power.
OK
v
EHECK LAMP CIRCUIT. NG | Check the following items:
1. Turn ignition switch to “OFF” position. | ® O/D OFF indicator lamp
2. Check resistance between TCM termi- Refer to EL section,
nals @ and @ ® Harness and fuse for
Resistance: 50 - 100} short or open between
3. Reinstall any part removed. ignition switch and O/D
OK OFf—T indicator lamp
{Main harness)
Refer to EL section
("POWER SUPPLY
ROUTING™}.

#® Harness for short or
open between O/D OFF
indicator lamp and TCM

A
Check again. NG__ 1. Petform TCM input/
o "I output signal inspection.

2. If NG, recheck TCM pin

hd terminals for damage or

loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

Self-diagnosis
start

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

Position
SYMPTOM;

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

“N’" position.

¢ Engine can be started with selector lever in “D”, 27,

“1” or “R” position.

SAT344H

Inhibitor switch

Does “ECU INPUT SIGNALS" in
“DATA MONITOR” show damage
to inhibitor switch circuit?

OR

Yes

harness connector

Check inhibitor switch cir-

"] cuit. Refer to “DTC

PO705", AT-76.

SAT022]

Refer to “Component Inspection”, AT-80.

=
. ;
18. @ Does self-diagnosis show damage
to inhtbitor switch circuit?
211
No
B ’
@ Check for short or open of inhibitor switch NGL Repair or replace inhibitor
harness connector terminals @ and @ 71 switch.

OK
h 4
Check starting system. Refer to EL_ sec- NG .| Repair or replace damaged
tion {“System Description”, “STARTING - parts.

SYSTEM™).

OK

) 4

INSPECTION END

%é.\@@

3. In “P” Position, Vehicle Moves Forward or

Backward When Pushed
SYMPTOM:

Vehicle moves when it is pushed forward or backward with

selector lever in “P” position.

\ - Idler gear

- Parking pawt

Check parking components. Refer to
“Parking Pawl Components”, AT-215, 282.

NG

Repair or repiace damaged

| parts.

SAT282F

OK

v

INSPECTION END

AT-175

e

=l
e

EC

837



TROUBLE DIAGNOSES FOR SYMPTOMS

4. In “N” Position, Vehicle Moves

SYMPTOM:

Vehicle moves forward or backward when selecting “N”

Self-diagnosis

start position.
------------------- Light Does “ECU INPUT SIGNALS” in | Y8S_| Check inhibitor switch cir-
“DATA MONITOR” show damage | cuit. Refer to “DTC
- Shade to inhibitor switch circuit? PO705”, AT-76.
OR
SAT344H )
@ Does self-diagnosis show damage
A5 to inhibitor switch circuit?
BEA N\ U T H
,-\ ‘ No
'f“ . A O
e | o D B
’ f A — p v
\_L/ @ Y & - NG 1
: eck control cable. Refer to AT-206. just control cable.
X ﬂk@ Sy Check control cable. Refer to AT-206 Adjust control cabl
‘ \\L () ) \ "] Refer to AT-206.
® 0) 2 OK
@) = (e ¢
_-p: 8L
e _ll_ - s /6— ¥
"= Control L AT et el S | o eck AT fluid level again NG | Refill ATF
s Lon . s
cable — SO Garopa
OK
[
h 4
3 1. Remove oil pan. NG__ 1. Disassemble A/T.
2. Check A/T fluid condition. | 2. Check the following
oK items:
® Forward clutch assembly
® Qverrun clutch assembly
! ® Reverse clutch assembly
¥
saTeaga| | Check again. NG’ 1. Perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin
v terminals for damage or
INSPECTION END loose connection with
harness connector.

SATY71B

838 AT-176



TROUBLE DIAGNOSES FOR SYMPTOMS

Throttle position sensar 5. Lal‘ge Shock. “N” — “R” Position
circuit
: \;mlo;: 7 A/T fluid temperaiure SYMPTOM:
P sensor circuit . . - ceare @l
. _ / Line pressure There is large shock when changing from “N” to “R" posi-
Stelf‘dlagnosls / solenoid valve tion.
start / circuit n
. I A A
Does self-diagnosis show damage to AT | Y83 | Check damaged circuit.
fluid temperature sensor, line pressure | mefer to “DTC PO710, EM
--- - WU solenoid valve or throttle position sensor PO745 or P1705”, AT-81,
circuit? 135 or 150.
No LG
¥
heck throttle position sensor. Refer to .| Repair or replace throttie
EC section [“Throttle Position Sensor "| position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS FE
FOR DTC PO120°T. :
OK
GL
4
Check line pressure at idle with selector NG_‘ 1. Remove control valve 0
lever in “D” position. Refer to “PRES- - assembly. Refer to Y
SURE TESTING”, AT-55. AT-204,
2. Check the following
OK items:
® Valves to control line
pressure (Pressure regu- i
lator valve, pressure Py
maodifier valve, pilot
valve and pilot fitter)
® Line pressure solenoid
valve
SAT494G
v BR
Check again. NG | 1 perform TCM input/
OK output signal inspection.
2. If NG, recheck TCM pin Sl
v terminals for damage or
INSPECTION END loose connection with
harness connactor. B
A
EL
([0

AT-177 839



TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”
Position
2
SYMPTOM:
Vehicle does not creep backward when selecting “R” posi-
tion.
4 Check A/T fluid level again. NG, Refill ATF.
OK @
SATB38A
NG in both “1”
B J' and “R” positions l

Check stall revolution with selector lever

in “1” and “R” positions.

ol
™

oK OK in “1” position
¥NG in “R” position

1. Remove control vaive assembly,
Refer to “ON-VEHICLE
SERVICE”, AT-204.

2. Check the following items:

® Valves to control line pressure
(Pressure regulator valve, pres-

SAT493G sure modifier valve, pilot valve
and pilot filter)

® Line pressure solenoid valve

3. Disassemble A/T.

4. Check the following items;

® Oil pump assembly

® Torque converter

® Reverse clutch assembly

@ High clutch assembly

1. Remove control valve
assembly. Refer to “ON-
VEHICLE SERVICE”,
AT-204.

2. Check the following
items:

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

® Line pressure solenoid
valve

3. Disassemble A/T.

4. Check the folfewing
items:

® Oit pump assembly

@ Torque converter

@ Reverse cluich assembly

* High clutch assembly

® | ow & reverse brake
assembly

® Low one-way clutch

v NG
»| 1. Remove control valve
Check line pressure at idle with selector assembiy. Refer to “ON-
lever in "R” position. Refer io "PRES- VEHICLE SERVICE”,
SURE TESTING”, AT-55. AT-204.
SAT494G 2. Check the following
OK items:
® Valves to control line
pressure (Pressure regu-
D] : lator valve, pressure
) modifier valve, pilat valve
1. Remove oil pan. and pilot filter)
2. Check A/T fluid condition. ® Line pressure solenoid
valve
NG OK 3. Disassemble A/T.
4. Check the following
item:
@ ® Qil pump assembly
v
NG

Check again.
SAT171B l oK

INSPECTION END

840 AT-178

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

SAT638A,

SAT493G

7. Vehicle Does Not Creep
“2” or “1” Position

Forward In “D”,

@l
SYMPTOM:
Vehicle does not creep forward when selecting “D”’, “2” or
“1”” position. Tl
- . NG .
Check AT fluid level again. p Refill ATF, Bl
OK
® LG
B v l
Check stall revolution with selector lever in NG. 1. Remove controt vaive 25
“D” position. Refer to “STALL TESTING”, assembly. Refer to
AT-52. AT-204.
2. Check the following
OK items: FE
@ Valves to control line
JF pressure (Pressure

Check line pressure at idle with selectar fever
in “D” position. Refer to “PRESSURE
TESTING”, AT-55.

regulator valve, pres- L
sure modifier valve,
pilot valve and pilot
filter)

SATA94G

SAT171B

OK NG
A4

# Line pressure sole- W
noid valve

1. Remove comrol valve assembly.
Refer to AT-204.

2. Check the following items:

@ Valves to control line pressure
(Pressure regulator valve, pressure
modifier valve, pilot valve and pilot
filter)

® | ine pressure solenoid valve

3. Disassemble AT,

4. Check the following item:

® Oil pump assembly

3. Disassemble A/T.

4. Check the following
items:

@ Oil pump assembly

® Forward clutch

assembly i

® Forward one-way o
clutch

® Low one-way cluich

® Low & reverse brake B
assembly

® Torque converter

B
ofl e, o BR
1. Remove oil pan.
2. Check A/T fluid condilion. 8T
OK
h 4 NG
Check again. | 1. Perform TCM input/ RS
output signal inspec-
OK tion.
2. If NG, recheck TCM _
¥ pin terminals for BT
damage or loose
INSPECTION END cannection with har-
ness connector. YA
EL
[
841

AT-179



TROUBLE DIAGNOSES FOR SYMPTOMS

8. Vehicle Cannot Be Started From D,

=
Vehicle speed sensor-A/T (revolution sensor)

e L { _Venicle speed
- E— f frsensor-MTR SYMPTOM'
P N | : .
- ! { | Shift solenoid valve A = A
Seft-diagnosis | [ [ | r St salenoid Vehicle cannot be started from D, on Cruise test — Part 1.
/ No y| Go to 6. Vehicle Does Not
“R" Position OK? Creep Backward in “R”

Ty
start f] ] vae B Is 6. Vehicle Does Not Cresp Backward In
'i

. -oemnene - - Light
Position, AT-178.
Yes
UL shade v

) Does self-diagnosis show damage to Yes.; Check damaged circuit.
saTazarpl | vehicle speed sensor-A/T (revolution Refer to "DTC P0O720,
sensor), shift solenoid valve A, B or P0750, PO755 or VHCL
vehicle speed sensor-MTR after cruise SPEED SEN-MTR”, AT-86,
test? 140, 145 or 167.
No
B ¥
NG

Check throttle position sensor. Refer to I Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.

(DTC: 0403)", “TROUBLE DIAGNOSIS3
FOR DTC P0O1207).

OK
,
. ) . NG
Check line pressure at stall point with ,
selector lever in “D” position. Refer to 1. Remove control valve
“PRESSURE TESTING"”, AT-55. assembly. Refer to
AT-204.
oK 2. Check the following
items:
= 4 NG, ® Shift valve A
1. Remave ail pan. ® Shift valve B
2. Check A/T fluid condition. ® Shift solenoid valve A
@& Shift solencid valve B
OK ® Pilot valve
k4 ® Pilot filter
1. Remove control valve assembly. Refer 3. Disassemble A/T.
to AT-204. 4. Check the following
SAT494G| | 2. Check the jollowing items: items:
® Shift valve A ® Forward clutch assembly
® Shift valve B ® Forward one-way clutch
® Shift solenoid valve A ® [ ow one-way clutch
® Shift solenocid vaive B ® High clutch assembiy
@ Pilot valve ® Torque converter
® Pilot filter ® Oil pump assembly
OK OK J
i
ch . NG .
eck again. »| 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
SAT171B ¥ terminals for damage or
loose connection with
FNSPECTION END harness connector.

842 AT-180



TROUBLE DIAGNOSES FOR SYMPTOMS

Self-diagnosis
start

9. A/T Does Not Shift: D, — D, or Does Not

Kickdown: D, — D,
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 accelera-

tor pedal fully at the specified speed.

SAT171B

AT-181

No
Are 7. Vehicle Does Not Creep Forward In »| Go to 7. Vehicle Does Not
“D7, 2" Or “1” Position and 8. Vehicle Creep Forward In “D”, “2"
Cannot Be Started From D, OK? Or “1” Position and 8.
Vehicle Cannotf Be Started
Yes From D,, AT-179, 180.
N Yes
Does “ECU INPUT SIGNALS” in »| Check inhibitor switch cir-
“DATA MONITOR” show damage cuit. Refer to “DTC
to inhibitor switch circuit? PG705”, AT-76.
OR
";EI" Does self-diagnosis show damage
A2/ to inhibitor switch circuit?
¢ No
) NG ) -
Check vehicle speed sensorA/T (revolu- »| Repair or replace vehicle
tion sensor) and vehicle speed speed sensorA/T (revolu-
sensor-MTR circuit. Refer to “DTC P0720 tion sensor) and vehicle
and YHCL SPEED SEN-MTR”, AT-86, speed sensorMTR circuits.
167.
OK
B v G
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
{DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC POT207].
OK
Y
. NG
1. Remove oil pan. »| 1. Remove control valve.
2. Check A/T fluid condition. Refer to AT-204.
2. Check 1he following
l oK items;
@ Shift valve A
1. Remove control valve. Refer to AT-204. ® Shift solenoid valve A
2. Check ihe following items: @ Pilot valve
® Shift valve A [ ] PHpt filter
® Shift solenoid valve A 3. Disassemble A/T,
® Pilot valve 4. Check the following
® Pilot fiter items:
® Servo piston assembly
OK OK | ® Brake band
- @ Oil pump assembly
¥
. NG .
Check again. » 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals tor damage or
loose connection with
INSPECTION END harness connector.

Fﬁ;\
fiad

843



TROUBLE DIAGNOSES FOR SYMPTOMS

10. A/T Does Not Shift: D, — Dy

SYMPTOM:
Self-diagnosis A/T does not shift from D, to D, at the specified speed.
start
T Are 7. Vehicle Does Not Creep Forward In No | Go to 7. Vehicle Does Not
——————————————————— Light D", “2” Or “1" Paosition and 8. Vehicle | creep Forward In “D”, “2”
Cannot Be Started From D, OK? Or “1” Position and 8.
Vehicle Cannot Be Started
. 4 Shad
‘ L =hade Yes From D,, AT-179, 180.
SAT344H Y v
E Doss "ECU INPUT SIGNALS” in €S | Check inhibitor switch cir-
E] e = =/ “DATA MONITOR" show damage 7] cuit. Refer to “DTC
1 N -y
e -"’/‘ o (C=5N to inhibitor switch circuit? PO705”, AT-76.
AN =y “i L "‘i" OR
7 QUSSR eE
A= T
Erali: - \ _ @ Does self-diagnosis show damage
\i‘ \d < 1o inhibitor switch circuil?
A, A ..‘,- <f
0 . !g{ﬂ‘_uj’ L ‘\. No
e S | B !
e’ h%?‘hrottle i NS Check throttle position sensor. Reter to NG_ Repair or repiace throttle
jon sensor . » . » .
and throttle position switch  SATO87J EC section {"Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0120"].
OK
1. Remove oil pan. NG‘ 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-204.
v oK 2. Check the following
items:
1. Remove control valve assembly. Refer ® Shift vaive B
to AT-204. o _ ® Shift solenoid valve B
SAT171B E Check the following items: ® Pilat vaive
: Shift valve B ® Pilot filter
Slhlft solenoid valve B 3. Disassemble A/T.
@ Pilot vaive 4. Check the following
@ Pilot filter ilems:
oK ® Servo piston assembly
OK| o High clutch assembty
b ® Oil pump assembly
¥
Check again. NG | 1. perform TCM input/
oK oulput signal inspection.
2, If NG, recheck TCM pin
v terminals for damage or
INSPECTION END loose connection with
harness connector.

AT-182




TROUBLE DIAGNOSES FOR SYMPTOMS

Vehicle speed sensor-A/T (revelution sensor)

~N A S

Vehicle speed sensor-MTR

11. A/T Does Not Shift: D, — D,

SYMPTOM:

AT-183

~| o orr | = Shift solenoid valve A &
<EARYN Shift solencid vaive 8 | o A/T does not shift from D, to D, at the specified speed.
Self-diagnosis A/T fluid temperature 3 4 . .
start sensor e A/T must be warm before D; to D, shift will occur.
tgnt Are 7. Vehicie Does Not Creep Forward In No »| GO to 7. Vehicle Does Not &
D, 27 Or “1” Position and 8. Vehicle Creep Farward fn “D”, “2”
- Shade Cannot Be Started From D, OK? Or “1” Position and 8. 3
Vehicle Cannot Be Started ERM
i Light Yes From D,, AT-179, 180.
SAT363HC
¥ LG
i'\l Does seli-diagnosis, after cruise Yei Check damaged circuit.
= test, show damage to any of the Refer to “DTC P0O7(5,
following circuits? F0710, POT20, PG750, 2@
® |nhibitor switch P0755 or VHCL SPEED Y
® Overdrive control switch SEN-MTR", AT-76, 81, 85,
® A/T fluid temperature sensor 140, 145 or 167,
® Vehicle speed sensor-AT {revo- [FE
lution sensor)
® Shift solenoid valve Aor B
@ Yehicle speed sensorMTR CL
No J
E v
Check throtile position sensor. Refer to NG% Repair or replace throttle BT
EC sectlion [“Throitle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNQOSIS
FOR DTC P01207].
OK
v NG FA
1. Remove oil pan. »| 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-204. -
OK 2. Check the following IFi
v items:
SAT171B ® Shift valve B
1. Remove contral valve assembly. Refer ® Overrun clutch control o
to AT-204. valve BR
2. Check the following items: ® Shift solenoid valve B
® Shift valve B ® Pilot valve
® Overrun clutch control valve @ Pilot filter &7
® Shift sclenoid valve B 3. Disassemble A/T. ©
® Pilot valve 4. Check the following
® Pilot filter itermns: )
oK ® Servo piston assembly RS
® Brake band
OK
< ® Torque converter
® Gil pump assembly Eil
v
Check again. NG, 1. Perform TCM input/ HA
autput signai inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or Bl
loose connection with =
INSPECTION END harness connector.

21

=
=

li

845



TROUBLE DIAGNOSES FOR SYMPTOMS

846

12. A/T Does Not Perform Lock-up

RS
= = SYMPTOM:
TN I
Seii-diagnosis Torque converter cutoh A/T does not perform lock-up at the specified speed.
start solenoid valve
Does seli-diagnosis show damage to Yes | Check torque converter
torque converter clutch solenoid valve cir- ") elulch solenaid valve cir-
cuit after cruise test? cuit. Refer to “DTC
PO740”, AT-122.
No
SAT346H
@ 4
Check throtile position sensor. Refer to NG_ Repair or replace throttle
EC section [“Throttie Position Sensor "1 position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P01207].
OK
v
1. Remove control valve. Refer to AT-204. NG‘ Repair or replace damaged
2. Check following items: "| parts.
® Torque converler clutch control valve
and throttle position switch SATOB7J | @ Torque converter relief valve
® Torque converter clutch sofenoid valve
® Pilot valve
® Pilot filter
CK
Y
Check again. NG [ 1. Perform TCM input/
oK output signal inspection.
2. If NG, recheck TCM pin
v terminals for damage or

INSPECTION END

AT-184

loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

R P
— I Q/D OFF |—
R
Self-diagnesis
start

Engine speed signal

= lLight

Shade

SAT347H

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

SAT171B
Self-diagnosis
start
____________________ Light
{  Shade
SAT344H

SYMPTOM:
A/T does not hold lock-up condition for more than 30 sec-
onds.
. . Yes - -
Does self-diagnosis show damage to »| Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “DTC
test? PO725", AT-90Q.
No
E A 4 NG
1. Remove oil pan. .
2, Check A/T fluid condition. 1. Remove control valve
assembly. Refer to
¢ OK AT-204.
2. Check the following
1. Remove control valve assembly. Refer items:
to AT-204. ® Torque converter cluich
2. Check the following items: control valve
® Torque converter clutch control valve ® Pilot valve
® Pilot valve ® Pilot filter
® Pilot filter 3. Disassemble A/T.
4. Check torque converter
0K OK and oil pump assembly.
h 4
. NG )
Check again. »| 1. Perform TCM input/
output signal inspection.
oK 2. If NG, recheck TCM pin
L4 }erminals for dame\gt;z1 or
oose connection wit
. INSPECTION END harness connecter.

14. Lock-up Is Not Released

SYMPTOM:

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

. Does "ECU INPUT SIGNALS” in
closed throttle position switch cir-
cuit?

OR

Yes

“DATA MONITOR” show damags to

o Check closed throtile posi-
" | tion switch circuit. Refer to

“DTC PO705", AT-76.

®

Does self-diagnosis show damage
to closed throttle position switch

circuit?
l No

Check again.

NG
L

lOK

INSPECTION END

1. Perform TCM input/
output signal inspection.

2. 1f NG, recheck TCM pin

terminals for damage or
loose connection with
harness connector,

AT-185

=
=1

el

LG

FE

Gl

T

&

847
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TROUBLE DIAGNOSES FOR SYMPTOMS

SNV
TN 0/ OFF -
- —
LN

Self-diagnosis
start

Overrun clutch
solenoid vaive

15. Engine Speed Does Not Return To Idle
(Light Braking D, — D)
SYMPTOM:
¢ Engine speed does not smoothly return to idle when
A/T shifts from D, to D,.
e Vehicle does not decelerate by engine brake when turn-
ing overdrive control switch OFF.
e Vehicle does not decelerate by engine brake when shifi-
ing A/T from “D” to “2” position.
Does self-diagnosis show damage to Yes> Check overrun clutch sole-
overrun clutch solenoid valve circuit after noid valve circuit. Refer to
cruise test? “DTC P17607, AT-122.
No
B] v
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
\ 4 NG
1. Remove oil pan. »| 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-204.
OK 2. Check the following
. items:
® Overrun clutch control
1. Remove control valve assembly. Refer valve
to AT-204. o ® Overrun clutch reducing
2. Oheck the folfowing items: valve
® Overrun clutch control valve ® Overrun clutch solenoid
® Overrun clutch reducing valve valve
® Overrun clutch solencid valve 2. Disassemble A/T.
4. Check the following
SAT171B oK itams:
OK -
- ® Qverrun clutch assembly
® Oil pump assembly
4
: NG -
Check again. o| 1. Perform TCM input/
output signal inspection.
OK 2. i NG, recheck TCM pin
: 4 terminals for damage or
toose connection with
INSPECTION END harness connector.

AT-186



TROUBLE DIAGNOSES FOR SYMPTOMS

"y Revolution sensor 16. Vehicle Does Not Start From D,
= - Vehicle speed
— N sensor-MTR SYM PTOM
AR / shift solencid valve A . . &l
Self-diagnosis /| rShift soienoid Vehicle does not start from D, on Cruise test — Part 2.
start /f // valve B
L___ B -~ -- Light v H\-’ﬂ[@
i Does self-diagnosis show damage 1o 88 | Check damaged circuit. A
Shade vehicle speed sensorA/T (revolution "| Refer to “DTC P0720,
- . sensor), shift solenoid valve A, B or P0750, PO755 or VHCL E
; vehicle speed sensorMTR after cruise SPEED SEN-MTR”, AT-86, H
7
SATIZAFA test? 140, 145 or 167.
No LG
¥
Check again. NG | 1. perform TGM input/ _
oK output signal inspection. EG
2. If NG, recheck TCM pin
A4 terminals for damage or
Go to 8. Vehicle Cannot Be Started From loose connection with FE
D,, AT-180. hamess connector.
ol
. MT
17. A/T Does Not Shift: D, —» D;, When
Overdrive Control Switch “ON”" — “OFF”
Self-diagnasis SYMPTOM:
start AfT does not shift from D, to D; when changing overdrive
_____________________ Light control switch to “OFF” position. )
o) Does “ECU INPUT SIGNALS" in Y8s | Check overdrive control
{  Shade = “DATA MONITOR” show damage "] switch circuit. Refer to B
to averdrive controt switch circuit? “DTC PG705”, AT-76.
SAT344H OR
@) Does self-diagnosis show damage
to overdrive controf switch circuit?
No gT
A 4
Go to 10. A/T Does Not Shift: D, — D, B
AT-182. i
Enl
g
EL
4

AT-187 849



TROUBLE DIAGNOSES FOR SYMPTOMS

18. A/T Does Not Shift: D; — 2,, When
Selector Lever “D” — “2” Position
Seff-diagnosis SYMPTOM:
start A/T does not shift from D, to 2, when changing selector
____________________ Light lever from “D” to “2” position.
Does “ECU INPUT SIGNALS” in Yes; Check inhibitor switch cir-
| Shade “DATA MONITOR” show damage | cuit. Refer to “DTC
to inhibitor switch circuit? PO705”, AT-76.
SAT344H OR
@ Does seli-diagnosis show damage
to inhibitor switch circuit?
No
v
Go to 9. A/T Does Not Shift: D, — D, Or
Does Not Kickdown: D, — D,, AT-181.
19. A/T Does Not Shift: 2, — 1,, When
Selector Lever “2” — “1” Position
Self-diagnosis SYMPTOM:
start A/T does not shift from 2, to 1, when changing selector
% ___________________ Light lever from “2” to “1” position.
: B Does “ECU INPUT SIGNALS" in | "°5, | Gheck inhibitor switch cir-
N “DATA MONITCR” show damage cuit. Refer to "DTC
i Shade to inhibitor switch circuit? PO705", AT-76.
l OR
SAT344H
, Does self-diagnosis show damage
ET to inhibitor switch circuit?
E] No
-, o Y NG 4. Perform TCM input

Check again.

¢0K

INSPECTION END

SAT778B

850

AT-188

output signal inspection.
2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine

Brake
Gl
SYMPTOM:
Vehicle does not decelerate by engine brake when shifting
from 2, (1,} to 1,. A,
Is 6. Vehicle Does Not Creep Backward In No .| Go to 6. Vehicle Does Not
“R” Position OK? Creep Backward In “R” =M
Position, AT-178. -
Yes
¥
Go to 15. Engine Speed Does Not Return LG
To ldle {Light Braking D, —» Dj), AT-186.
CE
FE
Gl
AT

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks)

SYMPTOM: -
0O/D OFF indicator lamp does not come on in TCM self-di-
agnostic procedure even if the lamp circuit is good.

DESCRIPTION
Inhibitor switch o ¢ Inhibitor switch
Detects the selector lever position and sends a signal to the g
— [ [/ TCM.
NJ\ \ E / e QOverdrive control switch
—= Detects the overdrive control switch position (ON or OFF) gy
- and sends a signal to the TCM.
- )\ @ =7 e Throttle position switch
Overdrive centrol switch Consists of a wide open throttle position switch and a closed &g

throttle position. The closed throttle position switch sends a

\ ( \ \ throttle position switch.
\\ \ The wide open throttle position switch sends a signal to the
— TCM when the throttle valve is open at least 1/2 of the full BT
\ SAT380H signal to the TCM when the throttle valve is fully closed.

A

e ":i&"
OS] TR
%// ‘g’(@ v‘ P c]
L

LA AT
i)
e

L2
ﬂgéThrottle position sensor
and throttie position switch SATO087J

AT-189 851
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TROUBLE DIAGNOSES FOR SYMPTOMS

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

i Judgement
Terminal Wire color ltem Condition g
No. standard
When setting overdrive control
indi switch in “OFF"” position 1V or less
3 OR/B O/D OFF indica- -
tor lamp When setting overdrive control
e an . Battery voltage
switch in “ON" positicn.
10" Y/B DTt — —
11 YiG DT2 — —
12" Y/R DT3 — —
When setting selector lever to “N” or
“P" positio 1V or less
‘N iti ia- osition.
13" G/OR N” position sig :
nal When setling selector lever to other | Approximately
positions. 5V
Closed throttle When reiegsmg accel_erator pedal Battery voltage
" v position switch after warming up engine.
{in throttle posi- When depressing accelerator pedal
) . ) i 1V or less
tion switch) afier warming up engine.
Whte..'] setting selector lever to 1 Battery voltage
16 ORIL inhibitor “1” position.
position switch When setting selector lever to other
" 1V or less
@ positions.
th_a_n setting selector lever to “2 Battery voltage
17 B/Y Inhibitor *2” position.
position switch When setting selector lever lo other
. 1V or less
& positions.
%
X When setiing selector lever to “D”
. Battery voltage
18 WG Inhibitor “D” position.
position switch When setting selector lever to other
o 1V or less
positions.
L When setting selector lever to “N” or Battery voftage
Inhibitor “N” or “P” position. i J
19 GY/R “P” position
switch When setting selector lever to other 1V or less
positions,
Wht_an setting selector lever to “R Battery voltage
20 G Inhibitor “R” position.
position switch When setting selector lever to other
o 1V or less
positions.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 LG switch engine.
(in throltle posi- When releasing accelerator pedal
tion switch i i 1V or less
) after warming up engine.
28" G/B — — —
30* GY/L — — —

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

AT-190



TROUBLE DIAGNOSES FOR SYMPTOMS
21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

@l
Termi
erminal Wire color Item Condition Judgement
No. standard
When ASCD cruise is being per- Battsry voliage RLA
formed. {(“CRUISE" light comes on.) fy voilag
ASCD cruise
37 OR signal When ASCD cruise is not being per- Enil
formed. ("CRUISE?” light does not 1V or less -
comes on.)
When setfing overdrive control LG
e e sp s . Battery voltage
. switch in “ON" position
Overdrive control
39 GR switch
When setting overdrive control 1V or less EC
switch in “QFF” position
When “ACCEL" set switch on ASCD 5. gy HE
cruise is in “D,” position.
10 W/B ASCD OD cut 4
signal When “ACCEL” set switch on ASCD IV or less B
cruise is in “D;” position. Gl
T
45* PU OBD-Il cutput — —
(>
i
*: These terminals are connected to the ECM (ECGCS control module). BA,

H=IAl
R

AT-191 853



TROUBLE DIAGNOSES FOR SYMPTOMS

>

“MONITOR & NO FAIL E]
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 134V
ENGINE SPEED 1024rpm
COVERDRIVE SW ON
P/N POSI SW QN
R_POSITION SW OFF

[ RECORD

SATO76H

>

CONMECT

usﬁ@\

TCM

Tol GonnecTon]|

16,17,18 .19, 20
Lol Sttt R Mt

e

SAT912

854

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttie
Position Switch Circuit Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

CHECK INHIBITOR SWITCH CIRCUIT.
1. Turn ignition switch to “ON"
position.
(Do not siart engine.}

2. Select "ECU INPUT SIGNALS”
in "DATA MONITOR” mode for
“A/T” with CONSULT.

3. Read out “F/N", “R”, “D”, “2"
and “1” position switches mov-
ing seiector lever to each posi-
fion.

Check that the signal of the
selector lever position is indi-
cated propetly.

OR

NG

. Turn ignition switch to “ON"
positicn. (Do not start engine.)
2. Check voltage between TCM
terminals , @, , ,
@Band ground while moving
selector lever through each

position,
Voltage:
B: Battery voltage
0: OV
Terminal No.
Lever positien
@@ @|0
F, N B 0 1] a 0
R o] B 0 0 0
o 0 0 B o] 0
2 0 0 0 B 0
1 i} 0 o o] B
l OK

(Go to next page.)

AT-192

.| Check the following items:

® Inhibitor switch (Refer to
“Companent inspection”,
AT-195))

® Hamness for short or
open between ignition
switch and inhibitor
switch (Main harness)

® Harness for short or
open between inhibitor
switch and TCM (Main
harness)
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21. TCM Self-diagnosis Does Not Activate

- (Inhibitor, Overdrive Control and Throttle
#MONTOR = NO FAIL . . . . ,
VHOLS SEAT  okmi Position Switch Circuit Checks) (Cont’d)
VHCL/S SE«MTR Bkm/h &1
THRTL POS 3EN 04V @
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm Wil 8
OVERDRIVE SW O N B A
P/N POSI SW ON
R_POSITION SW _ OFF CHECK OVERDRIVE CONTROL NG | Check the following items: .
| RECORD SWITCH CIRCUIT. ® Overdrive controi switch | S
@ 1. Turn ignition switch to “"ON" (Refer to “Component
SATO76H position. Inspection”, AT-135.) .
E (Do not start engine.) ® Harness for short or LG
2. Select “ECU INPUT SIGNALS” open between TCM and
in "DATA MONITOR” mode for overdrive control switch
“AST” with CONSULT. (Main harness) EE
3. Read out “OVERDRIVE ® Hamess of ground circuit
SWITCH". for overdrive control )
Check the signal of the over- switch (Main harness) BE
OVERDRIVE drive control switch is indicated for short or open
ON/OFF >
properly.
{Overdrive control switch “ON” cL
displayed on CONSULT means
overdrive “OFF".}
T4 OR T
. (}] Cim .‘ﬁ]" 1. Turn ignition switch to “ON”
= = position.
|L_tcm  [ofconnectonl) (Do not start engine.)
39 2. Check voltage between TCM
oR terminal and ground when
overdrive control switch is “ON” FA
and “OFF”.
o &
i
_| Switch position Voltage RA
SATO44] ON Battery voltage
OFF 1V or less BR
OK
! s
Go to next page.
( page.) BS
BT
A
EL
B4

AT-193 855



856

TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Contrel and Throttle
Position Switch Circuit Checks) (Cont’d)

Yr MONITOR ¥ NOFAIL [I]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF

ASCD » CRUISE OFF

ASCD = 0D CUT OFF
KICKDOWN SwW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON

W/O THRU/P-SW OFF

| RECORD
SATS63H

€ A G

|of connecTor])
21

1 rem
14

Y LG

<

0]
@

= S5AT945I

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turn ignition switch to “ON”
position.
(Do not start engine.}

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR"” mode for
“A/T” with CONSULT.

3. Read out “CLOSED THL/SW"
and “W/O THRL/P-SW”
depressing and releasing accel-
erator pedal.

Check the signal of threttle posi-
tion switch is indicated properly.

NG

Accelerator Data monitor
pedal condi- | ¢ osED | Wio THRL/
tion THL/SW P_SW
Released ON OFF
Fully
depressed OFF ON
OR
@. 1. Tum ignition switch to “ON”
position.

(Do net start engine.}

2. Check voltage between TCM
terminals , @ and ground
while depressing, and releasing
accelerator pedal slowly. (After
warming up engine}

Accelerator Voltage
pedal condi- | Jgrminal No. | Terminal No.
tion
B -
Released attery vol 1V or less
age
Fulty 1Vorless | Cotery volt
depressed age
OK

¥

.| Check the following items:

® Throttle position switch
— Refer to “"Component
Inspection”, AT-196.

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

® Harness for short or
open between throttle
position switch and TCM
(Main harness)

Perform self-diagnosis again after driving
for a while.

NG

OK

¥

INSPECTION END

AT-194

1. Perform TCM input/
output signal inspection.

2. If NG, recheck TCM pin
terminals for damage or
loose conneaction with
harness connector.
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21. TCM Seli-diagnosis Does Not Activate

(Inhibitor, Overdrive Control and Throttle
& Position Switch Circuit Checks) (Cont’d)

Overdrive contral COMPONENT INSPECTION Gl
switch harness
connector Overdrive control switch
. E.EID e Check continuity between two terminals. A
} Switch positicn Continuity
e [Ql ON No i
SAT037J OFF Yos

I
(&)

Inhibitor switch

1. Check continuity between terminals (1 and (2} and between
terminals 3 and @, ®, ®, @, ®, © while moving EG
manual shaft through each position.

Lever position Terminal No. EE
P D-—®@ @-0@
R @ —
N OB0 ®@-© o
D ®-6
- 6-® T
1 ®@-®@

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

3. If OK on step 2, adjust manual control cable. Refer to gf
AT-206.

HA

W) AN
' N
N
Z \ (\
Front Aerﬁhe SATDBA.
4. If NG on step 2, remove inhibitor switch from A/T and check

[ mmsitor stieh continuity of inhibitor switch terminals. Refer to step 1.
5. If OK on step 4, adjust inhibitor switch. Refer to AT-205. ElL
6. If NG on step 4, replace inhibitor switch.

Lisa)

=4
AEIEHEY

\B[7]5[4] ~/

1, {3y 2, (4, 5, 6, 7, 8, 9 g

(Q]

=l L

13

SATO20J

AT-195 857
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DISCONHECT
|=)
TS.

Throttle position swilch
harness connector

{6 |5
SATO35J
BISCONNECT
Ly
TS.
Throtile position switch
harness connecior
5|4
SATO38J

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

Throttle position switch

Closed throttle position switch (idle position)
e Check continuity between terminals (5) and (.

Accelerator pedal condition Continuity
Released Yes
Depressed No

e To adjust closed throttle position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic

Inspection”).

Wide open throttle position switch

¢ Check continuity between terminals (@ and ().

Accelerator pedal condition Continuity
Released No
Depressed Yes
AT-196



TROUBLE DIAGNOSES — A/T Shift Lock System

Description

¢ The mechanical key interlock mechanism also operates as a shift lock:
With the key switch turned to ON, the selector lever cannot be shifted from “P” (parking) to any other
position unless the brake pedal is depressed.
With the key removed, the selector lever cannot be shifted from “P” to any other position.
The key cannot be removed unless the selector lever is placed in “P”.

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

Shift Lock System Electrical Parts Location

) __J_M,._N-,OLL&
J\‘/ 1 smp/.amp Swncrg/
&=

KQJJT{%

A/T shift lock switch
(ASCD brake switch)

e (

@ering column

-\l
U2
S

RS
-

-

L?ark position switch

Z
S | \
-ﬂr s“ \._
S

—

R\
Ry

—_—

H‘""‘\._
AT device harness el

connector

Park position switch
harness connector

Left side

SATO024J

LG

EC

BR

ST

(DX

AT-197 859
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

IGNITION SWITCH
ON or START
Fusg {Referto "EL-POWER".
BLOCK
g JB)
'
TIN]| -
G/R
G/R
|| Z H
o~ RELEASED fgcs}‘(H'FT
SWITCH
DEPRESSED {ASCD BRAKE
SWITCH)
58]
R
B
To EL-ASCD @ R mx
R B
e e
w B
i — AT
JW B DEVICE
SHIFT PARK
LOCK PCSITION
SCLENOID SWITCH
E]
_t L
L I I
B B B
h L L n -I_
A A
Mé1
1N|2N3N|:14N5N|6N7N ar _([> —U *
INNLERLE ey T blojaislel 1IN W
* This connector is not shown in "HARNESS LAYOUT " of EL section.
AATOB5A

AT-198



TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure

AT-199

SYMPTOM 1:
e Selector lever cannot be moved from “P” position with Gl
key in ON position and brake pedal applied.
e Selector lever can be moved from “P” position with key
in ON position and brake pedal released. 14
s Selector lever can be moved from “P” position when
key is removed from key cylinder.
SYMPTOM 2: B
Ignition key cannot be removed when selector lever is set
to “P” position. It can be removed when selector lever is set
to any position except “P”. LG
Check key interlock cable for damage. NG_ Repair key interlock cable.
oK "| Refer to “Key Interlock EG
Cable”, AT-201.
Y =
Check selector lever position for damage. NG .| Check selector lever. Refer FE
oK "1 to “ON-VEHICLE SER-
VICE — Inhibitor Switch ‘
and Control Cable L
Adjustment”, AT-205, 206.
CONNERT [y b WHT
Ej CHECK POWER SOURCE. NG‘ Check the following items:
AT shift lock switch 1. Turn ignition switch to “ON" position. 1. Harness for short or
(ASCD brake switch) (Do not start engine.} open between battery
hamess terminal 2. Check voitage between A/T shift lock and A/T shift lock switch
@ switch (ASCD brake switch) harness (ASCD brake switch) =
: terminal @ and ground. harness terminal @
am Voltage: Battery voltage 2. Fuse
n 3. Ignition switch (Refer to BA
1 ko @— oK EL section.)
AATOTEA
& Y R
E] DISEONKECT Ly CHECK INPUT SIGNAL NG | Check the following items:
ES} [A/T SHIFT LOCK SWITCH (ASCD brake 1. Harness for short or
AT device switch)]. open between A/T S
harness terminal Turn fgnition swifch to “ON" position. (Do device harness connec-
. 1 i, not start engine.) tor @ and A/T shift lock
[:lE SE lj % & ® Check voltage between A/T device has- switch (ASCD brake RS
3 ness terminal @ and ground. switch) harness connec-
tor
B @ ﬂ Brake pedal Voltage 2. A/Tg%ift lock switch Ly
o @ Depressed ov (ASCD brake switch) i
= Released Battery voltage {Refer to “Component
AATOTTA Check”, AT-203.) g
i OK t
®
(Go to next page.) EL
X
861
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TROUBLE DIAGNOSES — A/T Shift Lock System

A€

AT device

harness connector

6

i

AATO75A]

Diagnostic Procedure (Cont’d)

®

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Disconnect A/T device hamess connec-
for.

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

If OK, check harness for short to
ground and short to power.

NG

OK

¥

Repair open circuit or short

"| to ground or short to power

in harness or connectors.

CHECK PARK POSITION SWITCH.
Refer to “Component Check”, AT-202.

NG

Replace park position
switch.

OK

¥

CHECK SHIFT LOCK SOLENOID.
Refer to “Component Check”, AT-202.

NG

hd

OK

Reconnect shift lock harness connector.

h 4

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

¥

Replace shift lock solenoid.

Recheck shift lock operation.

NG

OK

h 4

INSPECTION END

AT-200

1. Perform A/T device
inputfoutput signal
inspection test.

2. If NG, recheck harness
connector connection.




TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

Stearing lock

Selector lever
release button

Unlock

Selector

Slider
Adjuster holder

Key interlock
cabfe

Casing cap

/;/
=2 I S o
R
Control |
Bracket cable
The inner cable length is adjusted here.
Refer to Service Manual for the procedures. AATE23

CAUTION:

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

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

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

AT-201

Gl

)

BT

[

EL

863
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TROUBLE DIAGNOSES — A/T Shift Lock System

Steering lock

Key interlock
cable

Lock plate
AATGZ4

Key Interlock rod

Bracket

Key interlock rod
AATT713

Ej NISSONNEGRT
A€

Shift lock sclenoid

DISCOMNEGT
A€

AJT device

harness connector hamess connector

AATOT4A
& DISCONNECT E DISCONNECT
1.8. T.S.
A/T device Park position switch
harness connector harness connector
5 1
B L

SATG29

Key Interlock Cable (Cont’d)
INSTALLATION

1. Remove key from key cylinder.
2. Set key interlock cable to steering lock assembly and install

lock plate.
3. Clamp cable to steering column and fix to contro! cable with
4

band.
Set control lever to “P” position.

5. Insert key interlock rod into adjuster hoider.

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

Component Check

SHIFT LOCK SOLENOID

e Check operation by applying battery voltage to A/T device
harness terminal () and shift lock solenoid harness termi-

nal (1.

PARK POSITION SWITCH

e Check continuity between A/T device harness terminal (&)
and park position switch harness terminal (1).

Condition Continuity
When selector lever is set in “P” posiion and selec- Yes
tor lever button is released
Except above No

AT-202



TROUBLE DIAGNOSES — A/T Shift Lock System

Component Check (Cont’d)

A/T SHIFT LOCK SWITCH (ASCD BRAKE SWITCH})
Tl e Check continuity between terminals () and @).
1s. @l
LE]
AT shift lack itch s -
(ASC?D’br.:;e :mgh) Conditicn Continuity
[J%_‘ When brake pedal is depressed No i
When brake pedal is released Yes L
' I Check A/T shift lock switch (ASCD brake switch) after [
== adjusting brake pedal — refer to BR section (“Adjustment”,
satosn)|  “BRAKE PEDAL AND BRACKET”).
LG
BE
ClL
(T

AT-203 865



866

ON-VEHICLE SERVICE

w2 o

< @ = -
?_, Dra:n‘;;%

< "

/

o
T T——— saTosty

Inhibitor switch A/T solenoid harness

connector SAT030J

Harness /
terminal body

SATH9EC

Unit: mm {in)
QO Ssbolts ¢ = 40 (1.57)
© sbolts ¢ = 33 (1.30)
@ 2bofts § = 435(1.713)

SATOD4F

Control Vailve Assembly and Accumulator
REMOVAL

1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

3. Disconnect A/T solenoid harness connecior.

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

M, Xand @.

Bolt length, number and location 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 neces-
sary. Refer to AT-235.

AT-204



ON-VEHICLE SERVICE
Control Valve Assembly and Accumuiator

AN | (Cont’d)
7 Servar 8. Remove servo release and N-D accumulators by applying
compressed air if necessary. Ell

o Hold each piston with a rag.

o

(=]
AAT279
LG
INSTALLATION
e Set manual shaft in Neutral, then align manual plate
with groove in manual valve. EC

e After installing control valve assembly, make sure that
selector lever can be moved to all positions.

VPO“)O Q
el & \a) Ma/nua! plag‘%lo GL
AR —«_U?JHﬁOSATUQU

BT

Revolution Sensor Replacement

N Revolution sensor | 4 pamave under cover
2. Remove revolution sensor from A/T.
3. Reinstall any part removed.

e Always use new sealing parts. B
2y
:?“}' :,
i ".5\\:9 T,
R
Inhibitor switch A/T solenoid harness
connector SATOS0J FR

Inhibitor Switch Adjustment

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

M s

A i
Control cable
.

T

=

’ ED
Manual shaft N \ Ve
SAT033J

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

5. Reinstall any part removed. Bl

6. Check continuity of inhibitor switch. Refer to AT-80.

Inhibitor switch
SAT092J

AT-205 867
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ON-VEHICLE SERVICE

11.8 - 14.7 Nem -
(1.20 - 1.50 kg-m,
8.7 - 10.8 Hi-Ib)

] //’

el
Y EKv3s105480-TL
\quadose)  AES
a5

SAT782

Control Cable Adjustment

Move selector lever from the “P” position to the “17” 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

impropetly aligned, the control cable needs adjustment.

1. Place selector lever in “P” position.

2. Loosen controi cable lock nut and place manual shaft in “P”
position.

CAUTION:

Turn wheels more than 1/4 rotations and apply the park

lock.

3. Puli control cable in the direction of the arrow shown in the
illustration by specified force.

Specified force: 9.8 N (1.0 kg, 2.2 Ib)

4. Tighten control cable lock nut.

5. Move selector lever from “P” to “1” position again. Make
sure that selector lever moves smoothly.

¢ Make sure that the starter operates when the selector
lever is placed in the “N’” or “P” position.

¢ Make sure that the transmission is locked properly
when the selector lever is placed in the “P” position.

Differential Side Oil Seal Replacement

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

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

AT-206



REMOVAL AND INSTALLATION

Qii charging
Transaxie pipe
Crankshaft position sensor {OBD) AATB894

Removal

CAUTION:

When removing the transaxle assembly from engine, first
remove the crankshaft position sensor (OBD) from the
assembly.

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,

ground and vehicle speed sensor.

Remove crankshaft position sensor (OBD) from transaxle.

Remove LH mounting bracket from transaxle and body.

Tighten LH mounting bracket bolts to the specified torque.

Refer to EM section (“ENGINE REMOVAL").

7. Disconnect control cable at transaxle side.

8. Drain ATF.

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

10. Disconnect oil cooler piping.

11. Remove starter motor from transaxie.

12. Support engine by placing a jack under oil pan.

o Do not place jack under oil pan drain plug.
13. Remove cenier member.

L

@ o

Tighten center member bolts to the specified torque. Refer 3

to EM section (“ENGINE REMOVAL”).
14. Remove rear cover plate and bolts securing torque con-

verter to drive plate.
Tighten rear plate cover bolts to the specified torque. Refer

to EM section (“OIL PAN”).
¢ Rotate crankshaft for access to securing bolts.

15. Support transaxle with a jack.
16. Remove bolts fixing A/T to engine.
17. Lower transaxle while supporting it with a jack.

AT-207

El

LG

o
=

T

=
[

869



REMOVAL AND INSTALLATION

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 and ring

gear.

SAT977H

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

e [nstall bolis fixing converter to drive plate.

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

e Tighten bolts securing transaxie.

& AT to engine . ) \pe
@ Engine to A/T . e Tighten LH mounting bracket bolis to the specified torque.

Refer to EM section (“ENGINE REMOVAL”).

e Tighten center member bolts to the specified torque. Refer
to EM section ("ENGINE REMOVAL”).

e Tighten rear plate cover bolts to the specified torque. Refer
to EM section (“OIL PAN™).

Boli No. Tﬁ:i:;”gﬂfiﬂg; £ mm (in)

2 g AATEO5 ® 39 - 49 (4.0 - 5.0, 29 - 36) 45 (1.77)
@ 30 - 36 (3.1 - 3.7, 22 - 27) 30 (1.18)

® 30 - 36 (3.1 - 3.7, 22 - 27) 40 (1.57)

@ 74 - 83 (7.5 - 8.5, 54 - 61) 45 (1.77)

® 30 - 36 (3.1 - 3.7, 22 - 27) 80 (3.15)

® 30 - 36 (3.1 - 3.7, 22 - 27) 65 (2.56)

¢ Reinstall any part removed.

870 AT-208



REMOVAL AND INSTALLATION

Installation (Cont’d)

& Check fluid level in transaxle.

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

® Periorm road test. Refer to AT-56.

SATG3BA]

MT

AT-209 871
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MAJOR OVERHAUL

SEC. 311+313+327-381

Differertial side
bearing adjusting shim%

[@ 113 - 127

Pinion mate gear thrust washer {(11.5 - 13.0, 83 - 94) @
Pinion mate gear /@
side

Pinion mate shaft
Lock pin & K ) Differential
Side gear /- o) bearing
Side gear thrust washer Q.‘i' \
Diffarential Final gear

Speedometer drive gear

case
Difierential side bearing (ATED
% ///

(D) 18 - 21 (1.8 - 2.1, 13 - 15)_-—@§’/a
| 4.9 - 68

(0.5 - 0.7, 43 - §1) | 49 - 6.8 (0.5 - 0.7, 43 - 61) /@

Seal ring
X116

Oil pump cover

Speadomater pihion\ . _ \ Baffle plate
\ \ Inner gear
il Outer gear
O-rfnge

Oil pump heusing
Qi seaIQSeal lip
Input shaft

O-ring@

Differential lubricant tube

Ol pump assembly

Clip

N Converter housing

Ditferential side oil seal @] : N-m ikg-m, in-Ib)
Torque ::cm\.'erter8 [ : Nem (kg-m, ft-lb)
- [0 44 - 59 (4.5 - 6.0, 33 - 43) CETE>: Apply ATF.

E= (P) : Apply petrolsum jelly.
 : Select with proper thickness.

SAT9438I

AT-210



MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

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

(Gl
_ Outer and inner diameter of needle bearings
Quter diameter of thrust washers item | Ouler diameter | Inner diameter
Item Oular diamater number mm (in) mm (in) W&
numt:er mm (i} @ 49.8 (1.981) 36.2 (1.388)
76.0 (2.902
@* (2.992) 418 (1.546) | 231 (0.909)
® 80.0 (3.150) © 70.0 (2.756) | 50.0 (1.069) el
* : Select thicknes
glect proper thickness © @ ) 50.9 (2.004) | 31.2 {1.228)
® 51.0 (2.008) 33.1 (1.303) e
® ® 0 : I ® 40.8 (1.961) | 35.2 (1.386) -
® . © 56.5 (2.224} 34.9 (1.374)
B 87.0 (3.425) 69.0 (2.717) EC
) 50.6 (1.992) 34.7 {1.366)
FE
Gl
B

i
BR
ST
BT
(4
Outer & inner diameter of bearing races, Outer diameter of snap rings
adjusting shims and adjusting spacer item Outer diameter EL
i " number mm {in) EL
ltemn Quter diameter | [nner diamater
number min {in) mm {in} © 150 (5.91)
(W) 51.0 (2.008} 36.0 {1.417) ® 119.1 (4.689) I
@* | 380 (1.496) | 281 (1.106) © 182.8 (7.197) :
®* 75.0 (2.953) £8.0 (2.677) ® 144.8 (5.701)
98.0 (3.858) 91.0 (3.583) ® 173.8 (5.843)
* : Select proper thickness @ 133.9 (5.272)

SATS01
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MAJOR OVERHAUL

Oil Channel

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

Torque converter il pump discharge hole
pressure

(Lock-up released)

Reverse clutch pressure Servo release accumulator

. shoulder pressure
Qil pump P
assembly

Qil pump suction hole
Reverse

clutch Differential lubricant hole
pressure

Qil cocler tube (IN)

Servo release
accumulator
back pressure
{Reverse clutch
pressure)

Sarvo 4th apply
chamber pressure

Qil pump
suction hole

Servo 2nd apply
chamber pressure

~ Oil pump discharge hole Servo 3rd release

chamber pressure
High clutch pressure
—Torgue converter
pressure
{Lock-up applied)

Low & reverse brake pressure

luteh N-D accumulater shoulder pressure
Qverrun clutch pressure {Line pressure)

Forward clutch pressure
P N-D accumulator back pressure

{Servo 4th apply chamber pressure)

Oil cooler tube (OUT) hole

Forward clutch pressure

Oil cooler tube {IN) hole

Overrun clutch pr
pressure Torque converter pressure
(Lock-up released)

Torgue converter pressure
{Lock-up applied)

High clutch
- pressure
: N [
\—Oil pump discharge hole L
Low & reverse brake Oil cooler (IN) hote pressurg
pressure Reverse cluich pressure
Differential lubricant Oil pump suction hole
hole
C i
L Line pressure AAT307

876 AT-214

Torque converter pressure (Lock-up applied)



DISASSEMBLY

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

=

El4

3. Check torque converter one-way clutch using check tool as

/ shown at left.

f/ a. Insert check tool into the groove of bearing suppont built into Ee
one-way clutch outer race. -

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

7Ty

| Screwdriver —__
. cf
! P

( \\ X ¢. Check that inner race rotates clockwise only. If not, replace
t o | |\ torque converter assembly.
N N\ @
y i - i) <
) Bend a wire and use ‘
g __. it as a check tool. ]
o) Approx. 3.0 (0.118)
o [Bend a 1.5 (0.059) dia.
= wire in half.}]
" R
=}
&
o
< -
Approx. B4
15 (0.59)
-
Inner race
s RE
Unit: mm (in) One-way clutch
SATO08D,
: . . : BIR
f | e I e
){;-O“ charging pipe, 4 4. Remove oil charging pipe and oil cooler tube.
o | f‘]
210 st N ST
r Yk 5]
T e R 0y
1, \t/r/@ /alTj: Y
I /;—'n £ QJZQ '
| . I‘:;ﬁ ] "9\ Bj
i/ \ ;--';L-—.;— Lo
A 8
O-ring \T - Qil cooler 37
Washer—\//g % tube
SAT411HA
5. Set manual shaft to position “P”.
6. Remove inhibitor switch.
EL
(DX
e e
W:_T@'_Manual shaﬁ%}l—‘w
ST 8ATO23Y

cable

AT-215 877
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DISASSEMBLY

SATOO3F

Unit: mm (in}
@ 5bolts ¢ = 40 (1.57)
® 6bolts ¢ = 33 (1.30)
® 2bolts ¢ = 435 (1.713)

SATO04F

A Y

Stopper rin: -
PP g \\ _, Terminal body
i

o
A/T solenoid
~— harhess

/ / //’/&/;ATm 5D

Terminal body

L@ ,)\\\

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 particles, the frictional material {clutches,
band) may need replacement. A tacky film that will not wipe
clean indicates varnish build up. Varnish can cause valves,
servo, and clutches to stick and can inhibit pump pressure.
If frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”’, “ENGINE
COOLING SYSTEM").

Remove control valve assembly according to the following

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

Remove stopper ring from terminal body.

Push terminal body into transmission case and draw out
solenoid harness.

AT-216



DISASSEMBLY

Manual valve

SATOQGF

Return spring
servo release accumulator piston

@

—

”/” N-D accumulator pisten
e e |
AR D)
oﬁ e
e O TNl éﬂ
@) ,/m \\(ﬂ'\
AR

f‘ ’i
) TSR] —
b}"‘f IO!“'DV =y 7_

Servo release accumulator piston

I o ; I { /
/ w‘f(j %; / / /ﬂ/ SATO9DA

O

J /
Servo release accumulator piston %S ATE23DA

10.

11. Remove return spring from servo release accumulator pis-

Remove manual valve from control valve assembly.

ton.

EM

LG

Gl

MIT

12. Remove servo release accumulator piston with compressed

13.

14.

15.

16.

17.

air.
Remove O-rings from servo release accumulator piston.

Remove N-D accumulator piston and return spring with

compressed air.
Remove O-rings from N-D accumulator piston.

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

Check accumulator return springs for damage and free
length.

AT-217

=

A,

r
B
pait
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DISASSEMBLY

Lip seals
{4 pieces)

L & R oil tube
SATBE2HA

: /) ¢

2y A& AN

PO A
Gl o e
N

\< e s Gl [

n 1 B B P = K T

(\r R S . Omi",;\%q‘

LS TRy T R
AR RNl

SAT235F

Final drive
assembly

SAT228F

18. Remove lip seals.

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

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

a. Remove converter housing mounting boits.

b. Remove converter housing by tapping it lightly.

c. Remove O-ring from differential oil port.

21. Remove final drive assembly from transmission case.

AT-218



DISASSEMBLY

22. Remove differential side bearing outer race from transmis-

— sion case.
Gl
. KV3B105450
_\ e
Q\\\\ (J34286}
SRS B
_ S
[ s SATO10FB
23. Remove differential side bearing adjusting shim from trans- LG
mission case.
FE
Gl
[T

24, Remove differential side bearing outer race from converter
housing.

KVv38105450
(J34286}

A
R
, . . : BR
25. Remove oil seal with screwdriver from converter housing.
¢ Be careful not to damage case.
ST
O T
77N R
f|\f 0il seal.
i
. AR =
\\\\t\}:ﬁ// - 5T
1&’\ ,_ ) ‘;‘ =
T SAT032D
L8
. . Mléms
26. Remove oil tube from converter housing.
EL
DX

SATZ30FA
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DISASSEMBLY

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

% b. Remove oil pump assembly, baffle plate and gasket from

Qil pump oo
assembly transmission case.

SATO12F

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

@/—Bearing race
©/Thrusl washer

SATO13F|

28. Remove brake band according to the following procedures.
' R a. Loosen lock nut, then back off anchor end pin.

g S ~Anchor end pin .

P e i TR . e Do not reuse anchor end pin.

b. Remove brake band and strut from transmission case.

SAT196F

882 AT-220



DISASSEMBLY

40 - 50 (1,57 - 1.97) L ]
b

-
40
(1.57)
L

Unit: mm (in)
SATO39D,

SAT0O40D,

S5AT566F

Needle bearing - - ‘: N
= i =]

High clutch

Needle
bearing

SATH67F

To prevent brake linings from cracking or peeling, do
not stretch the flexible band unnecessarily. When
removing the brake band, always secure it with a clip as

shown in the figure at left.
Leave the clip in position after removing the brake

band.

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

29. Remove input shaft assembly (high clutch) and reverse

a.

b.

C.

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

clutch.

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

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

AT-221

&
=

!

MA

=R

LC

HA
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DISASSEMBLY

High clutch hub
@me sun gear

SATS568F

High clutch hub\@

Meedle bearing * IQ-ZJTE
/—\

Front sun gear
N

d. Remove high clutch hub and front sun gear from transmis-
sion case.

e. Remove front sun gear and needie bearing from high clutch
hub and check for damage or wear.
f.  Remove bearing race from front sun gear and check for

damage or wear.

30. Remove needie 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 front planetary carrier
assembly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver.

AT-222



DISASSEMBLY

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

e

<o Q/ ./':‘f/r_ @ﬂ
AN
- A

[Ty /
/ \‘S /@ | ( iy
i k) \ fﬂ L \. \\‘\‘\
/ 7 Hooking tool 5

T A —\\Z‘_‘::zﬂ/b
L“%&f‘\m - LG

EM

) EC
Approx. 3 mm (0.12 in) dia.
FE
Cut these arcas ~_|
J CL
AATBEY
: : . M
~— /Screwdrver ¢. Remove snap ring with flat-bladed screwdriver.
FA
Rl
SATD22F|
_ d. Remove front planetary carrier with low and reverse brake
Front planelary carrier piston and retainer.
Low and reverse SF'I
brake piston
and retainer
RS
BT
SATO23F
) . (R,
Spring retainer e. Remove low and reverse bnfake spring ret{:lmer. .
e Do not remove return springs from spring retainer.
L
o3¢

SAT148F
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DISASSEMBLY

Low one-way clutch

SAT048D

Low and reverse
brake piston
and retainer

Front planstary

carrier Black side

Needle bearing

SATO24F

Clearance

SATO25F

SATQ26F]

Rear sun gear
Take care of its direction.

Rear planetary carrier

SATO27F

f.

g.

33.

b.

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

Remove needle hearing, 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
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm {0.0079 - 0.0276 in)
Allowable limit:
0.80 mm {0.0315 in)
Replace front pilanetary carrier if the clearance exceeds
allowable 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-224



DISASSEMBLY

Needle bearlng@ *

Rear planetary
carrier

Black side

Needle bearmg\. * T =

SATO28F

Clearance

SATO054D)

TR Rear internal gear

Forward clutch hub

SATO29F

Overrun clutch hub

SATO30F

Cverrun clutch hub

Needle bearing

SATC31F

c. Remove needle bearings from rear planetary carrier assem-
bly.

d. Check rear planetary carrier, rear sun gear and needle bear-

ings for damage or wear.
e. Check clearance between pinion washer and rear planetary

carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm {0.0079 - 0.0276 in)

Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds

allowable limit.

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

35. Remove overrun clutch hub from transmission case.

36. Remove needle bearing from overrun clutch hub and check
for damage or wear.

AT-225
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DISASSEMBLY

Ui

Forward cluich

SATO32F

Needie bearing }
D —-pET

Btack side

SATO33F|

AATS50

Soft

SAT440D

37. Remove forward clutch assembly from transmission case.

38. Remove needle bearing from transmission case.

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

¢ Do not mix bolts (&) and ®).
e Always replace bolts (&) as they are self-sealing boits.

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

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

c. Remove adjusting shim.

AT-226



DISASSEMBLY

d. Remove output shaft assembiy.

ERM

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

Soft
hammer

e. Remove needle bearing.

40. Disassemble reduction pinion gear according to the follow-

ing procedures.
a. Set manual shaft to position “P” to fix idler gear. ST
b. Unlock idler gear lock nut using a pin punch.

BT
R&
¢. Remove idler gear lock nut.
e Do not reuse idler gear lock nut.
=
10X

SATO61D
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DISASSEMBLY

S§T27180001
(J25726-A)

Jooeomy
[ 14
Al 1

A
] ‘ . il
,-d] n L

Jya- ey ot = ™
I %—Tﬂ_\}\\\\smw DB

Adjusting
shim

SATY16D,

SATO3SF)

Parking actuator
support \f%ﬁ
—

SATQ40F

d. Remove idler gear with pulier.

€. 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.
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REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. 318 .64 7.5 Nem
(0.65 - 0.76 kg-m,

56.4 - 66.0 in-lb)
Oil seal #3¢ E
!

\— Detent spring
D/ Retaining pin §39

i Parking rod
Parking rod plate -~

Manual shaft

SAT451HA

ﬁ REMOVAL
;:vfffi ;} \ 1. Remove detent spring from transmission case.
,f r::l P Dlh "]‘ﬂ /}

L__i Guide pin - Bol: )
/L ‘\f—/J\(‘L&&}

P g ~
? %Detent sprlng
=]

- 2. Drive out manual plate retaining pin.

ST23540000
(J25689-A) /

e

| /im
J E—)’\’f ﬂw%ﬂmzos

ST23540000 5 4. Remove parking rod plate from manual shaft.

i 1 ; o
Parking rod N 5. Draw out parking rod from transmission case.

Parking rod\ \<
PSS
\ Manual

shaft \?‘l (

AT-229

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

2,
E
LG
EG
FE
CL
B

FA

891
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REPAIR FOR COMPONENT PARTS

SATO49F

SATO44F]

$725710000 i%-l\-\am

(J2568g-4) KV¥32101000

SATO45FB

Manual Shaft (Cont’d)

6. Pull cut manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission

case.

8. Remove manual shaft oil seal.

INSPECTION

e Check component parts for wear or damage. Replace if
necessary.

INSTALLATION

1. Install manual shait il seal.
s Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groave of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

AT-230



REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont’d)

5. Install parking rod to parking rod plate.
) 6. Set parking rod assembly onto manual shaft and drive
Parking rod retaining pin. el

7 e Both ends of pin should protrude.
/ (& ;“\A Approx. M
N i .
“) R [l

3 mm (0.12 In)
Retaining pin
ST2354000O

(J25689-A)

Parking rod plate

SATO34)

LG

7. Drive manual plate retaining pin.

¢ Both ends of pin should protrude.
W EG
S$T23540000
J25689 A) / Approx

3 mm
e (0.12 in) FE
_.\rgn—\—\j Retalnlng pin
Manual plate ©[|:
SATO47FB
1

8. Install detent spring.

hfcm% Bf" ,

5 =
f % Detent spring FA
N et
2 =
I RA
s f
l SAT042F
Qil Pump
SEC. 313 &7
i )
Qil pump housing Oil seal §78 BT
Q- rlng@ GTE> BS
Oil pump cover Outer gear
lAner gear BT
7-11 Nem \
(0.7 - 1.1 kg-m,
61 - 95 in-b) 2,
\m’ il /
EL
NS
- o3
.@ . Apply ATF.
bt . Apply petroleum jetly.
Seal ring Q ® ® PEY P
SATO50FC
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REPAIR FOR COMPONENT PARTS

SATE99H

SATO51F

Inner gear

Quter gear

SAT092D

SATOS83D

SAT094D

Oil 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. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

INSPECTION
Oil pump housing, oil pump cover, inner gear and .
outer gear G
o Check for wear or damage.
A&
EM
Side clearance L
Dial gauge e Measure side clearance of inner and outer gears in at least
g four places around each outside edge. Maximum measured [EQ
il S values should be within specified positions.
Standard clearance:
0.030 -~ 0.050 mm (0.0012 - 0.0020 in) K=
[ ]| e |f clearance is less than standard, select inner and outer
gear as a set so that clearance is within specifications.
Inner and outer gear: GL
' Refer to SDS, AT-305.
Oil pump Inner gear gear e |f clearance is more than standard, replace whole oil pump
housing assembly except oil pump cover. BT

FA&
% . Measuring points i
SATO95D
e Measure clearance between outer gear and oil pump hous- :
ing.
/ Standard clearance: &7
0.111 - 0.181 mm (0.0044 - 0.0071 in)

Allowable limit:
0.181 mm (0.0071 in) B
e If not within allowable limit, replace whole oil pump assem-
bly except oil pump cover.

©R

SAT096D

Clearance Seal ring clearance
& Measure clearance between seal ring and ring groove.
4 Standard clearance: EL
T 0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit: )
RS 0.25 mm (0.0098 in) i

4// Sealringl e |If not within allowable limit, replace oil pump cover assem-

§> 5 bly.
e /
Q\% SAT097D
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

ASSEMBLY
/ 1. install oil seal on oil pump housing.

ST33400001
(J26082)

SATS00DB

2. Install O-ring on oil pump housing.
e Apply ATF to O-ring.

SATO93D

Inner gear ‘ 3. Install inner and outer gears on cil pump housing.
e Be careful of direction of inner gear.

4
Outer gear o

SATO92D|

4. Install oil pump cover on oil pump housing.

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

b. Tighten bolis in a crisscross pattern.

[®: 7 -1 N-m (0.7 - 1.1 kg-m, 61 - 95 in-Ib)

SATO51F|

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

e« Do not spread gap of seal ring excessively while install-
ing. The ring may be deformed.

SATEI9H

896 AT-234




REPAIR FOR COMPONENT PARTS

Control Valve Assembly

| —_

5 -

fa—v:\//\T‘TL @ (6 pieces)

SEC. 317
[@] 7-9{07-09, 61 - 78)
@€

e o -
o o PO

l d\\\@-\/{ D] 3.4 - 2.4

i (0.35 - 0.45,
./J ; &_—f’@b‘i' 30.4 - 39.1)

R

‘Qg_m 7 -9 (0.7 - 0.9, 61 - 78)

B : Nem (kg-m, in-lb)

SATE61I
@ Oil strainer (@) il cooler relief valve spring (3 Pilot filter
(2) O-ring Check ball Separaling plate
(3) Stopper ring (9) Separating plate (9 Steel ball
@ Terminal body Support plate Control valve upper body
(5) O-rings (1 Steel ball
(6) Control valve lower body (12 Control valve inter body
DISASSEMBLY
Disassemble upper, inter and lower bodies.
Bolt length, number and location:
Bolt symbol @ ) © @ (& ®
Bolt length “¢”  mm (in)| 135 | 580 | 400 | 660 | 330 | 780
QEEE]] 2 (0.531) | (2.283) [ (1.575) [ (2.598) [ (1.299) | (3.071)
Number of bolts 6 3 6 1 2 2

—

: Reamer bolt and nut.

AT-235
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

al (@ @ @

] - "
Bolt I T2
! —’.IT-'_-.\-.If—lﬂ:a o
— 2 T
Bolt (@ Lower body ! {52 D= x
e | N
o i L
Inter
Fbody

11

=

Support 4 Upper
plate

1] boev
Section Y—Y ja% = <)
=
Nut :[ = [' J.ko} '
- @

—'@l@l'-‘;"‘{ﬁ‘ ~y
5 =

Section 2—Z

AATI22A

a. Remove bolts @), (@) and () and remove oil strainer from
control valve assembly.

strainer

|>:l=,_$

Solenoid % b. Remove solenoid valve assembly and line pressure sole-
assembly noid valve from control valve assembly.

Line pressure A

S rin
solenoid pring

¢. Remove O-rings from solenoid valves and terminal body.

Q/O ring

Terminal
body

SATO63F
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts (b), (&) and
nut (0.

A

{E

e. Remove inter body from lower body.

EC

L
It

el

BT

SAT432D

f.  Turn over lower body, and remove accumulator support

Accumulator ;
m support plate plate

SAT108D

Chock ball Li g. Remove bolts (¢), separating plate and separating gasket
ec| al INe pressure f|’0m lower bOdy

relief valve A

spring h. Remove steel balls and relief valve springs from lower body. g7

i B e Be careful not to lose steel balis and relief valve
T springs.
A
- as
Section A—A BT
SAT110D
. . &
Inter body i.  Remove inter body from upper body.

EL

iy
Separating ¥ ‘ JEx
plate and
gaskets

Upper body

SATO65F,

AT-237 899
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REPAIR FOR COMPONENT PARTS

® 5 balls

SAT412H)

SATOB7F

SAT550G

SATS51G

Shift sclencid valve B

\\\ Torque converter
clutch solencid
valve

Overrun clutch solenoid valve

Line pressure
salenoid valve

AATESOD

Control Valve Assembly (Cont’d)

j-  Check to see that stee! balls are properly positioned in inter
body and then remove them.

e Be careful not to lose steel balls.

k. Check to see that steel balls are properly positioned in
upper body and then remove them.

e Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies

e Check 10 see that retainer plates are properly positioned in
lower body.

e Check to see that retainer plates are properly positioned in
upper body.
e Be careful not to lose these parts.

Oil strainer
e Check wire netting of cil strainer for damage.

Shift solenoid valves “A” and “B”, line pressure
solenoid valve, torque converter clutch solenoid
valve and overrun clutch solenoid valve

e Measure resistance. Refer to “Components Inspection”,
AT-121.
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REPAIR FOR COMPONENT PARTS

g = )
|
ag, 3 ddl
|__ ¢ {Length) {
[ 1
SAT138D
® 5 balls

SATOB7F

— Upper inter
separating
gasket

. 3 Separating
plate

e= 27

Upper
separating
gasket

SATO72F]

Separating
plate &
gasket

Reamer boit (f)
Upper tody

Reamer
bolt ()

Washer

Pilot filter

SATO74F

Control Valve Assembly (Cont’d)

Oil cooler relief valve spring

e Check springs for damage or deformation.
® Measure free length and outer diameter.

Inspection standard:

Unit: mm (in)

Part No. 4

D

31872-31X00 17.02 (0.6701}

8.0 (0.315)

ASSEMBLY
1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balls in

their proper positions.

b. Install upper separating gasket, upper inter separating gas-

ket and upper separating plate in order shiown in illustration. -

c. Install reamer bolts () from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets

as a set.

d. Install pilot filter.

AT-239
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REPAIR FOR COMPONENT PARTS

® 5 balls

B s

Upper body
Reamer bolt ()

SATOTBFA

Check ball Line pressure
relief valve A
spring

SATHOD

Lower separating
gasket

94— Lower separating
plate

Lowver inter
separating gasket

BATO02

Support plate

SATO78FA

Control Valve Assembly (Cont’d)

e.

h.

j-

Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

Install inter body on upper body using reamer bolts () as
guides.
Be careful not to dislocate or drop steel balls.

Install steel balls and relief valve springs in their proper
positions in lower body.

Install lower separating gasket, lower inter separating gas-
ket and lower separating plate in order shown in illustration.

Install bolts (e) from bottom of lower body. Using bolts (¢) as
guides, install separating plate and gaskets as a set.
Temporarily install support plates on lower body.
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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 (® slightly.
Lower body @H
Reamer o
bolt GJT ) ! 14
\F\Mz 5 Inter and
== 1 upper bodies EM
SAT126DA,
2. Install O-rings to solenoid valves and terminal bady. L
e Apply ATF to O-rings.
EC
& -'.— 8 V.ILJ‘I o[
Q /O ring ‘rLE.
Terminal
body GL
SATOB3F|
BT

3. Install and tighten bolts.
Bolt length, number and location:

Bolt symbol @ @ @ @ @
Bolt length “¢”
B | mm (in)| 135 | 580 | 400 | 660 | 330 | 780 A
- (0.531) | (2.283) | (1.575) | (2.598) | (1.299) | (3.071)
Number of bolts 6 3 6 LA 2 2
ST
Bnlt@-\
Lower body
Bolt
(HA

.‘
\BLOD

< _-ﬁu ~
_/ OO ' . II : EL

Support
plate

Section Y—Y D

Nut

Section Z—Z

AAT122A
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REPAIR FOR COMPONENT PARTS

SATOB1FA

Solenoid ?

SATOB2F]

SATOBAF

Control Valve Assembly (Cont’d)

a.

b.

C.

d.

e.

f.

Install and tighten boits (b) to specified torque.
: 7 -9 N'm (0.7 - 0.9 kg-m, 61 - 78 in-lb)

Install solenoid valve assembly and line pressure solenoid
valve to lower body.

Remove reamer bolts (¥) and set oil strainer on control valve

assembly.
Reinstall reamer bolts (f) from lower body side.

Tighten bolts @), (©, @ and () to specified torque.
i@ :7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

Tighten boits () to specified torque.
@ :3.4-4.4Nm(0.35 - 0.45 kg-m, 30.4 - 39.1 in-1b)
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REPAIR FOR COMPONENT PARTS

SEC. :17

Control Valve Upper Body

Apply ATF to all components before installation.

@ Upper body
@ Retainer plate
Plug

Return spring

Torgue converter clutch control
valve

Retainer plate

Plug

Return spring

1-2 accumulator valve
Retainer plate

PEERE® @E®

@ Return spring

Torgue converter refief valve
Retainer plate

Plug

Overrun clutch reducing valve
Return spring

Pilot valve

Return spring

Retainer plate

1-2 accumulator retainer plate

CERARERACR

AT-243

SATES8H

Return spring

1-2 accumulator piston
Plug

Retainer plate

Return spring

1st reducing valve
Piug

Retainer plate

Plug

Retainer plate

GEERREER®

&

&l

Gl

T

[F,

[
s

905
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REPAIR FOR COMPONENT PARTS

Retainer plates in upper body

SATE51G

SATS53G

Retainer plate

Screwdriver

Plug

SATHEE4G

SAT137D

D (Coll outer

¢ (Length)

SAT138D

Control Valve Upper Body (Cont’'d)
DISASSEMBLY

1. Remove valves at retainer plates.
® Do not use a magnetic pick-up tool.

a. Use a screwdriver to remove retainer plates.

b. Remove retainer plates while holding spring, plugs or
sleeves.

¢ Remove plugs slowly to prevent internal parts from
jumping out.

¢. Place mating surface of valve body face down, and remove
internal parts.

e i avalve 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
e Measure free length and outer diameter of each valve
spring. Also check for damage or deformation.
Inspection standard:
Refer 10 SDS, AT-302.
¢ Replace valve springs if deformed or tatigued.
Control valves

e Check sliding surfaces of valves, sleeves and plugs.

AT-244



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

ASSEMBLY

® Lay control valve body down when installing valves. Do
not stand the control valve body upright.

i
e

ez

e
=

SAT139D

1. Lubricate the control valve body and ali valves with ATF.
Install control valves by sliding them carefully into their
bores. EG

e Be careful not to scratch or damage valve body.

o Wrap a small screwdriver with vinyl tape and use it to insert
the valves into their proper positions.

SAT1d1D

1-2 accumulator valve

_ . e Install 1-2 accumulator valve. Align 1-2 accumulator refainer
USSRy plate from opposite side of control valve body. ST
¢ Install return spring, 1-2 accumulator piston and plug.

\>>\/ . -7 R
- Retainer =y G 28
plate - 1-2 accumulator .
v

1-2 accumulator
valve

ST refainer plate
" - Return spring

" g . 1
S —1-2 accumulator piston BU
ﬂ\' * Plug
‘- Retainer plate SAT142D)
i

_ 2. Install retainer plates
,~ Retainer plate e While pushing plug or return spring, install retainer plate.

SAT143D

AT-245 907
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

Retainer plate
Unit: mm (in)

Name of control valve Length A Length B

Pilot valve
1st reducing valve

21.5{0.846)
Torque converter relief valve
Plug

6.0 {0.236)
1-2 accumulator valve 385 (1.516)
SATOBEF 1-2 accumulator piston valve ' )

Overrun clutch reducing valve 24.0 (0.945)
Torque converter clutch control valve 28.0 (1.102)

e Install proper retainer plates.

AT-246



REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Lower Body

Apply ATF to all components before instaltation.

@ Lower body
@ Retainer plate
Return spring
Piston
Parallel pin
Sleeve
Return spring
Pressure modifier valve
Retainer plate
Plug

Shift valve B

DEEEWEE®E

@ Return spring
Plug

Return spring
Manual valve
Pressure regulator valve
Retum spring
Spring seat
Plug

Sieeve
Retainer plate
Return spring

BeORERPE@E®

AT-247

SAT428|

Overrun cluich control valve
Plug

Retainer plaie

Return spring

Accumulator control valve
Plug

Retainer piate

Shift valve A

Retainer spring

Retainer plate

BEOEEREE®®

Il

G

FE

G

=
&

909



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body (Cont’d)

Retainer plates in lower body

SAT1380

Retainer piates in lower body

SATS50A

TYPE I

910

TYPE IL

SATOBIF|

DISASSEMBLY

Remove valves at retainer plata.

®
For removal procedures, refer to “DISASSEMBLY”, “Con-
trol Valve Upper Body”, AT-244.
SATE50G
INSPECTION
_ . . . Valve sprin
: A prings . .
R i e Check each valve spring for damage or deformation. Also
5 \\ measure free length and outer diameter.
O E J - .
=8 H inspection standard:
— : e Refer to SDS, AT-302.
& Replace valve springs if deformed or fatigued.
£ (Length) Control valves

Check sliding surfaces of control valves, sleeves and plugs
for damage.

ASSEMBLY

Install control valves.
For installation procedures, refer to YASSEMBLY”, “Control

Valve Upper Body”, AT-245.

Retainer plate

Unit: mm {in)
Name of control valve and plug Length A Length B Type
Plug 19.5 {0.768)
Pressure regulator valve
Accumulator control valve
6.0 (0.236) 128.0 {1.102) {

Shift valve A
Qverrun clutch control valve

Pressure modifier valve

Shift valve B

e |[nstall proper retainer plates.

AT-248



REPAIR FOR COMPONENT PARTS

Reverse Clutch

Driven plate

SEC. 315 @1
Dish plate
Snap ringej\ i
Spring retainer—\ \

D-ringe@\
y
\

D-ring §39 CATF>~ \
Piston CATE \ -
Retainer CATF \ Drive piate e
iy
Snap ring@
: ™ — Retaining plateyir

— Driven plate

Retaining plate

L @
% : Select proper thicknass. o hD”["e plate CL
. ‘- Dish plate
CETED : Apply ATF. SAT431I

T

[

DISASSEMBLY

1. Check operation of reverse cluich
a. Instail seal ring onto drum support of oil pump cover and i\l
install reverse clutch assembly. Apply compressed air to oil :

hole.

(| ST IV o b. Check to see that retaining plate moves to snap ring. FA

@\ 7 ¢. If retaining plate does not contact snap ring:
e ¢ D-ring might be damaged. i
W@Cﬂi’_}:;‘%i\ pump assembly e (il seal might be damaged. R

- e Fluid might be leaking past piston check ball.
SATO092F
, B
- 2. Remove snap ring.
3. Remove drive plates, driven plates, retaining plate, and dish

55// plates. &T

RS
BT
SAT0O93F
&
4. Set Tool on spring retainer and remove snap ring from

KV31102400 reverse clutch drum while compressing return springs.

(34285 and J34285-87) e Set Tool directly over springs. EL
T e Do not expand snap ring excessively.

Remove spring retainer and return springs. oy

S
__~-"—=38nap ring

SATO94F

AT-249 911
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REPAIR FOR COMPONENT PARTS

SATO96F

Thickness

Facing

Core plate

SAT162D

\

/

SAT163D

Piston

Lip seal-

D-ringﬁ®3 1P

SATOS7FA

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by turning it.

7. Remove D-ring and lip seal from piston.

INSPECTION

Reverse clutch snap ring, spring retainer and return

springs
e Check for deformation, fatigue or damage.
If necessary, replace.

Reverse clutch drive plates

e 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

¢ (Check for deformation or damage.
¢ Measure thickness of dish plate.

Thickness of dish plate: 3.08 mm (0.1213 in)

o |f deformed or fatigued, replace.
Reverse clutch piston

® Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.
o Apply compressed air to oil hole on return spring side to

make sure that air leaks past ball.
ASSEMBLY
1. Install D-ring and lip seal on piston.
e Take care with the direction of lip seal.
e Apply ATF to both parts.

AT-250



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

2. Install piston assembly by turning it siowly.
® Apply ATF to inner surface of drum.

N i

SATO96F
LG

3. Install return springs and spring retainer on piston.

- KV31102400 4. Set Tool on spring retainer and install snap ring while com-
/(34285 and J34285-87) pressing return springs. EG
- e Set Tool directly over return springs.

SATO94F

4T

5. Install drive plates, driven plates, retaining plate and dish
plates.
e Take care with order of plates.

6. Install snap ring.

— SATO9SF

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance: &T
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit 1.2 mm (0.047 in)
Retaining plate: ES
Refer to SDS, AT-303.

SAT105F
e

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY”, “Reverse Clutch”, AT-249.

SATO92F]

AT-251 913
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REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315 o _
Driven plate For the number of clutch plates (drive and
(Thir) driven plates), refer to the cross-section.
Driven plate . = (5
Snap ting {Thick) Seal ring Q @

Retaining plate &

o
]

fik ==
i ) =D, 2
Drive plate \ s =
///\ .‘. 222
Driven plate /”/ 7 \ i
- Return spring
Feange Dins 9 GTD
Snap ring §3¢ D-ring §34
Spring retainer
T Snap £ing Q

input shaft assembly
{High clutch drum)

- B (P : Apply petroieum jelly.

- : Apply ATF
Drive plate * : Select proper thickness.

AATEED

DISASSEMBLY

1. Check operation of high cluich.

a. Apply compressed air to oil hole of input shaft with nylon
cloth.

e Stop up hole on opposite side of input shaft with nylon
cloth.
Check to see that retaining plate moves to snap ring.
if retaining plate does not contact snap ring:
D-ring might be damaged.

SATI7ED Fluid might be leaking past piston check ball.

Remove seal rings from input shaft.

b

c

®

¢ Oil seal might be damaged.

L J

2

e Always replace when removed.

Inpat shaft

Seal ring

SAT177D

Screwdriver

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.

SATO95F

AT-252




REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
V31102400 clutch drum while compressing return springs.

(J34285 and ¢ Set Tool directly over springs. @&l

J34285-87) . . i
¢ Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

Snap ring

=

SAT108F
. . N LG

7. Remove piston from high clutch drum by turning it.

EC
FE
Gl

SATITF
T

8. Remove D-rings from piston.

[BE}
R
SAT37IFA
INSPECTION
High clutch snap ring, spring retainer and return sy
springs ®
¢ Check for deformation, fatigue or damage.
If necessary, replace. ES
e When replacing spring retainer and return springs,
replace them as a set.
BT
) . HA&
High clutch drive plates
Thickness e Check facing for burns, cracks or damage.
. e Measure thickness of facing. £l
Facing Thickness of drive plate:
Standard value 1.6 mm (0.063 in}) )
Wear limit 1.4 mm (0.055 in) 1B
e |f not within wear limit, replace.
Core plate
SAT162D

AT-253 915
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REPAIR FOR COMPONENT PARTS

— R

Check air does Hot
flow through
ball hote.

Check air flows
through ball
hale. SAT186D

_-Seal ring
%ﬂéﬁ —

SAT187D

SATH1F

- Spring retainer

SAT1G9F|

High Clutch (Cont’d)
High clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

& Apply compressed air to oil hole on return spring side to
make sure that air leaks past ball.

Seal ring clearance

e [nstall new seal rings onto 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)
e [f not within allowable limit, replace input shaft assembly.

ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both paris.

2. Install piston assembly by turning it slowly.
s Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.

AT-254



REPAIR FOR COMPONENT PARTS

Kv31102400
(J34285 and
J34285-87)

SAT108F

SAT113F|

SATCOSF

Nylon cloth

SAT196D

High Clutch (Cont'd)

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

e Set Tool directly over return springs.

¢ Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plates and retaining plate.
o Take care with the order and direction of plates.
6. Install snap ring.

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.

Specified clearance:
Standard 1.8 - 2.2 mm (0.071 - 0.087 in)

Allowable limit 2.8 mm (0.110 in)

Retaining plate:
Refer to SDS, AT-303.

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-252.

AT-255
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REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

9. Install seal rings to input shaft.
¢ Apply petroleum jelly to seal rings.
o Always replace when removed.

SAT197D

¢ Roll paper around seal rings to prevent seal rings from

/-Thick paper spreading.
Tape
SAT198D)
Forward Clutch and Overrun Clutch
@ @ ® SEC. 315
i i_l-g ] i S I 1 @ Snap ring
T LAy : @ Retaining plate %
;’r o1 @ Drive plate
= Driven plate
| (%)) Dish plate .
é @ Retaining plate Driven plate

Forward Cverrun
cluteh clutch e ] L] Lo l
i Dish plat
Snap ring@ Driven plate Ish prate
Retaining plate % -
Retaining plate . -~ J\& \
o P
,-/

Retaining
A\ plate W

- Snap ring——"_ L
/ _ ) \,—f/ -
- ’—'/,- . // _ . e )I =
‘—Drive plate o S
F rweﬁd/’ . g é "
(&
\//—/‘/// ciutch - &Q | N
/ = r\ﬂ g Forward clutch
- e 2 ol = drum
L

D 2 - — Qi seal
3 2 ! D-ring 8@ 8
? — Forward clutch
2 Wy, piston
Overrun Oil SEQ’Q.@ (ATED: Apply ATE.

Return spring clutch D-ring@ * : Select proper thickness.
piston SAT962I

918 AT-256



REPAIR FOR COMPONENT PARTS

Hole for forward

Hele for overrun -\ / clutch inspection
clutch inspection /
'\//ﬂ:x
/IS
“~
-‘5/ \\ \\//‘
T = O i
)
o
/_/\_/ \D‘-O /j
SAT123F
—_—
Snap ring S
Y —~
---- Screwdriver
SAT203D
/
SAT204D
.
Tre—
=~ Kv31102400
N / (J34285 and
i J34285-87)

o Snap ring

SAT124FB

FE Qverrun clutch

O‘\t 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.

Qil seal might be damaged.

Fluid might be leaking past piston check ball.

esecoop

Remove snap ring for forward clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for forward clutch.

W N

4. Remove snap ring for overrun clutch.
5. Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Set Tool on spring retainer and remove snap ring from for-
ward clutch drum while compressing return springs.

Set Tool directly over return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

o

e e o

8. Remove forward clutch piston with overrun cluich piston
from forward clutch drum by turning it.

AT-257
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Lf

@
=
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REPAIR FOR COMPONENT PARTS

piston

Forward cluich piston Ko"erru” clutch

SAT126F

D-ring

Forward clutch

Lip seal piston

D-ring

Overrun clutch piston SATI2T7FA
Thickness
Facing
Core plate
SAT162D

yAE

SAT163D

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch piston from forward clutch piston by
tuming it.

10. Remove D-rings and lip seals from forward clutch piston
and overrun clutch piston.

INSPECTION

Snap rings, spring retainer and return springs

e Check for deformation, fatigue or damage.

e Replace if necessary.

¢ When replacing spring retainer and return springs,
replace them as a set.

Forward clutch and overrun clutch drive plates

e Check facing for bumns, cracks or damage.
o Measure thickness of facing.
Thickness of drive plate:
Forward cluich
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
¢ [f 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 cluich 2.7 mm (0.106 in)
e |f deformed or fatigued, replace.

AT-258



REPAIR FOR COMPONENT PARTS

Check air does not flow
through ball hole.

Check air flows
through ball hole.

SAT213D

Check air does not flow
through ball hole.

Check air flow‘s

through ball hole.
SAT212D

—

Q/-
sy L

i .""".

=4 Li

D-ring

Overrun clutch piston

D-ring

Forward clutch

o seal piston

SAT127FA

Forward cluich piston

Y Overrun clutch
piston

SAT126F

\Forward clutch piston

-— Qverrun clutch
piston

SAT125F

Forward Clutch and Overrun Clutch (Cont’d)
Forward clutch drum

¢ Make sure that check balls are not fixed.

e Apply compressed air to check ball il hole from outside of
forward ciutch drum. Make sure air leaks past ball.

e Apply compressed air to oil hole from inside of forward

clutich drum. Make sure there is no air leakage.

Overrun clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side. Make
sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and lip seals on forward clutch piston and
overrun clutch piston.
Take care with direction of lip seal.

Apply ATF to both parts.

2. Instali overrun clutch piston assembly on forward ciutch pis-
ton by turning it slowly.

® Apply ATF 1o inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum by turning it slowly.

e Apply ATF to inner surface of drum.

AT-259
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REPAIR FOR COMPONENT PARTS

Spring retainer

SAT131F

Check ball
(Overrun clutch piston)

Mark on the

spring retainer
SAT133F

KV31102400
(34285 and
J34285-87)

Snap ring

SAT124FB

SAT134F

Screwdriver

SAT2040D

Forward Clutch and Overrun Clutch (Cont’d)

4.

Install return spring on overrun clutch piston.

Align the mark on spring retainer with check ball in overrun
clutch piston.

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, retaining plate and dish
plate for overrun clutch.

Take care with order of plates.
Install snap ring for overrun clutch.

AT-260



REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

8. Measure clearance between overrun clutch retaining plate

Feeler gauge ~ and snap ring.
\ a Snap ring Iif not within allowable limit, select proper retaining plate. @l
il : Specified clearance: ‘
_r)/ Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
N Allowable limit 1.7 mm (0.067 in) A,

Overrun clutch retaining plate:
Refer to SDS, AT-303.

N e

Retaining pin - -

SAT135F

T 9. |Install drive plates, driven plates, retaining plate and dish LG
piate for forward clutch.
Snap ’!\”9 o e Take care with order of plates. ES
10. Install snap ring for forward clutch.
Screwdriver EE
CL
SAT203D

R

— 11. Measure clearance between forward clutch retaining plate

SN and snap ring.
If not within allowable limit, select proper retaining plate.

Specified clearance: ‘
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
‘Q Allowable limit 1.85 mm (0.0728 in) =
Forward clutch retaining plate:
Refer to SDS, AT-303.

SAT228D

3B

12. Check operation of forward clutch.

Hole £ s~ Hole for forward Refer to “DISASSEMBLY”, “Forward Clutch and Overrun

Ole Tor gverrun cluteh in ti 2] -
clutch inspectfonj\ / soeser Cluteh”, AT-2$7' §7

\//‘7@/\ 13. Check operation of overrun clutch.

\

/'\;7‘\\ Refer to “DISASSEMBLY”, “Forward Ciutch and Overrun
Ay \\\ Cluich”, AT-257. B8

SAT123F|
HA

AT-261 923
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Driven plate
SEC. 315 P
Dish plate —\
Snap ring@
Spring retainer
D-1ing €T
D'””QQ Retaining piate
Piston CATE)
Retainer CATE) _ 0 Drive plate
Snap ring 5
NG ~ Retaining plate %
Retaini lat
\ etaining plate X — Driven plate
e d \
(AN . i}
=
* : Select proper thickness. Retaining plate
CATED: Appiy ATF. Drive plate
Dish plate SATH63I
DISASSEMBLY

Shap ring Check operation of low & reverse brake.

Apply compressed air to oil hole of transmisgsion case.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring:

D-ring might be damaged.

Fluid might be leaking past piston check ball.

seoop

2. In order to remove pisten, apply compressed air to oil hole
of retainer while holding piston.
e Apply air gradually and allow piston to come out evenly.

SAT149F

3. Remove D-rings from piston.

Low and reverse
brake piston SAT150F

AT-262



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. R4,
¢ When replacing spring retainer and return springs,
replace them as a set.

&

EM
Low & reverse brake drive plate
Thickness e Check facing for burns, cracks or damage.
_ ¢ Measure thickness of facing. E6
Facing Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in) FE
e If not within wear limit, replace.
Caore plate
SAT162D
MIT

ASSEMBLY
1. install D-rings on piston.
e Apply ATF to both parts.

B4

-Low and reverse
brake piston SAT150F]

ER

2. Set and align piston with retainer.

o This operation is required in order to engage the pro-
trusions of piston {o return springs correctly. 8T
Further procedures are given in “ASSEMBLY"’.

Low and reverse brake

etainer BT

SAT323F|

Retaining plate 3. Install driven plates, drive plates, retaining plate and dish L
Dish plate plate on transmission case.
ST . - . N
) Driven plate o Take care with order of plates and direction of dish EL
I Drive plate plate,
Transmission E@}X

AT-263 925
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’d)

4. Install snap ring.

5. Measure clearance between 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 3.3 mm (0.130 in)
Retaining plate:
Refer to SDS, AT-304.

Transmission case
Feeler gauge

SAT155F|

Rear Internal Gear, Forward Ciutch Hub and

Overrun Clutch Hub
Forward one-way clutch

SEC. 315 .
Forward clutch hub—\

Tnrust washer ®

Thrust washer B8 (P)

Overrun clutch hub

Rear Internal gear

)\ ER (P : Apply petroleum jally.
SATS75H

AT-264



REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

0 T oy
Ouerrun clutch ~{ (57 53) DISASSEMBLY
A\ ae.
> 1. Remove overrun clutch hub and thrust washer from forward Gl
Thrust washer \_@ clutch hub.
Rear internal M’@-\
Faorward = gear o
clutch hub
E0
SAT157F
. LG
2. Remove forward clutch hub from rear internal gear.
] - ﬁsln;ward clutch Ié@
FE
TR
",,_ \‘// Rear internal
& -
- SAT251D
Rrr

3. Remove bearing from rear internal gear.

SAT252DA
4. Remove thrust washer from rear internal gear.

—Thrust washer
Sf)

RS
—Rear
internal
gear ET
SAT253D
14

Remove bearing from forward one-way clutch.

5.
Bearing
N/ =
- Forward

cne-way clutch

Forward clutch
e
hub

SAT254DA

AT-265 927
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REPAIR FOR COMPONENT PARTS

Farward one-way
clutch

Forward clutch
hub

SAT2550

4

Qverrun
clutch hub

t/

SAT256D,

RRaRaa j
Rear internal Forward}; ;;-.;

gear clutch hub

Farward
one-way
clutch

Protrusion

d
Forward one-way

clutch SATOTEH

- Bearing

Forward
ane-way clutch

~_— Forward
clutch hub

SATI59FA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

6. Remove forward one-way ciutch from forward clutch hub.

INSPECTION

Rear internal gear, forward clutch hub and overrun
clutch hub

e (Check rubbing surfaces for wear or damage.

Bearings and forward one-way clutch

e Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.

ASSEMBLY
1. Install forward one-way clutch on forward clutch.
e Take care with the direction of forward one-way clutch.

2. Install bearing on forward one-way clutch.
e Apply petroleum jelly to bearing.
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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.
)\‘ ¢ Apply petroleum jelly to thrust washer.
r,,

A e Align hooks of thrust washer with holes of rear internal

P ar.
awl ge LA
iy Rear
internal
;o gear Eli
SAT160F
LG

4. Install bearing on rear internal gear.

e Apply petroleum jelly to bearing.
@ ©\ Bearing EG

.

Bear internal
gear Flg

SAT161FA

5. Install forward clutch hub on rear internal gear.

Rear internal e Check operation of forward one-way clutch.

gear Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and
unlocking directions.

o If not as shown in illustration, check installation direc- F&

Forward clutch tion of forward one-way clutch.

hub -
B

AATA26

1 6. Install thrust washer and overrun cluich hub.

e Apply petroleum jelly to thrust washer.
Align hooks of thrust washer with holes of overrun ST
clutch hub.

Thrust washer @ . ) ] ) .
Rear internal e Align projections of rear internal gear with holes of RS

overrun ¢lutch hub.

Forward L"\ gear
clutch hub
BT

SAT157F

Overrun clutch
hub
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314

Q100 - 123

Reduction pinion gear
bearing (aTF
Reduction

pinion gear —1

bearing outer race

Reduction pinion gear 5, @
i®
/

(11.1 - 125,80 - 90}\

= Lock nut w
\dler gear \ {01294 324 (30 - 33, 217 - 239)
\ 5
', \
Adjusting shim % A \
I bearing ¢ ATF \'\‘ \
er gear bearing (ATED N @
LAl |
V\\

_—-\\ fjl\(/ Q“ﬁ

Output shaft bearing Q:’

\ \ (ﬁ T
s // 1‘ ‘D @
\i \ {\,Q’”\ \“\‘J 4/) \. /(QQ |

- \ \ 7 \ °
1 : /\'3\41 [T : N % . Output shaft

/ -'4 .
A J [1l7 \ \\
@ ,//rjg”l\1 i‘ V{BM@ \\‘\ ‘— Seal ring @ ®
A N
~ t’J // \\ h Thrust needle bearing

/ ~ \\[U] 20 - 24(2.0 - 24,14 - 17)
QQQQ p- Bearing retainer

L Seal ring 6'0 ®

\ \* Radial needle bearing
[ Nem (kg-m, ft-Ib)

"~ )
Snap ring Q * : Select proper thickness.
{P) - Apply petroleum jelly.
(aTFY: Apply ATF.
SATA57GB
Bearing DISASSEMBLY
retainer 1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.

o Always replace bearing with a new one when removed.
e Do not damage output shaft.

SAT165F

930

AT-268



REPAIR FOR COMPONENT PARTS
Output Shaft, Idler Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
3. Remove snap ring from bearing retainer.

&
Snap ring
Bearing retainer Mé\u
Sl
SATT166F
4. Remove needle bearing from bearing retainer. W
EG

retainer

AT

5. Remove idler gear bearing inner race from idler gear.

T SAT168F,

-~ - 6. Remove idler gear bearing outer race from transmission

o - case.
/%%\;/ﬁ/ kvasiosaso 1)
e o / / (J34286) / B

=5
[/

)]
=]

7 SAT853DC

it

7. Press out reduction pinion gear bearing inner race from
reduction pinion gear.
Suitable drift E”_—.

Puller

SAT163F
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REPAIR FOR COMPONENT PARTS
Output Shaft, Idler Gear, Reduction Pinion

) X Gear and Bearing Retainer (Cont’d)
by {9 8. Remove reduction pinion gear bearing outer race from
2 transmission case.
)
SAT170F
INSPECTION

Output shaft, idler gear and reduction pinion gear

e (Check shafts for cracks, wear or bending.
e (Check gears for wear, chips and cracks.

Bearing

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

e When replacing taper roller bearing, replace outer and
inner race as a set.

Clearance Seal ring clearance
Seal ring e Install new seal rings to output shatt.
7 ‘\ e Measure clearance between seal ring and ring groove of

output shaft.
Standard clearance:
0.10 - 0.25 mm {0.0039 - 0.0098 in)
Allowable limit:
Bearing 0.25 mm (0.0098 in)
Cetainer e If not within allowable limit, replace output shaft.
o [nstall new seal rings to bearing retainer.
saT171F e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.30 mm (0.0039 - 0.0118 Iin)
Allowable limit:
0.30 mm (0.0118 in)
s If not within allowable limit, replace bearing retainer.

£

Qutput shaft

932 AT-270



REPAIR FOR COMPONENT PARTS

Kv40100630
(J26002)

SAT170F]

Drift

KV40100830
{J26082)

S5T30720G000
1J25405 and J34331)

SATB63D

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

ASSEMBLY
1. Press reduction pinion gear bearing inner race on reduction
pinion gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.
[ : 109 - 123 N-m (11.1 - 12.5 kg-m, 80 - 90 ft-Ib)

3. Press idler gear bearing inner race on idler gear.

4. |Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.

AT-271

Gk

BT

FA

RA
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

gu?able 6. Press needle bearing on bearing retainer.
rift

SAT176F

7. Install snap ring to bearing retainer.

Snap ring
/_

Bearing retainer

SAT166F

Bearing 8. After packing ring grooves with petroleum jelly, carefully
retainer install new seal rings on output shaft and bearing retainer.

Output shaft

‘o

Seal ring
SAT164F

¢ Roll paper around seal rings to prevent seal rings from

Paper h
spreading.

Tape

Bearing
/ retainer

Output shaft

T
v

F

@

l(

NS

SAT179F|
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315

Lock nut
/[UJ 31 - 36 (3.2 - 3.7, 23 - 27)
Anchor end pin Q‘ﬁ

a;\,n 90

Second servo return spring
Band servo piston stem
Band servo thrust washer
Band servo piston

D nngie‘

OID servo return spring

Spring retainer
E-ring
o —ETing 3

Servo piston B
retainer G ket
D-ring Q- f ek Q
O/D servo piston OID servo piston retainer
Brake band O-ring Q-
¥r 1 Adjustment is required.
CATEY : Apply ATF.

[0): Nem (kg-m. filb) ¢3[Q 20-21(2-24,14- 17) AATET8

DISASSEMBLY

1. Remove band servo piston fixing boits.

2. Apply compressed air to oil hole in transmission case fo
remove O/D servo piston retainer and band servo piston
assembly.

o Hold band servo piston assembly with a rag or nylon
waste.

3. Apply compressed air to oii hole in O/D servo piston retainer
to remove O/D servo piston from retainer.

e Hold O/D band servo piston while applying compressed

Q/D servo ai r.
piston
Nylon waste

AT-273
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HA

EL
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REPAIR FOR COMPONENT PARTS

—C0

D-ring
0/D servo piston

AATE81

O-fing (Small diameter)

Q/D serva
piston retainer

Servo piston
retainer

Band servo
piston assembly
SAT293D

Spring
retainer

SAT294D

Band servo
stem

F Spring :

i retainer Band servo

i thrust washer
@ Band servo piston

% O/D servo

return spring AATES3)

Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from O/D servo piston.

5. Remove O-rings from O/D servo piston retainer.

6. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

7. Place piston stem end on a wooden bilock. While pushing
servo piston spring retainer down, remove E-ring.

8. Remove O/D servo return spring, band servo thrust washer
and band servo piston stem from band servo piston.
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

o 9. Remove O-rings from servo piston retainer.
Servo piston g
retainer (Small diameter) 39
Gl
O-ring M,
(Large diameter) Q
Eldl
CATED : Apply ATF.
SAT286DA
10. Remove D-rings from band servo piston.
Band servo piston
EG
FE
£
D-ring ol
SAT297D
BT

INSPECTION

Pistons, retainers and piston stem
¢ Check frictional surfaces for abnormal wear or damage.

4

Return springs

e Check for deformation or damage.
e Measure free length and outer diameter. 8T

0O/D servo return spring
2nd servo
return spring -

= Inspection standard:
Refer to SDS, AT-306. ~
BT
AATBB4

)

ASSEMBLY

1. Install D-rings to servo piston retainer.

» Apply ATF to D-rings. EL

e Pay attention to position of each O-ring.
DX

SAT297_DJ

AT-275 937



938

REPAIR FOR COMPONENT PARTS

Band servo
slem

Spring @

retainer Band servo
[ ' thrust washer
t @i\\ Band servo piston
% 0/D servo

return spring AATAB3

Spring
retainar

SAT301D
) O-ring
rs;::eflsmn (Smail diameter) 834 (ATED
O-ring

(Large diameter) b39

SAT2960DA

SAT303D

0/D servo piston

AATES1

Band Servo Piston Assembly (Cont’d)

2.

3.

4.

5.

6.

Install band servo piston stem, band servo thrust washer,
O/D 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 to position of each O-ring.

Install band servo piston assembly to servo piston retainer
by pushing it inward.

fnstall D-ring to O/D servo piston.
Apply ATF to D-ring.
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

7. Install O-rings to O/D servo piston retainer.
¢ Apply ATF to O-rings.

O-ring (Small diameter)

Q/D servo
piston retainer e Pay attention to position of each O-ring. &
WM&
=)
. , , LG
O/D servo 8. Install O/D servo piston to O/D servo piston retainer.
piston retainer
O_fD Serve Ei
piston
FE
GL

AATEBE

9. Install band servo piston assembly and 2nd servo return

/\[ Second servo spring to transmission case.
return spring .
; AT

e Apply ATF to O-ring of band servo piston and transmis-
sion case.

B,

Apply 'ATF,—\ ZBand sarvo
4 o _— piston assembly

SATB65H
10. Install O/D servo piston assembly to transmission case. eR
e Apply ATF to O-ring of band servo piston and transmis-
sion case. )
B5]
pis‘togaSSjmj')ly d E;T
Fhr 8%
, . o i
11. Install O/D servo piston retainer to transmission case.
[): 20 - 24 N'm (2 - 2.4 kg-m, 14 - 17 ft-Ib)
EL
DX

0/D servo ‘ f\/
piston retainer— | ‘>L

AATE7S
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381

Pinion mate gear

Pinicr mate thrust washer
Pinion mate shaft /

Lock pin Q

Side gear

Side gear thrust washer % —%
@

Differential side
bearing@ @
,/"j /
E @r,,‘ / / / Differential side bearing adjusting shim %

Differential side bearing {ATED

(115 - 13.0 kg-m, 83 - 94 fi-Ib)

f:q 13 - 127 Nem
/

Speedometer drive gear—/ !

LFir-la\l qear * : Select proper thickness.

Ditferential case (@: Apply ATF.

SATA52HB
DISASSEMBLY
- 1. Remove final gear.
L
SMTHOLB
2. Press out differential side bearings.
o Be careful not to mix up the right and left bearings.
ST33061000
ST33051001
(J22888-D) (J8107-2)
AATE62
e 3. Remove differential side bearing outer race, and side bear-
a—— ing adjusting shim from transmission case.
- KV38105430
\\ - {J3428B6}
I
/; :_E.th‘ ! I 5}
=g o
e Y SATO10FB
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REPAIR FOR COMPONENT PARTS

Speedometer drive 'gear O

SAT313D

KV32101000
{J25689-A)

SAT904D)

SATS44F

SPD715

Final Drive (Cont’d)

4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinicn mate shaft lock pin.
7. Remove pinioh mate gears and side gears.

INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears and
pinion mate gears.
e Check washers for wear.

Bearings

e Make sure bearings roll freely and are free from noise,
cracks, pitting or wear.

¢ When replacing taper roller bearing, replace outer and
inner race as a set.

AT-279

ER

LG
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REPAIR FOR COMPONENT PARTS

SMTB39

-SMTOBYA

tal gauge

AAT782

SMTET1A

Final Drive (Cont’d)
ASSEMBLY

1.

2.

3.

a.

b.

C.

Attach side gear thrust washers to side gears, then install
pinion mate thrust washers and pinion mate gears in place.

Insert pinion mate shaft.
When inserting, be careful not to damage pinion mate
thrust washers.

Measure clearance between side gear and differential case
with washers following the procedure below:
Set Tool and dial indicator on side gear.

Move side gear up and down to measure dial indicator
deflection. Always measure indicator deflection on both side
gears.
Clearance between side gear and differential case
with washer:
0.1 - 0.2 mm (0.004 - 0.008 in)

If not within specification, adjust clearance by changing
thickness of differential side gear thrust washers.
Differential side gear thrust washers:
Refer to SDS, AT-304.
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REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

4, Install lock pin.
o Make sure that lock pin is flush with case.

Kv32101000
(J25689-A}
A
ER
SMTEI9B
, . . G
5. Install speedometer drive gear on differential case.
¢ Align the projection of speedometer drive gear with the
groove of differential case. EC
BE
Gl
SAT313D
T

6. Press on differential side bearings.

$T33230000
7 (J25805-01)

AATE63
ER

| 7. Install final gear and tighten fixing bolts in a crisscross pat-

temn.
M [0 113 - 127 Nem (1.5 - 13.0 kg-m, 83 - 94 ft-Ib) a7

SATR46F
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ASSEMBLY

Converter housing side
ST33400001

SATIBIFB

SAT182F

R NehNE = s B
Parking actuator- “ )
support /

A/
o O

Inside

Cutside

SAT183F

Parking shaft
Screwdriver

SATOI9F

SATB70D

Assembly 1

1. Install differential side oil seals on transmission case and
converter housing.

2. Install parking actuator support to transmission case.
¢ Pay attention to direction of parking actuator support.

3. Install parking paw! on transmission case and fix it with
parking shaft.
4. Install return spring.

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting
shim on transmission case.
2. Install differential side bearing outer race on converter hous-

ing.
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ASSEMBLY

Final drive —_
assembly

~ Wooden block

AATBES
— KV38105450
(J34288)
\u\"\ﬁl
,;:-:_-“‘I
]
. ’,/’
SATO10FB

— Preload adapter

ﬂﬁw KV38107700
[~ S edtat (J38713)

. N
31?‘ N

Preload gauge -

SAT188FD

Adjustment 1 (Cont’d)

3.
4.

®» N o o

Place final drive assembly on transmission case.

Install transmission case on converter housing. Tighten
transmission case fixing bolts to the specified torque. Refer
to AT-210.

Attach dial indicator on differential case at converter hous-
ing side.
Insert Tool into differential side gear from transmission case

side.
Move Tool up and down and measure dial indicator deflec-

tion.
Select proper thickness of differential side bearing adjusting

shim(s).

Suitable shim thickness = Dial indicatlor deflection

10.
1.

i2.

13.

14.

+ Specified bearing preload
Differential side bearing preload adjusting shim:
Refer to SDS, AT-304.
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Remove converter housing from transmission case.
Remove final drive assembly from transmission cass.
Remove differential side bearing outer race from transmis-
sion case.

Reinstall differential side bearing outer race and shim(s}
selected from SDS table on transmission case.

Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque. Refer to AT-210.

Insert Tool and measure turning torque of final drive assem-
bly.
Turn final drive assembly in both directions several
times to seat bearing rollers correctly.

Turning torque of final drive assembly (New bear-

ing):

0.78 - 1.37 N'm (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-lb)

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-283
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ASSEMBLY

Transmission 7

case .
S Recuction

pinion
gear

SAT3IZ2DA

Transmission

case
Reduction

pinion
gear

SAT333DA]

7Heduct|on plmon gear:

'ﬁ(\

; - )
-Transmission case.| tyﬂ { |L1 T

SAT335D

.

D F e
Cepth gauge f

Straightedge 2y

clion pinion gear

~Redu

1]
\Ss
SAT335DA

Adjustment 1 (Cont’d)
REDUCTION PINION GEAR BEARING PRELOAD

1. Remove fransmission case and final drive assembly from
converter housing.

2. Select proper thickness of reduction pinion gear bearing
adjusting shim using the following procedures.

a. Place reduction pinion gear on transmission case as shown.

b. Place idler gear bearing on transmission case.
c. Measure dimensions “B” “C” and “D” and calculate dimen-
sion “A”.
A=D-~-(B+C)
“A’: Distance between the surface of idier gear
bearing inner race and the adjusting shim
mating surface of reduction pinion gear.

o Measure dimension “B” between the end of reduction pin-
ion gear and the surface of transmission case.

e Measure dimension “B” in at least two places.

e Measure dimension “C” between the surface of idler gear
bearing inner race and the surface of transmission case.

o Measure dimension “C” in at least two places.

e Measure dimension “D” between the end of reduction pin-
ion gear and the adjusting shim mating surface of reduction
pinion gear.

¢ Measure dimension “D” in at least two places.

e (Calculate dimension “A”.
A=D-(B+C)
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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
Depth gauge gear. @[
e Measure dimension “E” in at least two places. -

tc

SAT337D

e. Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E — 0.5 mm (0.020 in}* -
(* ... Bearing preload) =
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-305. =

)]
B

MT

§ - reduction pin 3. Install reduction gear and reduction gear bearing adjusting
eduction pinion gear N . A
~Idler gear shim selected in step 2-e on transmission case.
/ 4. Press idler gear bearing inner race on idler gear.
5. Press idler gear on reduction gear.
e Press idler gear until idler gear fully contacts adjusting
shim. EA

6. Tighten idler gear lock nut to the specified torque. Refer to
& AT-268.
. e Lock idler gear with parking pawl when tightening lock §T
=l Y nut.

(=20
T_i“jjjl E@
_ 8T

SAT189F

IF2,

. ST31278000 7. Measure turning torque of reduction pinion gear.
¥ ler gear _ | (125785-) e When measuring turning torque, turn reduction pinion
e A gear in both directions several times to seat bearing =L
rollers correctly.
Turning torque of reduction pinion gear:
0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-lb) [DX
e If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

SAT190FA
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ASSEMBLY

Adjustment 1 (Cont’d)
3 (012)

8. After properly adjusting turing torque, clinch idler gear lock
L%LFW nut as shown.

3 {0.12) or more

d

O)
A

i
1 (0.04)
or more

Unit ; mm (in)

SATE99D

OUTPUT SHAFT END PLAY

T [ ]

Measure clearance between side cover and the end of the

output shaft bearing.

Select proper thickness of adjusting shim so that clearance
is within specifications.

\Transmission

( case
SAT341D

Install bearing retainer for output shaft.

2.

Install output shaft thrust needle bearing on bearing
retainer.

3. Install output shaft on transmission case.

~ SATO35F

AT-286



ASSEMBLY
Adjustment 1 (Cont’d)

4. Measure dimensions “(,” and “f,” at side cover and then
. ) 1 2
calculate dimension “A”.
e Measure dimension “i,” and “(,” in at least two places.
“A”: Distance between transmission case fitting sur-

face and adjusting shim mating surface.
A=iy-1, f5: Height of gauge (44

[t
16D)

E

SAT374F

5. Measure dimensions “f,” and “f;” and then calculate
dimension “B”.
e Measure “/,” and “¢,” in at least two places. EC
“B”: Distance between the end of output shaft bearing
ocuter race and the side cover fitting surface of

transmission case. FE
B=¢t,-1(, t,: Height of gauge
Gl
BT

6. Select proper thickness of adjusting shim so that output
shaft end play (clearance between side cover and output
shaft bearing) is within specifications.

Output shaft end play (A - B):
0 - 0.15 mm (0 - 0.0059 in)
Output shaft end play adjusting shims: E
Refer to SDS, AT-306.
7. Install adjusting shim on output shaft bearing.

SAT440D
3 -5 (012 - 0.20) Assembly 2
m : 1. Apply locking sealant {Loctite #518) to transmission case as __
_ Locking / \ shown in illustration. o]
Inside sealant ( )
oy \_ .‘ g \__/ FSS
BT
N :
Unit: mm (im 2> SAT441D
. o Fl&
2. Set side cover on transmission case.
e Apply locking sealant to the mating surface of trans-
mission case. EL

193¢

SAT442D
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ASSEMBLY

AATSS50

Biack side

Needle bearing\.

1.
:

SATO33F

Kt/—\ ORI

{1) Bearing retainer
(2 Edge of forward clutch drum

Foarward cluich

SAT195F

Assembly 2 (Cont’d)

3.

7.

Tighten side cover fixing bolts to specified torque.

(®: 3.0 - 3.4 N-m (0.31 - 0.35 kg-m, 26.9 - 30.4 in-lb)
Do not mix bolts @ and ®).
Always repiace bolts () as they are self-sealing bolts.

Remove paper rolled around bearing retainer.
Install thrust washer on bearing retainer.

Apply petroleum jelly to thrust washer.

Install forward clutch assembly.

Align teeth of low & reverse brake drive plates before
installing.

Make sure that bearing retainer seal rings are not

spread.
If forward clutch assembly is correctly seated, points
(1) and (@ are at almost same level.

Install thrust needle bearing on bearing retainer.

Apply petroleum jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.
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ASSEMBLY
Assembly 2 (Cont’d)

8. Install overrun clutch huh.

o  Apply petroleum jelly to thrust washers.

o Align teeth of overrun clutch drive plates before install- &
ing.

Overrun cluteh hub

SATO30F

9. Hold forward clutch hub and turn rear internal gear.
Check overrun clutch hub for correct directions of lock and

unlock. BE
o [f not shown as illustrated, check installed direction of
forward one-way clutch.

Rear internal gear

FE
GL
Forward clutch
hub SAT188F
BT

10. Install forward clutch hub and rear internai gear assembly.

e Align teeth of forward clutch drive plates before install-
ing.

o Check that three hooks of thrust washer are correctly
aligned after installing.

S8,
ER
&T
BT
SAT199F
(R4,
11. Install rear planetary carrier assembly and rear sun gear
Needle bearing .*.1-:_-—1—~n according to the following procedures.
a. Install needle bearings on rear planetary carrier. EL
Reac planetary ~ g1 77 L ek sid o Apply petroleum jelly to needle bearings.
carrier Y=o ack side e Pay attention to directi f dle beari
= y attention to direction of needle bearings. -
‘ 1D

Needle bearing . i
@ *ﬁ:.rjﬁ

SATO28F
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ASSEMBLY

Rear sun gear
Take care of its direction.

Rear planetary carrier

SAT027F|

SATO26F

/—Frant planstary
carrier

Black side

etainer

SAT323F

Assembly 2 (Cont’d)

b.

C.

13.

install rear sun gear on rear planetary carrier.
Pay attention to direction of rear sun gear.

Install rear planetary carrier on transmission case.

. Install thrust needie bearing on front planetary carrier, then

install them together on transmission case.

Apply petroleum jelly to thrust needle bearing.
Pay attention to direction of thrust needle bearing.

Instail low and reverse brake piston according to the follow-

ing procedures.
Set and align return springs to transmission case gutters as

shown in illustration.

Set and align piston with retainer.
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!nsert ﬂ’llS pomt

!
e
Bracket EC-’«:
|

i Band servo
- piston stem

SATI24F)

S o é
\a\ﬁm %\i\\
Piston and retainer f{"u L
assembly SATB25F

it A e
s T b ‘3:’\\
= o TR
T T
- ; "\/H‘ \)E}j[:‘_
ANe) | S

-f_ f k‘\J
N4 C

Vo SBva
Piston and retainer™

o
assembly 2NN SAT326FB

Front Low one-way clutch
planetary

SAT206F

Assembly 2 (Cont’d)

¢. lInstall piston and retainer assembly on the transmission
case.

e Alignbracket to specified gutter as indicated in illustra-
tion.

d. Check that each protrusion of piston is correctly set to cor-
responding return spring as follows.

¢ Push piston and retainer assembly evenly and confirm
they move smoothly.

e If they can not move smoothly, remove piston and
retainer assembly and align return spring correctly as
instructed in step “a’.

e. Push down piston and retainer assembly and instali snap
ring.

14. Install low one-way clutch to front planetary carrier by turn-
ing carrier in the direction of the arrow shown.

AT-291
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ASSEMBLY

Assembly 2 (Cont’d)

Screwdriver

15. Install snap ring with screwdriver.

e Forward clutch and bearing must be correctly installed
for snap ring to fit into groove of transmission case.

SATO20F

High cluich hub\@
Needle bearing |
\@4&—{_@
=3 hd o %

Front sun gear

Bearing race

SATO18F

High clutch drum

Needle bearing

High clutch hub

16. Install needle bearing on transmission case.

e Apply petroleum jelly to needle bearing.
Pay attention to direction of needle bearing.

Install bearing race, needle bearing and high clutch hub on
front sun gear.

¢ Apply petroleum jelly to needie bearing.
Pay attention to direction of needle bearing.

18. Install needle bearing and high clutch drum on high clutch

hub.

19. Instali needle bearing on high clutch drum.

e Apply petroleum jelly to needle bearing.
* Pay attention to direction of needle bearing.

SATO18F
Needle bearing—/ﬁ ‘
@ = ,:{t:]E
High clutch. !
s
T
‘ SATO17F
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ASSEMBLY

Assembly 2 (Cont’d)

20. Remove paper rolled around input shaft.
@ Reverse clutch 21. Install input shaft assembly in reverse clutch.
% ¢ Align teeth of reverse clutch drive plates before install-
e ing.
Input shaft assembiy
s
Front sun gear
B
SATO16F
. LG
22. Install reverse clutch assembly on transmission case.
Input shaft assembly e Align teeth of high clutch drive plates before installing.
FIE
GL
SATO15F
. g
Adjustment 2
When any pans listed below are replaced, adjust total end play
and reverse clutch end play.
Part name Total end play Reverse clutch
end play 2,
Transmission case L
Qverrun clutch hub L] 24
Rear internal gear ® ® i
Rear planetary carrigr . ] ~
Rear sun gear * L4 iR
Front planetary carrier ® L
Front sun gear ® ] 8T
High clutch hub ® ®
High clutch drum LJ L] Bl
Qil pump cover L] .
Reverse clutch drum — L
BT
Y
Qil pump TOTAL END PLAY
Gasket e 1. Adjust total end play “T,”. -
. L

n
Bearing race =
. lj i
%Needle [0

T, bearing

High clutch drum

Reverse clutch drum
SAT213F
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ASSEMBLY
Adjustment 2 (Cont’d)

a. With original bearing race installed, place Tool onto oil
pump. The fong ends of legs should be placed firmly on
machined surface of oil pump assembly. The gauging cylin-
der should rest on top of bearing race. Lock gauging cylin-
der in place with set screw.

b. Install gauging plunger into cylinder.

Gauging plunger
(J34291-25)

SAT215FA

c. With needie bearing installed on high clutch drum, place
Soverse cluteh Tool legs on machined surface of transmission case (with
gasket). Then allow plunger to rest on needle bearing.

d. Measure gap between cylinder and plunger. This measure-
- | By ment should give exact total end play.

High Clutch__\ < Pt Total end play “T.",:

' 0.25 - 0.55 mm (0.0098 - 0.0217 in)

. — e If end play is out of specification, decrease or increase

ﬁﬁf_ﬂ i 57 F thickness of bearing race as necessary.

Gasket | g Available bearing race:

Refer to SDS, AT-307.

Oil pump 2. Adjust reverse clutch drum end play “T,".

Gasket Thrust washer ™

Reverse clutch drum

SAT218F

(J34291) a. Place Tool on machined surface of transmission case (with
Gauging cylinder gasket). Then allow gauging cylinder to rest on reverse
clutch drum. Lock cylinder in place with set screw.

] S
| ir
Reverse clutch drum/

SRR L,

SAT219FA

956 AT-294




ASSEMBLY
Adjustment 2 (Cont’'d)

b. Install gauging plunger into cylinder.
c. With original thrust washer installed on oil pump, piace Tool
legs onto machined surface of oil pump assembly. Then al
allow plunger to rest on thrust washer.
= d. Measure gap between cylinder and plunger with feeler
gauge. This measurement should give exact reverse clutch A,
drum end play. .

Gauging plunger

(J34290-6) Reverse clutch drum end play “T,”":
0.55 - 0.90 mm (0.0217 - 0.0354 in) B
e [f end play is out of specification, decrease or increase '
SAT314F thickness of thrust washer as necessary.
Available thrust washer: Ie
Refer to SDS, AT-306.
EG
(E
@”JI
SAT221F
11T}

Brake band Assembly 3

1. Install anchor end pin and lock nut on transmission case.

2. Place brake band on outside of reverse clutch drum.
Tighten anchor end pin just enocugh so that brake band is
evenly fitted on reverse clutch drum.

R
. . , iR
3. Place bearing race selected in total end play adjustment
(E5y——Bearmg race step on oil pump cover.
Thrust washer ¢ Apply petroleum jelly to bearing race. 8T
- 4. Place thrust washer selected in reverse clutch end play step
on reverse clutch drum. .
e Apply petroleum jelly to thrust washer. A5
&%
SATH3F
LA
Ol pump 5. Install oil pump assembly, baffle plate and gasket on trans-
assembly mission case.
6. Tighten oil pump fixing bolts to the specified torque. gL
(s

-
-

" 8ATO12F
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ASSEMBLY

.g__qu.) =

P

'S r'—-" L
AN
i

ST L, 042 P

Final drive \J/J
assembly
=]

SAT230FA|

Assembly 3 (Cont’d)

7. Install O-ring to input shaft.
e Apply ATF to O-ring.

8. Adjust brake band.
a. Tighten anchor end pin to the specified torque.
Anchor end pin:
: 3.9« 5.9 N'm (0.4 - 0.6 kg-m, 35 - 52 in-lb})
b. Back off anchor end pin two and a half turns.
c. While holding anchor end pin, tighten lock nut.

Lock nut:
[U] : 31 -36 N-m (3.2 - 3.7 kg-m, 23 - 27 fi-lb)

9. Apply compressed air to oil holes of transmission case and

check operation of brake band.

10. Install final drive assembly on transmission case.

11. Install oil tube on converter housing.

AT-296



ASSEMBLY
Assembly 3 (Cont’d)

12. Instali O-ring on differential oil port of transmission case.

@il
DB s 9 87e-
W}"mé—@}ﬁ:‘/@fg//f‘ﬂ*ﬁ
Q(‘:}‘f"“ SO Ry El
VSR 7 ey TSy
vy i
13. Instal fer housing on transmissi LC
3 -5 (0.12 - 0.20) . Install converter housing on transmission case.
e Apply locking sealant (Loctite #518) to mating surface
of converter housing. BE
8 {0.3) R Locking =
sealant FE
Jf Gl
1.5 (0.059) dia. Unit: mm {in)
4 {0.16)
SAT371H
i

14. Install accumuiator piston.
Servo release N-D acoumulator a. Check contact surface of accumulator piston for damage.

accurmulator piston piston
Y

Contact
surface SAT40BDA
E

b. Install O-rings on accumulator piston.

N-D accumulator -
piston e Apply ATF to O-rings.
Servo relasse @ Accumulator piston O-rings: EL
accumulator N Refer to SDS, AT-306.
piston Q
= B

SAT2GBFA
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ASSEMBLY
Assembly 3 (Cont’d)

¢. Install accumulator pistons and return springs on transmis-

N-D !
%, Return accumulator @ Sion case.
=S spring p'5t°“ e Apply ATF to inner surface of transmission case.
E&))- servo release = Return springs:
accumulator eturn
Q piston Spmg@ Refer to SDS, AT-306.

® 15. Install lip seals for band servo oil holes on transmission

Lip seals S
(4 pleces) <@ G case. ] .
J P /.g e Apply petroleum jelly to lip seals.

16. Install L & R oil tube and oil sleeve.
@ : 5-7Nm(0.5-0.7 kg-m, 43 - 61 in-Ib)

17. Install control valve assembly.
Insert manual valve into control valve assembly.

e Apply ATF to manual valve.

Manual valve

SATO05F

i

Set manual shaft in Neutral position.
¢. Install control valve assembly on transmission case while

M — )
\r,f;”f‘ aligning manual valve with manuai plate.

LT

960 AT-298



ASSEMBLY
Assembly 3 (Cont’d)

d. Pass solencid harness through transmission case and

T
/ \ install terminal body on transmission case by pushing it.
J&-/\ \\‘ , Stopper ring e. Install stopper ring to terminal body. &l

//;\\@ A

7 o
. ‘\ )’J LLCJI‘ il
’,\& i SR 2
« b INEE i
&/ \\\\ s Termm‘al% S
| f 1 body SAT416D
) G
f. Tighten bolts (D, @ and @ . L
Unit. mm (in) Bolt length, number and location:
D 5bolts = 40 (1.57) i
® 6boits § -- 33 (1.30) Bolt ® ® ® EG
® 2bolts £ = 43.5(1.713)
wpn . 40.0 33.0 43.5 =15
Bolt length EELIE_IJI 0 mm {in) (1.575) (1.200) (1.713) FE
Number of bolts 5 6 2 GIL
BT

P
SATO04F
18. Install oil pan.
a. Attach a magnet to cil pan.
b. Install new oil pan gasket on transmission case. ST
c. Install oil pan on fransmission case.
e Always replace oil pan bolts as they are self-sealing
bolts. ES
¢ Tighten four bolts in a criss-cross pattern to prevent
dislocation of gasket. e
B

d. Tighten oil pan bolts and drain plug to the specified torque.
Refer to AT-212.

el SATOO3F]

/Y \««‘@

Control ca?le —3

Cal——

N
[l

19. Install inhibitor switch.

a. Set manual shaft in “P” position.

b. Temporarily install inhibitor switch on manual shaft. =
c. Move selector lever to “N” position.

I 1]
Manual shaft =2 L o
SATO33J
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Assembly 3 (Cont’d)

d. Use a4 mm (0.16 in) pin for this adjustment.

1) Insert the pin straight into the manual shaft adjustment hole.

2) Rotate inhibitor switch until the pin can also be inserted
straight into hole in inhibitor switch.

e. Tighten inhibitor switch fixing bolts. Refer to AT-212.

f.  Remove pin from adjustment hole after adjusting inhibitor

Pin 4 mm {0.16 in) dia.

switch.
\:i
e @ =
— ~—innibitar switch
\ /% SAT092J
Ol charging pipe; 20. Install oil charging pipe and oil cooler tube to transmission
- i ' 2 Washer case.
1
et
' eALET
!Y/{ Ty

\ )
- Qil cooler

é % fube

SAT411HA
21. Install torque converter.
a. Pour ATF into torque converter.
o Approximately 1 liter (1-1/8 US gt, 7/8 Imp qt) of fluid is
required for a new torque converter.
e When reusing old torque converter, add the same
amount of fluid as was drained.
SAT428DA

b. Install torque converter while aligning notches of torque
converter with notches of oil pump.

¢. Measure distance “A” to check that torque converter is in
Ry proper position.
j Distance A: 19 mm (0.75 in} or more

SATA30D
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine KA24DE @[
Automatic transaxle mode! RE4F04A
Automatic transaxfe assembiy -
Model code number 80X67 iR
Transaxle gear ratio
1st 2.785 =]
2nd 1.545
3rd 1.000 e
4th 0.694
Reverse 2.272 .
Final drive 3.618 BG
Nissan Matic D {(Continental
Recommended oil U.S. a&ggﬁi‘j&gﬁfnume FE
Transmission Fluid (Canada)*
Qil capacity £(US gt, Imp gt 9.4 (10, 8-1/4) @L
*: Refer 1o MA section (“Fluids and Eubricants”, “RECOMMENDED
FLUIDS AND LUBRICANTS").
-

o
[l

4

Specifications and Adjustments

SHIFT SCHEDULE
Vehicle speed when shifting gears

=
[P

Throttie . Vehicle speed km/h (MPH)
" Shift pattern
position b, —» D, BC:—> D, D, —D, Dy — D, By = D, B, ~» D, =1,
57 - 65 107 - 115 167 - 175 163 - 171 97 - 105 41-49 57 - 65 A
Full throftte Comfart (35 - 40) 66 - 71) (104-109) | (101 - 106) (60 - 65) {25 - 30) (35 - 40)
33-4 60 - 68 141 - 149 95 - 103 40 - 48 5-13 57 - 65
Half throttle Comfort (21 - 25) (37 - 42) (88 - 93) (59 - B4) (25 - 30) (3-8 (35 - 40) ER
Vehicle speed when performing lock-up o
]
Vehicie speed km/h (MPH)
Throttie position Shift pattern O/D switch Gear position
Lock-up ON Lock-up OFF
U\‘@
ON D, 95 - 103 (59 - 64) 61- 69 (38 - 43) =
2/8 Comfort
OFF D, 86 - 94 (53 - 58) 83- 91 (52 - 57)
il
STALL REVOLUTION LINE PRESSURE
Engine Stall revolution Engine speed Line pressure kPa (kg/em?, psi) 48,
rem rpm D, 2 and 1 positions R position
KAZ4DE 2,150 - 2450 Idle 804 (8.2, 117) 1,245 (127, 181) B
Stall 1,236 (12.6, 179) 1,022 (19.6, 279) =
I[B:
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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)
Iltem
Parts
Part No. Free length Quter diameter

Pilot valve spring 31742-80X14 36.0 {1.417) 8.1 (0.319)
1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 {0.276)
@) | 1-2 accumulator 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)
Qverrun clutch reducing valve spring 31742-80X15 37.5 (1.476) 6.9 (0.272)
@ Torque converter relief valve spring 31742-80X07 31.0 (1.220) 9.0 (0.354)
@ Torque converter clutch control valve 31742-80X17 39.5 (1.555) 1.0 (0.433)
(7 | Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 (0.591)
@ Overrun cluich 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 31762-80X00 21.7 {0.854) 7.0 (0.276)

Lower hody
@2 | shift valve B spring 31762-80X00 21.7 {0.854) 7.0 (0.276)
3 31742-41X15 30.5 (1.201) 9.8 (0.386)

Pressure modifier valve spring

@ 31742-80X16 32.0 (1.260) 6.9 (0.272)
Plug spring 31742-80X11 17.0 (0.669) 10.7 (0.421)
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)
[ Forward ciutch |

Reverse 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 ram {in}
Standard 0.5 - 0.8 {0.020 - 0.031)
Altowable limit 1.2 (0.047)
Thlckngss Part number
mrm {in)
6.6 (0.260) 31537-80X05
Thickness of retaining 6.8 (0.268} 31537-80X06
plates 7.0 (0.276) 31537-80X07
7.2 {0.283) 31537-80X08
7.4 {0.291) 31537-80X09
7.6 {0.299) 31537-80X20
7.8 (0.307) 31537-80X21

High clutch

Number of drive plates

Number of driven plales

Drive plate thickness

mm {in}
Standard 1.6 {0.063)
Allowable limit 1.4 {0.055)
Clearance mm (in)
Standard 1.8 -2.2 (0.071 - 0.087)
Aliowable limit 2.8 (0.110)
Thicknless Part number
mm (in)
Thickness of retaining 3.2 {0.126) 31537-80X11
plates 3.4 (0.134) 31537-80X12
3.6 (0.142) 31537-80X13
3.8 (0.150) 31537-80X14
4.0 (0.157) 31537-80X15

Number of drive plates 5
Number of driven plates 5
Drive plate thickness
mm {in)
Standard 1.6 (0.063)
Allowable limit 1.4 (0.055)
Clearance mm {in)
Standard 0.45 - 0.85 (0.0177 - 0.0335)
Allowable limit 1.85 (0.0728)
Thuckn_ess Part number
mm (in)
3.6 (0.142) 31537-80X70
3.8 (0.150) 31537-80X71
Thickness of retaining plates 4.0 (0.157) 31537-80X72
4.2 (0.165) 31537-80X73
4.4 (0.173) 31537-80X74
3.4 (0.134) 31537-80X75
3.2 (0.126) 31537-80X76
Overrun cluich
Number of drive plates 3
Number of driven plates 5
Drive piate thickness
mm (in)
Standard 1.6 (0.063)
Allowable limit 1.4 {0.055}
Clearance mm {in}
Standard 0.7 - 1.1 (0.028 - 0.043)
Allowable lirmit 1.7 (0.067)
Thickness Part number
mm {in}
3.0 {0.118) 31537-80X65
Thickness of retaining plates 32 (0126) 31537-80X66
3.4 (0.134) 31537-80X67
3.6 (0.142) 31537-80X68
3.8 (0.150) 31537-80X69
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

oW & reverss brake | le_fere_ntlal s_tde bearing preload
_ adjusting shims
Number of drive plates 6
Number of driven plates 6 Thickness mm (in} Part number
Drive plate thickness 0.48 {0.0189) 31438-80X00
mm (i) 0.52 (0.0205) 31438-80X01
Standard 1.8 (0.071) 0.56 (0.0220) 31438-80X02
Allowabla limit 1.6 (0.063) 0.60 (0.0236) 31438-80X03
Clearance mm (in) 0.64 {0.0252) 31438-B0X04
Standard 1.7 - 2.1 (0.067 - 0.083} 0.68 {0.0268) 31438-80X05
Allowable limit 3.3 (0.130) 0.72 (0.0283) 31438-80X086
Tm;k?;?]?s Part number 0.76 (0.0299) 31438-80X07
0.80 (0.0315) 31438-80X08
2.0 (0.079) 31667-80X00
2.2 (0.087) 31667-80X01 0.84 (0.0331) 31438-80X09
2.4 (0.094 31667-80X02 K
Thickness of retaining plates og £0_102; 31667-80X03 0.88 (0.0346) 31438-80X10
2.8 (0.110) 31667-80X04 0.92 {(0.0362) 31438-80X 1
3.0 (0.118) 31667-80X05
3.2 (0.126) 31667-80X06
3.4 (0.134) 31667-80X07 i
9.0 (0.354) 31677-80X09 Bearlng preload
Differential side bearing . 0.05 - 0.09 (0.0020 - 0.0035)
preload mm {in)
Anchor end pin tightening
torque 3.9-59(0.4-0.8, 35-52)
N-m (kg-m, in-Ib) -
Turning torque
Number of returning revolu- 25
tions for anchor end pin ' Turning torque of final drive
. . assembly (New bearing) 0.78-137 (8.0-14.0,69-122)
Lock nut tightening torque ) o
Nem (kg-m, ft-lb) 31-36{32-37,23-27 N-m (kg-cm, in-Ib}
FINAL DRIVE Clutch and brake return sSprings .
Unit: mm (in)
Differential side gear clearance bart Froe length Outer diameter
Clearance between side gear and Forward clutch
differential case with washer 0.1 - 0.2 (0.004 - 0.008) {Overrun clutch) 21.4 (0.843) 10.3 (0.406)
mm {in} (22 pes)
E‘ghpgg;tm 22 5 (0.886) 10.8 (0.425)
Differential side gear thrust washers -
Low & Reverse brake
24.1 (0.949 8.6 (0.260
Thickness mm (in) Part number (24 pcs) ( ) ( )
0.75 (0.0295) 38424-81X00
0.80 (0.0315) 38424-81X01
0.85 (0.0335) 38424-81X02
0.90 (0.0354) 38424-81X03
0.95 (0.0374) 38424-81X04
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustmentis (Cont’d)

PLANETARY CARRIER AND OIL PUMP REDUCTION PINION GEAR
Turning torque
&l
Clearance beMeen d Turning torque of reduction pinion gear 0.05 - 0.39 -
planetary carrier an Nem (kg-cm, indb) | (0.5 - 4.0, 0.43 - 3.47)
pinion washer
mm (in) MA&
Standard 0.20 - 0.70 (0.0079 - 0.0276) Reduction pinion gear bearing adjusting
Allowable limit 0.80 (0.0315) shims =
=l
Thickness mm {in) Part number
Qil pump side clear- 4.50 {0.1772) 31439-33X00
ance . 0.030 - 0.050 (0.0012 - 0.0020) 4.52 (0.1780) 31439-33X01 Le
mm (in} 4.54 (0.1787) 31439-33X02
Inner gear 4.56 (01?95) 31439-33X03
. 4.58 (0.1803) '31439-33X04 6
T:fn'“(’iijs Part number 4,60 (0.1811) 31439-33X05 &
4.62 {0.1819) 31439-33X06
11.99 - 12.0 4.84 {0.1827) 31439-33X07
{0.4720 - 31346-80%00 4.66 (0.1835) 31439-33X08 Fe
0.4724) 4.68 (0.1843) 31439-33X09
11{32;11; % 4.70 (0.1850) 31439-33X10
0.4720) 31346-80X01 4,72 (0.1856) 31439-33X1 GL
11.97 - 11.98 4.74 (0.1866) 31439-33X12
(0.4713 - 4.76 (0.1874) 31438-33X13
31346-80X02
Thickness of inner 0.4717) 4.78 (0.1882) 31439-33X14 T
gears and outer gears Outer gonr 4.80 (0.1890) 31439-33X15
4,82 (0.1898) 31439-33X16
Thlcknless Part number 4.84 {0.1908) 31439-33X17
mm (in) 4,86 (0.1913) 31439-33X18
11.99-12.0 4.88 (0.1921) 31439-33X18
(0.4720 - 4.90 (0.1929) 31439-33X20
0.4724) 31347-80X00 4.92 (0.1937) 31439-33%21 BA,
11.98 - 11,99 4.94 (0.1945) 31439-33%22
04717 - 31347-80X01 4.96 (0.1953) 31439-33X23
0.4720) 4.98 (0.1961) 31439-33%24 o8
11'31_'”1;'93 5.00 (0.1969) 31439-81X00 T
(o' pit 17)- 31347-80X02 5.02 {0.1876) 31439-81X01
- 5.04 (0.1984) 31439-81X02 -
Clearance between oil 5.06 (0.1992) 31439-81X03 BA
pump housing and 5.08 {0.2000) 31439-81X04
outer gear _ 5.10 (0.2008) 31439-81X05
mm {in) 5.12 (0.2016) 31439-81X06 &T
Standard 0.111 - 0.181 (0.0044 - 0.0071) 5.14 {0.2024) 31439-81X07
Allowable imit 0.181 (0.0071) 516 (0'223” g;:ggﬁ:igg
S | 5.18 {0.2039) - BS
il pump cover sea 5.20 {0.2047) 31439-81X10
fing clearance ) 522 {0.2055) 31439-81%XM
mm (in} 5.24 {0.2063) 31439-81X12 e
Standard 0.10 - 0.25 (0.00389 - 0.0098) 5.26 (0.2071) 31438-81X13 BT
Allowable limit 0.25 (0.0098) g'ig :ggg;g; g:ﬁg‘g:i::
5.32 (0.2094) 31438-81X16 )
5.34 (0.2102) 31439-81X17
INPUT SHAFT 5.36 (0.2110) 31439-81X18
Input shaft seal ring ¢learance 5.38 (0.2118) 31439-81X19 EL
mm (in) 5.40 (0.2126) 31439-81X20
5.42 (0.2134) 31439-81%21
Standard 0.08 - 0.23 (0.0031 - 0.0091) 5.44 (0.2142) 31430-51%22
SRS 7
Allowable limit 0.23 {0.0091) 5.46 {0.2150) 31430-81X23 DX
5.48 (0.2157) 31439-81X24
5.50 (0.2165) 31439-81X46
5.52 (0.2173} 31439-81X47
5.54 (0.2181) 31439-81X48
5.56 (0.2189) 31439-81X49
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

5.58 (0.2197)
5.60 (0.2205)
5.62 (0.2213)
5.64 (0.2220)
5.66 (0.2228)
5.68 (0.2236)
5.70 {0.2244)
5.72 (0.2252)
5.74 (0.2266)
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)
5.98 (0.2354)
6.00 (0.2362)

31439-81X60

Return spring

31439-81X61 Unit: mm (in)

31439-81X62 Accumulator Free length Quter diameter

31439-81X63

31439-81X64 iﬁ:‘;‘t’oie'ease aceu- 52.5 (2.067) 20.4 {0.803)

31439-81X65

31439-81X66 N-D accumulator 43.5 (1.713) 28.0 {1.102)

31439-81X67

31439-81X68

31439-81X69 BAND SERVO

31439-81X70

31439-81X71 Return spring

31438-81X72 Unit: mm {in}

31439-81X73

31439-81X74 Return spring Free length Quter diameter
1439-81X7

21 433_:1)(72 i;fi’ns;m return 32.5 (1.280) 25.9 (1.020)

31439-61X77 0O/D servo return

31439-81X78 31.0 (1.220) 21.7 (0.854)

31438-81X79

spring

31439-81X80
31439-81X81

REVERSE CLUTCH DRUM END PLAY

REMOVAL AND INSTALLATION

Unit: mm (in)

Reverse clutch drum end play

mm (in)

Distance between end of con-

Thrust washers for adjusting reverse

clutch drum end play

Thickness mm (in)

0.80 (0.0315)
1.40 (0.0551)
0.95 (0.0374)
1.10 {0.0433)
1.25 (0.0492)

31508-80X17
31508-80X14

Standard

Allowable limit

verter housing and torque con- 19 (0.75)
0.55 - 0.90 (0.0217 - 0.0354) verter
OUTPUT SHAFT
Seal ring clearance
Part number Qutput shaft seal ring clearance
31508-80X13 mry (in)
0.10-0.25

(0.0039 - 0.0098)
0.25 {0.0098)

31508-80X15
31508-80X16

mm {in}

0 - 0.15 {0 - 0.0058)

Output shaft end play adjusting shims

Part number

1.55 (0.0610} 31508-80X18 End play
1.70 (0.0669) 31508-80X19 Qutput shaft end play
1.85 (0.0728) 31508-80X20
ACCUMULATOR Thickness mm (in)
O-ring 0.80 (0.0315)
" . 0.84 (0.0331)
Unit: mm (in) 0.88 (0.0346)
Inner diameter nner diameter 0.92 {0.0362)
A
coumulator (Small) (Large) 0.96 (0.0378)
. | 1.00 (0.0394)
ervo release accu-
26.9 (1.059) 44.2 (1,740 1.04 (0.0409)
mulator { ) 1.08 (0.0425)
N-D accurnulator 34.6 (1.362) 39.4 (1.551) 1.12 (0.0441)
1.16 (0.0457)

968

1.20 (0.0472)

31438-80X60
31438-80X61
31438-80X62
31438-80X63
31438-80X64
31438-B0X65
31438-80X66
31438-80X67
31438-80X68
31438-80X69
31438-80X70

AT-306



SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

BEARING RETAINER Bearing race for adjusting total end play
Seal ring clearance Thickness mm (in) Part number ~
Bearing retainer seal ring clearance 0.8 (0.031) 31435-80X00 Mﬂ
mm {in} 1.0 (0.039) 31435-80X01
Standard o élé;g - 3-3318) 1.2 (0.047) 31435-80X02 MA
1.4 (0.055) 31435-80X03
Allowable limit 0.30 (0.0118) 1.6 (0.063) 31435-80X04
1.8 {0.071) 31435-80X05 M
TOTAL END PLAY 2.0 (0.079) 31435-80X06
Total end play mm (in}|  0.25 - 0.55 (0.0098 - 0.0217) 0.9 (0.035) 31435-80X09 LG
1.1 (0.043) 31435-80X10
1.3 (0.051) 31435-80X11 E@
1.5 (0.059) 31435-80X12
1.7 (0.087) 31435-80X13
1.9 {0.075) 31435-80X14 °E
Gl
[T

2L

(8¢
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