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When you read wiring diagrams:

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

e 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. index for DTC
P NO. INDEX FOR DTC

DTC DTC
ltems Reference ltems Reference

{(CONSULT screen terms) | om C%';?PQLT page ngﬁy‘?u ECM~1 | (CONSULT screen terms) page
A/T 15T GR FNCTN 1103 P0731 AT-96 PO705 1131 | INBIBITOR SW/CIRC AT-81
A/T 2ND GR FNCTN 1104 P0O732 AT-102 P0O710 1208 | ATF TEMP SEN/CIRC AT-85
AT 3RD GR FNCTN 1105 PO733 AT-107 PO720 1102 | VEH SPD SEN/CIR AT*4 AT-89
AT 4TH GR FNCTN 1106 PO734 AT-112 PO725 1207 { ENGINE SPEED SiG*4 AT-93
AT TCC S/V FNCTN 1107 P0744 AT-124 PO731 103 | A/T 18T GR FNCTN AT-96
ENGIME SPEED SIG*4 1207 PO725 AT-93 P0O732 1104 | A/T 2ND GR FNCTN AT-102
ATF TEMP SEN/CIRC 1208 PO710 AT-85 P0O733 105 | AT 3RD GR FNCTN AT-107
INHIBITOR SW/CIRC 1101 PQ705 AT-81 PO734 1106 |A/T 4TH GR FNCTN AF-112
L/PRESS SCL/CIRC 1205 P0745 AT-131 P0740 1204 [ TCC SCLENOID/CIRC AT-120
O/R CLTCH SOL/CIRC 1203 P17680 AT-150 P0744 1107 (AT TCC S/V FNCTN AT-124
SFT 80I. A/CIRC*3 1108 P0O750 AT-135 PQ745 1205 | L/PRESS SOL/CIRC AT-131
SFT SOL B/CIRC*3 1201 PO755 AT-139 PO750 1108 | SFT SOL A/CIRC*3 AT-135
TP SEN/CIRC A/T*3 1206 P1705 AT-143 PO755 1201 | SFT SOL B/CIRC*3 AT-13¢
TCC SOLENOID/CIRC 1204 P0740 AT-120 P1705 1206 | TP SEN/CIRC A/T*3 AT-143
VEH SPD SEN/CIR AT*4 1102 PO720 AT-89 P1760 1203 | O/R CLTCH SOL/CIRC AT-150

*1: In Diagnostic Test Mode Il (Self-diagnostic results),
these numbers are controlled by NISSAN.

*2: These numbers are presecribed by SAE J2012.

*3: When the fail-safe operation occurs, the MIL ilumi-

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.

AT-2
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PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlR
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 diaghosis sensor unit, warning lamp, wiring harness and spiral cable. Informa-
tion necessary to service the system safely is included in the RS section of this Service Manual.
WARNING: Eji
e To avoid rendering the SRS inoperative, which could increase the risk of personal injury or
death in the event of a collision which would result in air bag inflation, all maintenance shouid
be performed by an authorized NISSAN dealer. L
e Improper maintenance, including incorrect removal and installation of the SRS, can lead to ’
personal injury caused by unintentional activation of the system.
¢ Do not use electrical test equipment on any circuit related to the SRS unless instructed to in EG
this Service Manual. SRS wiring harnesses are covered with yellow insulation either just
before the harness connectors or on the complete harness, for easy identification.

@

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

The ECM has an on board diagnostic system. It wiil light up the malfunction indicator lamp (MIL} to warn
the driver of a malfunction causing emission deterioration.
CAUTION: E8,
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. &
¢ 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.) B}
¢ Be sure to route and secure the harnesses properly after work. Interference of the harness with
a bracket, etc. may cause the MIL to light up due to a short circuit.
¢ Be sure to connect rubber tubes properly after work. A misconnected or disconnected rubber &7
tube may cause the MIL to light up due to a malfunction of the EGR system or fuel injection
system, etc. N
e Be sure to erase the unnecessary malfunction information (repairs completed) from the TCM RS
or ECM before returning the vehicle to the customer.

51

&,
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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 {0 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.
i®: 3.0 - 5.0 Nm (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-76.)

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
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PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

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

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

e Disassembly should be done in a clean work area.

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

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

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

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

e |t is very imporiant 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.

e When the A/T drain plug is removed, only some of the fluid is drained. Old A/T fluid will remain in
torque converter and ATF cooling system.

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 “17, “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-49.)
Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions
(such as excessive whee! 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 wili appear only once and be cleared.
The customer may resume normal driving conditicns.
Always follow the “WORK FLOW?” {Refer to AT-57).
The SELF-DIAGNOSIS resuits will be as follows:
The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution
sSensor.
During the next SELF-DIAGNOSIS, performed after checking the sensor, no damages will be indi-
cated.

TORQUE CONVERTER SERVICE

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

Converter hub is scored or damaged.

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

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

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

Vehicle 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 faiture of stator roller clutch.

& Heavy clutch debris due to overheating (blue converter).

AT-5
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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 should 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 boit 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.

Vehicie 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

If A/T fluid contains frictional material (clutches, bands, etc.), replace radiator and flush cooler line using
cleaning solvent and compressed air after repair of A/T. Refer to LC section (“Radiator”, ENGINE

COOLING SYSTEM”).
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 blinking pattern of the O/D OFF indicator or the malfunction indicator lamp (MIL). Refer
to the table on AT-43 for the indicator used to display each seif-diagnostic resulit.

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-40 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-II, refer to EC section (“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™).

AT-6
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PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
(Kent-Moore No.) Description
Tool name .
[
KV38105450 # Removing differential side oil seals
(J34288) @ Removing differential side bearing outer -
Puller race Elil
® Removing idler gear bearing outer race
a: 250 mm (9.84 in) LG
NT414 b: 160 mm (6.30 in)
ST33400001 Installing differential side oll seal (RH side)  EG
(J26082) Installing oil seal on oil pump housing
Drift
[FE
a: 60 mm (2.36 in) dia.
NT086 b: 47 mm (1.85 in) dia.
(J34301-C) Measuring line pressure

Oil pressure gauge set

@) (J34301-1) EA
Oil pressure gauge - (3)
@ (434301-2) e
Hoses RA
(3) (J34298) —~
Adapter @EJJ}))) @
@ (J34282-2) -
Adapter ] W
() (790-301-1230-A) >
60° Adapter ® 1)
(®) (J34301-15) (D
Square socket
AATBD6
ST27180001 Removing idler gear BT
(J25726-A)
Puller
I ,’E‘-,
a: 100 mm {3.94 in) A
b: 110 mm (4.33 in)
NT424 ¢: M8 x 1.25P EL
5T23540000 Removing and installing parking rod plate
25689- b i
E;J' 5689-A) \ and manual plate pins B
in punch
a: 2.3 mm {0.091 in) dia.
NT442 b: 4 mm (0.16 in) dia.
ST25710000 Aligning greove of manual shaft and hole
(J25689-A) a /// of transmission case
Pin punch e/’f{{
NT410 a: 2 mm {0.08 in) dia.
629
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

KV32101000 s / Installing manual shaft retaining pin
(J25689-A) %/
Pin punch 5
NT410 a: 4 mm {0.16 in) dia.
KV31102400 ® Removing and installing cluteh return
(J34285 and springs
J34285-87) ® |nstalling low and reverse brake piston
Ciutch spring compressor
a: 320 mm (12.60 in}
NT423 b: 174 mm {6.85 in)
Kv40100630 ® Installing reduction gear bearing inner
(J26092) race
Drift ® |nstalling idler gear bearing inner race
a: 67.5 mm (2.657 in) dia.
NT107 b: 44 mm (1.73 in} dia.
c: 38.5 mm (1.516 in} dia.
8T30720000 ® |nstalling 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.
ST35321000 _ @ |nstalling output shaft bearing
«c — L
Drift "
a: 49 mm (1.93 in) dia.
NT073 b: 41 mm (1.61 in) dia.
(J34291-A) ® Selecting oil pump cover bearing race
Shim setting gauge set and oil pump thrust washer
® Selecting side gear thrust washer
NT101
ST33230000 @ Installing differential side bearing
(J25805-01)
Drift
a: 51 mm (2.01 in) dia.
h7084 b: 28.5 mm (1.122 in) dia.
{J34290) Selecting differential side bearing adjust-
Shim selecting tool set === ing shim
2
g
NTO080

AT-8
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PRECAUTIONS AND PREPARATION
Special Service Tools (Cont’d)

ST33065001 Removing differential side bearing inner
(J22888-D) race
Differential side bearing Gl
puller set
(1) 8732051001 b
(J22888-D) A,
Puller
@ ST33061000 a a: 38 mm (1.50 in} dia.
(J8107-2) b: 28.5 mm (1.122 in) dia. ST
Adapter ¢: 130 mm {5.12 in)
d: 135 mm (5.31 in)
NT413 e: 100 mm (3.94 in) L5
ST31275000 Checking differential side bearing preload
(J25765-A) BC

Preload gauge

(1) GG91030000 @_ﬂo
(J25765-A) FE
Torque wrerich @ '

(2) HT62940000 & '
( - ) &)
Socket adapter 2/

(3) HTB2300000
« — ) BA

Socket adapter NT124
ST35271000 Installing idler gear =
(J26091)} )
Drift
a: 72 mm {2.83 in) dia. BR
NT115 b: 63 mm (2.48 in) dia.
(439713) ® Selecting  differential  side bearing $T
Preload adapter adjusting shim
® Checking differential side bearing pre-
load S
NTO87
BT
Hfﬂu
EL
1%
631
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PRECAUTIONS AND PREPARATION

Commercial Service Tools

Tool name

Description

Puller

NTO77

® Removing idler gear bearing inner race
® Removing and installing band servo pis-
ton snap ring

Puller

NT411

Removing reduction gear bearing inner
race

a: 60 mm (2.36 in} dia.
b: 35 mm (1.38 in} dia.

Drift

NTO83

)

Installing differential side oil seal {Left side)

a: 90 mm (3.54 in) dia.

Drift

NTD083

)

Installing needle bearing on bearing
retainer

a: 36 mm (1.42 in) dia.

Drift

NT083

Removing needle bearing from bearing
retainer

a: 33.5 mm (1.319 in) dia.

Drift

NTO83

Installing differential side bearing outer
race

a: 75 mm (2.95 in) dia.

AT-10
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OVERALL SYSTEM

A/T Electrical Parts Location

Throttle pesition sensor
and throttle position switch

ECM(ECCS control module)

Inhibitor switch
harness connector

Revolution
SENSor
hamess
cannector

Transmission
control
module (TCM)
l— Steering column

Revolution
Sansor

LH inner fender Dropping resistor

S22 nhibitor switch

AT-11
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634

t Diagram for Quick Pinpoint Check
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OVERALL SYSTEM

Wiring Diagram — A/T —
AT-A/T-01

IGNITION SWITGH
BATTERY ON or START
Refer to “EL-POWER".
10A 10A

—

pU
Py -
.- |_ To AT-A/T-03

PU LG LG

TCM
(TRANSMISSION MEQA,BRY VIGN - VIEN
CONTROL
MODULE)
F404
CONSULT  CONSULT  CONSULT
DATA DATA DATA
GNC  GND IN{RX) CLK QUT(TX}
|[15|' ||4s | ||28 || ||29” 30 ||
BR BR Y/R YiL Y/B
I [ ] I_l_t I__l_t I_l_|+
T - - 2 k------ 13
e [11] [12] [ 13]
B/R Y/R YiL ¥/B L
I 1 | 9 I l 2 | I 7 |
L._,..Fmtl DATA LINK
B/R GONNEGTOR
FOR CONSULT
5]
Fz23) (F24
N o
rB-.-BmB/RI. BR
| ]
B BR
i -5
F213
[l ol o T8 b= Gira) AHE sl7]s a0l (57 1 Bl GID)]
HAHARE Og [ B B I E 2 Bl E B W 4]5]s]7[8] ~w
I/l
1213141 O Ts6[7](Faog 1J2Ja]4] [efwo[t1]12[1z[1a]rs @ <l X1 E5 ER P B ) R RR B R R S @:‘“
819 Jio1iJr2]13[14[15]16] “w 5]sl7]e] {18]17]18]19]20{ 2122 del3r]se]aofaofat[42[4a]ea[as kel 8l T
AATO96A
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OVERALL SYSTEM

I Preceding
Ly Page @ LGm @

10A

LY LG
]
il
1

IGNITION SWITCH
ON or START

10A Refer io “EL-POWER".

Wiring Diagram — A/T — (Cont’d)

AT-A/T-02

Fod I
LY &2
[ THROTTLE INHIBITOR
i e
;
WIDE
. _ @ OPEN -
OTHER T CLOSED = E} /R —
Ll L& K [ A ]
RAW BR/Y
I LB
RIW BR/Y
RN mn]
RAW &> BR/Y
RAW BR/Y
I_l_l_ F105
o
RAW BR/Y
ToEL-
I ’-'UF‘"BACK;L
RAW BR/Y LB LR
[ 2] IFe]l IEE] =1 =01l
WIDE OPEN  CLOSED 18T R TRANSMISSION
SW SW Ps% PSC\.)'VS (GONTHOL
MODULE)
IARAE 10} a5 7) s[3] o T4 s [6]7 |G .@D
Tiz]is a1 16 17 e [ie 24 v EHEEDEENE (41516)5
ATTTNGD
ARAE i il o [5
WHE yg HEIELE
Tl
IRBDIBEHEE @23242525
567181 [e[7[ e[ 3] 3738139

AMTOITA
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OVERALL SYSTEM

Wiring Diagram —

AIT — (Cont'd)

. _ AT-A/T-03
To o ‘a . VEHIGLE
‘- SPEED
SENSOR S : i
(Fao1) Aoem
ASCD
CONTROL
UNIT
()
on
CAUISE  GANCEL EEET%;}SD”J
LAMP  SIGNAL '
L=
R/Y LG/R

COMBINATION
METER
SPEED-
oD OMETER *
S) OFF L._|'
INDICATOR
LAMP

JOINT
CONNECTOR-2

EE—— lGNGN

r— PS=., To
. | RrY » EL-ASCD

LG/R

O

LG/A

Next
page

&) |
L) G/OR  LOR &Y RIY LG/A

g Gel 57 [ G o]

- 83 O?D vszg 2 ASB(T:D A;gD TCm

o=e OFF  OFF CRUISE  4TH (TRANSMISSION

I | SW  LAMP S cuT CONTROL

W MODULE}
B/R B B B 04
= a4 =1 =
M66 £53
Refer to last page (Foldout page).
(ve) oD
28127126]  [25[24[23 1234506?8910@ T
34]33]32) " [a1]a0]29 B 11 [i2[ia]1a] 15416 Hr7 18192021 [22]23] 24 W
]
2[E[io[als] [1]2](ved O _|(E10g @oOLWED [ZE] o [5[el7] )
4l8[4]5 i = 2] w +{(0]0) = 59101112“3141515?
—

[2[a]2] [eJefriz[afa]is LB_I Pl e ]| e |
5| 6] 7] 8] [18[T7]18[19[20[F 22 2 1 53 ) 70 2 50 P S 19 S 23
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

ENGINE THROTTLE
COOLANT POSITION
TEMPERATURE SENSOR
SENSOR
|2 ] 2]
LG/R W/B
W/B
Preceding = [
page @ G @=cy
|
Biv
GIY LG/R B/Y
sl s 0]l
ECM VEP  W/TEMP GND-A
(ECCS
CONTROL
MODULE)
TACHO NEUT DT3 DT2 DT1
(Reforto L3 I22] [ EH T EE i E
EC section.)
e G/B ary W GW
Fi08
L._I
AN
G/B &Y w awW G/B RIG BR
To Fi4 . . . - . F105
D vernecwn® TS0 T GG T T o
F402 |—'—|
G/B GIY w GW G/B R/G BR
BR
GW
S [ (O OO (O © e—
T
G G/B GrY W GwW G/B R/G ER a1 =
_._|24 r._|13 l_l_|12 a I_._|1o |_._|45'| r._||'—134 [—'—||_|31 F213) (F215
ENG ND DT3 DT2 DT1  OBD2 TH/SEN SENS TCM
REV (Ny  Powem | JLANSMISSION
MODULE}
112]3]4 0 (Fo) 2] o [8]Go [[]2]e] o []516]7]Em)
g [1011[12[1a[ialia]8 2%y afslel7]e] w D HEEDEEN
1
AABABNERERE E e 25 P 23l 2 ) 1 R Py =1 2[s5[4] © [5]6]7](Fa03
AR R GEE DGR BE . 363735394041'32434445464748 ’ “ glo oz liaiaisliel w
I 1
101[102{103] |104]105]108 [eo]21]22]23] 38 =
1a7)r08]os| [11ef111]112 2ESI26]27126) |42 Fio1
2of30]31]32[38] [ag W H.S.
11aft14] 18] [11ef117]118 R4[RE [ 7
AATCO9A
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)
AT-A/T-05

REVOLUTION AT FLUID @l
SENSOR TEMPERATURE
SENSOR

(A

ERM

Preceding =~

page @ BrY “
BfY
)

BrY

] [l Il a7

V3P-1 SENS FLUID TCM
(TRANSMISSION
(REV SEN) GND TEMP ek

MODULE)

HA

L=
—

N

11213 © |4]5([6]7 =
A EREBERBIE I302 é 3?5 353 DED
B GY Mo

BR

| |
112134 [elio]thzfafdfis |§| 232a]2s 2627 Feafes[ 3051132 ]38]34 ][5
51678 {18]17|18[1a]zol21z2 T 2 T 2 1 2 5 W | H.S.

AAT100A
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OVERALL SYSTEM

Wiring Diagram — A/T — (Cont’d)

TCM
(TRANMISSION
CONTROL
Ly PL PL MODULE)
DUTY QVR/IC SHIFT SHIFT DUTY DUTY F404
SOL S0L S0L A SOLB SOL/DR) SOL
L] ] (] A [ ] LD
OR/L Y/PU OR/B YiG YiB G/R
l_._| F403
gl
Y/B
' E101
Y/RB .
I 2 I
|:_| DROPPING
= [RESISTOR

.ﬂ.}
o

GY G hd R
TORQUE OVERRUN SHIFT SHIFT LINE
CONVERTER CLUTCH SOLENQID SOLENCGID PRESSURE
CLUTCH SOLENCID VALVE A VALVE B BOLENQID
SOLENQID VALVE VALVE
VALVE
Refer to last page (Foldout page).
, (E101
|
s Tels]™
CI2(ED ==t  [1]2]3]4] o Js]e]7)(R03
Gy . 5/ BR gl a]io]tijiz]18]14]15}16] w
—
11213141 Lapio)t12{1a|1415 23124 [25]26)27|28]29] 30[31) 32| 33| 34135 Fa0d @
51617121 [16]17]18]19]20]21]22 36137 [38]39]40|41]42|43{44 | 45| 46]47] 48] L H.S.
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OVERALL SYSTEM

QEOEEEE

Band servo piston
Reverse clutch drum
Converter housing
Oil pump

Brake band
Reverse clutch

High clutch

Cross-sectional View

PERECE®

Front planetary gear
l.ow one-way clutch
Rear planetary gear
Forward clutch
Overrun clutch

Low & reverse brake
Qutput gear

AT-19

OBRERAE®

&
A
ST
A
EL
SATOO01I

[y

Idier gear

Forward one-way clutch

Pinion reduction gear

Final gear

Differential case

input shaft

Torque converter
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OVERALL SYSTEM

¥ BAEA
ploug|os

oeIq

asianel g

Yoo
Mo N rU ybin

I

PIBAIOS S c:tm>O/_Jme_m>m.m.,

i i \ .
| O==

1

UoIND -~ Yoo~ y2ine

642

SAT902

— —

wus |

i

==

4=

Hug ||
|5»] [f._ :

|

g OA[EA _
PIOUS| 08 :
Hus

I

—a

g sAjea
wys

J_’u“’yg

Coe—-

__ 101NNy
il I

aAnjEA
|0JUGD

!

I

)

-

aajea proue|os [k——

il
|

w Jlypow

—_—

|ouos
| uona

i

i
nssald

anjaA
1o01e|InBal
2Inssald

e

F@ﬁ

lsuens

uoRang

AT-20

Hydraulic Control Circuit

Yon|o uniaaQ ﬁ
m |
[ r_|||| __

SAJBA PlOUS|0S YN0
igylaauca enbiol

anJeA 1

plous|cs %
ainssald EB

:

-y

i

[

YT
Buionpaud
Yoo
uniueaQ

aAleA Jajal
18118AL02

anbiol Buionpsal

1

i

! HIRE
%Nx " :
— H
A=

BA/BA

8L

== jore|nwn

pug sajea

aoe
&

aAlBA [0dILOD YaInjo

Jsueaucs anhiol - i,
L= ==
Lv.{\\,\\

Aldde 1sniaaucs snhiol -7

p
EEETEY]

18118AUDD
anbliol

oAles pueg

CINCIN LI



OVERALL SYSTEM

Shift Mechanism

CONSTRUCTION
: @l
WA
@ ® ® k¢
Efl
}L Tar [ Hte | o
L] -
=l ~ EC
— |
5 > @
<:_:| Engine side
saToosl | A
@ Tgrque converter @ Front internal gear . @ Overrun clutch EiA,
(@ Oil pump Front planetary carrier Low one-way clutch :
@ Input shaft (1 Rear sun gear Low & reverse brake
(@) Brake band (2 Rear pinion gear Parking pawl i
. . oI
@ Reverse cluich @ Rear internal gear Parking gear
@ High clutch Rear planetary carrier @2 Output shaft
(@) Front sun gear (3 Forward clutch @3 Idle gear ST
Frort pinion gear Forward one-way clutch Cutput gear
BT
&
EL
23
643
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OVERALL SYSTEM

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

Ciutch and brake components Abbr. Function
@ Reverse clutch R/C To transmit input power to front sun gear @
(&) High clutch MG To transmit input power to front planetary carrier .
T nnect front planetary carrier with forward one-wa
@ Forward clutch F/C 0 co P Y Y
| clutch .
@? Overrun clutch O/C To connect front planetary carrier with rear internal gear @
(%) Brake band B/B To lock front sun gear (7).
When forward clutch is engaged, to stop rear internal gear
Forward one-way clutch F/O.C L ® 5 engage op ; ge
@ from rotating in opposite direction against engine revolution.
To stop front plan rrier from rotating in opposite
Low one-way clutch LO.C (.3 ° t?p ron lpa etaljy carne g PP
direction against engine revolution.
Low & reverse brake L& R/B To lock frant planstary carrier (19).
CLUTCH AND BAND CHART
For-
- Band servo
Reverse | High For Qverrun ward Low Low &
) " ward one-way | reverse
Shift position clutch | clutch clutch one-way Lock-up Remarks
@ @ clutch @ ond 3rd Ath clutch clutch | brake
apply | release | apply
= PARK
POSITION
REVERSE
R O O POSITION
N NEUTRAL
POSITION
1st O *1 ® ®
2nd O ["O O . Automatic shift
D*4 1263
3rd O |0 'O |®] ® . 50 4
4 O | ® 3® | ® | O O
2 Tst O o bt Automatic shift
ond O @ O . 12«3
Locks (held
1st
1 S O O ¢ O stationary)
in 1st speed
end O C | O ] 123

*1: Operates whan overdrive control switch is set in “OFF” pasition.

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

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

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

*5; Operates when overdrive control switch is “OFF”.

: Operates

®@00O

: Operates during “progressive” acceleration.

: Operates but does not affect power transmission.

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

: Operates when throttle opening is fess than 3/16, but does not affect engine brake.

AT-22



OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N” and “P” positions N
e “N” position &l
Power from the input shaft is not transmitted to the output shaft because the cluiches do not oper-

ate. [
. scPu pOSItIOFI “‘.’.\'h"’f#i
Similar to the “N” position, the clutches do not operate. The parking paw! engages with the parking

gear to mechanically hold the output shaft so that the power train is locked. Eid
LS
Parking pawl engages
with parking gear
\ EG
: i
i E

VAV
SR

gt
R
toteys;
R4
K
FA
/
1,
Qutput shaft Ef‘”
“nput
B
SAT991I
=l
RE
A
EL
L
645

AT-23



OVERALL SYSTEM

“1,” position

Shift Mechanism (Cont’d)

® Forward cluich

® Forward one-way clutch
® Overrun clutch

® Low and reverse brake

As overrun clutch 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

Overrun ciutch always engages, therefore engine brake can be obtained when
decelerating.

Power flow

Input shaft

4

Rear sun gear

4

Rear pinion gear

4

Rear planetary carrier

4

Output shaft

Fromt planetary gear

Forward cluich
Low & reverse

Overrun brake

one-way
clutch

Input shaft

Input  EE5ET Locked

Rear planetary catrier Output shaft
Pinion SAT996I

AT-24
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,” and “2,” positions

® Forward one-way clutch Rear internal gear is locked to rotate counterclockwise because of the functioning
® Forward clutch of these three clutches. @Gl
® Low one-way cluich

D,: Overdrive control switch “OFF” and throttle opening is less than 3/16 MA
2,: Always engaged e
At D, and 2, positions, engine brake is not activated due to free turning of low
one- way clutch. =

Power flow Input shaft

} 16

Rear sun gear

4

Rear planetary carrier EC

Overrun c¢lutch
engagement conditions
(Engine brake}

Qutput shaft

FE

Front planstary gear Rear planetary gear

Held to turn clockwise

Forward one-wa
Y Low cone-way clutch

clutch
R &7
A
i1 Transmission of ¥ B
1, driving force A—B 11 driving force B—C gl
___________ ,Forward, | M
- 2 Tioluteh 1 ¥
Rear internal H ' averrun clutch .
N 1 [ T e STV kRt "
1
i1
I -
N &y
Forward Sl
one-way Low
clutch 77 one-way UBT BS
clutch i
Input shait Rear sun gear  Rear planetary carrier Output shaft BT
mput B Locked output [T Pinion
A
ElL
S5ATI92
)
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

“Dy”, “2,” and “1,” positions

® Forward clutch

® Forward one-way
clutch

® Brake band

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

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

FPower flow

Rear sun gear

4

Rear pinion gear

4

Rear planetary carrier

e |

Output shaft Front internal gear

4

Front pinion gear

\ 4

Front planetary carrier

¢

Forward clutch

I

Forward one-way clutch

4

Rear internal gear

Input shaft mp

Front planetary gear

:
|
] Forward; . !
———————————— ! i Rear internal gear |1
LT T TuIITITTooo oo Vielutch [
Band orake ! i Overrun ‘
A d L i

T o clutch A—nf—-A’
B v |
\ 2 — .

Rear planetary gear

Forward one-way
clutch Low one-way cluich
—

,‘: Transmission of
:' driving force B—+A

Front

";/cme -waly

|| 1 ]
Front ! ? clutch _,7J[ 2
e pINION ‘ ‘\“—“‘..._fi_i Rear pinion gear nﬁr
gear _
Input shait Front sun gear Rear sun gear Cutput shaft
] input BEERR] Locked 35 Divided forcs Pinion

(Speed increase) SAT993I [

AT-26
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OVERALL SYSTEM

“D,” position

Shift Mechanism (Cont’d)

& High cluich
® Forward clutch
® Forward one-way clutch

Input power is transmitted to front planetary carrier through high clutch. And front planetary
carrier is connected to rear internal gear by operation of forward clutch and forward one-way &
clutch.

This rear internal gear rotation and another input (the rear sun gear} accompany rear plan-

etary carrier to turn at the same speed. fVEEY
Overrun clutch D,: Overdrive control switch “OFF" and throttle opening is less than 3/16
engagement conditions =
Power flow Input shaft
LG

High clutch

: &

Front carrier

5 =2

Forward clutch Rear sun gear

2

Farward one-way clutch

4 B

Rear internal gear

Rear pinion gear

" e

Rear planetary carrier

M 57

Qutput shaft

Front planetary gear Rear planetary gear

0,
A
&

Forward one-way

cluteh Low one-way clutch 2T

— e B

/ TR g

Forward || Transmission of ¥

clutch 1| driving force B— A K

¥ ' EL

" Cverrun X :

4L glutch 7
U4 105

— [

: Forward N

u

3 /one—way
I clutch
3 1
T E\ Rear -
i——J planetary
arrie

Input shaft

Input  BEEES Locked

Front planetary carrier Output shaft
Pinion SAT994

§ Output
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

¢ High clutch

® Brake band

® Forward cluich (Does not affect
power transmission)

Input power is transmitted to front carrier through high clutch.
This front carrier turns around the sun gear which is fixed by brake band and
makes front internal gear (output) turn faster.

Engine brake

At D, position, there is no one-way clutch in the power transmission line and
engine brake can be obtained when decelerating.

Power flow

Input shaft

High clutch

-

Front planetary carrier

-

Front pinion gear

<=

Front internal gear

-

Rear planetary carriar

\ 4

Output shaft

Front planetary gear

Rear planetary gear

Forward cne-way

clutch Low oneg-way clutch

e

RS

ot tiny,
fsSeRasissdony
P

Turns freely at ali '
imes {Rotating speed |

> B) ;
Overrun |
clutch !

[, Y
— i F E R g T T J ROy
Input shaft s Output shaft
Input  EE5RE Locked Pinion SAT995|

AT-28
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“R” position

® Reverse clutch Front planetary carrier is stationary because of the operation of low and reverse
® Low and reverse brake brake. @l
Input power is transmitted to front sun gear through reverse clutch, which drives
front internal gear in the opposite direction.
Tl 2,
Engine brake As there is no one-way clutch in the power transmission line, engine brake can A
be obtained when decelerating.
Power flow Input shaft Bl
Reverse clutch LG
Front sun gear =
S

4

Front pinien gear o=

4

Front internal gear

Qutput shaft

FA,
Front planetary gear Rear planetary gear
o — .
T s
i ° Forward one-way
AN L
.
i o 0;:::;::.::%‘}. =
\":?;:;:o /
1 S o
1 -‘
| \-H—_')/ %JF
=
D
i
L i £
~ Front internal ™ |
1 R i -
MANE=1=Y
clutch fl :
A
Tt CQutput shaft EL
i 773 Wnput m L ocked  Pinion oaroon
(G
651
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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 iock-up shocks.

SENSORS TCM ACTUATORS

Inhibitor switch

Throttle position sensor
Closed throttle position switch
Wide open throttle position
switch

Engine speed signal >
A/T fluid temperature sensor
Revolution sensor

Vehicle speed sensor
Overdrive control switch
ASCD control unit

Shift control

Line pressure control
Lock-up control
Overrun clutch control
Timing control

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

onverter clutch
Fail-safe control | Torque- conv

. . solenoid valve

Self-diagnosis Line pressure sclenoid valve
CONSULT communication line O/D OFF indicator lamp
control
Duet-EU controt

CONTROL SYSTEM

— I
Ty
p_—
Q ASCD
control unit
IIAIT fluid temperature sensoﬂ
Ling pressure solensid Revelution sensor l
valve j
Inhibitor TGquB‘dGOI'I\IIEFtEF clutch jDropping resistorl |Overdrive control switch
Closed throttle switch solenoid valve :
position switch ‘l O\ierrun clutch solenoid
valve
W'd_e_ open.mrotlle 4‘ Shift solencid valve A
position switch - -
— Shifi solencid valve B
Throttle position L +
sensor - ! 4J
—’[ Engine speed |—> TOM ~
3
Threttle opening
G/D OFF indicater lamp @‘:’®
ECM _[Vehicle speed sensot g g
SATI031
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OVERALL SYSTEM

TCM FUNCTION

The function of the TCM is to:
e Receive input signals sent from various switches and sensors.
e Determine required line pressure, shifting point, lock-up operation, and engine brake operation.

¢ Send required output signals to the respective solenoids.

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Inhibitor switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Delects throttle valve position and sends a signal to TCM.

Closed throtile position switch

Detects throttle valve's fully-closed position and sends a signal to TCM.

Wide open throttle position switch

Detects a throttle valve position of greater than 1/2 of full throttle and sends
a signal to TCM.

Engine speed signal

From ECM {ECCS control module).

AT fiuid temperature sensor

Detects transmission fluid temperature and sends a signal to TCM.

Input
Revolution sensor Detects cutput shaft rpm and sends a signal to TCM.
. Used as an auxiliary vehicle speed sensor. Sends a signal when revolution
Vehicle speed sensor . . .
sensor {installed on transmission) malfunctions.
Overdrive control switch Sends a signal, which prohibits a shift to “D,,"” (overdrive} position, to the
TCM.
i i i liati ignal from ASCD
ASCD control unit Sends the. cruise signal and D, (overdrive) cancellation signa SC
control unit to TCM.
ifti i i ivi itions in relation to a signal sent
Shift solenoid valve A/B Selects shifting point suited to driving conditions in rela [¢]
from TCM.
. . Regulates (or decreases) line pressure suited to driving conditions in rela-
Line pressure solenoid valve . .
tion 1o a signal sent from TCM.
Qutput | Torque converter clutch solenoid Regulates (or decreases) tock-up pressure suited to driving conditions in

valve

relation to a signal sent from TCM.

Overrun clutch solenoid valve

Controls an “engine brake” effect suited to driving conditions in relation to a
signal sent from TCM.

O/D OFF indicator lamp

Shows TCM faults, when A/T control components malfunction.

AT-31
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OVERALL SYSTEM

Line pressure
kPa {kg/cm?, psi) -

“R" position

npe, wpe g

position

Throttle opening —»

SATC03.
T O,-» “2" or “1” position
E
o D 2" ar “1”
2 E pasition
3=
s}
a X
g8
=
Vehicle speed —»
SATO04)
No shifting
T
.‘;_;
a
L .
2k
e When shifting
QX (1-» 2 shift)
1}
=y
—
Throttle opening —w
SATODS)

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

Normal control
The line pressure to throttle opening characteristics is set for
suitable clutch operation.

Back-up control (Engine brake)

If the selector lever is shifted to “2” position while driving in D,
(OD) or D, great driving force is applied to the clutch inside the
transmission. Clutch operating pressure (line pressure) must be
increased to deal with this driving force.

During shift change

The line pressure is temporarily reduced corresponding to a
change in engine torque when shifting gears (that is, when the
shift solenoid valve is switched for clutch operation) to reduce

shifting shock.

At low fluid temperature

e 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.
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OVERALL SYSTEM
Control Mechanism (Cont’d)

Line pressure e The line pressure is reduced below 60°C (140°F) to prevent
{under normal conditions) shifting shock due to fow viscosity of automatic transmission
T ,--/-- fluid when temperature is low. el
E Line pressure corrected
L
5 B:_E: {at low temperature) MA
_g mm R=n
I E-IJ\%
Throttle opening ——m
SATOG6)
_10°C (14°F) ® Line pressure is increased to a maximum irrespective of the Lo
throttle opening when fluid temperature drops to -10°C
T (14°F). This pressure rise is adopted to prevent a delay in EC
! clutch and brake operation due to extreme drop of fluid vis-
@ cosity at low temperature.
o Normal temperature
i
Throttle opening —m
SATO07d
FA
SHIFT CONTROL
The shift is regulated entirely by electronic control to accommo-
date vehicle speed and varying engine operations. This is [RA
accomplished by electrica! signals transmitted by the revolution
sensor and throttle position sensor. This results in improved
acceleration performance and fuel economy. BR
8T
. ; RS
Pilot pressure Control of shift solenoid valves A and B
TCM The TCM activates shift solenoid valves A and B according to
% signals from the throttle position sensor and revolution sensor BT
f to select the optimum gear position on the basis of the shift
, schedule memorized in the TCM. .
% A% ON OFF The shift solenoid valve performs simple ON-OFF operation. A
—-— ; When set to ON, the drain circuit closes and pilot pressure is
To%:&; i Va}/\/{e 7 N l applied to the shift valve. -
Drain -
/// Shift solanoid valve =
SAT008J
&

Relation between shift solenoid valves A and B and gear positions

Gear position
D, 2,1, D., 25, 1, D, D, (OD) N-P
Shift solenoid valve
A ON (Closed) OFF (Open) OFF (Open) ON (Closed) ON (Closed)
B ON (Closed) ON (Closed) OFF (Open) OFF (Open) ON (Ciosed)
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OVERALL SYSTEM

Control Mechanism (Cont’d)
Control of shift valves A and B

Inactivated state Activated state

j Shift valve B Shift valve B
H’r‘r—‘i /% |
1; Spring \Spring
Pilot pressure * * * )
_ﬁ_E — TCM - TCM
| Vot oo .
i Shift sclencid valve B OFF i i
Drain Shift solenoid valve B ON SATO0SY

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

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

sure applied 1o the end face of the shift valve overcomes spring force, moving the valve upward.

LOCK-UP CONTROL

The torque converter clutch piston in the torque converter is locked to eliminate torque converter slip to
increase power transmission efficiency. The solenoid vaive is coniroliad 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 throttle 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, (B
Vehicle speed sensor Maore than set value

Throttle position sensor Less than set opening

Closed throttle position switch OFF

A/T fluid temperature sensor More than 40°C {104°F)

Torque converter clutch solenoid valve control

The torque converter clutch solenoid valve is controlled by the
TCM. The plunger closes the drain circuit during the OFF period,
and opens the circuit during the ON period. If the percentage of

Pilot pressure
Filter TCM 1

“
SN
. e——
=
NN
)
=
=
w2
@

»
/ =N e OFF-time increases in one cycle, the pilot pressure drain time
—— 2 ﬁl ; — is reduced and pilot pressure remains high.
To torque ON ] The torque converter clutch piston is designed to slip to adjust
converter clutch R :_ ] the ratio of ON-OFF, thereby reducing lock-up shock.
cont;ol valve 7 Tmf'que m;:'l-verter
W Dramclutch solenoid
valve SATO1Q)
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OVERALL SYSTEM

Control Mechanism (Cont’d)

High
4 OFF-time . | Amount of drain .| Pilot pressure
2 INCREASING DECREASING "| HIGH
a
D
‘5 07 1
2 5 [ Lock-up I
g f’;’ released ; Y
o | L__:> Lock-up Lock-up
28 I | applied
o G Slip RELEASING
{ [
Low —
High-«— Torque cenverter clutch — o Low
solenoid vaive off-time ratic (%)
SATO11J
Torque converter clutch control valve operation
Lock-up released Lock-up applied
Tarque Chamber A . i
00""9”9'\ o gLamber B8 Cit pump 'I;%r‘r;:vueerter Chamber B Gil pump
clutch I Torque comverter o oo B E{:}gg gf) Orque ""9’19’

piston

TCM

oil pressure

,I’

&

AT
To qil = Pilot pressure OF‘F"eNTurqt.le converter| T I j, ? Pilot p / :Torque convarter
cooler clulch solenoid | To oil ﬁ f; ;: clutch solenoid
J»: valve cooler ' "' il valve
Torque converter-47m Drain | M " Drain ]
¢lutch control * = Torque converter N
T riar Torque converter i
L valve ‘—r;irgtuia(;\?;ve @ clutch control valve ~reliaf vaive AAT155A [F‘z:a!\
Lock-up released
The OFF-duration of the torque converter clutch solenoid valve is long, and pilot pressure is high. The E&
piot 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 (torgue con- -
verter clutch piston release side}. Accordingly, the torque converter clutch piston remains unlocked. EiR
Lock-up applied
When the OFF-duration of the torque converter clutch solenoid valve is short, pilot pressure drains and &7
becomes low. Accordingly, the control valve 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 torgque con-
verter clutch piston applied. BS
Also smooth lock-up is provided by transient application and release of the lock-up. o
OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROL) BT
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 clutch rotates idle. This means the engine brake is not effective. R
The overrun clutch operates when the engine brake is needed.
Overrun clutch operating conditions 2L
Gear paosition Throttle opening o
“D” position D,, B,, D, gear position Dt
" = Less than 3/16
“2" position 2., 25 gear position
“1” position 14, 1, gear position At any position
657
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Control Mechanism (Cont’d)

D position

* D1 4| D-

Throttle

w
=
iy
oD

Cweriun clutch
engages

—

Vehicle speed-—»

opening —

Throttle

2 position 1 position
% 22
5 E
2-4—2 £ 2 14— 1,

.

Vehicle speed—» Vehicle speed—»

Overrun clutch
engages

Overrun clutch

engages SATO:4J

Pilot pressure

“r AL i l
e me

To overrun clutch
ontro|

]

TCM

Qverrun clutch =
sclencid valve gatoisl

Line pressure|(1 nosition)

|

Overrun

clutch /
Qverrun J

clutch
control
valve

Ovarrun clutch
reducing valve

~—Line
pressure
(2 and 1

X positions)

=Line
pressure

Drain solenoid valve

Qvetrun clutch

SATO16J

Overrun clutch solenoid valve control

The overrun clutch solenoid valve is operated by an ON-OFF
signal transmitted by the TCM to provide overrun clutch control
(engine brake control).

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

During the solenoid 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 cluich
control valve. The line pressure is then shut off so that the clutch
does not engage.

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

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

Control Valve

FUNCTION OF CONTROL VALVES

52
28

Valve name

Function

Pressure regulator valve, plug and
sleeve

Regulates oil discharged from the oil pump to provide optimum line pressure for all driv-
ing conditions.

FA

Pressure modifier valve and sleeve

Used as a signal supplementary valve to the pressure regulator valve. Regulates pres-

sure-maodifier pressure (signal pressure) which controls optimum line pressure for all B
driving conditions. -
Pilot valve Regulates line pressure to maintain a constant pilot pressure level which controls
lock-up mechanism, overrun clutch, shift timing. LG
Accumulator control valve Regulates accumulator backpressure to pressure sulted to driving conditions.
Manual valve Directs line pressure to oil circuits corresponding 1o select positions. ER
Hydraulic pressure drains when the shift lever is in Neutral.
Shift valve A Simultaneously switches four oil circuits using output pressure of shift solencid valve A -
to meet driving conditions {vehicle speed, throttle opening, etc.). FE
Provides automatic 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, etc.).
Provides automatic downshifting and up-shifting (1st—2nd—3rd—4th gears/
4th—3rd—2nd— 1st gears) in combination with shift valve A.

Qverrun clutch control valve

Switches hydraulic circuits to prevent engagement 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 clutch reducing valve to
increase the pressure-reguiating point, with resuitant engine brake capability.

Torque converter relief valve

Prevents an excessive rise in torque converter pressure,

Torque converter clutch control
valve, plug and sleeve

Activates or inactivates the lock-up functicn.
Also provides smooth lock-up through transient application and release of the lock-up
system.

1-2 accumulator valve and piston

Dampens the shock encountered when 2nd gear band servo contracts, and provides
smooth shifting.
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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-Il) performed by the TCM (transmis-
sion control module) in combination with the ECM. The malfunction 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-Ii self-diagnostic items. For

detail, refer to AT-51.
OBD-Il Function for A/T System

The ECM (ECCS control module) provides emission-related on board diagnostic (OBD-Il) 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

If a malfunction is sensed during the first test drive, the MIL will illuminate and the malfunction will be
stored in the ECM memory as a DTC. The 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.

ltems ML -
One trip detection Two trip detection

Shift solenoid valve A — DTC: PO750 {1108) X

Shift solenoid valve B — DTC: PO755 {1201} X

Throttle position senser 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.

@ 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.

,/Ii\ 2. CONSULT or GST (Generic Scan Tool) Examples: PO705, PO710, PO720, PO725, etc.
\E/  These DTCs are prescribed by SAE J2012.
.@ (CONSULT also displays the malfunctioning component or system.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-lI Diagnostic Trouble Code (DTC)
(Cont’d)
e 1st trip DTC No. is the same as DTC No.
¢ Output of the diagnostic trouble code indicates that the indicated circuit has a malfunction.
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 (it available) is rec-
ommended.

A sample of CONSULT display for DTC is shown at left. DTC or LG
[ SELECT;SYSTEM | 1st trip DTC of a malfunction is displayed in SELF-DIAG
| ENGINE ) RESULTS mode for "ENGINE” with CONSULT. Time data indi- s
[ ] cates how many times the vehicle was driven after the last
detection of a DTC.
| :
C___ |
l
SEFB95K
=)
If the DTC is being detected currently, the time data will be “0”. FA
W SELF-DIAG REsuLTsE L
RA
FAILURE DETECTED TIME
INHIBITOR SW/CIRG [al
{P0705]1
8T
|[ERASE]| PRINT |{[FFdata]
SAT002J
3‘{@\
If a 1sttrip DTC is stored in the ECM, the time data will be “[1t]". s
W SELF-OIAG RESUI TS L
IE:
FAILURE DETECTED TIME o
INHIBITOR SW/CIRC [it]
[P0705]
1A
Eﬂ?
|[ERASE]| PRINT ||FFdata|
SATO72
DX
661
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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 fuel system status, 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, stored 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 data) 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 has the following priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: PO300 - PO306 {0701, 0803 - 0608)
1 Fuel Injection System Function — DTC: P0O171 {3115), PO172 {0114), PO174 (0209),
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.

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

e 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").

e Diagnostic trouble codes (DTC)

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

¢ Freeze frame data

e 1st trip freeze frame data

e System readiness test {(SRT) codes

e Test values

(E) HOW TO ERASE DTC (With CONSULT)

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

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. Turm CONSULT “ON” and touch "A/T".

3. Touch “SELF-DIAG RESULTS”.

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

5. Touch “ENGINE”.

6. Touch “SELF-DIAG RESULTS”.

7. Touch “ERASE”. (The DTC in the ECM will be erased.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-Il Diagnostic Trouble Code (DTC)

m
| Ecm PART NUMBER [ ERASE]| PRINT || FFdata |

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

(Cont’d)
How to erase DTC (With CONSLILT)
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  SELECTsysTEM | [lm  scecTpmnamope [ W SELF-DiAG RESULTS M [
| ENGINE | | SELF-DIAG RESULTS " | FAILURE DETEGTED
| AT ] | | DATA MONITOR | SHIFT SOLENOQID/V A
| O | ]::> | DTC WORK SUPPORT | l::>
| | | ECU PART NUMBER [
| l | | m
| | | l | ERASE || PRINT |
2. Turn CONSULT “ON", and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch "ERASE". {The DTC in the
AT TCM will be erased.)
Touch Touch rl

F’ “BACK”. < | Backe <
[l seLecT sysTEM | |In  serecTomaamobe [ W SELF-DIAG RESULTS Il []
’ ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
| AT il I | SELF-DIAG RESULTS | SFT SOL A/CIRC 0

[PO750]

| | [> | DATA MONITOR | |::>
| | | ACTIVE TEST |
| | | DTC CONFIRMATION |
5.

SATI04(

@& 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-49. (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"].

@y HOW TO ERASE DTC (No Tools)

1. [f 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-49. (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 |l to Mode | by turning the mode selector on the ECM.
Refer to EC section [“HOW TO SWITCH DIAGNOSTIC TEST MODES”, “Malfunction Indicator Lamp
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”].
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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.
——=esmt  ENGINE ™ ¢ [f the malfunction indicator lamp does not light up, refer to
EL section ("Warning Lamps/System Description”, “WARN-
A~ SOON_ ING LAMPS AND CHIME”).
/ \ (Or see MIL & Data Link Connectors in EC section.)
y 2. When the engine is started, the malfunction indicator lamp
should go off.
SATE64! If the iamp remains on, the on board diagnostic system has

detected an emission-related (OBD-il) 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
solenoid).

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

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

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

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

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

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

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

— 1 QELF-DIAGNOSIS

i SELECT SYSTEM I After performing this procedure, place check marks for results
ENGINE on the “DIAGNOSTIC WORKSHEET”, AT-55. Reference pages
AT are provided following the items.

|
|
| [f) SELF-DIAGNOSTIC PROCEDURE (With
|
|
|

CONSULT)
1. Turn on CONSULT and touch “ENGINE” for OBD-II
detected items or touch “A/T” for TCM seif-diagnosis.
If A/T is not displayed, check TCM power supply and ground
SATO38) circuit. Refer to AT-76. If resuit is NG, refer to EL section

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

CONSULT (Cont'd)
2. Touch "SELF-DIAG RESULTS".
W SELF-DIAG RESULTS B[] Display shows malfunction experienced since the last eras-
ing operation. &l
FAILURE DETECTED CONSULT performs REAL-TIME SELF-DIAGNOSIS.
THROTTLE POSI SEN Also, any malfunction detected while in this mode will be
displayed at real time. 4,
Eli]
{ ERASE || PRINT ]
SAT708G
LG
SELF-DIAGNOSTIC RESULT TEST MODE
TCM  self-diagno- =
Detected items e o oBD-l 0TC) | Ed
(Screen terms for CONSULT, i—ﬁ.&ﬁ ii'}:';".‘:s
“SELF-DIAG RESULTS” test mode) Malfuncticn is detected when ... Available by Available by EE
O/D OFF maifunction
indicator tamp or | indicator lamp*2,
“ATY "ENGINE” “A/T" on CON- “ENGINE” on
SULT CONSULT or GST
Inhibitor switch circuit ® TCM does not receive the coirect voltage
signal (based on the gear position) from the ~— PO705
— | INHIBITOR SW/CIRC switeh. )
Revolution sensor ® TCM does not receive the proper voltage X PO720
VHCL SPEED SEN-A/T | VEH SPD SEN/CIR AT signal from the sensor,
3':"{%?_'&8?;;8 sensor (Meter) ® TCM does not receive the proper voltage X - oA
SENMTR — signal from the sensar.
A/T 1st gear function ® A/T cannot be shifted to the 1st gear position . PO731*1
— [A/T 18T GR FNCTN even if electrical circuit is good. =5
A/T 2nd gear funclion ® A/T cannot be shifted to the 2nd gear posi- - — =l
— [ A/T 2ND GR FNCTN tion even if electrical circuit is good.
AT 3rd gear function ® A/T cannot be shifted to the 3rd gear posi- . PO73341
— [A/T 3RD GR FNCTN tion even if electrical circuit is good. 8T
AT 4th gear function ® A/T cannot be shifted to the 4th gear posi- . PO734"1 =
— [ A/T 4TH GR FNCTN tion even if electrical circuit is good.
AT TCC S/V function (lock-up) ® A/T cannot perform lock-up even if electrical _ PO744*1
— TATT TCG SV FNCTN circuit is good. RS
Shift solenocid valve A ® TCM detects an improper voltage drop when X PO750
SHIFT SOLENQID/V A [ SFT SOL A/CIRC it tries to operate the sclenoid valve.
Shift solenoid valve B ® TCM detects an improper voltage drop when X PO755 -
SHIFT SOLENOID/V B | SFT SOL B/CIRC it tries to operate the solenoid valve. 5]
QOverrun ciutch solenoid valve .
® TCM detects an improper voltage drop when
VERR
gN UN CLUTCH O/R CLUCH SOL/CIRC | it tries to operate the solenoid valve. X P1760 -
T/C clutch solenoid valve ® TCM deiects an improper veltage drop when X PG740 B4
T/C CLUTCH SCL/AV. | TCC SOLENOID/CIRC it tries to operate the solencid valve.
Line pressure solenoid valve ® TCM detects an improper vollage drop when X PO745
LINE PRESSURE SV [L/PRESS SOL/GRC it tries to operate the solenoid valve. EL
Throttle position sensor, throttle position switch | ® TCM receives an excessively low or high X P1705
THROTTLE POSI SEN [ TP SEN/CIRC AT voltage from the sensor.
Engine speed signal ® TCM does not receive the proper voltage X PO725 N
ENGINE SPEED SIG signal from the ECM. 3
A/T fluid temperature sensor . . .
® TCM receives an excessively low or high
TT/F
géN FLUID TEMP ATF TEMP SEN/CIRC voltage from the sensor. X Po710
Initial start ® This is not a malfunction message (When-
ever shutting off a power supply 1o the TCM, X —
INITIAL START " this message appears on the screen.)
No failure
(NO SELF DIAGNOSTIC FAILURE INDICATED | ® No failure has been detected. X X
FUBTHER TESTING MAY BE REQUIRED"*)
X : Applicable
— : Not applicabie B
*1 : These maifunctions cannot be displayed by MIL E85| if another malfunction is assigned to MIL.
*2 1 Refer to EC section [“MaKunction Indicator Lamp (MiL)", “ON BOARD DIAGNQOSTIC SYSTEM DESCRIPTION"].
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

DATA MONITOR MODE (A/T)

CONSULT (Cont'd)

Menitor item
It . ECU . -
em Display input Main Description Remarks
. signals
signals
Vehicle speed sensor 1 {A/T) VHCL/S SE-A/T ® Vehicle speed computed from | When racing engine in “N” or
{Revolution sensor) [km/h] or Imph] X . signal of revolution sensor is | “P” position with vehicle
displayed. stationary, CONSULT data may
not indicate 0 km/h (0 mph).
Vehicle speed sensor 2 VHCL/S SE-MTR ® \Vehicle speed computed from | Vehicle speed display may not
{Meter) [km/h] or [mph] signal of vehicle speed sen- | be accurate under approx. 10
X — sor is displayed. km/h (6 mph). It may not indi-
cate 0 km/h {0 mph} when
vehicle is stationary.
Throttle position sensor THRTL POS SEN X . ® Throttle position sensor sig-
V] nal voltage is displayed.
A/T fluid temperature sensor FLUID TEMP SE ® AT fluid temperature sensor
[V] X . signal voltage is displayed.
® Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT % _ ® Source voltage of TOM is
[V] displayed.
Engine speed ENGINE SFEED ® Engine speed, computed Engine speed display may not be
[rpm] from engine speed signal, is | accurate under approx. 800 rpm.
X X . o
displayed. It may net indicate 0 rpm even
when engine is not running.
Qvardrive control switch OVERDRIVE SW ® ON/OFF state computed from
[ON/OFF] X — signal of averdrive contro
SW is displayed.
P/N positicn switch P/MN 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 compuied from
[ON/QFF] X — signal of R position SW is
displayed.
D position switch D POSITION SW ® ON/OFF state computed from
[ON/OFF] X — sigrral of D posftion SW is
displayed.
2 position switch 2 POSITION SW ® ON/OFF status, computed
[ON/OFF] X — from signal of 2 position SW,
is displayed.
1 position switch 1 POSITION SW ® ON/OFF status, computed
[ON/OFF] X — from signal of 1 position SW,
is displayed.
ASCD cruise signal ASCD-CRUISE ® Status of ASCD cruise signal | ® This is displayed even when
[ON/OFF) X _ is displayed. no ASCL is mounted.
ON ... Cruising state
OFF ... Normal running slale
ASCD CD cut signal ASCD-0OD CUT ® Status of ASCD OD refease | ® This is displayed even when
[ON/OFF] % . signal is displayed. no ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW ® ON/OFF status, computed ® This is displayed even when
[ON/OFF] X — from signal of kickdown SW, no kickdown switch is
is displayed. equipped.
Ciosed throtile position switch | CLOSED THL/SW ® ON/OFF status, computed
[ON/OFF] X — from sfgnal of closed throttle
position SW, is displayed.
Wide open throttle position W/O THRL/P-SW ® ON/OFF status, computed from
switch [ON/OFF] X — signal of wide open throtile
position SW, is displayed,
Giear posilicn GEAR ® Gear position data used for
— X computation by TCM, is dis-
played.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)
Moniter item
: ECU . -
Iltem Display . Main Description Remarks
input | _. &
. signals <
signals
Selector lever position SLCT VR POSI ® Selector lever position data, | ® A specific value used for con-
— X used lor computation by trol is displayed if fail-safe is iy
TCM, is displayed. activated due to error. MR
Vehicle speed VEHICLE SPEED ® Vehicle speed data, used for
[km/h] or [mph] —_ X computation by TCM, is dis-
played. El
Throttle position THROTTLE POSI ® Throttle position data, used ® A specific value used for con-
1/8] — X for computation by TCM, is trol is displayed if fail-safe is
displayed. activated due to error. Le
Line pressure duty LINE PRES DTY ® Control value of line pressure
[%] . X solenoid valve, computed by
TCM from each input signai, -
is displayed. =5
Tarque converler clutch sole- TCC S/ DUTY @ Control value of torque con-
necid valve duty [%6] _ X verter clutch solencid valve,
computed by TCM from each EE
input signal, is displayed.
Shift sclenoid valve A SHIFT S/V A ® Control value of shift solenoid Control value of solencid is dis-
TON/OFF] —_ X valve A, computed by TCM from | played even if solencid circuit is
each input signal, is displayed. | disconnected.
Shift solenoid valve B SHIFT S/V B ® Control value of shift solenoid | The “OFF” signal is displayed if
[ON/OFF] — X valve B, computed by TCM from | solenoid cireuit is shorted. ]
each input signal, is displayed. FA
Overrun clutch solencid valve | QOVERRUN/C S/V ® Control value of overrun
[ON/OFF] o % clutch solenoid valve com-
puted by TCM frem each [ A
input signal is displayed.
Self-diagnosis display lamp SELF-D DP LMP . X ® Control status of G/D OFF
(O/D OFF indicator lamp) [ON/OFF] indicator lamp is displayed. e
fi=iligH
X: Applicable
—: Not applicable
S 1k commocton DTC WORK SUPPORT MODE WITH CONSULT
 (DLG) for CONSULT X CONSULT setting procedure
1. Turn ignition switch “OFF”, BT
2. Connect CONSULT to Data link connector for CONSULT.
Data link connector for CONSULT is located in left side dash
panel. (s
EL
. : I
3. Turn ignition switch “ON".
4. Touch “START".
NISSAN
CONSULT
d’ﬂﬂ
START
| SUB MODE ]
SEF3821
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

[m SELECT SYSTEM

AT

ENGINE

|
|
|
|
|
|
|
S

ATO74H

| A seLectomamone [

| SELF-DIAG RESULTS

| DATA MONITOR

iy

| DTG WORK SUPPORT

[ ECu PART NUMBER

|
|
J
|
|
|

SATS74

|A SELECT ITEM

|

| 1ST GR FNCTN PO731

| 2ND GR FNCTN P0732

[ 3RD GR FNCTN PO733

| 4TH GR FNCTN PQ734

| TCC SV FNCTN P0744

[

SATY7Al

IS FOR
OTC P0732.

ABOUT THE DRIVING
CONDITION FOR THIS
DIAGNOSIS.

W2ND GRENGTN Povaz i L
THIS SUPPORT FUNCTION

SEE THE SERVICE MANUAL

| EXIT || START |

SATATSI

GEAR

VEHICLE SPEED
THROTTLE POSI
TCC &/V DUTY

B 2ND GR FNGTN Po732 H L]
OUT OF CONDITION

SATS771

CONSULT (Cont’d)
5. Touch “A/T".

6. Touch “DTC WORK SUPPORT".

7. Touch select item menu (18T, 2ND, etc.).

8. Touch “START”.

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

AT-46
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

e When testing conditions are satisfied, CONSULT screen

M 2ND GR FNCTN Po732 i L] changes from “OUT OF CONDITION” to “TESTING”.

TESTING _ G

=========z MONITOR z==zzz===c
GEAR 2
VEHICLE SPEED 50km/h .}\3‘”;3\
THROTTLE POSI 8.0/8 e
TCC SV DUTY 4%

SATI78]

&n

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

(A
&5

STOP
VEHICLE

EE

SAT972l

B 27D GR ENGTN Po732 |l L]
COMPLETED RIE
B RESULTS B

* ¥ ¥k m * %k K %

[ END || PRINT |

SATIB0

W onn G I 11. Perform test drive to check gear shift feeling in accordance
GTN PO732 e ; ;
DRIVE VHOL IN D RANGE with instructions displayed. N
SHIFTING 1+2+3+4 UNDER 8
NORMAL ACCELERATION.
DOES AT SHFT NORMAL
CHECK FOR PROPER SHF Y
TIMING AND SHFT SHOCK et
—zzzzz=z== MONITOR =z=zzzzz==:
ENGINE SPEED 672rpm
GEAR 1
VEHIGLE SPEED Okm/h

SAT981I
DK

W 2ND GR FNCTN Po7a2 Bl [ 12. Touch “YES” or “NO”.

ODRIVE VHCL iN D BANGE
SHIFTING 1424324 UNDER
NORMAL ACCELERATION.
DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
=z=zzzz==z MONITOR zzz2zzzzz===
ENGINE SPEED &72rpm
GEAR 1
VEHICLE SPEED okm/h

YES || NO _ |eurese
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

13. CONSULT procedure ended.

COMPLETED
W RESULTS A

* % ok ¥ OK

B 2ND GR ENCTN Po7a2 il ]

* % % k

| END ||

PRINT |

SATSB3I

COMPLETED
MRESULTSH

*kkk

W 2ND GR FNCTN Po732 i I__..I

* 2k %k *k

| END ||

PRINT |

SATS80I

DTC WORK SUPPORT MODE

If “NG” appears on the screen, a malfunction may exist. Go
to “DIAGNOSTIC PROCEDURE”.

DTC work suppeort item

Description

Check item

1ST GR FNCTN P0O731

Following ftems for “"A/T 1st gear function {P0731}” can be

confirmed.

® 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 items for “A/T 2nd gear function (P4732)" can be

confirmed.

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

® Self-diagnosis result {OK or NG)

#® Shift solenoid valve B
#® Each ciutch
® Hydraulic control circuit

3RD GR FNCTN P0733

Following items for “A/T 3rd gear function (P0733)” can be

confirmed.

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

® Self-diagnosis result (OK or NG)

® Shift solenoid valve A
® Each cluich
® Hydraulic control circuit

4TH GR FNCTN P0Q734

Following items for “A/T 4th gear function (PO734)” can be

confirmed.

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

® Sel-diagnosis result (OK or NG)

® Shift solenoid valve A

® Shift solenoid valve B

® QOverrun clutch solenoid
valve

® | ine pressure solenoid valve

® Each clutch

® Hydraulic control circuit

TCC S/ FNCTN PO744

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

confirmed.

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

® Self-diagnosis result ({OK or NG)

® Torgue converter clutch sole-
noid valve

#® Fach clutch

® Hydraulic control circuit

AT-48
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

SATA21F

-+ FUEL DOCR

o1c 1o D@

UNLEADED FUFIL. CHLY

iND21 5 | @[@)  em[ET)
O/D OFF indicator lamp
AATO1BA]
®

Holding

AAT1S6A

AATIETA

Self-diagnosis

%y SELF-DIAGNOSTIC PROCEDURE (No Tools)

DIAGNOSIS START

nEe

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

2. Turn ignition switch to OFF position.
Wait for at least 5 seconds.

3. Move selector lever to “P" position.

4. Turn ignition switch to ON position.
(Do not start engine.)

5. Does O/D OFF indicator lamp come
on for about 2 seconds?

No

[k

_Etop procedure. Perform

Yes

offe \

1. Turn ignition switch to “OFF” posi-
tion.

2. Turn ignition switch to “"ACG” posi-
tion.

3. Move selector lever ta “D" position.

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

5. Depress and hold overdrive control
switch in “OFF” position untii next
step is completed.

6. Turn ignition switch to ON paosition
(Do not start engine.}

® Wait for more than 2 seconds after
ignition switch "ON".

v

1. Move selector lever to “2” position.
2. Depress and hold overdrive control
switch in “ON" position until next step

is completed.

oy

(Go to next page.)

AT-49

“| “1. G/D OFF Indicator
Lamp Does Not Come
On”, AT-181 before pro-
ceeding.

El

LG

671



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont’d)
[|] ®
n

1. Move selector lever to *1” position.
2. Cycle overdrive control switch from
“OFF” to “ON” posilion, depress and

Press and hold in “OFF” position until next step
refease

twice is completed.
then hold
AAT158A !
Depress accelerator pedal fully and
release it.
Accelerator pedal
.

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

Depress Release l

SATOB1F! DIAGNOSIS END

N,
ye

F ewn =he

15":‘100 glofojolole nlo o B (@

—_— ‘ FUEL DOOR UNLEADED FUEL QNLY
DT (@O GE[E]S)

G/ OFF indicator lamp /

AATOTGA

AT-50
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

JUDGEMENT OF SELF-DIAGNOSIS CODE a
O/D OFF indicator lamp:
All judgement flickers are the same. 4th judgement licker is longer than aothers. i
\\\i'/f “ s ”\\Jﬂﬁﬁ
T®F TEE
Sr NN P F ~ \\
Self diagnosis -di i W
otart i‘:tea!rf-tdlagnoms B[]

Start signal 10 judgement flickers
- T '" T ‘]l'" Light
-t {- Shade
AN a
L b bbhhbtbbhbt ‘

- --- Light
LG
- Shade
saT443F | BG
Shift solenoid valve A circuit is short-circuited or discon-

SAT436F | nected.
All circuits that can be confirmed by seff-diagnosis are OK. ® Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-135.

1st judgement flicker is longer than others. 5th judgement flicker is fonger than others. FE
~ \ :’/’
s —f om {=-
7 o\mj h= —~L O 17
L OFF_|— VRN
P .
' _~ Light

BA

o _ H_IH_ r ]l,--ught — -
- {- Shade ‘ - -Shade
’ =5

SAT437F| ] o | SAT445F
Revolution sensor circuit is short-circuited or disconnected. | Shift solenoid valve B circuit is short-circuited or discon- aE
® Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN- nected. et
SOR) (DTC: 1102), AT-89. ¥ Go to SHIFT SOLENOID VALVE B {DTC: 1201), AT-139.
2nd judgement flicker is longer than others. 6th judgement flicker is longer than others.
\ sz WS ST
: 0/D - : o0 12 e
~ oFF |- ~L_OFF 1
AT P e
g1
SAT447F | [HA
) ' o L . SAT439F | Overrun cluich solenoid valve circuit is short-circuited or dis-
Vehicle speed sensor circuit is short-circuited or discon- connected. .
nected. % Go to OVERRUN CLUTCH SOLENOID VALVE (DTC: 1203),
® Go to VEHICLE SPEED SENSOR-MTR, AT-158. AT-150. EL
3rd judgement flicker is longer than others. 7th judgement flicker is longer than others.
~ Vs
SV -[em |~ .
S ek B
~L_OFF_ 1 PN SN
AN
- - --  Light ~ - Light
- “ “ “ Ul -shade - Shade
SAT445F
) 5aT7441F | Torgue converter clutch solenoid valve circuit is short-cir-
Throttle position sensor circuit is short-circuited or discon- cuited or disconnected.
ected. ® Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE
Go to THROTTLE POSITIQN SENSOR (DTC: 1206), AT-143. {DTC: 1204), AT-120.
t, = 2.5 seconds 1, = 2.0 seconds t, = 1.0 second
673
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

(Cont’d)

O/D OFF indicator lamp:
Flickers as shown below.

8th judgement flicker is longer than others.
~L_OFF__|-
AN

Self-diagnosis
start

Light

SRITIITT

A/T fluid temperature sensor is disconnected or TCM power
source circuit is damaged.

POWER SOURCE, AT-154.

SAT451F | Battery power is low.
Battery has been disconnected for a long time.

Battery is connected conversely.
(When reconnecting TCM connectors. — This is not a prob-

Go to A/T FLUID TEMPERATURE SENSOR AND TCM
lem.)
Does not come on.

~ \J’/é

SAT457F

Sth judgement flicker is longer than others.

. [ /é
[
P N RN
- ~ _ Light
- -Shade

SAT453F

Engine speed signal circuit is short-circuited or disconnected.

0/

OFF
Self diagnosls
Start

j— —-Shade

SAT414G

Inhibitor switch, overdrive control switch or throttle position
switch circuit is disconnected or TCM is damaged.

Go to 21. TCM Self-diagnosis Does Not Activate (Inhibitor,
Overdrive Control and Throttle Position Switch Circuit

Checks), AT-176.

® Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-93.
10th judgement flicker is longer than others.
NS -~

—~[ om |-—
~1_OFF |~

ST

SAT455F
Line pressure solenoid valve circuit is short-circuited or dis-
connected.
g_lc_! 1I0 LINE PRESSURE SOLENOID VALVE (DTGC: 1205),
-131.

t, = 1.0 second

AT-52
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TROUBLE DIAGNOSES — Introduction

Sensors

o

TCM ECM

SATE311A|

SATE321

SEF234G

Introduction

The TCM receives a signal from the vehicle speed sensor,
throttle position sensor or inhibitor switch and provides shift
control ar 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
of the A/T system for malfunction-diagnostic purposes. The
TCM is capable of diagnosing malfunctioning parts while the
ECM can store malfunctions in its memory.

input and oulput signals must always be correct and stable in
the operation of the A/T system. The A/T system must be in
good operating condition and be free of valve seizure, solenoid
valve malfunction, etc.

It is much more difficult to diagnose a problem that occurs inter-
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 parts.

A visual check only, may not find the cause of the problems. A
road test with CONSULT (or GST) or a circuit tester connected
should be performed. Follow the “Work Flow”. Refer to AT-57.
Before undertaking actual checks, take a few minutes to talk
with a customer who approaches with a driveability complaint.
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-54) should be used.

Start your diagnosis by looking for “conventional” problems first.

This will help troubleshoot driveability problems on an electroni- g

cally controlled engine vehicle.

Also check related Service bulletins for information.
B
il
EL
[
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TROUBLE DIAGNOSES — introduction

Diagnostic Worksheet

INFORMATION FROM CUSTOMER

KEY POINTS

WHAT ....... Vehicle & A/T model

WHEN ........ Date, Frequencies

WHERE ..... Road conditions

HOW .......... Operating conditions, Symptoms
Customer name MR/MS Model & Year VIN
Trans. model Engine Mileage
Incident Date Manuf. Date In Service Date

Frequency

O Continuous [ Intermittent { times a day)

Symptoms

1 Vehicle does not move. (L] Any position [ Particular position)

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

[J No down-shift ((1QO/D — 3rd £13rd - 2nd [ 2nd — 1sh)

[ Lockup malfunction

O Shift point too high or too low.

O Shift shock orslip (ON—> D O Lockup O Any drive position)

[ Noise or vibration

O No kickdown

0 No pattern select

O Others
(

Q/D OFF indicator lamp

Blinks for about 8 seconds.

O Continuously lit O Not lit

(MIL)

Malfunction indicator Jlamp ;O Continuously lit O Not lit

AT-54
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TROUBLE DIAGNOSES — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. |J Read the Fail-safe and listen to customer complaints. AT-5 &
2. |OJ CHECK A/T FLUID AT-58
[ Leakage (Follow specified procedure) i
1 Fluid condition i
[T Fluid level
3. [ Perform STALL TEST and PRESSURE TEST. AT-58, 61 | EM
O Stall test — Mark possible damaged components/others.
[J Torque converter one-way clutch 1 Low & reverse brake LE
00 Reverse clutch [1 Low one-way clutch
L1 Forward clutch (1 Engine
O Overrun clutch (1 Line pressure is low T
[J Forward one-way clutch [0 Clutches and brakes except high
clutch and brake band are OK
O Pressure test — Suspected parts: FE
4. |O Perform all ROAD TEST and mark required procedures. AT-62
4-1. Check before engine is started AT-63
0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O Inhibitor switch, AT-81. iE,
O AT fluid temperature sensor, AT-85.
I Vehicle speed sensor-A/T (Revolution sensor), AT-89.
[J Engine speed signai, AT-93. =T
L1 Torque converter clutch soienoid valve, AT-120.
L1 Line pressure solenoid valve, AT-131.
[J Shift solenoid valve A, AT-135. 35
(7 Shift solencid valve B, AT-139. -
I Throttle position sensor, AT-143.
U Overrun clutch solenoid valve, AT-150. ol
LI Inhibitor, overdrive control and throtile position switches, AT-176. ©
B AT fluid temperature sensor and TCM power source, AT-154.
1 Vehicie speed sensor-MTR, AT-158, on
(] Battery R
[1 Others
4-2. Check at idle AT-64 BT
1. O/D OFF Indicator Lamp Does Not Come On, AT-161.
1 2. Engine Cannot Be Started In “P” And “N” Position, AT-162. g
L1 3. In “P” Position, Vehicle Moves Forward Or Backward When Pushed, i}
AT-162.
O 4. In “N” Position, Vehicle Moves, AT-163.
O 5. Large Shock. “N” — “R” Position, AT-164. &
L1 6. Vehicle Does Not Creep Backward In “R” Position, AT-165.
[J 7. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-166.
4-3. Cruise test AT-66, 0¥
Part-1 AT-69
O 8. Vehicle Cannot Be Started From D, AT-167.
(0 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-168.
(] 10. A/T Does Not Shift: D, —» D, AT-169.
O 11. A/T Does Not Shift: D; — D,, AT-170.
(0 12. A/T Does Not Perform Lock-up, AT-171.
O 13. A/T Does Not Hold Lock-up Condition, AT-172.
[0 14. Lock-up Is Not Released, AT-172.
0 15. Engine Speed Does Not Return To ldie (Light Braking D, —» Dj), AT-173.

AT-55 - 677



TROUBLE DIAGNOSES — Introduction

Diagnostic Worksheet (Cont’d)

4. Part-2 AT-71
O 16. Vehicle Does Not Start From D,, AT-174.
1 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-168.
0 10. A/T Does Not Shift: D, — D5, AT-169.
O 11. A/T Does Not Shift: D; —» D,, AT-170.
Part-3 AT-72
[0 17. A/T Does Not Shift: D, — D; When Overdrive Control Switch “ON” —
“OFF", AT-174
O 15. Engine Speed Does Not Return To Idle (Engine Brake In D), AT-173.
0 18. A/T Does Not Shift: D; — 2,, When Selector Lever “D” — “2” Position,
AT-175.
[ 15. Engine Speed Does Not Return To idle (Engine Brake In 2,), AT-173.
(1 19. A/T Does Not Shift: 2, — 1,, When Selector Lever “2” — “1” Position,
AT-175.
[0 20. Vehicle Does Not Decelerate By Engine Brake, AT-176.
[0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
L Inhibitor switch, AT-81.
0 A/T fluid temperature sensor, AT-85.
[0 Vehicle speed sensor-A/T (Revolution sensor), AT-89.
[l Engine speed signal, AT-93.
O Torque converter clutch solenoid vaive, AT-120.
[0 Line pressure solenoid valve, AT-131.
U Shift solenoid valve A, AT-135.
O Shift solenoid valve B, AT-139.
[1 Throttle position sensor, AT-143.
[0 Overrun clutch solenoid valve, AT-150.
[ Inhibitor, overdrive control and throttle position switches, AT-176.
O AST fluid temperature sensor and TCM power source, AT-154.
{] Vehicle speed sensor-MTR, AT-158.
{1 Battery
[1 Others
5. |0 For self-diagnosis NG items, inspect each component. Repair or replace the AT-43
damaged parts.
6. |0 Perform all ROAD TEST and re-mark required procedures. AT-62
7. |00 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”).
[0 DTC (P0731, 1103) A/T 1st gear function, AT-96.
O DTG (P0O732, 1104) A/T 2nd gear function, AT-102.
1 DTC (PQ733, 1105) A/T 3rd gear function, AT-107.
O DTC (P0734, 1106) A/T 4th gear function, AT-112.
0 DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-124.
8. |O Perform the Diagnostic Procedures for all remaining items marked NG. Repairor | AT-76,
replace the damaged parts. AT-73
Refer to 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-40

AT-56
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TROUBLE DIAGNOSES — Introduction

Work Fiow

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR

A good understanding of the malfunction conditions can make troubleshooting faster and more accurate.
In general, each customer feels differently about a problem. It is important to fully understand the symp-

toms or conditions for a customer complaint.

Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-54) and “DIAG-

NOSTIC WORKSHEET” (AT-55), to perform the best troubleshooting possible.

CHECK IN

v

)

A

EM

LISTEN TO CUSTOMER COMPLAINTS AND FiLL OUT “INFORMATION

Refer to FAIL-SAFE Service Notice or Precautions, AT-5.

FROM CUSTOMER", AT-54.

CHECK, PRINT QUT OR WRITE DOWN (1ST TRIP} DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE [T IN REPAIR ORDER SHEET.
ALSQ CHECK RELATED SERVICE BULLETINS.

v

FE

CHECK A/T FLUID LEVEE AND CONDITION, IF NG, PLACE CHECK ON
THE DIAGNOSTIC WORKSHEET, AT-55.

Refer to A/T Fluid Check, AT-58.

v

PERFORM STALL TEST AND PRESSURE TEST.

Refer to Siall Test and Pressure Test, AT-58.

¥

NG

F
v A
PERFORM "DTG CONFIRMATION PROCEDURE” IF THE (1ST TRIP) DTC |4 Follow ROAD TEST procedure, AT-62.
IS AVAILABLE.
PERFORM ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON THE =
DIAGNOSTIC WORKSHEET. RA
No NG item or NG items including
NG items riot OBD-Il {1st trip) DTC or
inctuding any OBD-1l TEM self-diagnostic tem B |JEE
BTG or TOM
seif-diagnostic items
¥
® FOR OBD-Il BTC or TCM SELF-DIAGNOSIS NG ITEMS: 4 ® Refer to seff-diagnosis, AT-42. 5”
—-INSPECT EACH COMPONENT. ® Perform ROAD TEST for all items.
~REPAIR/REPLACE. ® Proceed if seli-giagnosis detects no malfunction.
® PERFORM DTC CONFIRMATION PROGEDURE OR ROAD TEST AND (Non-self-diagnostic items, especially those thal require AT
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET remaval, should be repaired in the following steps.) @%
AGAIN, &
% v
PERFORM DTC CONFIRMATION PROCEDURE FOR FOLLOWING OBD-Il |4 | Refer to EC section. [*Emission-refated Diagnostic BT
ITEMS AND PLACE CHECKS FOR NG ITEMS CON THE DIAGNOSTIC Information”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIP-
WORKSHEET. TION"].
® AT 5T, 2ND, 3RD OR 4TH GEAR FUNCTION.
® AT TCC S/V FUNCTION {fock-up). i
ik
® FOR ALL REMAINING MALFUNCTIONS: ¢ Raferio
~INSPECT EACH COMPONENT. & ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-38 El
~REPAIR/HEPLACE. - AT-52.
@ PERFORM ROAD TEST AND CONFIRM ALL MALFUNCTIONS ARE ® TROUBLE DIAGNOSIS FOR DTC, AT-81 - AT-160.
ELIMINATED. : DIAGNOSTIC PROCEDURES FOR SYMPTOMS, AT-183.
Symptom Chart, AT-73. ;
7 B
ERASE DTC FROM TCM AND ECM MEMORIES. < Refer to HOW TO ERASE DTG, AT-40.
FINAL CHECK < Refer to DTC CONFIRMATION PROCEDURE, AT-82 - AT-159.
Confirm that the incident is completely fixed by performing BASIC INSPEG-
TION and DTC CONFIRMATION PROCEDURE. Then, erase the unneces-
sary (already fixed) 1st trip DTCs in ECM and TCM.
+OK
CHECK OUT
679
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o

SAT406F|

Fluid leakage

SAT288G

SATE3BA)

S5ATE47B

SATS13G

A/T Fluid Check

FLUID LEAKAGE CHECK

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

2. Start engine, apply foot brake, place selector lever in “D”
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
Water contamination — Road water
Milky pink entering through filler tube or
breather
Varnished fluid, light to dark brown | Oxidation — Over or under filling,
and tacky — Qverheating

FLUID LEVEL CHECK

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

Stall Test

STALL TEST PROCEDURE

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

3. Set parking brake and block wheels.

4. Instali a tachometer where it can be seen by driver during

test.
e [tis good practice to mark the point of specified engine
rpm on indicator.

AT-58
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TROUBLE DIAGNQOSES — Basic inspection

Stall Test (Cont’d)

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

A '
N position.
e 6. Accelerate to wide-open throttie gradually while applyin
iz ' foot brake. g J d PRYIng
poss <5 AR 7. Quickly note the engine stalf revolution and immediately
an A %
5 sec. release throttle.
o e During test, never hold throttle wide-open for more than
7 @ \ 5 seconds.
Stall revolution:
[ 1,800 - 2,100 rpm
SAT514G
8. Move selector lever to “N” position.
9. Cool off ATF.
e Run engine at idle for at least ohe minute.
10. Repeat steps 5 through 9 with selector lever in “27, 1" and
“R” positions.
SAT414F)

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, foilow the WORK FLOW shown in AT-57.
Note
Stall revolution is too high in “D”’, “2” or “1” position:
e Slippage occurs in 1st gear but not in 2nd and 3rd gears. ..... Low one-way clutch slippage
e Slippage occurs in the following gears:
1st through 3rd gears in “D” position and engine brake functions with overdrive control switch set to
IEOFF!!-
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully

closed throttle). ..... Forward clutch or forward one-way clutch slippage
Stall revolution is too high in R position:
¢ Engine brake does not function in “1” position. ..... Low & reverse brake slippage
¢ Engine brake functions in “1” position. ..... Reverse clutch slippage

Stall revolution within specifications:
e Vehicle does not achieve speed of more than 80 km/h (50 MPH}). ..... One-way clutch seizure in torque
converter housing

CAUTION:
Be careful since automatic 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:

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

FiE
)
B,
Bl

ST

AT-59 081



TROUBLE DIAGNOSES — Basic Inspection

Judgement of stall test

Stall Test (Cont'd)

Selector lever position Judgement
D H O L
2 H 0O L
1 H 0] L.
R G H i

Damaged compenents

Forward clutch

Low &
brake

Forward
one-way
clutch

reverse

: Stall revolution is normal.
© Stall revolution is higher

than specified.

;. Stall revolution is lower

than specified.

Low one-way

clutch
Reverse

clutch

™

Hydraulic circuit for
line prassure control
(Ling pressure is low.}

Engine

™~ Torque converter
ane-way c¢lutch

Clutches and brakes except

D H O
2 H O
1 H 8]
R H 8]
Selector lever position Judgement

AT-60

high clutch, brake band and
overrun clutch are OK.
{Conditien of high clutch,
brake band and overrun
clutch carmnot be confirmed
by staif test.)

SATO07I
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TROUBLE DIAGNOSES — Basic Inspection

/Qmﬂﬁ — Test port for
O \Jjﬂ D, 2and 1

s

fy/-/ \ \"*J/ ‘ / (Ipositions

Test port for
R position
SAT301FA

SATE47B

;-:_:-7__—_//

™ —Qil pressure gauge set
) 43t -0)

i O

Y
i

AR

=0

S5AT513G

Pressure Test

PRESSURE TEST PORTS

Location of pressure test ports are shown in the illustration.

e Always replace pressure plugs as they are self-sealing
bolts. L&,

EM

LINE PRESSURE TEST PROCEDURE =
1. Check A/T and engine fluid levels. If necessary, add fluid.
2. Drive vehicle for approx. 10 minutes or until engine oil and E¢

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

3. Install pressure gauge to corresponding line pressure port.

4. Set parking brake and block wheels.
s Continue to depress brake pedal fully while line pres-
sure test is being performed at stall speed. AT
EL
)4
5. Start engine and measure line pressure at idle and stall
speed.
¢ When measuring line pressure at stall speed, follow the
stall test procedure.
Line pressure: Refer to SDS, AT-287.
683
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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 plug sticking

@ Spring for pressure regulator valve damaged

& Fluid pressure leakage between oil strainer and
pressure requiator valve

® Clogged strainer

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

® For example, line pressure is:

At idle ~ Low in R and “1” position_s, but

- Normal in “D” and 2" positions.

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

Refer to "CLUTCH AND BRAKE CHART”, AT-22.

Line pressure is high. ® Maladjustment of throttle position sensor

® AT fluid temperature sensor damaged

@ | ine pressure solenoid vaive sticking

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

® Pressure regulator valve or plug sticking

® Open in dropping resistor circuit

Ling pressure is low. ® Maladjusiment of throttle position sensor
® | ine pressure solenoid valve sticking
& Short circuit of line pressure solencid valve circuit
At siall speed L
® 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 ® The purpose of the test is to determine overall performance

of A/T and analyze causes of problems.

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

3. Cruise test.

SAT7B6A

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

» Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road
test. Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION" and “DIAGNOSTIC PROCEDURES FOR
SYMPTOMS”, AT-38 - AT-52 and AT-183.

SAT496G

AT-62
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TROUBLE DIAGNOSES — Basic Inspection

Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED
E
@
1. Park vehicle on flat surface. No | stop ROAD TEST.
2. Move selector lever to “P” position. "1 Go to “1. O/D OFF Indi-
3. Tum ignition switch to “OFF” posi- cator Lamp Does Not 4,
tion. Wait at least 5 seconds. Come On”, AT-161.
4. Turn ignition switch to “ON” position.
{Do not start engine.) i
5. Does O/D OFF indicator lamp come
SATADBF cn for about 2 seconds?
LG
( Yos
R L Does O/D OFF indicator lamp flicker for | Y88 | Perform self-diagnosis
* e B mm) about 8 seconds? "| and check NG items on
D|_3|u am © K0S the DIAGNOSTIC FE
= - FUEL DOOR UNLEADED FUEL ONLY WOHKSHEET, AT'55
a1 coee] ) el Refer to SELF-DIAGNO-
“ SIS PROCEDURE,
Q/D QFF indicator lamp AT-42.
AATOTBA
v BA
1. Turn ignition switch to "OFF” posi-
tion.
2. Perform self-diagnosis and note NG B8
items.
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-42. ER
3. Go to “2. CHECK AT IDLE”, AT-64.
Sl
BT
HA
EL

([}
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TROUBLE DIAGNOSES — Basic Inspection

SAT411F
B
SAT412F

SAT408F

SAT796A

SATA14F

Road Test (Cont’d)
2. CHECK AT IDLE

¢No
®

{Go to next page.)

AT-64

1. Park vehicle on flat surface. No | Mark the box on the
2. Move selector lever to “P” position. "| DIAGNOSTIC WORK-
3. Turn ignition switch to “OFF” position. SHEET.
4. Turn ignition switch to “START” posi- Go to “2. Engine Cannot
tion. Be Started In “P” and “N”
5. Is engine started? Position”, AT-162.
lYes Continue ROAD TEST.
Turn ignition switch to “ACC” position.
2 l
1. Move selector lever to “D”, “1”, “2” or YBSL Mark the box on the
“R” position. | DIAGNOSTIC WORK-
2. Turn ignition switch to “START” posi- SHEET.
tion. Go to “2. Engine Cannot
3. Is engine started? Be Started In “P” and “N”
No Position”, AT-162.
Continue ROAD TEST.
1. Move selector lever to “P” position.
2. Turn ignition switch to “OFF” position.
3. Release parking brake.
. l
1. Push vehicle forward or backward. Yes‘ Mark the box on the
2. Does vehicle move when it is pushed | DIAGNOSTIC WORK-
forward or backward? SHEET.
3. Apply parking brake. Gio to “3. In “P” Position,
No Vehicle Moves Forward
Or Backward When
Pushed”, AT-162.
Continue ROAD TEST.
v
1. Start engine. Yes | park the box on the
2. Move selector lever to “N” position. || DIAGNOSTIC WORK-
3. Release parking brake. SHEET.
4. Does vehicle move forward or back- Go to “4. In “N” Position,
ward? Vehicle Moves”, AT-163.
Continue ROAD TEST.
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Road Test (Cont’d)

®
Brake pedal l
Gl
L
l Apply foot brake.
A
A4
1. Move selector lever to “R” position. | Y88 | Mark the box on the —
2. Is there large sheck when changing "] DIAGNOSTIC WORK- Bl
SAT797A from “N” to “R” positien? SHEET.
Go to “5. Large Shock -
No SLN!! lcR!! P 't' ar LI\(;
— osition”,
AT-164.
Continue ROAD TEST. .
(9 0 ES
- “ ¥
—N !

N = 1. Release foot brake for several sec- No | Mark the box on the Ez
B onds. " DIAGNOSTIC WORK- .
~2 / 2. Does vehicle creep backward when SHEET.

=Ty foot brake is released? Go to “6. Vehicle Does
Yos Not Creep Backward In
SATA16F “R” Position”, AT-165.
Continue ROAD TEST. =
B
rake pedal
P n Y
1. Move selector lever to “D”, “2” and No .| Mark the box on the B
“1” positions and check if vehicle "| DIAGNOSTIC WORK-
creeps forward. SHEET.
2. Does vehicle creep forward in all Go to “7. Vehicle Does B
three positions? Not Creep Forward in
os “D”. “2” Or *1” Position”, )
. | g AT-166. al
of several seconds Continue ROAD TEST,
SAT799A v
ZE
rli Go to 3. CRUISE TEST, AT-66. A
gi
= 2]
o *
SAT418F
B34
687
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SMA185C

i Data link connector
T (DLC) for CONSULT )

NISSAN

CONSULT

.
m{i
START

| SUB MODE |

SEF3921

[l sELECTSYSTEM

|

| ENGINE |

| AT ]

| |

L |

| |

[ |
SATI74H

|l setecTomemone [

| SELF-DIAGESULTS

rDATA MONITOR

[DTC WORK SUPPORT

|
|

|
|
|
| ECU PART NUMBER |
|
|

SATO08!

Road Test (Cont’d)

3. CRUISE TEST

® 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 “AT".

6. Touch “DATA MONITOR.

AT-66
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Road Test (Cont’d)

[@I SELECT MONITOR 1TEM J 7. Touch “SETTING” to set recording condition.

ECU INPUT SIGNALS &l
N2

L_ MAIN SIGNALS
| SELECTION FROM MENU

l

|
l |
L g | .
[serrna|l ™ START | Bl

SAT902H

l M SET RECORDING COND | 8. Touch “LONG TIME” and “ENTER" key.

AUTO TRIG MANU [} RIG e
HI SPEED LCNG TIME
| | FE

l |
I T
I |

SAT297C
FA,
) h “M "
Im SELECT MONITOR 1TEM ] 9 g%r?li(ﬂ‘s’t’o SELECT MONITOR ITEM and touc AIN
| ECU INPUT SIGNALS WJ 10. Touch “START”. R4
. MAIN SIGNALS
[ SELECTION FROM MENU ] BR
| " &T
[ serring || START |
SATO03H
11. When performing cruise test, touch “RECORD”.
#MONITOR % NO FAIL
ENGINE SPEED 800rpm PT
GEAR ) g
SLCT LVR POSt N-P
VEHICLE SPEED Okm/h
THROTTLE POSI 0058 HE\
LINE PRES DTY 29% =
TCC 5/ DUTY 4%
SHIFT 5/V A O
SHIFT S/V B m ON EL
o | K__'
| RECORD B
SATO71H

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

*RECORD 4/8 vNO FAIL [¢]
ENGINE SPEED  768rpm
GEAR 1

SLCT LVR POSI  N.P
VEHICLE SPEED Okm/h
THROTTLE POSI  0.0/8
LINE PRES DTY 28%
TCC SV DUTY 4%
SHIFT S/V A ON

SHIFT SNV B i ON

STOP

SATO72H
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Road Test (Cont’d)

13. Touch “DISPLAY".
m RCAL-TIME DIAG =
X% %% NO FAILURE % ¥ % %
| STORE[] (RECORD1) |
RECORD2 IAJDISPL/-\Y
SAT301C
SPEED LEVER
18:01  (rpm) FOSI
0003 [T 1 D
0002 [T 1 D
0001 JEEOT 1 D
00°00 704 1 D
0001 704 1 D
0002 704 1 D
00'03 - 704 1 D
| _PRINT ) GRAPH |
SATS04H
| ENG  GEAR  SLoT 15. Touch “PRINT” again.
SPEED LEVER
18:.01  (rpm) POSI
00'03 SO 1 D
0002 POY 1 D
00'01 [T 1 D
0006 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D q
ALLITM ][ PRINT ]
SATI05H
ENG GEAR  SLCT  VEM THRTL 16. Check the monitor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POS| SPEED
18:01 (rpm) (km/h)  (/8}
00’03 704 1 D [ 0.0
00'02 704 1 D 0 0.0
0001 704 1 D 4 0.0
00'00 704 1 D [ 0.0
Q0001 704 1 D 0 0.0
0002 704 1 D 0 0.0
0003 704 1 b 4 0.0
0004 704 1 D 0 0.0
0005 704 1 D 0 0.0
SATI0EH
() without CONSULT
. e Throttle position can be checked by voltage across termi-
nals @9 and @ of TCM.
[_tom P CONNECTOR}
35
BfY
1O @
AAT185A

AT-68 690
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Road Test (Cont’d)
CRUISE TEST — Part 1

SAT421F

SAT422F

77
Half-way 7

SAT495G

pedal

Al e
[
;

Haltway

Q»Q

Accelerator

BN

O»Q

Acceleratar

pedal

‘\\

SRR

Halfway

7

SAT401H

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

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

ANB)] v

1. Park vehicle on flat surface.

2. Set overdrive control switch to “ON"
position.

3. Move selector lever to “P" position.

4. Start engine.

v

Move selector fever to “D” position.

E] A 4

Accelerate vehicle by constantly

[l

S

depressing accelerator pedal half-way. R
Y
; “ny » No “ : BA&
Does vehicle start from “D,"?7 .| Go to “8. Vehicle Cannot
Read gear position, "] Be Started From D,”,
AT-167. -
Continue ROAD TEST. e
Yes
Does A/T shift from “D,” to "D, at the No .| Goto 8. A/T Does Not ©
specified speed? "| shift: D, — D, Or Does
@ Read gear position, Not Kickdown: D, — D,", RIS
throttle opening and AT-168.
vehicle speed. Continus ROAD TEST.
Specified speed when shifting BT
from “D,” to “D,":
Refer to Shift schedule, AT-287.
Yes FIA
!
Does AT shift from “D,” to “D,” al the  |NO | Go to “10. A/T Does Not =8
specified speed? "1 shift: D, — Dy, AT-169.
Read gear position, Continue ROAD TEST.
throttle position and 24
vehicle speed.
Specified speed when shifting
from “D,” to “D;™:
Refer to Shift schedule, AT-287.
¢ Yes
®
691
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O» Q| O»am
Acceleratar Accelerator
pedal pedal

e e
7 Al e
7 3
Z 7
7
Haifway Halfway
SAT402H
|
ADSQ (O » O
Accelerator Brake Accelerator  Brake
pedal pedal pedal
%
l}g‘g N &S
v Lightl - Lightl
ightly Igntly
Released applied Released applied
SAT403H

Road Test (Cont’d)
®

l

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

Read gear position,
throttle position and
vehicle speed.

Specified speed when shifting
from D, to D,:
Refer to Shift schedule, AT-287.

No

Yes

¥

.| Go to “11. A/T Does Not
"| shift: D, — D,”, AT-170.

Continue ROAD TEST.

Does A/T perform lock-up at the speci-
fied speed?
@ Read vehicle speed, throt-
tle position when lock-up
duty becomes 94%.
Specified speed when lock-up
occurs:

Refer to Shift schedule, AT-287.

No

Yes

Y

.| Goto “12. A/T Does Not

Perform Lock-up”,
AT-171.
Continue ROAD TEST.

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

No

Yes

1] v

.| Goto "“13. A/T Does Not
"| Hold Lock-up Condition™,

AT-172.

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

No

.| Goto “14. Lock-up Is Not
"| Released”, AT-172.

Continue ROAD TEST.

Yes

b4

1. Decelerate vehicle by applying foot
brake lightly.

2. Does engine speed return to idle
smoothly when A/T is shifted from
“D," o “Dy"?

Read gear position and
engine speed.

No

Yes

h 4

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 27,
AT-71.

AT-70

.| Go to “15. Engine Speed
"| Does Not Return To Idle

{Light Braking D, — Dz)”,
AT-173.
Continue ROAD TEST.
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SAT495G

80 km/h
{5¢ MPH)
Accelerator Accelerator Accelerator
_pedal pedal pedal
7 % %
‘\\ : ’ 7 o
7 ?
/ %
s Z 7%
Halfway Released Fully depressed
SAT404H

"ono

Accelerator
pedal

‘\\

SRR

7
Fully depressed

"9 @

Accelerator
pedal

”

7

“
Released

SATA405H

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

1. Confirm overdrive control switch is in ar
“ON" position. b
2. Confirm sslector lever is in “D” posi-
tion. o
7t
R
1. Accelerate vehicle by half throttle No .| Go to “16. Vehicle Does
again. "| Not Start From D", .
2. Does vehicle start from “D,”'? AT-174. LG
Read gear position. Continue ROAD TEST.

Yes

1. Accelerate vehicle to 80 km/h (50
MPH) as shown in iltustration.

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

3. Dees A/T shift from “D,” to "D, as

Ne [ Go to “9. AT Does Not

¥

Shift: D, — D, Or Does
Not Kickdown: D, — D",
AT-188.

Continue ROAD TEST.

saon as accelerator pedal is FA
depressed fully?
/&> Read gear position and
. 5
throttle position. RA
Yes
Does A/T shift from “D," to “D,” at the | NO .| Go to “10. A/T Does Not .
specified speed? "1 Shift: D, — D;", AT-169. ST
7L Read gear position, Continue ROAD TEST.
throttle position and &
vehicle speed. S
Specified speed when shifting from
“Dz!! to ‘iDa!!: .
Refer to Shift schedule, AT-287. ET
Yes
E Lm{
Release accelerator pedal after shifting | No _| Go to "11. A/T Does Not _
from “D," to "Dy". 7| shift: D, — D", AT-170. EL
Does A/T shift frem “D3” to “D,” and Continue ROAD TEST.
does vehicle decelerate by engine o
brake? DX
@ Read gear position,
throttle position and
vehicle speed.
l Yes
1. Stop vehicle.
2. Go to “CRUISE TEST — Part 37,
AT-72.
693
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Road Test (Cont’d)
CRUISE TEST — Part 3

1. Confirm overdrive control switch is in
“ON” position.

2. Confirm selector lever is in “D” posi-
tion.

I

Accelerate vehicie using half-throtile to
“D,”.

SAT812A

N

B

Accelerator pedal

SATB13A

B '

l Release accelerator pedal.

I

Set overdrive control switch to “OFF”
position while driving in “D.,".

= !

Does A/T shift from “D,” to “Dy” (O/D
OFF)?

z Read gear position and

l vehicle speed.

No

l Yes

Go to “17. A/T Does Not
Shift: D, — D,, When
Overdrive Control Switch
“ON” — “OFF”, AT-174.
Continue ROAD TEST.

SAT423F

D, (0.D. OFF)

B

Engine brake

SAT424F

|

®

()

®

SAT425F

Does vehicle decelerate by engine
brake?

No

Y

Yes

Move selector lever from “D™ to “2” posi-

tion while driving in “D;” (G/D OFF).

/

Go to “15. Engine Speed
Does Not Return To Idle
{Light Braking D, — D;)",
AT-173.

Continue 3OAD TEST.

Does A/T shift freom “D,"” (O/D OFF} to
“p

No

¥

Go to “18. A/T Does Not
Shift: D5 — Dy, When
Selector Lever “D” — “2"

Does vehicle decelerate by engine
brake?

l Yes
1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-42.

AT-72

hJ

@ Read gear position. Position”, AT-175.
] Continue ROAD TEST.
l Yes
[Does vehicle decelerate by engine No .| Go to “15. Engine Speed
brake? "1 Does Not Return To Idle
{(Light Braking D, — D,)",
Yes AT-173.
Continue ROAD TEST.
||
1. Move selector lever from “2” to “1” No .| Go to “19. A/T Does Not
position while driving in “2,". "1 Shift: 2, — 1., When
2. Does A/T shift from “2,” to “1,” posi- Selector Lever 2”7 — 17
tion? Position”, AT-175.
Read gear position. Continue ROAD TEST.
l Yes
No

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake™, AT-176.

Continue ROAD TEST.
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TROUBLE DIAGNOSES — General Description

Symptom Chart

OFF vehicle ————

A\d
A

. ON vehicle

58 190, | 139, | 120, 85, 201, | 235, | 242, 543 248,

Reference page (AT- ) 19é 191 61 190

135 131 150 190 217 238 250 259

4]
o B
o

©w
m&)

)

Numbers are arranged in order of
inspection,

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

Referance page (AT-

Reverse ciutch

High clutch

Forward clutch

Forward one-way clutch
Low one-way clulch
Low & raverse brake
Brake band

Parking components

Revolution sensor and vehicle speed sensor
Qverrun clutch

Throttle position sensor (Adjustment)
Torque converter cluich sclenoid valve

Control cable adjustment
Inhibitor switch adjustment
Engine speead signal

Engine idling rpm

Line pressure

Control valve assembly
Shift solenoid valve A

Shift solenoid valve B

Line pressure solenoid valve
Overrun cluich solenaid valve
A/T fluid temperature sensor
Accumulator N-D
Accumulator servo release
igniticn switch and starter
Torque converter

Fluid level
Qil pump

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

i)
w
[

162

Engine starts in positions other than
NP and “P

Transaxle noise in “P” and “N”
positions.

162

Vehicle moves when changing into
“P" position or parking gear dees N
not disengage when shifted out of ! @ A&
“P” position.
163 |Vehicle runs In *N” position. 4 T T T T s @
Vehicle wiil not run in “R" position
{but runs in “D". “2” and “1” posi-
tions). Clutch slips.
Very poor acceleration.
Vehicle braked when shifting into
“H" posttion. LI IR R IV T I N T I e e e ()
?h,arp S.h.DCk in shifing from “N" to S T I N I U R P
D" position.
Vehicle will nat run in “D” and 2"
— |positions (but runs in “17 and “R” o1 F T e e R I I I I @
positions).
Vehicle will not run in “D", “1”, 2"
positions (but runs in “R” positicn).
Cluteh slips.
Very poor acceleration. "T
5 sli &
o Qlulchgs or brakes slip somewhat P P S I B @ @ @ ) N |
in starting.
— |Excessive creep. A (A A N A T P A R R P R AU PR IR I
WA
122 No creep at all. AR S - I T T I e @ @ @ o . ey
_ fall,ljire to change gear from “0y" to I R P Y T T O R T N R @
D,",
fallll!.lre to change gear from “D.” to ol s b e s . @
D"
Failure to change gear from “Dy" to B )
D" oz
168, | Too high a gear change point from
169, [“D," to “D.”, from “D,” to D", oo 12 o . 34
170 [from “Dy” to “D,".
Gear change directly from “Dy" to
“DBg" occurs. LI @
Engine stops when shifting lever
FE Y T (A A I R O -~ O e T
into “R", “D", “2” and "1". @
]’ooﬂshalr‘p a} shock in change from P e I = I O A A - T I R I INPRR R I A @
D, to “D,".
_ Too”shalr‘p a:,shock in change from AR N I P IV (R I T T . @ R T @
“Dy” 10 “Dy".

162

165

C)
® |
@ @
®
@

ol | ER

©

2]
]

p=Iv)
&

166

@
na
=
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TROUBLE DIAGNOSES — General Description

Symptom Chart (Cont’d)

r 3

ON vehicle

e
3>

A

OFF vehicle

— >

Reference page (AT- )

58,
192

191

61

18c, | 139,
135 131

120,
150

85,
190

180

201, | 235,
217 238

242,
250

242

248,
259

)

Reference page (AT-

Numbers are arranged in order of
inspection.

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

Fluid level

Control cable adjustment

Inhibitor switch adjustment

Throtile position sensor {Adjustment)

Revoluticn sensor and vehicle speed sensor

Engine speed signal

Engine idling rpm

Line pressure

Control valve assembly
Shift solenoid valve A
Shift solenoid valve B

Line pressure solencid valve

Torgue converer clutch solensid valve

Overrun clutch solenoid valve

AT fuid temperature sensor

Accumulator N-D

Accumulator servo release

Ignition switch and starter

Torgue converler
Oil pump
Reverse clutch
High clutch

Forward one-way clutch

Forward clutch

Low one-way clutch

Low & reverse brake

Patking components

Too sharp a shock in changea from
"0 to "D,

—y

@ Qverrun clutch

Almost no shock or clutches slip-
ping in ¢hange from “D," to "D,".

Almost no shock or slipping in
change from “D," to “D3".

Almost ne shock or slipping in
changsa from "Dy to “D,".

@ @ @ @ Brake band

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

Vehicle braked by gear change
from “D." to “Dj".

Vehicie braked by gear change
from “Ds” to “D,".

Maximum speed not attained.
Acceleration poor.

D OED

Failure to change gear from “D,” to
“p,n.

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

Failure to change gear from "D, to
“Dy" ar from “Dy” to "D,

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

Too high a change point from “0,”
to “By”, from “Dg" to “D,", from
“D," 1o “D,”.

Kickdown daes not operate when
depressing pedal in "I3,;” within
kickdown vehicie speed.

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

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

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

)

Races extremely fast or slips in
changing from “D3" to “D,” when
depressing pedal.

@

Races extremely fast or slips in
changing from “D,,” or “D3" le “D,”
when depressing pedal.

Vehicle will not run in any position.

® O

Transaxle noise in “D”, “2”, “1” and

"R positions.

AT-74
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TROUBLE DIAGNOSES — General Description
Symptom Chart (Cont’d)

-« ON vehicle . OFF vehicle — e
58 89, 93 180 139 120 85 201 235, 242, 248,
Reference page (AT- ) 191 B ' ' ’ ’ 190 ! ' 242 —
page (AT- ) 192 158 135 | 131 | 150 | 190 217 | 238 | 250 259 @&l
u
o
]
o
& o
— = !
|3 E M
—— @ [11] =
. gla D
= {Numbers are arranged in order of ERE] 2 o
< inspection ’ ° % 2 = 5 % 5
. b= = _— L]
g [nspectior . o |8 1% 5|8 Z|& g s B
@ |Perform inspections starting with 5 g 5 = - _; c 2|3 g £ 5 S
[=8 . = = 1 1] Py
@ |number one and work up. Circled E 'g‘ 2 g = E < (@ 8 2 2 o [ = |2 @
% numbers indicate that the transaxie E ) 8ls 5 £ g 22 g|e z 2 alg 2], : sie £
. = = = o
% |must be removed from the vehicle. B|ls 5|8 G 8 2 2|18 §|¢& 2 e 312 = = $|lc 9|, 5 L&
b oS =|2 B|g ple iy 0|8 52 =P 50 2] g ile =@ a LG
' c|E 8|2 §|e 5|2 B|€ 5|2 5 E 5|5 £z 5 |Z E|5 ©5 ©l|E
T 8|5 2|5 3|5 2| §|5 2lg °|2 E|lz 3|8 o|/° S|® 5| f|3 5|8
=2 2= = = ¢|Z Bl @ c|T S|3 ¢ I Bl “ olo
2 512 2|2 2|2 5|8 8|8 5{2 2|2 E|E 5|g 5|¢g ©|§ 5|2 5|« oL
T 2|2 8|8 G|m 2|E E|g 2|F @ 313 218 2|2 5|2 2|8 =z|=z &=
S o|l£ E|la £l £ £|£ £E|l&5 = E 818 gfs =|2 2|5 65l 3|8 &= E@
L O|lE F|lo wjw J(O0 w|w SJ(F O L)L Z|E Ol IT|L LjO 4|0 aoflo R
Failure to change from “Ds" to
173("2,” when changing lever into "2” 711 2 5|4 3 @

position. - R FE

__ |Gear change from “2,” to 25" in 1
“2" position, T
Engine brake does not operate in
174 “1" position. 211 3|4 & 5 7 - : @
__ |Gear change from “14” to *1,” in 5 | 1
"1” position. '
__ |Does not change from “1,” to *1," ey
in "1 position. U I TR (- S (VRN IR IR - % AU IR I SURRAN PSR (- B €5 B
__ |targe shock changing from “1,” o 1 @
“1,"in “1” position, A R IR U S L L L (R A I ' =i
[=)
— |Transaxle overheats. 1 .. 3|. .|2 4| .|. 5], . .|. . @OlE [ G 63 A
ATF shoots out during operation.
— |write smoke emittedfromexhaust |+ .. .. .. .|. .. .. .. .. 4. |@@BG .|® . O®
;(:;lze dL-mng oplllerattllcl)n-.d — @FS
ensive smell at fluid chargin
— o S PR R PR I R R I B B 63761010 OB O ©FC)
— [Torque converter is not locked up. . . |3 1|2 4. 6|8 .|. |7 .|5 @ -
—- |Torque converter clutch pistonstip. 1 .| . 2. .|. 3:6 .|. 614 ® 8 J
171 Lock-up point is extremely high or [ A (PN S IR R I
low.
AST does not shift to “D,"” when E}g
— |driving with overdrive control switch| . . {2 1|3 .|. 8|6 4}. .. 5|7 .|. . f- .|. |- - - @ .
SON,
_ E”gife,,is stopped at "R”, "D 2" .\ f b s 4ls |z | . o o ] o=
and “17” positions, E‘T
RA
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TROUBLE DIAGNOSES — General Description

Terminal

{ or @

CONNECT

SATO10C

TCM Terminals and Reference Value
PREPARATION

e Measure voltage between each terminai and terminal (3 or

by following “TCM INSPECTION TABLE".

TCM HARNESS CONNECTOR TERMINAL LAYOUT

[l

1,23 4| (9101112131415

516|718 [16]17118[13)202122

O

23

4252627282930 31323334

35

36

371383

104142/434445/4647

48

SAT207I
TCM INSPECTION TABLE
(Data are reference values.)
. Judgement
Terminal Wire color ltem Condition Y
No. standard
When relee.lsmg accellerator pedal 15-25V
after warming up engine.
Line pressure -
1 GR | lenoid valve When depressing accelerator
pedal fully after warming up 0.5V or less
engine.
. When releasing accelerator pedal 5. 14V
Line pressure ™ after warming up engine.
sclenoid valve w )
2 Y/B (with dropping When depressing accelerator
resistor) pedal fully after warming up 0.5V or less
engine.
When setting overdrive control
. o 2 s 1V or less
LOR O/D OFE indi- switch in “OFF” position.
3
cator lamp When setting overdrive controi
N o Battery voltage
switch in “ON" position.
Y}I)h@? turning ignition switch to Battery voltage
4 LG Power source : — -
When turning ignition switch to 1V or less
“OFF”.

AT-76
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TROUBLE DIAGNOSES — General Description
TCM Terminals and Reference Value (Cont’d)

Terminal ' " Judgement
Wire color Item
No. © Condition standard &l
Torque con- When A/T per‘forms IOCk'Up- 8-15Vv
5 QR/L verier clutch When A/T does not perform lock- e
. 1V or less ik 425
soleneid valve up.
When shift solenoid valve A oper-
ales. Battery voltage  [EM
i i When driving in “D,” or “D,”.
5 orp | Shift solenoid { - g D )
valve A When shift solenoid valve A does LG
not operate. 1V or less
o {(When driving in “D.,” or “D;".)
When shift solencid valve B oper- 5
ates. Baitery voltage
Shift sotenoid (When driving in “D,” or “D,".)
7 YIG : : FE
valve B When shift sclenoid valve B does
not operate. TV or less
{When driving in “D,” or "D.")
When overrun clutch solenoid
Battery voltage
8 v/PU Overrun clutch valve operates.
solenoid valve When overrun clutch solenoid A
1V or less
valve does not operate.
9 LG Power source Same as No. 4 E
10* G/W DT — —
11* W DT2 _ — EIR)
il
12* G/Y DT3 — —
When setting selector lever fo “N”
“N” iti or “P” position 1V or less ST
13+ G/B . position p -
signal When setting selector lever to Approximately
other positions. BV BS
When releasin | r
Closed throttle hen re G§SI g acce.erato pedal Battery voltage
14 BR/Y position switch after warming up engine.
(in throttle posi- @ When depressing accelerator 1V or less BT
tion switch) pedal after warming up engine.
15 B/R Ground — — M,
When setting selector lever {o “17
@ en setfing selector lever to Battery voltage
16 LB inhibitor 17 position. 5
position switch When setting selector laver to -
o 1V or less
other positions.
H soryn _‘D‘I'\r\(j
Whgp setting selector lever to “2 Battery voltage 13
17 LY Inhibitor “2” position.
positian switch When setting selector lever to
o 1V or less
other positions.
When setting selector lever to "D”
. . Battery voltage
18 LW Inhibiter “D” position.
position switch When setting selector lever to
o 1V or less
other positions.
*: These terminals are connected o the ECM.
699
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TROUBLE DIAGNOSES —- General Description
TCM Terminals and Reference Value (Cont’d)

i t
Terminal Wire color Item Condition Judgemen
No. standard
T g When setting selector lever to “N” Battery voltage
Inhibitor “N” or or “P"' position. i ¢
19 L “P* position

When setting selector lever to
other positions.

switch 1V or less

i I to “R”
When setting selector lever Battery voltage

ibitor “R” osition.
2 Up | inhibitor “R p
position switch When setting selector lever to
" 1V or less
ather positions.
Wide open @ When depressing accelerator
throtile position pedal more than half-way after Battery voltage
21 R/W switch warming up engine.
(in throltle posi- When releasing accelerator pedal
i i . ) 1V or less
tion switch) after warming up engine.
22 — — — _
When turning ignition switch to
Power source “OFF". Batery voltage
23 PU {(Memory back- @ or (fi@ A .
When turning ignition switch to
up) i Battery voltage
ON”.
. . Approximately
When engine runs at idle speed. 0.6V

o4* G/W Engine Speed f ; 0\
signal @ i R —
’ Kk When engine runs at 4,000 rpm. pproximately

1.6V
1V or more
; Volt i
Revolution sen- When vehicle cruises at 30 km/h g:a:fjl;'?:s
sor
19 MPH).

25 w {(Measure in AC ( ) respense to

range) vehicle speed.

When vehicle parks. ov
26 — — — —
; . . Voltage varies

Vehicle speed 2 When moving vehicle at 2 fo 3 between less
o7 GIY P km/h (1 to 2 MPH) for 1 m (3 ft) or

sensor more than 1V and

' more than 4.5V

8 v/R Data link con- _ .

nector
29 YiL Data link con- C! . .

nector @
30 v/B Data link con- . o

nector

Throttle position @
31* BR sensor — 45-55V

(Power source)

32 _ — — _

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

AT-78 700



TROUBLE DIAGNOSES — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal . . Judgement
No. Wire caior ltem Condition standard &l
When ATF temperature is 20°C Approximately
33 sg | AT fluid tem- (68°F). 1.5V B
perature sensor When ATF temperature is 80°C | Approximately
(176°F). 0.5V
Fully-closed T
= hrottle:
@) When depressing accelerator t r::p;roxi-
. Throttle position pedal slowly afler warming up mately 0.5V LG
34 R/G engine.
sensor ) - Futly-open
{Voltage rises gradually in throttle-
i : o
\")‘ﬁ response 1o throttle position.) Approxi- EC
A mately 4V
Throttle position EE
35 B/Y sensor — —
{Ground}
36 — — — -
When ASCD cruise is being per-
formed. ("CRUISE” light comes Battery voltage EA
i on.
a7 Ry |ASCD cruise )
switch When ASCD cruise is not being
performed. (“CRUISE” light does |1V or less R
not comes on.)
38 — — — — .
@e Bl
When setting overdrive control
L . Battery voliage
39 G/OR Overdrive con- switch in “ON" position
trol switch When setting overdrive control 1V of less ar
switch in "OFF” position
When “ACCEL” set switch on R
ASCD cruise is in “D,” position 5-8v RS
40 LG/R A-SCD OD cut 4 .
signal When "ACCEL” set switch an 1V of less B
ASCD cruise is in “Dy" position. BT
a1 — — — —
42 - — — - HA&
o I @) - -
4 — ~ - = EL
45~ G/B QOBD-I! output — —
46 — — — — .
D By
47 — - S — —
48 B/R Ground — —
* This terminal is connected to the ECM.
701
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TROUBLE DIAGNOSES — General Description

TCM Terminals and Reference Value (Cont’d)
TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Tehrrg?al Wire color Hem Condition Jgg%%n;%"t
Vgll\?n turning ignition switch to Battery voltage
4 LG Power source @) — :
‘\‘/}I)hé:':r]!turmng ignition switch to 1V or less
LG Power source Same as No. 4
15 BR | Ground 4 — —
When turning ignition switch to
23 PU (Memory back- @ ar @@ — .
up) y\éhNen turning ignition switch to Battery voltage
48 B/R Ground | — —
0,
;*fﬁ
comkECT DIAGNOSTIC PROCEDURE
EHAG
INSPECTION START
[ 7ocm  ojconnecTor]|
4, 9, 23
CHECK TCM POWER SOURCE. NG_‘ Check the following items:
o @ 1. Turn ignition switch to "ON” position. "| ® Harness for short or
(Do not start engine.) open between ignition
2. Check voltage between TCM termi- switch and TCM termi-
= SATH09I nals (4), (9, @ and ground. nals (4), @) and @9
E peeEm— Voltage: Battery voltage (Main harness)
Eﬁ} @ﬁ@ 3. Turn ignition switch to “OFF” position. ® Ignition switch and fuse
' . 4. Check voltage betwzen TCM terminal Refer to EL section
" TCM ’ol CONNECTOF!” @ and ground. (“POWEH SUPPLY
15, 48 Voltage: Battery voltage ROUTING").
[ S ——]
. OK
B
CHECK TCM GROUND CIRCUIT. NG_ Repair cpen circuit or
1. Turn ignition switch to “OFF” paosition. short to ground or short to
= saT910l | 2, Disconnect TCM harness connector. power in harness or con-

3. Check continuity between terminals
@, and ground.
Continuity should exist.
I OK, check harness for short to
ground and short to power.

nectors,

lOK

INSPECTION END

AT-80
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TROUBLE DIAGNOSES FOR DTC P0705

Inhibitor Switch

DESCRIPTION
Detects the selector lever position and sends a signal to the

il

TCM.
4
B
AATS10
L&
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
=
Termi , " dgement EC
erminal Wire color ltem Condition Judgeme
No. standard
N Whgp setting selector lever to “1 Battery voltage EE
16 LB Inhibitor “1” position.
position switch When setting selector lever to
o 1V or less
other positions.
When setting selector lever to "2”
. Battery voltage
17 Ly |Imhibitor “2” position. B
position switch When setting selector lever to
. 1V or less
ather positions.
m\
~ When setting selector lever to “D” A&
. o Battery voltage
18 LAW Inhibitor “D” position.
position switch When setting selector lever to BE
o . 1V or less L
B other positions.
- When setting selector lever to *N” Battery voltage
R IR
Inhibitor “N” or or “P* position. ry 0) aT
19 L “P” position wh - I i
switch en set_tr.ng selector lever to 1V or less
other positions. 5E
F\\Q
Wh(.eh setting selector lever to “R Battery voltage
20 UR Inhibitor “R” position. _
position switch When setting selector lever to BT
- 1V or less
other positions.
A,
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) EL
* INHIBITOR SW/CIRGC H
) ——
B, TCM does not receive the correct arn?ss_ o_r conn.ectorﬁ - [
= . , . {The inhibitor switch circuit is open
@pj - PO705 voltage signal from the switch based or shorted.)
Y on the gear position. @ Inhibitor switch
ooty - MIL Gode No. 1101
703
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TROUBLE DIAGNOSES FOR DTC P(0705

[ SELECTSYSTEM

ENGINE

o am—

|
|
|
|
I
|

!
5
5
r
I
I

SEF885K

[ seLecT piae MoDE

[x]

| woRrk suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

)
|
|
|
|
l
|

SATO11I

Inhibitor Switch (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

® 3

=/ 2)

3)

Turn ignition switch “ON”.

Select “DATA MONITOR” mode for “ENGINE” with

CONSULT.

Start engine and maintain the foliowing 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

o6, 1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON”
or “OFF” paosition, vehicle speed higher than 10 km/h
(6 MPH}), throttle position sensor more than 1.3V and
driving for more than 5 seconds.

3) Select "MODE 7” with GST.

OR
@ 1) Start engine.

2} Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in "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.

3) Perform self-diagnosis for ECM.

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

AT-82



TROUBLE DIAGNOSES FOR DTC P0705

A
= | seLecT SysTEM ]
I ENGINE |
I A/ |
SATY74H
#MONITOR #NO FAIL  [g]
VHCL/S SE+A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW O N
R POSITION SW_ OFF
[ RECORD |
SATO76H

[_vem_JeconnecTon]|
?:E?] 1. 17 18 19 20
vB |y |vw [L [wr
f -
- AAT196A

Inhibitor Switch (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

o)

2

CHECK INHIBITOR SWITCH CIRCUIT.
1. Turn ignition switch to “ON”
position.

(Do not start engine.)

. Select “ECU INPUT SIG-
NALS” in “DATA MONITOR”
mode for “A/T” with CON-
SULT.

. Read out “P/N”, “R", “D", “2”
and “1” position switches
moving selector lever to each
position.

Check the signal of the selec-
for lever position is indicated
properly.

OR

NG

. Tumn ignition switch to "ON"
pesition. {Do not start engine.)

. Check voltage between TCM
terminals (8, 49, @8, 39, @0
and ground while moving
selector lever through each

=)

position.
Voltage:
B: Battery voltage
0: oV
L Terminal No.
ever position
@ e @ | @
PN B 0 0 0 0
R 0 B 0 e 0
D c|lo|B|O]|oO
2 c|lojo|Bj|O
1 ojo|0;0|B
OK

v

Check the following

itermns:

@ |nhibitor switch
Refer to “Component
inspection”, AT-84.

® 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)

® |gnition switch and fuse
Refar to EL section
(“POWER SUPPLY
ROUTING").

EM

Perform Diagnostic Trouble Code (DTC)

confirmation procedure, AT-82.

NG

A 4

OK

Y

INSPECTION END

AT-83

1. Perform TCM input/
output signal inspec-
tion.

. If NG, recheck TCM
pin terminals for dam-
age or loose connec-
tion with harness con-
nector.

RA

[DX
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TROUBLE DIAGNOSES FOR DTC P0705
Inhibitor Switch (Cont’d)
COMPONENT INSPECTION

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

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

manual shaft through each position.

Lever position Terminal No.
P ®-® O-@
R ®-06
N ®-® ®-@
D ORRY)
2 ® -
1 ®@-®
Einiitor - 4
J  switch -
AAT753
/ hibitar switch 2. If NG, check again with manual control cable disconnected
[ from manual shaft of A/T assembly. Refer to step 1.
~ 5,- 3. If OK on step 2, adjust manual control cable. Refer to

G
S AT-192.

. = ,5 4. If NG on step 2, remove inhibitor switch from A/T and check
A / continuity of inhibitor switch terminals. Refer to step 1.
Manual shatt N | 5. If OK on step 4, adjust inhibitor switch. Refer to AT-181.
;< 6. If NG on step 4, replace inhibitor switch.

Front >~ Under vehicle SATCE9.

AT-84 706



TROUBLE DIAGNOSES FOR DTC P0710

Shift solenoid valve B

\ Shift solenoid valve A

I Overrun clutch sclenoid valve

\ Torque converter clutch seclenoid valve

AST fluid
temperature
sensor

SATZ283HA

nC(l\F)

cl40 S0 b 20 40 ed 80 100 120 140 160
(-40) (-4} (32)(68)(104)(140)(176)212)(248)(284)(320)
SAT021J

A/T Fluid Temperature Sensor

DESCRIPTION

@D

The A/T fluid temperature sensor detects the A/T fiuid tempera-

ture and sends a signal to the TCM.

Il

Bl

LG

FA
CONSULT REFERENCE VALUE IN DATA MONITOR MODE ]
Remarks: Specification data are reference values.
A
Moritor item Condition Specification it
Cold [20°C (68°F}] Approximately 1.5V
A/T fluid temperature sensor 1 Bl
Hot [80°C (176°F)] Approximately 0.5V
TCM TERMINALS AND REFERENCE VALUE Sl
Remarks: Specification data are reference values.
. A
Terminal Wire calor item Condition Judgement RS
No. standard
When ATF temperature is 20°C Approximately BT
e | AT uidem () (68°F). 1.5V Bl
perature sensor When ATF temperature is 80°C Approximately
{(176°F). 0.5V Ha,
Throttle position
35 B/Y  |sensor @ — —
{Ground) EL
ON BOARD DIAGNOSIS LOGIC o
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
|@ . ATF TEMP SEN/CIRC
® Harness or conhectors
@ . PO710 TFIM receives an excessively low or {The sensor circuit is open or
= high voltage from the sensor. shorted.)
NOY, ® A/T fluid temperature sensor
@ULE - MIL Code No. 1208
707

AT-85



TROUBLE DIAGNOSES FOR DTC P0710

[l seLecT SYSTEM
| _ENGINE

I
l

L
L ]
I ]

SEFB95K]

S| |

—

|['El SELECT DIAG MODE  [v]

| woRK SUPPORT

| SELF-DIAG RESULTS

] DATA MONITOR

| ACTIVE TEST

[ DTC CONFIRMATION

| ECM PART NUMBER

SATI11I

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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 to
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

3)

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 7” with GST.

OR

3

1)

o
=]
(=]
=2
e

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
1/8 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"].

AT-86
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TROUBLE DIAGNOSES FOR DTC P0710

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

l INSPECTION START I
Sub-harness " 1.8,

e
&

ECtor 33135 DISCOMNECT
&) ] €
CHECK A/T FLUID TEMPERATURE NG | 1. Remove oil pan. LED
SENSOR WITH TERMINAL CORD "1 2. Check the following
ASSEMBLY. items Ny
1. Turn ignition switch to “OFF” position. ® A/T fiuid temperature M
e o7 2. Disconnect terminal cord assembly sensor
AAT174A) connector in engine compariment. Refer to “Component
3. Check resistance between terminals inspection”, AT-88. 15
— (33 and 69 when AT is cold. ® Hamess of terminal
| I SELECT SYSTEM | Resistance: cord assembly for short
| ENGINE o ! Cold [20°(_.‘. (68°F)] or open S
Ay Approximately 2.5 k{}
l AT | 4, Reinstall any part removed.
I | J,OK FE
I | B
| | CHECK INPUT SIGNAL OF A/T FLUID | NG | Check the following item:
TEMPERATURE SENSOR. " ® Harness far short to
| | \ 1. Start engine. ground or short to power
SAT974H \\ I/ 2 Select “ECU INPUT SIGNALS” or open between TCM, .
in “DATA MONITOR” mode for ECM and terminal cord R
% MONITOR = NO FAIL  [y] “A/T” with GONSULT. assembly (Main har-
VHCL/S SE-A/T Okm/h 3. Read out the value of "FLUID ness) _
VHCL/S SE-MTR Bkmy/h TEMP SE". ® Ground circuit for ECM Fifts
H*SFDL TPEOr\iF‘SgEN ?-% Voltage: Refer to EC section
BATTERY VOLT 13 4y Cold [20°C (68°F)] — (“TROUBLE DIAGNO- -
ENGINE SPEED 1024rpm Hot [80°C (176°F)]: SIS FOR POWER SUP- By
OVERDRIVE SwW O N Approximately PLY™).
R POSITION SwW  OFF OR o
I RECORD ] @ 1. Start engine. b
SATOTEH 2. Che:_:k voltage between TCM
terminal @ and ground while Bl
warming up A/T. -

CONNFCT
. Voltage:
H.8 Cold [20°C (68°F)] — Ef}

Hot [80°C (176°F)]:
Approximately
1.5V - 0.5V
SB 3. Turn ignition switch to “OFF”
V| position.

4. Disconnect TCM harness con-

Lo @ -
nector. EL
5. Check continuity between ter-
= minal @ and ground.

AATI175A
Continuity should exist.

[ Tom OICONNECTORH
B

If OK, check harness for short

D\SCJ'«JNEC'
. G to ground and short to power.

L OK
Il TGM  |o|CONNECTOR]|
35 Perform Diagnostic Trouble Code (DTC) |[NG { 1. Perform TCM input/
confirmation procedure, AT-86. g output signal inspection.
B/Y .
2. If NG, recheck TCM pin
l OK terminals for damage or
] loose connection with
i ‘ INSPECTION END harness connector.
= AAT176A

AT-87 709



TROUBLE DIAGNOSES FOR DTC P0710

Thermometer

Wrapped

\ SAT298H

A/T Fluid Temperature Sensor (Cont’d)

COMPONENT INSPECTION

A/T fluid temperature sensor

e {or removal, refer to AT-190.

o Check resistance between two terminals while changing

temperature as shown at left.

Temperature °C (°F)

Resistance

20 (68)

Approximately 2.5 k()

80 (176)

Approximately 0.3 k)

AT-88
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TROUBLE DIAGNOSES FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution
sensor)

DESCRIPTION

The revolution sensor detects the revolution of the idler gear
parking pawi lock gear and emits a pulse signal. The puise sig- [14
nal is sent to the TCM which converts it into vehicle speed.

)

Revolution sensor
SAT357H

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

) EE
Terminal Wire color ltem Condition Judgement
No. standard
1V or more
Revolution sen- When vehicle cruises at 30 km/h :,?;?3;;?:5
sor
19 MPH).
25 w (Measure in AC ( ) response to
range) vehicle speed.
When vehicle parks. ov
[F4
Throttle position qﬂ )
35 B/Y sensor — — A
{Ground)
*& BR
ON BOARD DIAGNOSIS LOGIC Sl
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
- S
: VEH SPD SEN/CIR AT
® Harness or connectors
. TCM does not receive the proper (The sensor circuit is open or -
@ + PO720 voltage signal from the sensor. shorted.} d
oy - MIL Code No. 1102 ® Revolution sensor
(HA
EL
Mo
711
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TROUBLE DIAGNOSES FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution

[ SELECT SYSTEM

ENGINE

NOTE:

SATI74H

I M SELECT DIAG MODE

| SELF DIAGSSULTS

| DATA MONITOR

B "

| DTC WORK SUPPORT

2)

[ ECU PART NUMBER

|

—

SATI0EI 3)

[ seLectisvsTEM

4)

ENGINE

|
3
I
|
I
I

VPR | NS | IS U ) NN )

SEF895K 5)

| [m  SELECT DIAG MODE

| WORK SUPPORT

| SELF DIAG RESULTS

] DATA MONITOR
m

sensor) {Cont’d)

|
= DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
I
|
|
|

TION PROCEDURE

CAUTION:

¢ Always drive vehicle at a safe speed.

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

tachometer.

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.
DJ 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.
Drive vehicle and check for an increase of “VHCL/S
SE-A/T” value in response to “VHCL/S SE-MTR”
value increase.
If the check resuit is NG, go to “DIAGNOSTIC
PROCEDURE”", AT-159.
If the check result is OK, go to following step.
Select “DATA MONITOR” mode for “ENGINE” with
CONSULT.
Start engine and maintain the following conditions for
at least 5 consecutive seconds.
VHCL SPEED SE: 30 km/h (19 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”’)
Driving pattern: Driving the vehicle uphiil
(increased engine load) will help maintain the
driving conditions required for this test.
If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-92.
if the check result is OK, go to following step.
Maintain the following conditions for at least 5 con-
secutive seconds.
CMPS-RPM (REF): 3,500 rpm or more
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 Cr)equired for this test.

R

| ACTIVE TEST —

=N

E:i

N
L

[ DTC CONFIRMATION

M =k
S

| ECM PART NUMBER

L]
J
l
)
|
]
|

SATI11I

Start engine.
Drive vehicle under the following conditions:
Selector lever in “D”" (OD “ON”), vehicle speed higher
than 30 km/h (19 MPH), throttle opening greater than
1/8 of the full throttle position and driving for more
than 5 seconds.
Select “MODE 77 wci;h GST.

R

o
@ )

Start engine.

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

AT-90
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TROUBLE DIAGNOSES FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution
sensor) (Cont’d)

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

EM

LG

EL

DX

AT-91 13



TROUBLE DIAGNOSES FOR DTC P0720

SELECT SYSTEM

ENGINE

by

AT

|
|
|
|
|
|
|

ATI74H

Vehicle Speed Sensor-A/T (Revolution

sensor) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

l

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

NG

Repair or replace revolu-

" | tion sensor.

#MONITOR #NO FAIL

VHCL/S SE-A/T
VHCL/S SE+MTR
THRTL POS SEN
FLUID TEMP SE
BATTERY VOLT
ENGINE SPEED
OVERDRIVE SW
P/N POSI SW

R POSITION SW

vl
Ckmyh
Bkm/h

0.4V

1.2V
134V
1024rpm

ON

ON

QFF

RECORD

SATO7EH

OK

CHECK INPUT SIGNAL.
E 1. Start engine.
=/ 2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” maode for
“A/T" with CONSULT.
3. Read out the value of “VYHCL/S
SE-A/T” while driving.
Check the value changes
according to driving speed.
CR

NG

C

SLAN

[_vom

|olconNECTOR]|

COMNECT

25

AATI197A

DISCOMNECT

AATO29A

. Start engine.

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

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

lOK

h J

Check the following items:

® Harness for short or
open between TCM,
ECM and revolution
sensor {Main harness)

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-80.

NG

Y

k

INSPECTION END

COMPONENT INSPECTION

Revolution sensor
® For removal, refer to AT-191.

1. Perform TCM input/

output signal inspec-
tion.

2. lf NG, recheck TCM pin

terminals for damage or
loose connection with
harness connector.

o Check resistance between terminals 2) and (3).

Terminal No.

Resistance

@ ®

500 - 6500

AT-92
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TROUBLE DIAGNOSES 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: Spedcification data are reference values.

A

Terminal . " Judgement ‘
No. Wire color ltem Condition standard [
i When engine runs at idle speed. Q%[:;‘ommately LG
24 G sgﬁ':le speed @) DR o
When engine runs at 4,000 rpm. ] %p‘:;omma ey
ON BOARD DIAGNOSIS LOGIC
[

Diagnostic trouble code Malfunction is detected when ...

Check item {Possible cause)

@ - ENGINE SPEED SIG

@ : PO725

N
To0LS

TCM does not receive the proper

voltage signal from ECM. shorted.)

- MIL Code No. 1207

@ Harness or connectors
{The sensor circuit is open or

AT-93

.

[CE
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TROUBLE DIAGNOSES FOR DTC P0725

Engine Speed Signal (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
| | TION PROCEDURE
[ ENGINE ] CAUTION:
| | Always drive vehicle at a safe speed.
| NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| DURE” has been previously conducted, always turn igni-
| tion switch “OFF” and wait at least 5 seconds before con-
|
E

[l seLect_sysTEM

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

I
l
I
F

SEF898K

| I SELECTDIAGMODE  [y] TOR” mede for “ENGINE” with CONSULT.

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

[ WORK SUPPORT Start engine and maintain the following conditions for
at least 10 consecutive seconds.

|
|
] SELF-DIAG RESULTS f VHCL SPEED SE: 10 km/h (6 MPH) or more
|
|
|
|

THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”)
OR

| DATA MONITOR

| ACTIVE TEST

[ DTC CONFIRMATION G%Zf' 1} 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

| ECM PART NUMBER

SATI1

1/8 of the full throttle position and driving for more
than 10 consecutive seconds.
3) Select “MODE 7” with GST.

OR
@ 1) Start engine.

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

3) Perform self-diagnosis for ECM.

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

AT-94 716



TROUBLE DIAGNOSES FOR DTC P0725

>

SELECT SYSTEM

ENGINE

—

|
|
|
J
|
|
L

ATE74H

VHCL/S SE«A/T
VHCL/S SE-MTR
THRTL POS SEN
FLUID TEMP SE
BATTERY VOLT
ENGINE SPEED
OVERDRIVE SW
P/N POSI SW

R POSITION SW

#wMONITOR % NO FAIL

[w]
Ckm/h
5kmy/h

0.4V

12V
13.4v
1024rpm

ON

O N

OFF

=

RECORD

|

SATO78H

TCM

[[connEcToR])

‘4 T

COMMECY

24

€
fg

AAT198A

Engine Speed Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

&l
4
Perform diagnostic test mode Il (self- NG | Gheck ignition signal cir- 32
diagnostic results) for engine control. "| cuit for engine control.
Check ignition signal circuit condition. Refer to EC section )
oK [“Ignition Signal {DTC: Sl
0201)”, TROUBLE DIAG-
NOSIS FOR OTC
P1320"]. LG
[
) 4 [
CHECK INPUT SIGNAL. NG | Check the following
/ 1. Start engine. | items: _
\L2/ 2. Select “"ECU INPUT SIG- ® Harness for short or FE
NALS” in “DATA MONITOR” open between TCM
mode for "A/T” with CON- and ECM
SULT. ® Reasistor and ignition
3. Read out the value of coil
“ENGINE SPEED”. Refer to EC section 3
Check engine speed changes [“Ignition Signal (DTC: ae
according to throttle position. 0201)", “TROUBLE
e CR DIAGNQSIS FOR DTC B
1. Start engine. P13207}.
2. Check voltage between TCM
terminal @9 and ground. BR
Voltage:
0.6 (Idle speed) -
1.6V {4,000 rpm) &7
OK
v ElS
Perform Diagnostic Trouble Code (DTC) NG‘ 1. Perform TCM input/ .
confirmation procedure, AT-94. g output signal inspec-
tion. I
OK 2. 1f NG, recheck TCM -
pin terminals for dam-
v age or [oose connec- VA
INSPECTION END tion with harness con-
nector.
=18
(D3
717
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TROUBLE DIAGNOSES FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION
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.
¢ 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 electricai 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 solencid 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
Remarks: Specification data are reference values.
Terminal Wire colar ltam Condition Judgement
No. standard
When shift solenoid valve A oper-
ates. Battery voltage
i i When driving in “D,” or “D,”.
o orp | Shift solenoid ( g 1 2
valve A When shift solenoid valve A does
not operate. 1V or less
(When driving in “D;" or “D3".)
When shift solenoid valve B oper-
ates. Battery voltage
. ViG Shift solencid (When driving in “D," or "D,".)
valve B When shift soclenoid valve B does
not operate. 1V or less
{When driving in “D3” 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

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 ratic 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 solenoid valve

B is stuck open.

AT-96
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TROUBLE DIAGNOSES FOR DTC P0731
A/T 1st Gear Function (Cont’d)

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 2 3 4 @l
I
In case of gear position with shift solenoid valve A stuck open @ 2 3 3
In case of gear position with shift solenoid valve B stuck open @ 3 3 4
AR
): PO731 is detected. A
Diagnostic trouble code Malfunction is detected when ... Check itemn (Possible cause) EM
© A/T 1ST GR FNCTN . . LG
. #® Shift solencid valve A
~ A/T cannot be shifted to the 1st gear . .
=0 . PO731 o ; . oo ® Shift solencid valve B
a%.; position even if electrical circuit is
good ® Each clutch Ee
. : ) raulic control circuit =
@o@ * MIL Code No. 1103 Hydraulic
FE

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

[ SELEGT sYSTEM

| ENGINE | CAUTION: R
| AT n | e Always drive vehicle at a safe speed.
| [ ¢ Be careful not to rev engine into the red zone on the -
tachometer. Ellp
l | NOTE:
| | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- &7
| | CURE” has been previously conducted, always turn igni-
ATOTAH tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test. BS
TESTING CONDITION:
|@I SELECT DIAG MODE DI Always drive vehicle on a level road to improve the accu-
[ SELF-DIAG ESULTS racy of test. BT

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
@ 1) Start engine and select “DATA MONITOR” mode for [HA
2

[ DATA MONITOR

| DTC WORK SUPPORT

“A/T” with CONSULT.
) Make sure that output voltage of A/T fluid temperature

|
|
|
| ECu PART NUMBER |
|
|

L sensor is within the range below. EL
| FLUID TEMP SEN: 0.4 - 1.5V
SAT91SI If out of range, drive the vehicle to decrease the volt-

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

3) Select “1ST GR FNCTN P0731” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and
touch “START”.

¢ — —CCH

40 20 O 20 40 &0 80 100 120 140 160

(-40) (—4) (32)(68)104)140)(176)(212)(248)(284)(320)
SATOZ

1J
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TROUBLE DIAGNOSES FOR DTC P0731

A/T 1st Gear Function (Cont’d)

4)

5)

6)
7)

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 (at all times dur-
ing step 4)

Selector lever: D position (OD “ON”’)

Check that “GEAR” shows “2” after releasing
pedal.

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

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-100.

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 changedto 1 — 2 — 3 > 4

No malfunction exists 12534
Malfunction for PO731 2525353
exists. 45353514
8) Make sure that “OK” is dispiayed. (if “NG” is

displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer ta “DIAGNCSTIC PROCEDURE”, AT-100.
Refer to shift schedule, AT-287.

OR

&

2)

Start engine and warm up ATF.
Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH)
under the following condition and release the accel-
erator pedal completely.
THROTTLE POSITION: Less than 1/8
Selector lever: D position (OD “ON’’)
Refer to shift schedule, AT-287.
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 wifl take approximately 3
seconds.)
Select “MODE 7" with GST.

OR

gz
5o/

—

S

Start engine and warm up ATF,

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

AT-98
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TROUBLE DIAGNOSES FOR DTC P0731

A/T 1st Gear Function (Cont’d)
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-287. al
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 A
seconds.)
4) Perform self-diagnosis for ECM.
Refer to EC section ["Malfunction Indicator Lamp =g
(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM -~

DESCRIPTION"].
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TROUBLE DIAGNOSES FOR DTC P0731
A/T 1st Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE
Shift sclenoid valve B
Shift solenoid valve A INSPECTION START
Overrun clutch solenoid valve
Torque converter cluich solencid valve
CHECK SHIFT SOLENOID VALVE. NG [ Repair or replace shift
1. Remove control valve assembily. "| solenoid valve assembly.

Refer to AT-190.
2. Check shift solenoid valve operation.
#® Shift solenoid valve A

lLine pressure
solenoid valve

@ Shift solenoid valve B
Refer to “Component Inspection”
below.
OK
=
. CHECK CONTROL VALVE. NG | Repair control vaive
R, 1. Disassembie control valve assembly. "| assermnbly.
Refer to “Control Valve Assembly”,
o OISCONNECT AT_221 .
% Eﬁ} 2. Check to ensure that:
® Valve, sleeve and plug slide along
valve bore under their own weight.

AAT740 ® Valve, slesve and plug are free from
burrs, dents and scratches.

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

® Hydraulic line is free from cbstacles.

lOK
Perform Diagnostic Trouble Code (DTC) NG__ Check control valve again.

confirmation procedure, AT-97. | Repair or replace control
l OK valve assembly.

INSPECTION END

SAT367H
COMPONENT INSPECTION
2L St solanotd valve A Shift solenoid valve A and B
QOverrun clutch solenoid valve * For removal, refer to AT'190

Torgue converter clutch solenoid valve

Resistance check

= e Check resistance between two terminais.
A/Tm
\ ) Resist
tsir:spj:ature Solenoid valve Terminal No. (?—\T)Izrz:ie
: Shift solenoid ®
Line pressure valve A
solenoid valve Ground 20 - 40£)
Shift solenoid @
valve B

AATIBB|
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TROUBLE DIAGNOSES FOR DTC P0731

Shift sclencid valve B
\ Shift solenocid valve A

Line pressure
solenoid valve

Overrun clutch solenoid valve

L

AAT740

A/T 1st Gear Function (Cont’d)
Operation check

|

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

AT-101

EG

@]
=)
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TROUBLE DIAGNOSES FOR DTC P0732

A/T 2nd Gear Function

DESCRIPTION

» 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 malfunction.

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 conirol valve sticking, improper sofenoid valve operation, etc.

Gear position 1 2 3 4
Shift solencid valve A ON (Closed) OFF (Open) OFF (Open) CN (Closed)
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 tem Condition Judgement
No. standard

When shift solenoid valve B oper-
ates. Battery voltage

. /G Shift solenoid {When driving in “D," or “D.".

valve B When shift solencid valve B does

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

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 {(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.
This malfunction will be caused when shift solenoid valve B is stuck open.

Gear position supposed by TCM 1 2 3 4
I_n case of gear position with no malfunc- 1 2 3 4
tions
In case of gear position with shift solenoid
valve B stuck open 4 ® 3 4
(: PO732 is detected.
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)

: A/T 2ND GR FNCTN
A/T cannot be shifted to the 2nd gear | ® Shift solenoid valve B

@ : PO732 position even if electrical circuit is ® Each clutch
good. @ Hydraulic control circuit

Té“9?s : MIL Code No. 1104
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TROUBLE DIAGNOSES 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.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

CURE” has been previously conducted, always turn igni-

tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:

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.

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

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
voltage (cool down the fluid}.

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

4) Accelerate vehicle to 57 to 62 km/h (35 to 39 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON"’)

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

5) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 57 to 62
km/h (35 to 39 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-108.

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

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

e 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”.

6} Stop vehicie.

EC

FE

BT

HA

Hel

EL

[CR
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TROUBLE DIAGNOSES FOR DTC P0732

A/T 2nd Gear Function (Cont’d)

7)

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

Vehicle condition

Gear on actual fransmission shift pattern
when screen is changedto 1 2 -3 = 4

No malfunction exists 1—-2--3-4

Malfuncticn for P0732

exists.

453534

8)

Make sure that “OK” is displayad. (If “NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-108.
Refer to shift schedule, AT-287.

OR

—_
——

&

3)

4)

Start engine and warm up ATF.
Accelerate vehicle 1o 57 to 62 km/h {35 to 39 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-287.
Depress acceierator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 57 to 62
km/h {35 to 39 MPH). (It will take approximately 3
seconds.)
Select “MODE 7" with GST.

CR

=z
c

1)

/g‘
\&

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 57 to 62 km/h (35 to 39 MPH)
under the following condition and release the accel-
erator pedal complietely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-287.

Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI”) quickly from a speed of 57 to 62
km/h (35 to 39 MPH). (It will take approximately 3
seconds.)

Perform self-diagnosis for ECM.

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

AT-104
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TROUBLE DIAGNOSES FOR DTC P0732
A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE
Shift solenoid valve B
Shift solencid valve A INSPECTION START

Cverrun clutch solencid valve @]ﬂ

| Torque converter cluich solencid valve l
CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shift MA,
1. Remove control valve assembly. "| solenoid valve assembly.

Refer to AT-190.

2. Check shift solenoid valve operation. E

Line pressure

solenoid valve ® Shift solencid valve B

Refer to “Component Inspection”

below. ﬂJ@
l OK
E EC
CHECK CONTROL VALVE. NG‘ Repair control valve
—=a 1. Disassemble control valve assembly. assembly.
A Refer to “Control Vaive Assembly”, 5E
AT-221.

DISCONNECT 2. Check to ensure that;

% E@ ® Valve, sleeve and plug slide along
valve bore under thair own weight.
AAT741 ® Valve, sleeve and plug are free from
burrs, dents and scratches. [FA

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

® Hydraulic line is free from obstacles. RA

i

l OK
Perform Diagnostic Trouble Code (DTC) | NG | Check control valve again. BR
confirmation procedure, AT-180. "1 Repair or replace control
lve assembly.
1 OK va o~
i
INSPECTION END
SAT367H
=S
COMPONENT INSPECTION
Shift solenoid vaive B . -
Shit solenoid valvs A Shift solenoid vaive B .
Overrun clutch solenoid valve Bl
Torque converter clutch solenoid valve . F.O!’ remova,’ refer to AT-190.
Resistance check
¢ Check resistance between two terminals. FA
A/T fluid
. . Resistance
sensor Solenoid valve Terminal No. (Approx.) £
Shift solenoid
Line pressure vaive B ® Ground 20 - 400
solenoid valve H[D}‘K
T.8.
ﬂﬂrﬂn DISCOMNECT
e+ \5 [s3[as[ /
AATORS
727
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TROUBLE DIAGNOSES FOR DTC P0732

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

Line pressura

solenocid valve ()
FUSE
= -
716(8][1
BAT \5J33as

DISCONNECT
€

AATT41

A/T 2nd Gear Function (Cont’d)

Operation check

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

AT-106
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TROUBLE DIAGNOSES FOR DTC P0733

A/T 3rd Gear Function

DESCRIPTION

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. , MA

o 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 controf valve sticking, improper solenoid valve operation, malfunctioning servo pis- gy
ton or brake band, etc.

Gear position 1 2 3 4 e

Shift solernoid valve A ON (Closed) OFF {Open) OFF (Open) ON (Closed) v
Shift solenoid valve B ON (Closed) ON (Closed) OFF {Open) OFF {Open)

EGC

TCM TERMINALS AND REFERENCE VALUE g

Remarks: Specification data are reference values.

Terminal Judgement

Wire color itern i
i s Condition standard

When shift solenoid valve A oper-
ates. Battery voltage A
(When driving in “D,” or “D,)".} o

When shift solenoid valve A does
not operate. 1V or less [RLE,
(When driving in “D," or “D,".}

Shift solenoid
valve A

6 OR/B

ON BOARD DIAGNOSTIC LOGIC

This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM
as follows: il
Torque converter slip ratio = A x C/B o
A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM ES
C: Gear ratio determined as gear position which TCM supposes

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. EiR
This malfunction will be caused when shift solenocid valve A is stuck closed.

Gear position supposed by TCM 1 2 3 4 8
L

| " - i

In case of gear position with no malfunc 1 2 3 4

tions

In case of gear position with shift solencid 1 ’ @ 4 EL

valve A stuck closed

(. PO733 is detected. 19

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

* A/T 3RD GR FNCTN

A/T cannot be shifted to the 3rd gear |® Shift solenoid valve A

@ : P0O733 position even if electrical circuit is ® Each clutch
good. #® Hydraulic control circuit

@ * MIL Code No. 1105

AT-107 729



TROUBLE DIAGNOSES 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.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

CURE” has been previously conducted, always turn igni-

tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accu-

racy of test.

After the repair, perform the foliowing procedure to confirm the

malfunction is eliminated.

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

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

3) Select “3RD GR FNCTN P0733” of “DTC WORK
SUPPCORT” mode for “A/T” with CONSULT and
touch “START".

4) Accelerate vehicle to 70 to 85 km/h (43 to 53 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 1/8 (at all times dur-
ing step 4)
Selector lever: D position (OD “ON”)

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

5) Depress accelerator pedal steadily with 3.5/8 - 4.5/8
of “THROTTLE POSI” from a speed of 70 to 85 km/h
(43 to 53 MPH) until “TESTING” changes to “STOP
VEHICLE” or "COMPLETED”. (it will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-113.

if “STOP VEHICLE” appears on CONSULT screen,
go 1o following step.

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

o 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 P0733
is shown, refer to applicable “TROUBLE DIAGNO-
SIS FOR DTC”.

6) Stop vehicle.

AT-108
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TROUBLE DIAGNOSES FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

7)

Follow the instruction displayed. (Check for normal
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. 12253 -4

Malfunction for PO733

exists.

1=-1-54-54

8)

Make sure that “OK” is displayed. (If “NG" is
displayed, refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE”, AT-113.
Refer to shift schedule, AT-287.

OR

FETN,
o 1K
kiy
N =&
Nt Nt

3)

Start engine and warm up ATF,
Accelerate vehicle to 70 to 85 km/h (43 to 53 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-287.
Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 70 to 85 km/h
(43 to 53 MPH). (It wili take approximately 3 sec-
onds.)
Select “MODE 7 with GST.

OR

wos, 1)
& 1

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 70 to 85 km/h (43 to 53 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-287.

Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 70 to 85 km/h
(43 to 53 MPH). (It will take approximately 3 sec-
onds.)

Pertorm self-diagnosis for ECM.

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

AT-109
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TROUBLE DIAGNOSES FOR DTC P0733

A/T 3rd Gear Function (Cont’

Shift solencid valve B
Shift salenoid valve A

Line pressure
solenoid valve

Qverrun ciutch solenoid valve
Torque converter clutch solenoid valve

(16

\5 3335

-]

)
S

DISCONNECT

DIAGNOSTIC PROCEDURE
INSPECTION START

l

d)

CHECK SHIFT SOLENOID VALVE. NG
1. Remove control valve assembly.

Repair or replace shift

"| solenoid valve assembly.

Refer to AT-190.

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

g lOK

CHECK CONTROL VALVE. NG__
1. Disassemble control valve assembly.

Repair control valve

"| assembly.

Refer to “Control Valve Assembly”,
AT-221.
2. Check to ensure that:
® Valve, sleeve and plug slide along
valve bore under their own weight.
AAT742 ® 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.

¢0K

Perform Diagnostic Trouble Code (DTC) |NG
confirmation procedure, AT-108.

Check control valve again.

| Repair or replace control

valve assembly.

lOK

INSPECTION END

SAT367H

Shift sclenoid valve B
Shift salenoid valve A

Line pressure
solencid valve

Overrun clutch solenoid valve
Torque converter ¢lutch solenoid valve

AN
e o Ghalss

COMPONENT INSPECTION

Shift solenoid valve A
o For removal, refer to AT-190.
Resistance check

e (Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift sclenoid ,
valve A ® Ground 20 - 400

DISCOVNEST

AATS90

AT-110

732



TROUBLE DIAGNOSES FOR DTC P0733

A/T 3rd Gear Function {(Cont’d)

Operation check

Shift solenaid valve B & Check solencid valve by listening for its operating sound

Shift solenoid valve A : . .
Overrun cluteh solenoid valve while applying battery voltage to the terminal and ground.
Torque converter clutch solenoid valve

@

=
=
g

(B

Line pressure
solenoid vaive

b
\5[aafzs] /

DISCOMNECT

A€

AATTAZ

(2

EL

X

AT-111 733



TROUBLE DIAGNOSES FOR DTC P0734

DESCRIPTION

A/T 4th Gear Function

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

o 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 contrel valve sticking, improper
solenoid valve operation, malfunctioning oil pump or torque converter clutch, etc.

Gear position 1 2 3 4

Shift solenoid valve A ON (Closed) QFF (Qpen) OFF (Open) ON {Closed)

Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open} QOFF {Open)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.

Monitor itermn Condition Specification
—up “ ” i 9
Torque converier clutch solenocid Lock U‘i OFF Appromnlately 4%
valve duty it " §
Lock-up “ON Approximately 94%

Line pressure solenoid valve duty

Small throttte opening
(Low line pressure)

Large throttle opening

Approximately 24%
1

Approximately 95%

{High line pressure)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . - Judgement
No. Wire color ltem Condition standard
When releasing accelerator pedal 15-25V
Line pressure after warming up engine. ) ;
1 GR solenoid valve t -
When depressing accelerator pedal 0.5V or less
fully after warming up engine. ’
Line pressure When releasing accelerator pedal 5- 14V
0 Y/B solenoid valve “ﬁ after warming up engine.
(with dropping A When depressing accelerator pedal | oy o1 jass
resistor) fully after warming up engine. :
. ORIL Torﬂque fotnl-w When A/T performs lock-up. 8- 18V
verter cluic
sclencid valve When A/T does not perform lock-up. | 1V or less
When shift solenoid valve A operates.
. . (When driving in "D." or “D,".) Batiery voltage
6 OR/B Shifi solenoid - -
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,” or “D3".
When shift solenoid valve B operates.
' ' (When driving in “D," or “D,".) Battery voltage
7 Y/G Shift solencid - -
valve B When shift solenoid valve B does not
operate. 1V or less
(When driving in “D.” or “D,".)
When overrun clutch solenoid valve
Battery voltage
3 y/py | Overrun clutch operates. Y 9
solenoid vaive When overrun clutch solenoid valve | 1y (¢ jess
does not operate.

AT-112
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TROUBLE DIAGNOSES 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 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 A,
C: Gear ratio determined as gear position which TCM supposes

If the actual gear positicn 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 &l

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

=
=

" 1G
Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunc-
o 1 2 3 4 -
tions EG
In case of gear position with shift solenoid
1 2 2 ©)
valve B stuck closed .
EE

(. PO734 is detected.

Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause}
— ® Shift sclenoid valve A
* A/T 4TH GR FNCTN ® Shift sclenoid valve B &

. #® QOverrun clutch sclenoid valve
A/T cannot be shifted to the 4th gear ] .
® Line pressure salenoid valve

@ : PO734 position even if electrical circuit is e Each clutch BA

good. @ Hydraulic control circuit
m"}fE . MIL Code No. 1108 & Torque converter clutch solenoid
: : valve R
ST

DIAGNOSTIC TROUBLE CODE (DTC) CONFiRMA-

[l seect svsTem TION PROCEDURE

|

| ENGINE 0 | CAUTION: BT
[ AT : | 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 careful not to rev engine into the red zone on the ol

tachometer.

l L NOTE:

*70 I “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CURE” has been previously conducted, always turn ignhi-
“@ SELECT DIAG MODE Dl tion switch “OFF” and wait at least 5 seconds before con-
IiE'-F‘D' AG ESULTS ducting the next test.

TESTING CONDITION:

DATA MONITOR - . .
| Always drive vehicle on a level road to improve the accu-
| oTe work supPORT racy of test.

I malfunction is eliminated.
1) Start engine and select “DATA MONITOR” mode for
| = “A/T” with CONSULT.

| Fcu PART NUMBER | After the repair, perform the following procedure to confirm the

SATO915I

AT-113 735



TROUBLE DIAGNOSES FOR DTC P0734

2.5
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A/T 4th Gear Function (Cont’d)

2)

3)

4)

5)

6)
7)

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

FLUID TEMP SEN: 0.4 - 1.5V

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

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

Accelerate vehicle to 42 to 52 km/h (26 to 32 MPH)
under the following condition and release the accel-
erator pedal completely.

THROTTLE POSI: Less than 5.5/8 (at all times dur-
ing step 4)

Selector lever: D position (OD “ON”)

Check that “GEAR” shows “3” after releasing
pedal.

Depress accelerator pedal steadily with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 42 to 52 km/h
{26 to 32 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen,
go to “DIAGNOSTIC PROCEDURE”, AT-116.

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

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

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 P0734
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 -2 -3 — 4

No malfunction exists 1-2-53-14

Malfuncticn for P0734

exists.

t—=-2-2-1

8)

Make sure that “OK” is displayed. (If “NG” is
disptayed, refer to "DIAGNOSTIC PROCEDURE”.)
Refer to "DIAGNQOSTIC PROCEDURE”, AT-116.
Refer to shift schedule, AT-287.

OR

& 1
& 1

Start engine and warm up ATF.

Accelerate vehicle to 42 to 52 km/h {26 to 32 MPH)
under the following condition and release the accel-
erator pedal completely.

AT-114
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TROUBLE DIAGNOSES FOR DTC P0734

A/T 4th Gear Function (Cont’d)

4)

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON™)
Refer to shift schedule, AT-287.
Depress acceierator pedal with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 42 to 52 km/h
(26 to 32 MPH). (It wili take approximately 3 sec-
onds.)
Select “MODE 7" with GST.

OR

2)

3)

4)

Start engine and warm up ATF.

Accelerate vehicle to 42 to 52 km/h (26 to 32 MPH)
under the following condition and release the accel-
erator pedal compietely.

THROTTLE POSI: Less than 5.5/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-287.

Depress accelerator pedal with 1/8 - 2/8 of
“THROTTLE POSI” from a speed of 42 to 52 km/h
(26 to 32 MPH). (It will take approximately 3 sec-
onds.)

Pertorm self-diagnosis for ECM.

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

AT-115
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TROUBLE DIAGNOSES FOR DTC P0734

O»0

Accelerator

Halfway

8AT988H

Shift solencid valve B
Shift solengid valve A
Overrun clutch solencid valve

Sensor

&
LA
)
()
Line pressure
solenoid valve

Torgue converter clutch salenoid valve

AT fluid
temperature

1

35

!.—-% UISCONNECT

R

AATIR

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

SAT367H

During “Cruise test — Part 17 (AT-69), Yes | Go to (B) and check for
does AT shift from D, to D, at the " k-
specified speed? * proper lock-up.
No
¥
Perform pressure test. NG‘_ Goto (A).
Refer to AT-61. g
OK
A
A 4
CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remove control valve assembly. " assembly.
Refer to AT-190.
2. Refer to "Component Inspection”,
AT-119.
0K
B i
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. -
Refer to AT-221.
2. Check to ensure that:
® Valve, sleeve and plug slide along
valve bore under their own weight.
® \alve, sleeve and plug are free from
burrs, dents and scratches.
® Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.
OK
L 4
Does A/T shift from D, to D, at the NG‘ Check control valve
specified speed? "| again.
Repair or replace control
OK
valve assembly.
v
Perform Diagnostic Trouble Code (DTC) | NG | Go to B) and check for
confirmation procedure, AT-113. " proper lock-up.

OK

¥

INSPECTION END

AT-116
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TROUBLE DIAGNOSES FOR DTC P0734
A/T 4th Gear Function (Cont’d)

snm solenoid valve 8 @

Shift solencid valve A
Overrun clutch solenoid vaive 'ﬂ]
“E

Torque converter clutch solencid valve
CHECK LINE PRESSURE SOLENOID NG; Replace solenoid valve
temperature VALVE. "1 assembly. F&

1. Remocve control valve assembly.
Refer to AT-190.

Ay 27 -
J < Z -

solencid vafve 2. Refer to “Component Inspection”, 2l
AT-118.
OK LG
E
4
=
CHECK CONTROL VALVE. NG | Repair control valve. EG
1. Disassemble control valve assembly. g
Refer to AT-221.
FE

2. Check line pressure circuit vaives for

RiSCONNECT
FE Eé:} sticking.
® Pressure regulator valve

® Pilot valve

® Pressure modifier valve

AATE92

0K [P
v _
: NG FA,
Does A/T shift from D, to D, at the .| Check control valve
specified speed? "| again.
OK Repair or repltace control B
valve assembly.
h
; ; NG 5
Perform Diagnostic Trouble Code (DTC) .| Goto (B) and check for o
confirmation procedure, AT-113. "| proper lock-up.
SATA67H
OK S5
A
INSPECTION END
HA
L
()4
739
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TROUBLE DIAGNOSES FOR DTC P0734
A/T 4th Gear Function (Cont’d)

O D
Accelerator
pedal
During “Gruise test — Part 17 (AT-68), YesL Perform “Cruise test ~
does A/T perform lock-up at the speci- "| Part 17 again and return
fied speed? to the start point of this
No fiow chart.
Halfway SATIS9H v
Shm aotorold valve B CHECK TORQUE CONVERTER NG_ Replace solencid valve
Shift solencid valve A CLUTCH SOLENOID VALVE. "| assembly.
Overrun clutch solenoid valve 1. Remove control valve assembly.
Torque converter clutch solenoid valve Refer to AT-190
2. Refer to “Component Inspection™,
temperature AT-119.
Sensor OK
Line pressure
solenoid valve E] .
CHECK CONTROL VALVE. NGL Repair control valve

1. Disassemble control valve assembly.
Refer to AT-221.

2. Check control valves for sticking.

® Torque converter clutch control valve

® Torque converter clutch relief vaive

OK

L
Does A/T perform lock-up at the speci-
fied speed?

No | Gheck control valve
again.
Repair or replace control
AAT993 Yes

valve assembly.

Y

h 4
Perform Diagrostic Trouble Code (DTC)
confirmation procedure, AT-113.

NG | perform “Cruise test —

Part 1" again and return
to the start point of this

OK flow chart.

Y

h 4
INSPECTION END

SAT367H

AT-118 740



TROUBLE DIAGNOSES FOR DTC P0734
A/T 4th Gear Function (Cont’d)

COMPONENT INSPECTION
5hift solenoid valve B .
Shift solenoid valve A Solenoid valves .
Overrun clutch solenoid valve l
Tarque converter clutch solenoid valve d I.:0r removal’ refer to AT—1 90
Resistance check
e Check resistance between two terminals. oA,
_AST fluid .
temperature Solenold valve Terminal No. Resistance
sensaot (Approx.) -
G
Shift solenoid @
Line pressure valve A
sotencid valve Shift : i L@
ift solenci =Y
valve B ® 20 - 400
Qverrun clutch e
solencid valve Ground =
1.8, Line pressure
e e solenoid valve ® 2.5 - 50 EE
Torque converter
clutch solenoid ® 10 - 160
valve
AAT994
. F&
§hiﬂ solencid valve B 0peratl°n CheCK ) . )
smg solenoid valve A e (Check solenoid valve by listening for its operating sound
verrun clutch solenoid valve H i i =
Toraus comverier dlutch wolencid valve while applying battery voltage to the terminal and ground. R4
S
8§t
BT
EL
AATHO .
FD
741
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TROUBLE DIAGNOSES FOR DTC P0740

Shift salenoid valve B

Shift solenoid valve A

Qverrun clutch solenoid valve

Torque converter clutch solencid valve

line pressure
solenoid valve

Torque Converter Clutch Solenoid Valve

DESCRIPTION

The torque convenrter 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-
perature is too iow.

When the accelerator pedal is depressed (less than 2/8) in

sats22¢Al  lock-up condition, the engine speed should not change abruptly.

if there is a big jump in engine speed, there is no lock-up.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Ceondition Specification
P " . %
Torgue converter clutch solenoid valve Lock ui) OFF Approxmlately A%
duty Lock-up “ON" Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
No. standard

When A/T perfarms lock-up. 8- 15V

Torque con-

5 OR/L verter clutch

solenoid valve When A/T does not perform lock- 1V or less

up.
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)

* TCC SOLENOID/CIRC

Gﬂg . P0740

@59 © MIL Gode No. 1204

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

® T/C ciutch solenoid valve

TCM detects an improper voltage
drop when it tries to operate the sole-
naid valve.

AT-120 742



TROUBLE DIAGNOSES FOR DTC P0740

[l seLectsvetem

ENGINE

AT i

I
l
I
l
IL

|
|
|
]
J
|
L

ATS74H

I M SELECT DIAG MODE

O

| SELF DIAGSSULTS

|

[ DATA MONITOR

| DTC WORK SUPPORT

[ ECU PART NUMBER

[

|
|
)
|
|

SATANE!

Torque Converter Clutch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

CURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

OF

Turn ignition switch “ON".
Select “DATA MONITOR” mode for “ENGINE” with
CONSULT and wait at least 1 second.

OR
Turn ignition switch “ON”.
Select “MODE 7” with GST.

AT-121

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

@

EA

@D

ST

RS
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TROUBLE DIAGNOSES FOR DTC P0740

Torque converter
clutch solenoid valve

Terminal
cord assembly

Torque Converter Clutch Solenoid Valve

(Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

DISGRNNEST

M
e

5
TCM
AATI77A
? Terminal
TS, cord assembly 3
connector

L

0

1| ———

AATGOS

8]

DISCONNECT
A€

Sub-harness connector

SiEs

R

T DISCONNEGT

| )
D ()
i_tom _olconnecTor]]

5

CR/L

AATI99A

CHECK GROUND CIRCUIT. NG | 1. Remove oil pan. Refer
1. Turn ignition switch to “OFF” posi- to AT-190.
tion. 2. Check the following
2. Disconnect terminal cord assembly items:
connector in engine compartment. ® Torque converter cluich
3. Check resistance between terminal seclenoid valve
(8) and ground. Refer to “Component
Resistance: 10 - 16} Inspection”, AT-123,
oK ® Harness of terminal
cord assembly for short
or open
B
¥
CHECK POWER SOURCE CIRCUIT. | NG | Repair open circuit or

1. Tumn ignition switch to “OFF” posi-
fion.

2. Disconnect TCM harness connector.

3. Check continuity between terminal
@ and TCM harness connector ter-
minal @
Continuity should exist.
If OK, check harness for short to
ground and short to power.

4. Reinstall any part removed.

OK

¥

"| short to ground or short

to power in harness or
connectors.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-121.

NG

OK

Y

INSPECTION END

AT-122

| 1. Perform TCM input/

output signal inspec-
tion.

2. If NG, recheck TCM
pin terminals for dam-
age or loose connec-
tion with harness con-
nector.




TROUBLE DIAGNOSES FOR DTC P0740

Torque Converter Clutch Solenoid Valve

(Cont’d)
Shift solencid valve B
ShiTt sotonoid valve A COMPONENT INSPECTION o
Overrun clutch solencid valve H
Torque converter clutch solenoid valve Torque converter CIUtCh s°|en°|d Valve
o For removal, refer to AT-190.
Resistance check B8
temperature e Check resistance between two terminals.
78 sensor Resist
= Solencid valve Terminal No. (i?;;rz:c;e =
Line pressure
solenaid valve Torque Conve‘rter e
clutch solenoid )] Ground 10 - 16Q 2
valve
EC
1.8,
T Ewgic]f FE
—1e  * 5 [3335 /
AATO96
Operation check
S solenoid valve B e Check solenoid valve by listening for its operating sound
hift solenoid valve A . . , oy
Overrun clutch solenaid vaive while applying battery voltage to the terminal and ground. [R&
Torque converter clutch solenoid valve
ST
Line pressure
solenoid valve LF"RS
3T
DISCOMMERT IH]A
EL
AAT997 15
Diz
745
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TROUBLE DIAGNOSES 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.
® This maliunction 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
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 itern Condition Specification
Torque converter clutch solenoid valve LOCk_u'i OFF Approximately 4%
dut
U Lock-up "ON" Approximately 94%

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal t
MIEL Y Wire color ltem Condition Judgemen
No. standard

When relegsmg accel_erator pedal 1505y
) after warming up engine.
Line pressure
1 G/R solenoid valve When depressing acclelera!or
pedal fully after warming up 0.5V or less
engine.
] When releasing accelerator pedal 5. 14V
Line pressure after warming up engine.
solenoid valve o8
2 Y8 {with drapping H When depressing accelerator
resistor) pedal fully after warming up 0.5V or fess
engine.
Torque con- When A/T performs lock-up. 8- 15V
5 OR/L  |verter cluich When A/T does not perform lock-
. 1V or less
solenoid valve up.
When shift solenoid valve A oper-
ates. Battery voltage
i i When driving in “I,” or “D,".
6 ore | Shift solenoid ( . g 1 )
valve A When shift solenoid valve A does
not operate. 1V or less
(When driving in “D,” or “D;".)
When shift solencid valve B oper-
ates. Battery voltage
- vig | Shift sclencid (When driving In “D," or “D,".}
valve B When shift solencid valve B does
not operate. 1V or less
(When driving in “D;” or "D,".
When overrun clutch solenoid
Battery voltage
8 /P Cverrun clutch valve operates.
solenoid valve When overrun clutch solenoid
1V or less
valve does not operate.

AT-124
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TROUBLE DIAGNOSES 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: a3
Torque converter slip ratio = Ax C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM M
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.
LG
Gear position supposed by TCM 1 2 3 4 L&
In case of gear position with no malfunc-
. 1 2 3 4 .
tions EG
In case of gear position with shift solenoid
1 2 2 Q)
valve B stuck closed =
{O: PO744 is detected. “
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
@' : A/T TCC S/V FNCTN . EA,
® Torque converter clutch solenoid o
@ - PO744 A/T cannot perform fock-up even if valve
= electrical circuit is good. @ tach ciutch 34
o P - - - [V
@? § - MIL Code No. 1107 Hydraulic control circuit
B R

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

|
J
| NOTE: I
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| CURE” has been previously conducted, always turn igni-
| tion switch “OFF” and wait at least 5 seconds before con-
:

Iﬂ SELECT SYSTEM

ENGINE
AT

i)

ducting the next test.
After the repair, perform the foliowing procedure to confirm the
malfunction is eliminated. OY
@ 1) Start engine and select “DATA MONITOR"™ mode for

2)

ATA74H

(In_ seiectomsmone  []] “A/T” with CONSULT.
Make sure that output voltage of A/T fiuid 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-

I

| . docre:

, _ age {warm up the fluid) or stop engine to increase the
|

|

[ SELFDIAG ESULTS ]

| DATA MONITOR

| DTG WORK SUPPORT
[ Ecu PaRT NUMBER

voltage (cool down the fluid).
3) Select “TCC S/V FNCTN P0744” of “DTC WORK
SUPPORT” mode for “A/T” with CONSULT and
SATY15] touch “START”.

AT-125
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TROUBLE DIAGNOSES FOR DTC P0744

2.5

2.0

1.5

1.0

0.5

E:m 50 & 20 a0 ed 8d tdo 120 140 150
{40} (-4) (32){68)104)140)(176)212)}24B)(284)(320)
SATO2

o CLF)

1J

A/T TCC S/V Function (Lock-up) (Cont’d)

4)

Accelerate vehicle to more than 80 km/h (50 MPH)

and maintain the following condition continuously

unti! “TESTING” has turned to “COMPLETE". (It will

take approximately 30 seconds after “TESTING”

shows.)

THROTTLE POSI: 1/8 - 2/8 (at all times during step

4)

Selector lever: D position (OD “ON”)

TCC S/V DUTY: More than 94%

VHCL/S SE-A/T: Constant speed of more than 80
km/h (50 MPH)

Check that “GEAR” shows “4”.
For shift schedule, refer to SDS, AT-287.
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
applicable “TROUBLE DIAGNOSIS FOR DTC".
Make sure that “OK” is displayed. (If "NG” is
displayed, refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-127.
Refer to shift schedule, AT-287.

CR

Start engine and warm up ATF.
Start vehicle with selector lever in “D” (OD “ON”},
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D, > D, > D; —» D, —» D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-287.
Select “MODE 7” with GST.

OR

NO
00LS)

3)

Start engine and warm up ATF.

Start vehicle with selector lever in “D” (OD “ON"),
throttle opening halfway and D, lock-up position for
approximately 30 seconds. Check that vehicle runs
through gear shift of D; —- D, - D; - D, —» D,
lock-up, in accordance with shift schedule. Refer to
shift schedule, AT-287.

Perform self-diagnosis for ECM.

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

AT-126
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TROUBLE DIAGNOSES FOR DTC P0744

O»0O

Accelerator
pedal

"

Haltway

SATI8BH

A/T TCC S/V Function (Lock-up) (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Shift solenoid valve B

Shift solengid valve A
Overrun clutch solenoid valve

33)35

% DISCONNECT

AATOIN

SAT367H

'
During “Cruise test — Part 1" (AT-69), Yes | Goto @) and check for RA
does A/T shift from D to D, at the ~ -
specified speed? ? ? proper fock-up.
No El]
¥ -
Perform pressure test. NG_ Goto @. L
Refer io AT-61.
OK EC
¥
NG - FE
CHECK SOLENGID VALVES. Replace sclencid valve
1. Remave control valve assembly. "| assembly.
Refer to AT-190.
2. Check solenoid valve assembly
operation.
Refer to AT-130. B4
OK
B J RA
r
CHECK CONTROL VALVE. NG i Repair control valve.
1. Disassemble control valve assembily. - ER
Refer to AT-221.
2. Check to ensure that:
® Valve, sleove and plug slide along &T
valve bore under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scratches. A%
® Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles. ET
OK
r
Does A/T shift from D, to D, at the N% Check control valve
specified speed? | again. El
Repair or replace control
OK
valve assembly.
e
Perform Diagnostic Trouble Code (DTC) NGL Go to and check for
confirmation procedure, AT-125. "| proper lock-up.

OK

Y

INSPECTION END

AT-127
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TROUBLE DIAGNOSES FOR DTC P0744

Shift solensid valve B

Shitt solenoid valve A
Ovarrun clutch solenaid valve
Torgue converter clutch solenoid valve

A/T TCC S/V Function (Lock-up) (Cont’d)

®

AST fluid
temperature
Sensor

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-190.

2. Check line pressure solencid valve
operation,
Refer to AT-130.

NG

.| Replace solencid valve
assembly.

AATI92

SAT367H

OK
E A
CHECK CONTROL VALVE. NG‘ Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-221.
2. Check line pressure circuit valves for
sticking.
® Pressure regulator valve
® Pilot valve
® Pressure modifier valve
OK
r
Doas A/T shift from D, to D, at the NG; Check control valve
specified speed? again.
Repair or replace control
CK
valve assembly.
v
Perform Diagnostic Trouble Code {DTC) NG_ Go to and check for
confirmation procedure, AT-125. "| proper lock-up.

OK

h 4

INSPECTION END

AT-128
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TROUBLE DIAGNOSES FOR DTC P0744

O»am

A/T TCC S/V Function (Lock-up) (Cont’d)

AT-129

Accelerator @H
pedal v
4 During “Cruise test — Part 1” (AT-69), Yes | parform “Cruise test -
does A/T perform lock-up at the speci- "| Part 1”7 again and return [,
fied speed? to the start point of this
N flow chart. -
© EM
Halfway SAT98IH v
F st soionod vave B CHECK TORQUE CONVERTER NG | Replace solenoid valve LG
Shift solencid valve A CLUTCH SOLENOID VALVE. "| assembly.
Overrun ciutch solenoid valve 1. Remove control valve assembly. -
Torque converter clutch solenoid valve Refer to AT-190. EG
2. Check torque converter clutch sole-
[ temperature noid valve operation. Refer to 5
%ﬁ\ sensor AT-130.
Line pressure OK
solenoid valve
B
A4
CHECK CONTROL VALVE. NG Repair control valve. 2
1. Disassemble control valve assembly. " £
Refer to AT-221.
2. Check control valves for sticking. A
@ Torque converter clutch control vailve
& Torque converter clutch relief valve
OK BA
¥
Does A/T perform lock-up at the speci- Check controi valve
fied speed? "| again.
AAT9S Repair or replace controt &
Yes P P RS
valve assembly.
A\ d BT
Perform Diagnostic Trouble Code {DTC) NG‘ Perform “Cruise test — .
confirmation procedure, AT-125. " Part 1” again and return
oK to the start point of this HA
flow chart. o
Y
INSPECTION END
EL
SAT367H i
D)4
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TROUBLE DIAGNOSES FOR DTC P0744

A/T TCC S/V Function (Lock-up) (Cont’d)

Shift solenoid valve B COMPONENT INSPECTION
Shift solencid valve A Solenoid valves

Overrun clutch solenoid valve
Torgue converter clutch solenoid valve e For removal, refer to AT-190.

Resistance check
¢ Check resistance between two terminals.

AT fluid

temperature Resistance
Solencid valve Terminal No. (Approx.)
Line pressuro Shift solenoid ®
solenoid valve valve A
Shift solenoid @ 20 - 400
c* / valve B
Overrun clutch
solenoid valve Ground
+ 5 [33]55 Line pressure
: 25-50
MSCONMECT SolenOId Valve @
Torque converler
clutch solenoid ® 10 - 160
valve
AAT178A
Shift solenoid valve B Operatlon ChGCk_ . . . .
Shift solenoid vaive A e Check solencid valve by listening for its operating sound
| Overrun cluteh solenoid vaive while applying battery voitage to the terminal and ground.

Torque converter clutch solenoid valve

A/T Fuid
& temperature

sensor

AATIIN

AT-130 752



TROUBLE DIAGNOSES FOR DTC P0745

Shift solenoid valve B

Line Pressure Solenoid Valve
\ Shift solenoid valve A

Overrun clutch solenoid valve DESCRIPTION ~

Torque converter clutch solenoid valve . . . . €l
The line pressure solenoid vaive regulates the oil pump dis-

charge pressure to suit the driving condition in response to a

signal sent from the TCM. A

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 [

(throttle) should be open until the closed throttle position

saT283HA|  switch is “OFF”.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

AT fluid
temperature
SEnsor

Monitor item Condition Specification
Small throttle opening
{Low line pressure) Approximately 24% EE
N !

Line pressure solenoid valve duty
Large throttle cpening Approximately 95%
(High line pressure)

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 (throttle) should be open until the closed throtile position switch is

“OFF”. =y
TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

i

=20
Je

Terminal Wire color ltem Condition Judgement
No. standard _
When releasing accelerator pedal 15-25y R
after warming up engine. ’ '

1 G/R Line pressure - o

solenoid valve @ When depressing accelerator 51
pedal fully after warming up 0.5V or less
engine.
) When releasing accelerator pedal 5. 14V
Line pressure after warming up engine.

2 v/8 solenoid valve % ,& , ]
(with dropping X When depressing accglerator BT
resistor) pedgl fully after warming up 0.5V or less

engine.
Ha
ON BOARD DIAGNOSIS LOGIC
Biagnostic trouble code Malfunction is detected when ... Check item (Possible cause) EL
: LYPRESS SOL/CIRC -
. ® Harness or connectors it
TCM detects an improper voltage C
=\ . PO745 o | (The solenoid circuit is open or
G@ : drop when it tries to operate the sole shorted.)
noid valve. . ) .
No #® Line pressure solenoid valve
roois - MIL Code No. 1205
753

AT-131



TROUBLE DIAGNOSES FOR DTC P0745

(I SELECT SYSTEM

ENGINE

I
=
l
|
L

L

3]

e el e

F895K

I M SELECT DIAG MODE

| WORK SUPPORT

I SELF-DIAG RESULTS

| DATA MONITOR

] ACTIVE TEST

I DTC CONFIRMATION

| ECM PART NUMBER

I O I |1

SATY11I

Line Pressure Solenoid Valve (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

& 1
@

3)

Turn ignition switch “ON"".
Depress acceierator pedal completely and wait at
least 1 second.
Select “MODE 77 with GST.
OR

& 1)

Turn ignition switch “ON”.

Deptess accelerator pedal completely and wait at
least 1 second.

Perform self-diagnosis for ECM.

Refer 10 EC section ["Malfunction Indicator Lamp
(MIL)", "ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION”].

AT-132
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TROUBLE DIAGNOSES FOR DTC P0745

Line pressure
solencid valve

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

AT-133

L ] ' @ﬁ
[— Terminal —
cord assembly
Droppin
CHECK GROUND CIRCUIT. NGk 1. Remove controi valve
1 2 1. Turn ignition switch to “OFF"” posi- " assembly. Refer to -
1CM tion. AT-190. =M
AAT179A 2. Disconnec? termipal cord assembly 2. Check the following
connector in engine compartment. itemns: e
3. Check resistance between terminal ® | ine pressure sole- d
Torminal _ (1) and ground. noid valve
cord assermbly G;B W Resistance: 2.5 - 50 Refer to “Compo- =
ector — oK Ri?:éz.specuonu' o7
® Harness of terminal B
cord assembily for '
R short or open
‘-!—‘ AAT180A - ad
CHECK POWER SOURCE CIRCUIT. | NG | Check the following 2
B| 1. Turn ignition switch o “OFF" posi- 7| items: -
I tion. ® Dropping resistor
Eéj] 2. Disconnect TCM harness connector. Refer to “Gomponent )
LE 3. Check resistance between terminal Inspection”, AT-134.
Harness cannector (1) and TCM harness conneclor ter- ® Harness for short or
@9 minal @ open between TCM EE]
G/R Resistance: 11.2 - 12.80 terminal (@) and termi-
OK nal cord assembly
{Main harness) ST
\ 4 BS
CHECK POWER SOURCE CIRCUIT.  |NG | Repair open circuit or
V g 1. Turn ignition switch to “OFF” posi- "| short to ground or short
T.5. téj] tion. to power in harness or D
2. Check continuity between terminal connectors.
[ Tem |o[connector]| (1) and TCM hamess connector ter-
2 1 minal (1. HA
Continuity should exist.
— vi8 &R If OK, check hamess for shont to
kel ground and short to power. EL
~ 3. Reinstall any part removed.
AAT204A
OK [0
v
Perform Diagnostic Trouble Code {DTC) NG_ 1. Perform TCM input/
confirmation procedure, AT-132. - output signal inspec-
tion.
OK 2. If NG, recheck TCM
pin terminals for dam-
hd age or loose connec-
INSPECTION END tion with harness con-
nector.
755



TROUBLE DIAGNOSES FOR DTC P0745

Shift solenoid valve B

Shift solencid valve A

Overrun clutch solenoid valve

Tarque converter clutch solenoid valve

! temperature
@ sensor
@A@

Line pressure
solenaid valve

AATH99

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
salenoid valve

&
' T.8.

DISCONMELT

AATOO0A

AATERE

Line Pressure Solenoid Valve (Cont’d)
COMPONENT INSPECTION

Line pressure solenoid valve

o For removal, refer to AT-190.
Resistance check

e (Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.}
Line pressure
solencid valve @ Ground 2.5-50

Operation check

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

Dropping resistor

e (Check rasistance between two terminals.
Resistance: 11.2 - 12.80

AT-134
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TROUBLE DIAGNOSES FOR DTC P0750

Shift soienoid valve B
Shift solencid valve A

Shift Solenoid Valve A

DESCRIPTION

Qverrun clutch solenoid valve &l
Torque converter ciutch solenoid valve 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 g
shifted to the optimum position.
Line pressure EM
solenoid valve
SAT322GA
LC
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Open) ON {Closed) EC
Shift solencid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open)
FE
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color ltem Condition Judgement
No. standard =4
s
When shift solenoid valve A oper- !
ates. Battery voltage
Shift solenoid {(When driving in “D,” or “D,”.} Bifl
6 OR/B
valve A When shift solenoid valve A does
not operate. 1V or less
(When driving in “D,” or "D;".} BR
ON BOARD DIAGNOSIS LOGIC 87
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
RS
© SFT 80OL A/CIRC
- ® Harness or connectors
TCM detects an improper voltage {The solenaoid circuit is open or
@ : PO750 drop when it tries to operate the sole- shorted.) P BT
noid valve. A
.
NS . MIL Code No. 1108 Shift solenoid valve A
HA
EL
1B
757

AT-135



TROUBLE DIAGNOSES FOR DTC P0750

{h SELECT,SYSTEM

| ENGINE

l

S

[LIL S SWRS | SR | S —

F895K

|lm  SELECT DlAG MODE

]

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

{ ECM PART NUMBER

|
|
|
|
l
|
|

SATO11I

Shift Solenoid Valve A (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNQSTIC TROUBLE CODE CONFIRMATION PROCE-

CURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-

ducting the next test.
After the repair, perform the following procedure to confirm the
malfuncticn is eliminated.

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “ENGINE” with CONSULT.
Start engine.
Drive vehicle in D position and allow the transmission
to shift “1” — “2” (“GEAR”).

OR

Start engine. _
Drive vehicle in D, — D, position.
Select "MODE 7” with GST.

OR

Start engine.

Drive vehicle in D, — D, position.

Perform self-diagnosis for ECM.

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

AT-136
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TROUBLE DIAGNOSES FOR DTC P0750

Shift solenoid valve A

Terminal
cord assembly

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

CHECK GROUND CIRCUIT.
1. Turn ignition switch to “OFF" posi-

NG

_| 1. Remove control valve

assembly. Refer fo

AT-137

Tem tion. AT-190.
AAT182A 2. Disconnect terminal cord assembly 2. Check the following
connector in engine compartment. items:

3. Check resistance between terminal @ Shift solenoid valve A
Terminal @ and ground. _ Refer to “Component
cord assembly T8. Resistance: 20 - 40Q) Inspection”, AT-138.
connector DISCONNEST ® Harness of terminal
OK cord assembly for short

or open
= ¥
A
1 CHECK POWER SOURCE CIRCUIT. | NG | Repair open circuit or
= anTiagal | 1- Tum ignition switch to “OFF” posi- "| short to ground or short
tion. to power in harness or
[B] 2. Disconnect TCM harness connector. connectors.
3. Check continuity between terminal
Eg o (8) and TCM harness connector ter-
K Eéj] minal (8).
- Continuity should exist.
Sub-harness connector If OK, check harness for short to
@ ground and short to power.
4. Reinstall any part removed.
L & DISGONNECT [
A€ (& oK
hd
L_TeM _ JoiCONNEGTCR] Perform Diagnostic Trouble Code (DTC) NG | 1 perform TCM input/
1 confirmation procedure, AT-136. g output signal inspec-
OR/B oK tion.
2. If NG, rechack TCM
pin terminais for dam-
Y age or loose connec-
INSPECTION END tion with harness con-
nector.
AAT184A

A

EM

LS

EG

FE

1)

[FA

EL

i3
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TROUBLE DIAGNOSES FOR DTC P0750

Shift solencid valve B

Shift solenoid valve A

QOverrun clutch selencid vaive

Torque converter clutch solenoid valve

(&}
e €
L REIESES
AATI90

Shift solencid valve B

Shift solencid valve A

Qverrun ciutch solenoid valve

Torque gonverter clutch solenoid valve

Line pressure
solenoid valve

s [sTh
EREE

AATT42

Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A
For removai, refer to AT-190.

Resistance check

¢ Check resistance betweaen two terminals.
Solencid valve Terminal No. Resistance
{Approx.)
Shift solenoid
valve A ® Ground 20 - 400

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

AT-138
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TROUBLE DIAGNOSES FOR DTC P0755

Shift solencid valve B Shift Solenoid Valve B

Shift sal id val

IOvz?r\?:oclzlutvcahw:o?enoid valve DESCR'PT'ON @I]
Tioraue converter clutch sclenoid valve | gift 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 E
solenaid vaive
SAT3220A
LG
Gear position 1 2 3 4
Shift solenoid vaive A ON (Closed) OFF (Open) OFF (Open) ON (Closed) EG
Shift solenoid valve B ON (Closed) ON {Closed) OFF (Open) OFF (Open)
FE
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal Wire color ltem Condition Judgement
No. standard 2,
Ig=
When shift solenoid valve B oper-
ates. Battery voltage
. /G Shift solenoid {(When driving in “D,” or “D,".) BA
valve B When shift solencid valve B does
not operate. 1V or less iy
{(When driving in “D;" or “D,".) BR
ON BOARD DIAGNOSIS LOGIC a7
Biagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
= RS
: SFT SOL B/CIRC oH ‘
: o et an mproparoage | * TS
c¥F) « PO755 drop when it tries to operate the sole- shorted.) P BT
noid valve. e
°
@ © MIL Code No. 1201 Shift solenoid valve B
A
EL
[
761
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TROUBLE DIAGNOSES FOR DTC P0755

[ SELECTSVSTEM

ENGINE

LIl

I
l
I
I
I
I

S

[Ru] S| S | SR § W | S—

F8gsK

| M SELECT DIAG MODE

]

| WORK SUPPORT

I SELF-DIAG RESULTS

| DATA MONITOR

[ AcTive TEST

[ DTG CONFIRMATION

| ECM PART NUMBER

|
]
|
|
|
|

SATO1H

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROGEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CURE” has been previousily conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

B "

3)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mede for “ENGINE” with CONSULT.
Start engine. -
Drive vehicle in D position and allow the transmission
to shift 1 — 2 —» 3 (“GEAR"}.

OR

Start engine.
Drive vehicle in D; — D, — D position.
Select “MODE 7” with GST.

OR

Start engine.

Drive vehicle in Dy — D, — D5 position.

Perform self-diagnosis for ECM.

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

AT-140
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TROUBLE DIAGNOSES FOR DTC P0755

Shift solencid valve B

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

G
Terminal )
cord assembly A
7 CHECK GROUND CIRCUIT. NG_; 1. Remove control valve
1. Turn ignition switch to “OFF” posi- assembly. Refer to _
oM tion. AT-190. Ell
s — AAT1BSA 2. Disconnect terminal cord assembly 2. Check the following
connector in engine compartment. items: Le
3. Check resistance between terminal ® Shift solenoid valve B
Terminal (@ and ground. Refer to “Component
cord aasembly @%B Ts. Resistance: 20 - 400 Inspection”, AT-142. Ee
connector N ® Harness of terminal v
OK cord assembly for short
or open i
Fig
8 e B
Y
’ CHECK POWER SOURCE CIRCUIT. | NG | Repair open circuit or
= ant1seal | 1 Tum ignition switch to "OFF" posi- "1 short to ground or short
tion. to power in harness or =4
2. Disconnect TCM harness connector. connectors.
3. Check continuity between terminal
@ and TCM harness connector ter- =T
& DISCONKECT i Ml
' éj] minal @
LS E Continuity should exist.
Sub-hamess connector If OK, check harness for short to BR
E@?} ground and short to power.
4. Reinstall any part removed.
LAY LISCONNECT @. ST
A& @ oK S
4
[_tom [lconector) Perform Diagnostic Trouble Code (DTC) { NG | 1. Perform TCM input/ RS
it confirmation procedure, AT-140. " output signal inspec- ~
va tion.
OK )
2. If NG, recheck TCM BT
pin terminals for dam-
L4 age or loose connec-
INSPECTION END tion with harness con- HA
nector.
| N— IS S
EL
AATIB7A
[
763
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Shift solencid valve B
Shift solenoid valve A
Overrun clutch solenoi

Line pressure
solenoid valve

d valve

Torque converter clutch solenoid valve

Bl 33|35

DISCONNECT

&
T.S.

AATI89

Shift solencid vaive B
| shift solencld valve A

Line pressure
solenoid valve

\ Qverrun clutch solencid valve
Torque converter clutch solenoid valve

EA
33|35 7

DISCONNECT

AATTH

Shift Solenoid Valve B (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve B
e For removal, refer to AT-190.

Resistance check
e (Check resistance between itwo terminals.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solencid ® Ground 20 - 400
valve B

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

AT-142
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TROUBLE DIAGNOSES FOR DTC P1705

Throttle Position Sensor

Throttle position sensor DESCR | pT|0N @H

and throttle position switch
e Throttle position sensor

The throttle position sensor detects the throttle valve posi-

tion and sends a signal to the TCM. A
e Throttle position switch

Consists of a wide open throttle position switch and a closed

throttle position switch. E

The wide open throttle position switch sends a signal to the
AAT794 TCM when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sendsa @&
signal to the TCM when the throttle valve is fully closed.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE E
Remarks: Specification data are reference values.
Monitor item Condition Specification EE
Fully-closed throttle Approximately 0.5V

Throttle position sensor -
Fully-open throttle Approximately 4V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values. )
Termi t
erminal Wire color ftem Cendition Judgemen
No. standard 24
it
Closed throtile When relegsrng accei_erator pedal Battery voltage
14 BR/Y position ewitch after warming up engine.
(in throttle posi- When depressing accelerator 1Y or less BR
tion switch) pedal after warming up engine.
Wide open When depressing accelerator ar
throttle position pedal more than half-way after Battery voltage '
21 R/W switch warming up engine.
(in throttle posi- When releasing accelerator pedal |\, o RS
tion switch) after warming up engine.
Throttle position @ BT
31 BR sensor — 45-55V
(Power source)
"‘b Fulty-closed [FA
X , throttle:
When depressing accelerator Approxi-
i
Throttle position pedal stowly after warming up mately 0.5V EL
34 R/G engine.
sensor . . Fully-open
(Voltage rises gradually in throttle:
response to throttle position.) Approxi- B
mately 4V
Throttle position
35 BrY sensor — —
{Ground)

AT-143 765



TROUBLE DIAGNOSES FOR DTC P1705
Throttle Position Sensor (Cont’d)
ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
@ I TP SEN/CIRC A/T ® Harness or connectors
. P1705 TCM receives an excessively low or S']I;?tj:l;sor cireuit Is open or
= high voltage from the sensor. @ Throttle position sensor
* MIL Code No. 1206 @ Throttle position switch

AT-144 766



TROUBLE DIAGNOSES FOR DTC P1705

[m  SELECT SYSTEM

ENGINE
u

AT

|
|
|
|
|
:

AT974H

[[1  SELECT DIAG MODE

| SELF-DIAGESULTS

[ paTa moniTOR
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| Ecu PART NUMBER:

I

0]
|
|
|
|
|
|

SATI06I

i SELECT_SYSTEM

ENGINE

I
I
I
I
I
I

]
|
]
1

.

F895K

[l sFLECT DiAG MODE

| WORK SUPPORT

| SELF-DIAG RESULTS

I DATA MONITOR,
IIIII

[ AcTive TEST =

| DTC CONFIRMATION

| ECM PART NUMBER

x|
|
|
|
|
|
|

SAT911I

Throttle Position Sensor (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
CURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

B
)

Turn ignition switch “ON” and select “DATA MONI-
TOR” mode for “A/T” with CONSULT.

2) Check the following.
Accelerator THRTL POS CLOSED
W/O THRL/P-SW
pedal condition SEN THL/SW /o L
Fully released Less than 4.7V ON OFF
Partially 0.1- 4.6V OFF OFF
depressed
Fully depressed 1.9- 4.6V OFF ON

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-147.
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. Then release accel-
erator pedal completely.
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-147.
If the check result is OK, go to following step.
Maintain the following conditions for at least 3 con-
secutive seconds. Then release accelerator pedal
completely.
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:
Selector lever in “D” (OD “QON”), 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

/N

% 1)
.

lroo
A

AT-145

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 throttle position and driving for more
than 3 seconds.

B

=

LG

ST

767



TROUBLE DIAGNOSES FOR DTC P1705

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

AT-146

768



TROUBLE DIAGNOSES FOR DTC P1705

B

[

SELECT SYSTEM

ENGINE

M

AT

I
I
I
I
=

|
|
|
|
|
|
L

AT974H

wMONITOR wNO FAIL
VHCL/S SE-A/T

VHCL/S SE-MTR
THRTL POS SEN
FLUID TEMP SE
BATTERY VOLT

ENGINE SPEED

OVERDRIVE SW
P/N POSI SW

R POSITION SW

lv]
Okm/h
Bkm/h

0.4V

12v
134V
1024rpm

ON

ON

OFF

|

RECORD

I

SATO76H

Ae W

|

TCM__ [9|CONNEGTOR]|

34 35

R/G B/Y

AAT200A;

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

@l
\
Perform diagnostic test mode I (self- NG> Check throttle positicn A
diagnostic results) for engine control. sensor circuit for engine )
Refer to EC section [“Malfunction Indi- control. Refer 1o EC sec-
cator Lamp (MIL)”, “ON BOARD DIAG- tion [“Throttle Position =
NOSTIC SYSTEM DESCRIPTION”). Sensor {DTC: 0403)”, '
“TRCOUBLE DIAGNOSIS
OK FOR DTC P0120”].
LG
v
CHECK INPUT SIGNAL. NG | Check harness for short e
1. Tumn ignition switch to “ON” "| or open between ECM §
position. and TCM regarding
(Do not start engine.) throttfe position sensor R
2. Select “ECU INPUT SIG- circuit. (Main harness)
NALS" in “DATA MONITOR”

mode for “A/T"" with CON-
SULT.
3. Read out the value of “THRTL
POS SEN".
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR

1. Turn ignition switch to “"ON”
position. (Do not start engine.)
2. Check voltage between TCM
terminals and while
accelerator pedal is depressed
slowly.
Voltage:
Fully-closed throttie
valve:
Approximately 0.5V
Fully-open throttle valve:
Approximately 4V
{Voltage rises gradually in
response to throttle posi-
tion}

®

+ OK

®

(Go to next page.)

AT-147

12
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TROUBLE DIAGNOSES FOR DTC P1705

¥¢ MONITOR ¥t NOFALL [Z]
D POSITION SW OFF
2 POSITION SW orf
1 POSITION SW OFF
ASCD » CRUISE OFF
ASCD + OD CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF
| RECORD
SAT963H
TR

GCOMNEL |

[o|connECTOR]|

[__tcm

14

pal

BR/Y

Throttle Position Sensor (Cont’d)

AAT201A

CHECK THROTTLE POSITION NG | Check the following
SWITCH CIRCUIT. 7| items:
1. Turn ignition switch to "ON” ® Throttle position switch
position. — Refer to “Compo-
(Do not start engine.) nents Inspection”,
2. Select "ECU INPUT SIG- AT-149.
NALS” in “DATA MONITOR” ® Harness for short or
mode for “A/T” with CON- open between ignifion
SULT. switch and throttle posi-
3. Read out “CLOSED THL/SW” tion switch (Main har-
and “W/0O THRL/P-SW” ness)
depressing and releasing ® Harness for short or
accelerator pedal. apen between throttle
Check the signal of throtile position switch and
position switch is indicated TCM (Main harness)
praperly.
Accelerator Dala monilor
pedal condi- | ¢ OSED | W/O THRL
tion THL/SW P-SW
Released ON OFF
Fully
depressed OFF ON
OR
@ 1. Turn ignition switch to “ON”
position.
(Do not start engine.)
2. Check voltage between TCM
terminals , @ and ground
while depressing, and releas-
ing accelerator pedal slowly.
(After warming up engine)
Accelerator Voltage
pedal condi- | Teminal No. | Terminal No.
tion
Released | CAMEY VO | 4y ot jess
age
Fully 1V or less Battery volt-
depressed age
OK
¥
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-145.

OK

¥

INSPECTION END

AT-148

1. Perform TCM input/
output signal inspec-
tion.

2. If NG, recheck TCM
pin terminals for dam-
age or loose connec-
tion with harness con-
nector.

770



TROUBLE DIAGNOSES FOR DTC P1705

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION

% 'E@ G Throttle position switch

Closed throttle position switch (idle position)

@D
2

TR0 e Check continuity between terminals (8 and (&.
Accelerator pedal condition Continuity A
Released Yes
[Q] Depressed No EltA

e To adjust closed throttle position switch, refer to EC section

AATTEeA (‘Basic Inspection”, “TROUBLE DIAGNOSIS — Basic .
Inspection”). =
EG
FE
Pl
s Wide open throttle position switch
% Eéj] @ﬂa e Check continuity between terminals @ and (. o
Accelerator pedal condition Continuity -
@ Released No
Depressed Yes BR
ST
AATI89A
BT
Hi&
EL
[
771
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TROUBLE DIAGNOSES FOR DTC P1760

Shift soleroid valve B
Shift solenocid valve A
\ Overrun clutch solenoid vatve
Torque converter ciutch solenoid valve

Line pressure
solenoid valve

SAT322GA

Overrun Clu
DESCRIPTION

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

tch Solenoid Valve

The overrun clutch solenoid valve is activated by the TCM in
response to signals sent from the inhibitor switch, overdrive
control switch, vehicle speed and throttle position sensors. The
overrun clutch operation will then be controlled.

Terminal . " Judgement
Wire color item Condition g

No. standard
When overrun clutch solencid
valve operates Battery voltage

verrun clutch :
8 vieu | © 1 un ¢ |
solenoid valve When overrun clutch solenoid
1V or less

valve does not operate.

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

: O/R CLTCH SCL/CIRC

&) - P1760

@Zs © MIL Code No. 1203

TCM detects an improper voltage
drop when it tries to operate the sole-
noid valve.

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

® Overrun clutch solenoid valve

AT-150
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TROUBLE DIAGNOSES FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

[l_seecTosvsTEM TION PROCEDURE

B elry | Smm—

|_ENGINE CAUTION: @l
| Always drive vehicle at a safe speed.
NOTE: o

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE- 4
CURE” has been previously conducted, always turn igni-
tion switch “OFF” and wait at least 5 seconds hefore con-
ducting the next test.

rsos|  TESTING CONDITION:

M e e

S

Always drive vehicle on a level road to improve accuracy of |

test.
SELECT DIAG MODE
|th] Lx] After the repair, perform the following procedure to confirm the
| WORK SUPPORT maifunction is eliminated. =6

| SELF-DIAG BESULTS @ 1) Turn ignition switch “ON” and select “DATA MONI-

TOR” mode for “ENGINE” with CONSULT.

2) Start engine. FE

3) Accelerate vehicle to a speed of more than 10 km/h
(6 MPH) with “D” position (OD “ON”).

4) Release accelerator pedal completely with “D” posi-
tion (OD “OFF”).

SATI11I OR

| DATA MONITOR
[

| ACTIVE TEST

I BTC CONFIRMATION

| ECM PART NUMBER

\Q@ 1) Start engine. [A
— 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 FA
km/h (6 MPH).
3) Select “MODE 7" with GST. _
OR BR

©%y 1) Start engine.
2) Drive vehicle under the following conditions: o
Selector lever in “D”, overdrive control switch in “ON” S
or “OFF” position and vehicle speed higher than 10
km/h (6 MPH). T
3) Perform self-diagnosis for ECM. |
Refer to EC section ["Malfunction Indicator Lamp

(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM Bt
DESCRIPTION”]L -
ElL
03
773
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TROUBLE DIAGNOSES FOR DTC P1760

Overrun clutch
solenoid valve

Tarminal

cord assembly

AAT150A

Terminal
cord assembly
connector

DISCONNECT

AATIGTA

B]

V DISCONNECT
€

Sub-harness caonnector

8

Y/PU W CISCONNECT Dy
€& (I
[ tcm

[o]lconnECTOR|

8

Y/PU

AAT192A

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF"” posi-
tion.

2. Disconnect terminal cord assembly
connector in engine compartment.

3. Check resistance between terminal
and ground.
Resistance: 20 - 301}

OK

E b

NG

1. Remove control valve
assembly. Refer to
AT-180.

2. Check the following
items:

® QOverrun clutch solenoid
valve
Refer to “Component
Inspection”, AT-153.

® Harness of terminal
cord assembly for short
or open

CHECK POWER SOURCE CIRCUIT.
1. Turn ignition switch to "OFF" posi-
tion.
2. Disconnect TCM harness connector.
3. Check continuity between terminal
and TCM harness connector ter-
minal .
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

NG

OK
h 4

Repair open circuit or
short to ground or short
to power in hamess or
connectors.

Perform Diagnostic Trouble Code (DTC}
confirmation procedure, AT-151.

NG

OK

h 2

INSPECTION END

AT-152

h 4

1. Perform TCM input/
output signal inspec-
tion.

2. If NG, recheck TCM

pin terminals for dam-
age or loose connec-
tion with harness con-
nector.
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TROUBLE DIAGNOSES FOR DTC P1760

Shift solenoid valve B
Shift solenoid valve A

Overrun clutch solenoid valve
Torgue converter cfutch solenoid valve

Line pressure
solenoid valve

\5 [33]35] /

DISCONNECT

AATOO3A

Shift solencid valve B
Shift solenoid valve A

Line pressure
solenaoid valve

Overrun clutch solenoid vaive
Torque converter clutch solenoid valve

Overrun Clutch Solenoid Valve (Cont’d)
COMPONENT INSPECTION

Overrun clutch solenoid valve

o For removal, refer to AT-190. !
Resistance check
e Check resistance between two terminals. MA
Solenoid valve Terminal No. F;isistrz:c)e
S — ik B
verrun clutc
solenoid valve Ground 20 - 400
LG
EC
FE
. FA
Operation check
e (Check solenoid valve by listening for its operating sound
while applying battery voltage to the terminal and ground. RA
BR
ST
=)
HA&
EL
[
775
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TROUBLE DIAGNOSES FOR BATT/FLUID TEMP SEN

Shift solengid valve B
‘\ Shift solenoid valve A
Overrun clutch sclencid valve

A/T fluid
temperature

sensor

SAT283HA

DESCRIPTION

m— ]

E:m 20 b 20 ad &b ad 1do 150 130 fs0

(=40} (=4) (32)(68)104)(140)(176)212){248)(284)}(320)
SATO2

1J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

A/T Fluid Temperature Sensor Circuit and
TCM Power Source

The A/T fluid temperature sensor detects the A/T fluid tempera-
ture and sends a signal to the TCM.

Manitor itemn

Condition

Specification

A/T fluid temperature sensor

Cold [20°C (68°F)]
\

Hot [80°C (176

P

Approximately 1.5V
{

Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Termina Wire color ltem Condition Judgement
No. standard
@ Y‘\:l)hhti? turning ignition switch to Battery voltage
4 LG Power source - .
When turning ignition switch to 1V or less
f i “QFF".
9 LG Power source Same as No. 4
When turning ignition switch to
Power source “OFF”. 99 Battery voltage
23 PU | (Memory back- (ﬁa or @@ R —
When turning ignition switch to
up) e Battery voltage
ON”.
When ATF temperature is 20°C Approximately
i - 68°F). 1.5V
33 B A/T fluid tem c (68°F)
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5V
Throttle position ‘;\,ﬁ
35 B/Y sensor 7 — —
{Giround)

AT-154
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TROUBLE DIAGNOSES FOR BATT/FLUID TEMP SEN

ON BOARD DIAGNOSIS LOGIC

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

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

: BATT/FLUID TEMP SEN

@@ : 8th judgement flicker

TCM receives an excessively low or
high voltage from the sensor.

® Harness or conneciors
(The sensor circuit is open or
shorted.)

® AT fluid temperature sensor

M SELECT SYSTEM
ENGINE

AT

b

|
I
I
I
I
I
|

SAT974H

O

SELECT DIAG MODE

[

| SELF-DIAG

CSULTS
y

| DATA MONITOR

| DTC WORK SUPPORT

|
|
|
| Ecu PaRT NUMBER |
|
|

SAT906!

8th judgement flicker is longer than others.
NN
SETaE

SN

Self-diagnosis
start

&)

A/T fluid temperature
sensor and TCM
power source

SAT335HB

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

After the repair, perform the following procedure to confirm the

malfunction is eliminated.
1) Start engine.

2} Select “DATA MONITOR” mode for “A/T” with CON-
SULT.

3) Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 20
km/h (12 MPH).

OR

1) Start engine.

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

(No Tools), AT-176.

AT-155
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TROUBLE DIAGNOSES FOR BATT/FLUID TEMP SEN

GONNECT
€46

IL_TCM__[o[ GONNECTOR]l

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

DIAGNOSTIC PROCEDURE

INSPECTION START

Y

4, 9, 23
| S
& @
= SATI09I
[E] Terminal o

cord assembly K
connector e
D'SEOHNELT

CHECK TCM POWER SOURCE.

1. Turn ignitien switch to “ON” position.
(Do not start engine.)

2. Check voltage between TCM termi-
nals (), (9), @ and ground.
Voltage: Battery voltage

3. Turn ignition switch to “OFF” posi-
tion.

4. Check voitage between TCM terminal
@3 and ground.

Voltage: Battery voltage

NG

AAT73

OK

= 4

.| Check the following
" items:

® Harness for short or
open between ignition
switch and TCM {Main
harness}

® |gnition switch and fuse
Refer to EL section
("POWER SUPPLY
ROUTING").

CHECK A/T FLUID TEMPERATURE

SENSOR WITH TERMINAL CORD

ASSEMBLY.

1. Turn ignition switch to “OFF” posi-
tion.

2. Disconnect terminal cord assembly
connector in engine compartment.

3. Check resistance between terminals
33 and 9 when AT is cold.
Resistance:

Cold [20°C (68°F)}
Approximately 2.5 k()
4, Reinstall any part removed.

NG

lOK
®

{Go to next page.)

AT-156

.| 1. Remove ail pan.

2. Check the following
items:

® A/T fluid temperature
sensor
Refer to “Component
Inspection”, AT-157.

® Harness of terminal
cord assembly for short
or open

778



TROUBLE DIAGNOSES FOR BATT/FLUID TEMP SEN

wMONITOR 4w NO FAIL E
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP St 1.2V
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW QFF
l RECORD
SATO76H
W || TCM __ o|GONNECTOR]!
H.S. =
CONMECT
3 «
‘- g V
(5 6 o
AAT202A
[ ToM _ JelconnecToR])
H.S. -
OISGONNECT
& o
-
tﬁw fi‘h':
AATZ203A
Wrapped
Thermometer

/ \ SATZ98F

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

@l
CHECK INPUT SIGNAL OF &/T FLUID | NG | Check the following item: Bt
TEMPERATURE SENSOR. "| @ Harness for short or
E 1. Start engine. open between TCM, B
@ 2. Select “ECU INPUT 8IG- ECM and terminal cord
NALS” in “DATA MONITOR” assembly (Main har-
mode for “A/T"" with CON- ness) 16
SULT ® Ground circuit for ECM
3. Read out the value of “FLUID Refer to EC section
TEMP SE”, {"TROUBLE DIAGNO- EC
Voltage: SIS FOR POWER SUP-
Cold [20°C (68°F)] — PLY™).
Hot [80°C (176°F)]: =6
Approximately
1.5V — 0.5V
OR
(E) 1. Start engine.
2. Check voltage between TCM
terminal @ and ground while FA
warming up A/T.
Voltage: »
Cold [20°C (68°F)] — R4
Hot [80°C {176°F)]:
Approximately .
1.5V — 0.5V 5R
3. Turn ignition switch to “OFF”
position. 7
4. Disconnect TCM harness con- =
nector.
5. Check resistance between ter- HS
minal @8 and ground. e
Continuity should exist.
l oK BT
Perform Diagnostic Trouble Code (DTC) |NG | 1. Perdorm TCM input/ .
confirmation procedure, AT-155. 1 output signal inspection. i
lOK 2. If NG, recheck TCM pin
terminals for damage or .
loose connection with ES
INSPECTION END harness connector.
[
COMPONENT INSPECTION
A/T fluid temperature sensor
e for removal, refer to AT-190.
¢ Check resistance between two terminals while changing
temperature as shown at left.
Temperature °C (°F) Resistance
20 (88) Approximately 2.5 kQ)
80 (176) Approximately 0.3 k&
779
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DISCONNECT DESCRIPTEON
1.8. E@ The vehicle speed sensor-MTR is built into the speedometer
Harness connector assembly. The sensor functions as an auxiliary device to the
@ revolution sensor when it is malfunctioning. The TCM will then
G/R use a signal sent from the vehicie speed sensorMTR.

:ﬁ'j DFSCONNECT
A€

[_Tom_JelconnecTor]]
2 1

Y/B G/R

AAT204A

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

i ment
Terminal Wire color Item Condition Judgeme
No. standard

Voltage varies
between less
than 1V and

When moving vehicle at 2 to 3

Vehicle speed kmvh (1 to 2 MPH) for 1 m (3 ft) or

sensor

27 GrY

mote. more than 4.5V
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item {Possible cause)
@ . VHCL SPEED SEN-MTR ® Harness or connectors
TCM does not receive the proper (The sensor circuit is open or
: : 2nd judgement fiicker voltage signal from the sensor. shor_ted.)
® Vehicle speed sensor

AT-158 780



TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR
Vehicle Speed Sensor-MTR (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

Iy seiecTsvstem | TION PROCEDURE
ENGINE CAUTION: @l
i ¢ Always drive vehicle at a safe speed.

AT

| ¢ If conducting this “DTC CONFIRMATION PROCEDURE”
! again, always turn ignition switch “OFF” and wait at [i4
| least 5 seconds before continuing.

After the repair, perform the foliowing procedure to confirm the

malfunction is eliminated. E]
. 1) Turn ignition switch “ON” and select “DATA MONI-
allAIL AN -V TOR” mode for “A/T” with CONSULT.
2) Start engine and accelerate vehicle from 0 to 25 km/h LG
[l seLecT DIAG MODE (0 to 16 MPH).
OR —
[Els

[ SELF-DIAGIESULTS
| DATA MONITOR
| DTC WORK SUPPORT

‘ﬁ*. 1) Start engine.
€~ 2) Drive vehicle under the following conditions:
Selector lever in “D” and vehicle speed higher than RE
25 km/h (16 MPH}).
3) Perform self-diagnosis.
Refer to TCM SELF-DIAGNOSTIC PROCEDURE

(No Tools), AT-176.

| ECU PART NUMBER

OO A

SATI06!

F&
i?«j. 2nd judgement flicker is longer than others.
=
NV
~[eeer] -
- - Vehicle speed
sensor - meter
—  Light eR
—--—Shade ghT
SAT329H
BT
D;JL-LIFEX
EL
({B)
781
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC PROCEDURE
“MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okmn/h INSPECTION START
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4v
FLUID TEMP SE 12v
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm v
OVERDRIVE SW O N
P/N POSI SW ON CHECK INPUT SIGNAL. NG‘ Check the following
R POSITION sw___OFF 1. Start engine. items:
[ RECORD =/ 2. Select “ECU INPUT SIG- ® Vehicle speed sensor
SATO76H NALS” in “DATA MCNITOR” and ground circuit for
mode for “A/T” with CON- vehicle speed sensor
SULT. Refer to EL section
& 3. Read out the value of ("METERS AND
A |——Tom__[elconnecton] “VHCL/S SE-MTR” while driv- GAUGES™).
com« 27 ing. ® Harness for short or
ij] - Check the value changes open between TCM
according to driving speed. and vehicle speed sen-
OR sor (Main harness)
© O _ 1. Start engine.
<= 2. Check voltage between TCM
= terminal €7) and ground while
AAT205A 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.

OK
v

Perform Diagnostic Trouble Code (DTC}
confirmation procedure, AT-159.

NG

OK

¥

INSPECTION END

AT-160

1. Perform TCM input/
output signal inspec-
tion.

2. If NG, recheck TCM
pin terminals for dam-
age or loose connec-
tion with harness con-
nector.
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

Ignition
switch

O/D OFF
indicator
lamp

SAT946!

[[__TcmJofcomnecTor]|
4, 9, 23
—

2 @

SAT90SI

€A

[_Tcmoj connecTon]
15, 48
[k ]

!

@]

SATI101

A€

{

ToM__|o|GONNECTOR]]

AAT206A

1. O/D OFF Indicator Lamp Does Not Come

On

@l
SYMPTOM:
O/D OFF indicator lamp does not come on for about 2 sec-
onds when turning ignition switch to “ON”. (44

CHECK TCM POWER SOURCE. NG | Check the following items: | [ER

1. Turn ignition switch to “"ON” position. > ® Harness for short or
(Do not start engine.} open between ignition

2. Check voltage between TCM terminals switch and TCM (Main LG
@, @, @ and ground. harness)

Voltage: Battery voltage Refer to “Wiring Dia-
3. Turn ignition switch to “OFF" position. gram — AT — MAIN" in EG
4. Check voltage between TCM terminal AT-13.
23 and ground. @ |gnition switch and fuse
Voltage: Battery voltage Refer to EL section [FE
OK (“POWER SUPPLY
ROUTING").

B

CHECK TCM GROUND CIRCUIT. NG | Repair open circuit or

1. Turn ignition switch to “OFF” position. > short to ground or shortto | [FA

2. Disconnect TCM hamess connector. power in harness or con-

3. Check continuity between TCM termi- nectors. )
nals 9, and ground. Refer to “Wiring Diagram (i
Continuity should exist. — AT — MAIN” in AT-13.

If OK, check hamess for short to
ground and short to power. BR
l OK

ST

CHECK 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- Reier to EL section. RS
nals (3) and (). ® Harness and fuse for
Resistance: 50 - 100(} short or open between

3. Reinstall any part removed. ignition switch and O/D BT

OK OFF indicator l[amp
{Main harness}
Refer to EL section - &
{(“POWER SUPPLY
ROUTING™). o
® Harness for short or &L
open bstween O/D OFF
| indicator lamp and TCM 0
| Check again. |NG- 1. Perform TCM input/
OK "| output signal inspection.
l 2. If NG, recheck TCM pin
terminals for damage or
| INSPECTION END I loose connection with
harness connector.
783
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

Self-diagnosis
start

SAT344H

DISCONNECT

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

Position
SYMPTOM:

[ J
“N” position.
L
“1” or “R” position.

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

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

Does “ECU INPUT SIGNALS” in

“"DATA MONITOR” show dam-

age to inhibitor switch circuit?
OR

Yes

Does self-diagnosis show dam-
age to inhibitor switch circuit?

®

-

™ cuit. Refer to “DTC

Check inhibitor switch cir-

PO705”, AT-81.

SAT281F|

\\ @
\\ Idier gear

i
‘— Parking paw!

SAT282F

E
Check for short or open of inhibitor NG | Repair or replace inhibitor
swilch harness connector terminals @ switch.
and @ Refer to “Component
Inspection”, AT-84.
l oK
Check slarling system, Refer to EL sec- | NG | Repair or replace dam-

tion (“System Description”, “STARTING

SYSTEM?).
l OK

L INSPECTION END

> aged parts.

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.

Chack parking compenents. Refer to
“Parking Pawl Compenents”, AT-201,

NG

268.
lOK

INSPECTION END

AT-162

> aged parts.

Repair or replace dam-




TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

©/D OFF

Self-diagnosis
start

4. In “N”’ Position, Vehicle Moves

SYMPTOM: 8l
Vehicle moves forward or backward when selecting “N” :
position.
Light Does “ECU INPUT SIGNALS” in Yes} Check inhibitor switch WA
“DATA MONITOR” show dam- circuit. Refer to “DTC
age to inhibitor switch circuit? PO705”, AT-81. B
OR
@ Does self-diagnosis show dam- e
age to inhibitor switch circuit?
No e
Y B
Check control cable. Refer to AT-192. NG_ Adjust control cable. EE

"| Refer to AT-192.

OK
\
y
Check A/T fiuid level again. NG‘ Refill ATF.
oK FA
D] -
h 4 D&)@\\‘
1. Remove oil pan. NG_ 1. Disassemble A/T.
2. Check A/T fluid condition. "| 2. Check the following
OK items: BR
® Forward clutch assem-
bly
® Overrun clutch assem- 8T
bly
SATE38A ® Reverse clutch assem-
bly RS
h A
Check again. NG | 1, Perform TCM input/ BT
OK " output signal inspec-
tion.
2. If NG, recheck TCM Ha&
- pin terminals for dam-
INSPECTION END age or loose connec-
tion with harness con- EL
nector.
SAT171B
D4
785
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

Throttle position sensor 5. Large Shock. “N” — “R” Position
cireuit
: :IDLF': f_ ’f A/T fluid temperature SYMPTOM:
[ sensor gircuit . . .
VAR Line pressure There is large shock when changing from “N” to “R” posi-
Self-diagnosis ;/ solenoid valve tion.
start i cirguit E-]
“Light
Does self-diagnosis show damage to Yes | Check damaged circuit.
shade || A/T fluid temperature sensor, line pres- "| Refer to “DTC P0O710,
- 4 sure solenoid valve or throttle position PO745 or P1705”, AT-85,
SAT345HA| | sensor circuit? 131 or 143.
B Throttle positiocn sensor No
AT fluid
temperaturg -~ ECM .
2ensor
f Check throttle position sensor. Refer to NG‘ Repair or replace throttle
EC saction [“Throtile Position Sensor "1 position sensor.
33 ﬂgs 3? I31 . (DTC: 0403)”, “TROUBLE DIAGNOSIS
AT control uni = FOR DTC Pg120”).
Dropping resistor OK
L Line pressure solenoid E]
- valve AATEES r
Check line pressure at idle with selector NG_ 1. Remove control vaive
lever in “D” position. Refer to “PRES- " assembly. Refer io
Th;"f‘.:e E?Siﬁon.t?ens"f‘ N SURE TEST”, AT-61. AT-190,
an rotile position switc .
2. Check the following
OK itemns:

#® Valves to control line
pressure {Pressure
regulator valve, pres-
sure modifier valve,
pilot valve and pilot fil-
ter)

AAT794 ® |ine pressure solenoid
valve
Y
Check again. NG‘ 1. Perform TCM input/
OK g output signal inspec-
fion.
2. If NG, recheck TCM
v pin terminals for dam-

INSPECTION END

SAT494G

AT-164

age or loose connec-
tion with harness con-
nector.
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

-,

SATE38A

SAT493G

SATA94G

SATI71B

6. Vehicle Does Not Creep Backward In “R”

Position
SYMPTOM: -
Vehicle does not creep backward when selecting “R” posi-
tion. 2,
NG
FCheck AST fluid level again. »| Refill ATF. EM
=
OK @
NG in both “1” L&
E and “R” positions
Check stall revolution with selector lever »! 1. Remove control valve ~
in “1” and “R” positions. assembly. Refer to 55
“"ON-VEHICLE
OK . s SERVICE”, AT-190.
OK in *1"' position 2. Check the following
NG in “R” position items: 55
Jr ® Valves to conirol line
1. Remove control valve assem- pressure (Pressure
bly. Refer to “ON-VEHICLE regulator valve, pres-
SERVICE”, AT-190. sure modifier vaiye, )
2. Chack the following items: {’"Ot valve and pilot fil-
® Valves to control line pressure o If.”) lonoid
{Pressure regulator valve, o pressure soienot BB
pressure modifier valve, pilot 3 "S. ve ble AT
valve and pilot filter) "y C'hsasﬁrr]" fe” :
® Line pressure solenoid valve g ecx the Tollowing
3. Disassemble A/T. ® Off oo bl BA
4, Check the following items: Y TI pump assemoly
® Oil pump assembly orque converter
® Torque converter ® Reverse clutch assem- .
® Reverse clutch assembly . Elli}g/;h clutch assembly BE
® High clutch assembly ® Low & reverse brake
assembly
® |_ow one-way clutch g7
N
Y G 1. Remove control valve
Check line pressure at idle with selector assembly. Refer to ‘e
lever in “R” position. Refer to “PRES- “ON-VEHICLE
SURE TEST", AT-61. SERVICE”, AT-190.
2. Check the following
OK items: B
® Valves to control line
pressure (Pressure
D) . regulator valve, pres- o
4 sure madifier valve, HA
1. Remove oil pan. pilot valve and pilot fil-
2. Check A/T fluid condition. ter) )
® | ine pressure solenoid
NG OK valve 0
3. Disassemble A/T.
4. Check the following
@ iterm: (B
® Oil pump assembly 4
. NG ;
Check again. »| 1. Perform TCM input/
output signal inspec-
OK tion,
2. If NG, recheck TCM
Y pin terminals for dam-
age or loose connec-
INSPECTION END tion with harness con-
necior.
787
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a

-

SATE38A

“2” or “1” Position
SYMPTOM:

*“1” position.

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

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

SAT483G

SATI71

Check AT fluid level again. NG, | Refil ATE.
OK
S| v l
Check stall revelution with selector lever in NG 1. Remove control
"D” position. Refer to "STALL TEST”, valve assembly.
AT-58. Reier to AT-190.
2. Check the following
CK items:
® Valves to control line
¥ ressure (Pressure
P
Check line pressure at idle with selector regulator valve,
lever in “D” position. Refer to “PRES- pressure modifier
SURE TEST”, AT-61. valve,. plk).t valve
and pilot filter)
oK NG ® Line pressure sole-
v noid valve
3. Disassernble A/T.
1. Remove control valve assembly. 4. Check the following
Refer to AT-190. items:
2. Check the following ftems: ® Oil pui’np assembly
® Valves to control line pressure ® Forward ciutch
(Pressure regulator valve, pres- assembly
sure modifier valve, pilot valve ® Forward one-way
and pilot fitter) clutch
® Line pressure solenoid valve ® Low one-way clutch
3. Disassemble A/T. ® Low & reverse brake
4. C_heck the following itern: assembly
® Oil pump assembly ® Torque converter
DJM NG
@)

1. Remove oil pan.
2. Check A/T fluid condition.

OK
4
. NG .
Check again. »| 1. Perform TCM input/
output signal
OK inspection.
2. If NG, recheck TCM
B L4 pin terminals for

INSPECTION END

damage or loose

connection with har-

AT-166

ness connector.
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l Vehicle speed sensor-A/T {revolution sensor)

sl / Vehicle speed
= sensor«MTR
PR S /

Self-diagnosis

\\\‘/é

start

¢
/ / / valve B

1l

/ /’ Shift solenoid valve A
P r Shift soleneid

8. Vehicle Cannot Be Started From D,

SYMPTOM:

B8]

Throttie position sensor

and throttle position switch

AT-167

. . &l
Vehicle cannot be started from D, on Cruise test — Part1.
Is 6. Vehicle Does Not Creep Backward No »| Go to 6. Vehicle Does
--- Light In “R” Position OK? Not Creep Backward in A
“R* Position, AT-165.
Yes
-~ Shad
e : E
Does self-diagnosis show damage to Yei Check damaged circuit.
SAT934FB| | vehicle speed sensor-A/T {revolution Refer to "DTC PO720,
sensor), shift solenoid valve A, B or P0O750, PO755 or VHCL LG
vehicle speed sensor-MTR after cruise SPEED SEN-MTR™,
test? AT-89, 135, 139 or 158.
No E#
& L J
Check throttie position sensor. Refer to NG= Repair or replace throttle EE
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O12071.
OK
AAT794 I
:In’r\\
Check line pressure at stall point with NG.; FA
selector lever in “[}” position. Refer to 1. Remove control valve
“PRESSURE TEST”, AT-61. assembly. Refer to -
AT-190. Pt
OK 2. Check the following
D items:
v NG | o Shift valve A BE
1. Remove ail pan. ¢ Shift valve B '
2. Check A/T fluid condition. ® Shift solenoid valve A
@ Shift solencid valve B
oK # Pilot valve 51
r @ Pilot filter
3. Disassemble A/T.
SAT494G
1. gzgf‘g E'?”:tg%l valve assembly. 4. Check the following S
2. Check the following items: ° I|:tems: d clutch
@ Shift valve A b'c))(rwar clutch assem-
® Shift valve B .
® Shift solenoid valve A ¢ 53?3’; rd one-way BT
® Shi X
. g:?gtt 3::520"1 valve B ® | ow one-way clutch
® Pilot filter @ High clutch assembly ik
® Torque converter i
® Qil pump assembl
OK OK pump ¥
“ =
Y
SATI718| [ heck again, NG [ 1. Perform TCM input B
output signal inspec- w
OK tion.
2. If NG, recheck TCM
v pin terminals for dam-
age or loose connec-
INSPECTION END tion with harness con-
nector.
789
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0/D OFF

Self-diagnosis
start

Throttie position sensor
and throttle position switch

AATT794

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-168

Are 7. Vehicle Does Not Creep Forward No »| Go to 7. Vehicle Does
In “D”, *2” Or “1™ Position and 8. Not Creep Forward In
Vehicle Cannot Be Started From D, “D”, “2” Or “1” Position
OK? and 8. Vehicle Cannot Be
Started From D,, AT-166,
Yes 167.
v v
Does “ECU INPUT SIGNALS" in | '>5| Check inhibilor switch
=/ “DATA MONITOR” show dam- circuit. Refer to “DTC
age to inhibitor switch circuit? PO705", AT-81.
OR
. Does self-diagnosis show dam-
age to inhibitor switch circuit?
l No
] NG . .
Check vehicle speed sensor-A/T (revo- »| Repair or replace vehicle
lution sensor} and vebhicle speed speed sensor-A/T (revolu-
sensor-MTR circuit. Refer to “DTC tion sensor) and vehicle
PO720 and VHCL SFEED SEN-MTR”, speed sensor-MTR cir-
AT-89, 158. cuits.
OK
E Y NG
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttle Position Sensor pesition sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120"].
OK
: NG
1. Remove oil pan. »| 1. Remove control valve.
2. Check A/T iluid condition. Refer to AT-190.
2. Check the following
l OK items:
# Shift valve A
1. Remove control valve. Refer to @ Shift solencid valve A
AT-190. ® Pilot valve
2. Check the following items: @ Pilot filter
® Shift valve A 3. Disassemble A/T.
® Shift solenoid valve A 4. Check the following
® Pilot valve iterns:
® Pilot filter ® Servo piston assembly
® Brake band
oK OK| @ Qll pump assembly
\ J
- NG .
Check again. »| 1. Perform TCM input/
output signal inspec-
OK tion.
2. If NG, recheck TCM
A4 pin terminals for dam-
age or loose connec-
INSPECTION END tion with harness con-
nector,




TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

10. A/T Does Not Shift: D, — D,
SYMPTOM: .

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

Self-diagnosis
start
No

Are 7. Vehicle Does Not Creep Forward .| Go to 7. Vehicle Does i
—————————————————— Light In “D”, “2” QOr “1" Positiors and 8. "] Not Creep Forward In A
Vehicle Cannot Be Started From D, “D”, “2"” Or “1” Position
~\  Shade OK? and 8. Vehicle Cannot Be B
J Started From D,, AT-166, :
Yes 167
SAT344H '
B A v LG
Does “ECU INPUT SIGNALS” in | "®S | Check inhibitor switch
Throttle position sensor \ElJ" «DATA MONITOR” show dam- "| circuit. Refer to “DTC
and throttle position switch age to inhibitor switch circuit? PO705”, AT-81. EC
OR
@ Does self-diagnosis show dam- FE
age to inhibitor switch circuit?
NO
E v
AATT94 1 Check throtile position sensor. Refer to NGL Repair or replace throttle .
EC section [“Throttle Position Sensor "| position sensor. A
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO1207). -
OK
v a8
1. Remove oil pan. NG | 1, Remove control valve i
2. Check A/T fluid condition. "|  assembly. Refer to
AT-190. &
ST
OK 2. Check the following h
Y items:
SAT171B :
1. Ee;nove Xonlrol valve assembly. ® Shift valve B RS
CE er to AT-1 90'_ i _ ® Shift solenoid valve B
i.Sh_ﬁck the following items: ® Pilot valve
: Shff vaive B ® Pilot fiiter B
. P'II t Sollen0|d valve B 3. Disassemble A/T.
o F‘!IOt :f Ve 4. Check the following
ilot filter items: HA
OK ® Servo piston assembly
OK| @ High clutch assembiy
N & Qil pump assembly EL
A 4
Check again. NG | 1, Perform TCM input/ L
oK olutput signal inspec-
tion.
2. If NG, recheck TCM
A d pin terminals for dam-
INSPECTION END age or loose connec-
tion with harness con-
nector.
791
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N

~[ o orr | =
-
EEARRN

Vehicle speed senscr-A/T (revoiution sensor)
Vehicle speed sensor-MTR
Shift solencid valve A

VI

Shift solenoid val

start

Self-diagnosis

A/T fluid tempe
sensor

ve B *
rature

11. A/T Does Not Shift: D, —» D,

SYMPTOM:

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

AT-170

o o e Are 7. Vehicle Does Not Creep Forward No »| Go to 7. Vehicle Does
In *D”, “2” Or “1” Position and 8. Not Creep Forward In
- - Shade Vehicle Cannot Be Started From D, “D", “2” Or “1” Position
OK? and 8. Vehicle Cannot Be
{ Light Started From D,, AT-1686,
SATS63HC Yes 167.
ggﬂzgsgf;tf::xmh @ Does self-diagnosis, after cruise Yes= Check damaged circuit.
= / test, show damage tc any of the Refer to “DTC P0705,
following circuits? PC710, PO720, PO750,
® [nhibitor switch P0755 or VHCL SPEED
® Overdrive control switch SEN-MTR”, AT-81, 85,
& A/T fluid temperature sensor 89, 135, 139 or 158.
® Vehicle speed sensorA/T
(revolution sensor)
® Shift solenoid valve A or B
@ Vehicle speed sensorMTR
AAT794 No
= '
Check throttle position sensor. Refer to NG.; Repair or replace throttle
EC section ["Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P01207].
OK
v
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-190.
SATI7IB OK 2. Check the following
items:
¢ Shift valve B
1. Remove control valve assembly. ® Overrun clutch contral
Refer to AT-190. valve
2. Check the following items: ® Shift solenoid valve B
& Shift valve B ® Pilot valve
® Overrun clutch control valve ® Pilot filter
. S!’llf‘t sofenoid valve B 3. Disassemble A/T.
® Pilot valve 4. Check the following
® Pilot filter items:
oK & Servo piston assembly
oKl ® Brake band
< ® Torque converter
® Oil pump assembly
h 4
. NG .
Check again. | 1. Perform TCM input/
output signal inspec-
OK tion.
2. If NG, recheck TCM
v pin terminals for dam-
INSPECTION END age or loose connec-
tion with harness con-
nector.

792
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12. A/T Does Not Perform Lock-up
N I A
~[ovor]= SYMPTOM: .
AR s (i
Sel-diagnosis Torque converter clutch A/T does not perform lock-up at the specified speed.
start solenoid valve
_ — Yes A
—~ Light Dcees self-diagnosis show damage to ©S | Check torque converter
torque converter clutch sclenoid valve "| clutch solenoid valve cir-
-- Shade circuit after cruise test? cuit. Refer to “DTC EM
PO740", AT-120.
No
SAT346H
e
= B !
Throttle position sensor Check throttle position sensor. Refer to NG‘ Repair or replace throttle
and throttie position switch EC section ["Throttle Position Sensor "| position sensor. E®
(DTC: 0403)”, “TROUBLE DIAGNOSIS
FOR DTC P0120"].
BK FE
¥
1. Remove control valve. Refer to NG‘ Repair or replace dam-
AT-190. "| aged parts.
aaT7a4) | 2. Check following items:
® Torque converter clutch cantrol valve A,
® Torque converter relief valve
@ Torgue converter clutch solenoid
valve A
® Pilot valve
® Pilot filter
OK BR
Y Sl
Check again. NG_ 1. Perform TCM input/
oK i output signal inspec- .
tion. s,
2. If NG, recheck TCM
v pin terminals for dam-
INSPECTION END age or loose connec- BT
tion with harness con-
nector.
IHA&
EL
(D)4
793
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R
~[omore] -
SN T
Self-diagnosis
start

Engine speed si

-— Lig

- - Shade

gnal

ht

SAT347H

SAT171B
Self-diagnosis
start
____________________ Light
Shade
SAT344H

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

SYMPTOM:
A/T does not hold lock-up condition for more than 30 sec-
onds.
Yi
Does seli-diagnosis show damage to es.; Check engine speed sig-
engine speed signal circuit after cruise nal circuit. Refer to “DTC
test? P0725", AT-93.
No
B Y NG
1. Remove oil pan. >
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to
OK AT-1890.
¥ 2. Check the following
items:
1 ESP;?¥§ X_?ﬂtgcg.valve assembly. ® Torque converter clutch
2. Check the following items: . gc;lnirol ]valve
® Torque converter clutch control valve . P!Io valve
® Pilot valve flot filter
@ Pilot filter 3. Disassemble A/T.
4. Check torque con-
verter and oil pump
OK OK assembly,
A4
. NG .
Check again. p; 1. Perform TCM inpuV/
output signal inspec-
OK tion.
2. f NG, recheck TCM
y pin terminals for dam-
age or loose connec-
INSPECTION END tion with harness con-
nector.
14. Lock-up Is Not Released
SYMPTOM:
Lock-up is not released when accelerator pedal is released.
g Does “ECU INPUT SIGNALS” in Yes.; Check closed throttle
' “DATA MONITOR" show dam- position switch circuit.
age to closed throttle position Refer to “DTC PO705”,
switch circuit? AT-81.
OR
, Does self-diagnosis show dam-
age to closed throlile position
switch circuit?
l No
: NG ;
Check again. o | 1. Perform TCM input/
"1 output signal inspec-

lOK

INSPECTION END

AT-172

tion.

2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.
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15. Engine Speed Does Not Return To Idle

o]

N s
“[om o] (Light Braking D, — D,)
~ NN =
Self-diagnosis SYM PTOM: il
start T Qverrun clutch . -
solenoid valve ¢ Engine speed does not smoothly return to idle when
it A/T shifts from D, to D,. A
9 o Vehicle does not decelerate by engine brake when turn-
ing overdrive control switch OFF.
- Shade e Vehicle does not decelerate by engine brake when shift- [l
ing A/T from “D” to “2” position.
SAT348H
. . . Yos LG
Does self-diagnosis show damage to »| Check overrun clutch
Throttle position sensor overrun clutch solenoid valve circuit solenoid valve circuit.
and throttle position switch after cruise test? Refer to “DTC P1780", ER
AT-120. 2
No
B
v NG [EE
Check throttle position sensor. Refer to » Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
{DTC: 0403)", "TROUBLE DIAGNOSIS
FOR DTC PO1207).
AAT794 OK
: P,
1. Remove oil pan. NG> 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to .
AT-190. R,
OK 2. Check the following
items:
4 ® QOverrun clutch control BE
1. Remove control valve assembly. valve
Refer to AT-190. & Overrun clutch reduc-
2. Check the following items: ing valve
® Overrun clutch control valve ® Overrun clutch solenoid 8T
@ Cverrun clutch reducing valve valve
saTi71g| | ® Overrun clutch solenoid valve 3. Disassemble A/T.
4. Check the following S
OK iterns: "
OK| ® Overrun clutch assem-
< bly _
® Oil pump assembly 5T
¥ '
Check again. NG, 1. Perform TCM input/ FIA
output signal inspec-
OK tion.
2. If NG, recheck TCM EL
v pin terminals for dam-
age or loose connec-
INSPECTION END tion with harness con- I
nector. b
795
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i Revolution sensor 16. Vehicle Does Not Start From D,
= el Vehicle speed
- = sensor-MTR SYMPTOM:
S A1AN Shift solenoid valve A . .
Self-diagnosis / Shift solencid Vehicle does not start from D, on Cruise test — Part 2.
start / valve B
e -r--~ Light
Does self-diagnosis show damage to Yes‘ Check damaged circuit.
. Shade vehicle speed sensorA/T (revolution Refer to “DTC P0720,
sensor), shift solenoid valve A, B or PO750, PO755 or VHCL
) vehicle speed sensor-MTR after cruise SPEED SEN-MTR”,
saTo34FA| | test? AT-89, 135, 139 or 158.
No
h 4
Check again. NG‘ 1. Perform TCM input/
OK c.Jutput signal inspec-
tion.
2. If NG, recheck TCM
h 4 pin terminals for dam-
Go to 8. Vehicle Cannot Be Started age or loose connec-
From D,, AT-167. tion with harness con-
nector.
17. A/T Does Not Shift: D, — D;, When
Overdrive Control Switch “ON” — “OFF”
Self-diagnosis SYM pTOM :
start A/T does not shift from D, to D; when changing overdrive
___________________ Light control switch to “OFF”’ position.
Does “ECU INPUT SIGNALS” in | Y88 | Check overdrive control
— Shade "DATA MONITOR” show dam- "1 switch circuit. Refer to
age to overdrive control switch “DTC PO705”, AT-176.
SAT344H circuit?

OR

Does self-diagnosis show dam-
age to overdrive control switch
circyit?

®)

No

¥

Go to 10. A/T Does Not Shift: D, — Dy,
AT-169,

AT-174

796
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18. A/T Does Not Shift: D; — 2,, When
Selector Lever “D” — “2” Position
@l
Self-diagnesis SYMPTOM:
start A/T does not shift from D, to 2, when changing selector
____________________ Light lever from “D” to “2” position. MA
,/E Does “ECU INPUT SIGNALS” in | Y8$ | Check inhibitor switch
—  Shade “DATA MONITOR” show dam- | circuit. Refer to “DTC E
age to inhibitor switch circuit? PQ705”, AT-81.
SAT344H OR
1C
’ﬁ’ Does self-diagnosis show dam-
age to inhibitor switch circuit?
5 EG
Y
Go to 9. A/T Does Not Shift: D, - D, B
Or Does Not Kickdown: D, — D,
AT-168.
: A
19. A/T Does Not Shift: 2, — 1,, When
Selector Lever “2"’ — “1”’ Position
RA
Self-diagnosis SYM PTOM :
start A/T does not shift from 2, to 1, when changing selector
___________________ Light lever from “2” to “1”’ position. ER
Does “ECU INPUT SIGNALS" in | "5, | Gheck inhibitor switch
N : “DATA MONITOR” show dam- circuit. Refer to “DTC o
{ Shade age to inhibitor switch circuit? PQ705”, AT-81. =}
OR
A
Does self-diagnosis show dam- BS
age to inhibitor switch circuit?
No
E kS NGr 1. Perform TCM input/
Check again. output signal inspec-
tion. E
OK 2. If NG, recheck TCM e
pin terminals for dam-
Y age or loose connec-
INSPECTION END tion with harness con- ES
nector.
AAT159A
{[B):S
797
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AATS1G

—
—
——

Overdrive control

Throttle position sensor
and throttle position switch

AAT794

20. Vehicle Does Not Decelerate By Engine
Brake
SYMPTOM:

Vehicle does not decelerate by engine brake when shifting
from 2, (1,) to 1,.

No | Go to 6. Vehicle Does
"| Not Creep Backward In
“R” Position, AT-165.

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

Yes

h 4

Go to 15. Engine Speed Does Not
Return To Idle {Light Braking D, — D),
AT-173.

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks)

SYMPTOM:

O/D OFF indicator lamp does not come on in TCM self-di-
agnostic procedure even if the lamp circuit is good.

DESCRIPTION

e Inhibitor switch
Detects the selector lever position and sends a signal to the
TCM.

e Overdrive control switch
Detects the overdrive control switch position (ON or OFF)
and sends a signal to the TCM.

e Throttle position switch
Consists of a wide apen throttle position switch and a closed
throttle position switch.
The wide open throttie 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 throttie valve is fully closed.

AT-176
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21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

@l

. Rl
Terminal Wire color Item Condition Judgement [l
No. standard
Wr]en §et‘t‘|ng o:ferdrll\..!e control 1V or less B
3 LIOR O/D OFF indi- switch in “OFF” position.
cator lamp When setting overdrive control
e . Battery voltage
swilch in “ON” position. L&
10* G/W DT1 — —
11 W |DT2 — — EC
12* Gy DT3 — —
- 3 ::hn;n Zztélir:ig :,elector lever to “N 1V or less =g
13° G/B ‘ position - .
signal When setting selector lever to Approximately
other positions. 5V
Closed throttle When rele:?'lsmg accel'erator pedal Battery voltage
14 BR/Y position switch after warming up engine. B4
. \ S
{in throtlle posi- When depressing accelerator 1V or less o
tion switch) pedal after warming up engine.
s g G/
Wh\_ep setting selector lever to “1 Battery voltage [BA&
16 LB Inhibitor *“1* position.
position switch When setting selector lever to
L 1V or less ElE]
@ other positions.
When setting selector lever to "2”
n o Battery voltage
17 LY Inhibitor “2” position. 8T
position switch When setting selector lever to
o 1V or less
other positions. o
@ When setting selector lever to “D” 33
-~ . Battery voltage
18 LW Inhibitor “D” position,
position switch When setting selactor lever to BT
- 1V or less
other positions.
- . When setling selector lever to “N” i
Inhibitor “N” ar or *P” position. Battery voltage  [{|4
19 L “P" position Wh - : I
switch en Set.t:lng selector lever to 1V or less
other positions. =
— :\(I):(ietli':) iettlng selector lever to "R Battery voltage
20 ym  |mhibtor R — D3¢
position switch When setfing selector lever to
L 1V or less
other positions.
Wide open When depressing accelerator
throttle position pedal more than half-way after Battery voltage
21 R/W switch warming up engine.
{in throttle posi- When releasing accelerator pedal
fi itch - . 1V or less
ion swilch) after warming up engine.
28> Y/R — — —
30 Y/B — — —
*: These terminals are connected to the ECM.
799
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21. TCM Self-diagnosis Deoes Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

Terminal
ermina Wire color {tem Condition Judgement
No. standard
When ASCD cruise is being per-
formed. {("CRUISE"” light comes Battery voltage
i on.
37 ay  |ASCD cruise )
signal When ASCD cruise is not being
performed. ("“CRUISE" light does |1V or less
not comes on.)
' (c = When setting overdrive control
. i 1 o Battery voltage
Overdrive con- w switch in “ON” position
39 G/OR .
trol switch . .
When setting overdrive control 1V or less
switch in “OFF" position
When “ACCEL” set switch on
ASCD cruise is in “D,” position 5-8v
40 LG/R ASCD CD cut 4 .
signal When “ACCEL” set switch on 1V or less
ASCD cruise is in "D3” position.
45* G/B OBD-It output — -
(7
i)

*: These terminals are connected to the ECM.

AT-178
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A

'i s MONITOR % NO FAIL r’]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERLCRIVE SW O N
P/N POSI SW ON
R POSITION 5w QOFF

I RECORD ]
SATOVEH

L/BLIYU’WL R

AAT196A

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

CHECK INHIBITOR SWITCH CIRCUIT.

1. Turn ignition switch o “ON”
position.

(Do not start engine.)

2. Sefect “ECU INPUT SIG-
NALS” in “DATA MONITOR”
mode for “A/T” with CON-
SULT.

3. Read out "P/N”, "R", “D”, “2”
and “17 position switches
moving selector lever to each
position.

Check that the signal of the
selector lever position is indi-
cated properly.

OR

NG

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

2. Check voltage between TCM
terminals (8), (12, (8), @9,
and ground while moving
selector tever through each

position.
Voltage:
B: Battery voltage
0: oV
L Terminal No.
ever position
@ || @ | @
F, N B 0 0] 0 0
R 0 B 0 9] 0
D 0 0] B o 0
2 ¢} 0 0 B 0
1 0 0 0 0 B
lOK

{Go to next page.)

AT-179

Check the following

itemns:

® |nhibitor switch (Refer
to “Component
Inspection”, AT-182.)

® 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)

Gl

=
=
Je

B

LG

oz
=]

801



TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

B FMONITOR =« NO FAIL [;J
VHCL/S SEA/T Okmi/h
VHCL/S SE-MTR Skm/h
THRTL POS SEN 04V
FLUID TEMP SE 12v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW QFF
{ RECORD |
SATO76H
COKNNECT
€ A
[[__7ev [clconnector]
39
G/OR
—
Vi

= AAT207A

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

@

CHECK OVERDRIVE CONTROL
SWITCH CIRCUIT.
1. Turn ignition switch to “ON”

position.

(Do not start engine.)

2. Select “ECU INPUT SIG-
NALS” in “DATA MONITOR”
mode for “A/T” with CON-

SULT.

3. Read out "OVERDRIVE
SWITCH".
Check the signal of the over-
drive control switch is indi-
cated properly.
(Overdrive control switch
*ON” displayed on CONSULT
means overdrive “OFF™.)

OR

NG

. Turn ignition switch to “ON"
position.

(Do not start engine.)

2. Check voltage between TCM
terminal 39 and ground when
overdrive control switch is
“ON” and “OFF”.

Swilch position

Voltage

ON

Battery voltage

OFF

1V or less

lOK

(Go to next page.)

AT-180

Check the following

items:

® Overdrive control
switch (Refer to “Com-
ponent Inspection”,
AT-182)

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

® Harness of ground cir-
cuit for overdrive con-
trol switch (Main har-
ness) for short or open

802



TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

I ’.I"

¥r MONITCR  s¢ NOFalL [Z]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF

ASCD » CRUISE OFF

ASCD » 0D CUT OFF
KICKDOWN SW OFF
POWERSHIFTSW ~ OFF
CLOSED THL/SW ON

W/O THRL/P-SW OFF

| RECORD
SAT963H

~,

€ A0

[elconnECToR]
21

[ tem
14

BR/Y

|

- AAT208A

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

CHECK THROTTLE POSITION NG | Gheck the following items:
SWITCH CIRCUIT. | ® Throttle position switch
1. Turn ignition switch to “ON” — Refer to “Component
position. Inspection”, AT-183.
{Do not start engine.) ® Harness for short or

2. Select “ECU INPUT SIG- open between ignition
NALS” in "DATA MONITOR” switch and throttle posi-
mode for “A/T” with CON- tion switch (Main har-
SULT. ness)

3. Read out "CLOSED THL/SW” & Hamess for short or
and “W/0O THRL/P-SW” open between throttle
depressing and releasing position switch and TCM
accelerator pedal. (Main harness)

Check the signal of throttle
position switch is indicated
properly.
Accelerator Data monitor
pedal condi- | clOSED | W/O THRL/
tion THUSW P-SW
Refeased ON OFF
Fulily
depressed OFF ON
OR

1. Turn ignition switch to “ON"
position.

{Do not start engine.)

2. Check voltage between TCM
terminals , @ and ground
while depressing, and releas-
ing accelerator pedal slowly.

(After warming up enging)

Accelerator Voltage
pedal condi- | Terminal No. | Terminat No.

tion
Released | DAery Vol 1 4y o1 less

age

Fully 1V or less Battery volt-

depressed age
l OK
NG | 1. Perform TCM input/

Perform self-diagnosis again after driving
for a while.

lOK

| INSPECTION END

AT-181

output signal inspection.
2. If NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.
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TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

21. TCM Self-diagnosis Does Not Activate

(Inhibitor, Overdrive Control and Throttle

W t‘“@ Position Switch Circuit Checks) (Cont’d)
T.5.

COMPONENT INSPECTION

L Overdrive control switch
e (Check continuity between two terminals.

Switch position Continuity
ON No
AAT795 OFF Yas

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

terminals @ and @, &, ®, @, ®, @ while moving

manual shait through each position.

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

"
B
([
A s
== Inhibitor ,, #

switch

AAT753

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

3. If OK on step 2, adjust manual control cable. Refer to
AT-192,

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

5. If OK on step 4, adjust inhibitor switch. Refer to AT-191.

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

Front Under vehicl SAT089J

AT-182 804



TROUBLE DIAGNOSES FOR VHCL SPEED SEN-MTR

21. TCM Self-diagnosis Does Not Activate

(Inhibitor, Overdrive Control and Throttle

DISCONNECT Ly wam - - H 2
Géj] Position Switch Circuit Checks) (Cont’d) N
Throttle position switch &
a0D) Closed throttle pasition switch (idle position)
e Check continuity between terminals (® and (). A
Accelerator pedal condition Continuity
Released Yes 2]
Depressed No
AAT193A " N "
¢ To adjust closed throttle position switch, refer to EC section @

(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic
Inspection”).

DSCOMET Wide open throttle position switch

- E@ e Check continuity between terminals (@) and (5. -
Accelerator pedal condition Continuity i

@@ Released No
Depressed Yes B
ST

AAT194A ’

RE
BT
nd
EL
i
805
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TROUBLE DIAGNOSES — A/T Shift Lock System

Description

The mechanical key interlock mechanism also operates as a shift lock:

With the key switch turned to ON, the selector lever cannot be shifted from “P” {parking) to any other
position uniess the brake pedal is depressed.

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

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

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

Shift Lock System Electrical Parts Location

Shift lock solenoid

g Brae 13

Park position switch
Shift lock rod

Stop larmp switch

ASCD cancel or brake switch

AATT86

Removal — Shift Lock Solenoid

Remove lower instrument cover LH and knee protector.
Remove heater duct.
Remove steering column covers.
Disconnect position indicator wire.
Remove four nuts attaching steering column.
Discennect shift lock rod.
Remove shift control cable.
Disconnect ignition switch connector.
Remove two bolts attaching shift control fube and remove
shift control tube.
. Remove two screws from shift Jock solenoid and two screws
from park position switch.

CoNoO,LN -~

—L
jo]

AT-184 806



TROUBLE DIAGNOSIS — A/T Shift Lock System

Wiring Diagram — SHIFT
AT-SHIFT-01 @

“With ASCD
A,
IGNITION SWITCH
ON or START
Rafer to “EL-POWER. _
10A i
L
] -
ASCD
RELEASED |3RAKE
P SWITCH @
DEPRESSED o
(| E
w
P
E101 =~
w
To EL-ASCD dmwmASm () =13
™ T
w B B
=] [l 7]l
u w SHIFT LOCK JOINT 94
W B SOLENOID AND CONNEGTOR-2 n
SHIFT Pgng o EARK POSITION
LOCK POSITION
SOLENGID SWITCH IL]) BR
=) B
B
|
L o=9
o ST
B B B B
A A W
hB L 2 4 &
GDIGR B3
BT
[H,
EL
Refer to last page (Foldout page).
DR G
E23 [0}
= PG
L 12w W
AATA06
807
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TROUBLE DIAGNOSIS — A/T Shift Lock System

ASCD b

harness

é]n;al (m22) W

rake switch

CONMEGT

- C: '
o &4 m
AAT7B
E CONMECT
A€
Shift lock solenoid and
park position switch
harness connector
g )
il
Ly -
= achoy
AAT761

Diagnostic Procedure

SYMPTOM 1:
¢ Selector lever cannot be moved from “P’’ position with

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.

e Selector lever can be moved from “P’’ position when
key is removed from key cylinder.

SYMPTOM 2:

Ignition key cannot be removed when selector fever is set

to “P” position. t can be removed when selector lever is set

to any position except “P”.

Check selector lever position for dam- NG_; Check selector lever.
age. "! Refer to “ON-VEHICLE
oKk SERVICE — inhibitor
Switch and Control Cable
Adjustment”, AT-191,
192,
h 4
CHECK POWER SOURCE. NG | Check the following
1. Turn ignition switch to “ON” position. | items:
(Do not start engine.) 1. Harness for short or
2. Check voltage between A/T shift lock open between battery
switch (ASCD brake switch) harness and A/T shift lock
terminai @ and ground. switch (ASCD brake
Voltage: Battery voltage switc@h) harmess termi-
nal
oK 2. Fuse
3. Ignition switch (Refer
to EL section.)
E Y
CHECK INPUT SIGNAL NG; Check the following
[A/T SHIFT LOCK SWITCH (ASCD " items:
brake switch)]. 1. Harness for short or
Tum ignition switch to “ON” paosition. open between A/T
(Do not start engine.) device harness con-
® Check voltage between A/T device - nector @ and A/T
hamess terminal @ and ground. shift jock switch
(ASCD brake switch)
Brake pedal Voltage harness connector (2)
Depressed v 2. AT shift lock switch
Released Battery voltage {ASCD brake switch)
(Refer to “Component
| OK Check”, AT-189.)
v
®

(Go to next page.)

AT-186
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TROUBLE DIAGNOSIS — A/T Shift Lock System

Shift lock solenoid and
park position switch
hamess connector

& BISCONNECT
O ]
r.s. E@ 2]
B

.

Diagnhostic Procedure (Cont’d)

AAT759

@
CHECK GROUND CIRCUIT. NG | Repair open circuit or
1. Turn ignition switch to “OFF" posi- " short to ground or short [
tion. to power in harness or
2. Disconnect A/T device hamess con- connectors.
nector. ERY
3. Check continuity between A/T device
harness terminal (1) and ground. -
Continuity should exist. LG
If OK, check harness for short to
ground and short to power. s
Eo
oK
Y
CHECK PARK POSITION SWITCH. NG | Replace park position [FE
Refer to “Component Check”, AT-189. "| switch.
OK
¥
CHECK SHIFT LOCK SOLENOID. NG_ Replace shift lock sole-
Refer to “Component Check”, AT-189. "] noid. E&
oK
Reconnect shift lock harness connector.
hd
Turn ignition switch from “OFF"” to “ON"
position. (Do not start engine.) 8T
¥ E?'_
)
Recheck shift lock operation. NG | 1. perform A/T device w0
oK !nput/OL‘Jtput signal
inspection test. 1l
Y 2. If NG, recheck harness |
INSPECTION END connector connection.
T,
EL
b
809
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TROUBLE DIAGNOSIS — A/T Shift Lock System

Shift Lock Rod

Key interock rod
Slider Shift lock rod

AAT787

REMOVAL

1. Turn ignition key to ACC position.

2. Unlock slider by squeezing lock tabs.

3. Remove shift lock rod from key interlock rod.

e For removal of key interlock rod, refer to ST section
(“Disassembly and Assembly”, “STEERING WHEEL AND
STEERING COLUMN?}.

INSTALLATION AND ADJUSTMENT

1. Place selector lever in Park “P” position.

2. Turn ignition key to ACC position.

3. Insert shift lock rod into slider.

4. Grab key interlock rod and push toward shift lock rod to
adjust.

Do not hold shift lock rod.

5. Lock slider into position.
6. Test shift lock operation.

AT-188 810



TROUBLE DIAGNOSIS — A/T Shift Lock System

= TISOOHNECT
A€

Shift lack
7

salenoid
and park
position
switch
harness
connector

hﬁ DISCONNECT
A€

Shift lock
solenoid
harness
connector

AAT782

[SCONNEGT
A€

Shift lock
sofenoid —
and park
position
switch

B
hamess
connector

DOISCONMERT
A€

Park
@

position
switch
hamess
connector

D

AATTE3

ASCD brake switch
harness connector

A

DISCONKECT

AAT764

Component Check

SHIFT LOCK SOLENOID

e Check operation by applying battery voltage to shift lock
solenoid and park position switch and shift lock solenoid
hamess terminal (1.

PARK POSITION SWITCH

e Check continuity between shift lock sclenoid and park posi-
tion switch harness terminal (1) and park position switch
harness terminal @).

Condition Continuity
When selector lever is set in “P” position and

) Yes
selector lever button is released
Except above No

A/T SHIFT LOCK SWITCH (ASCD BRAKE SWITCH)
e Check continuity between terminals () and (2.

&f

RA

FA

B ’Kx

Condition Continuity

When brake pedal is depressed No BE

When brake pedal is released Yes :
Check A/T shift lock switch (ASCD brake switch) after &7

adjusting brake pedal — refer to BR section (“Adjustment”,

“BRAKE PEDAL AND BRACKET"). s
BT
A
EL
DX

811
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ON-VEHICLE SERVICE

Control Valve Assembly and Accumulator

TN
X </ REMOVAL
h 1. Drain ATF from transaxle.
\. {| 2. Remove oil pan and gasket.

SAT992C

3. Disconnect A/T solenoid harness connector.
A/T solanoid harness
connector

SAT327F

=~ 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.

Harness /

terminal body

SAT995C

6. Remove control valve assembly by removing fixing bolts

Unit: mm (in) @1 ® and @ .
O 5bolts £ = 40 (1.57) Bolt length, number and location are shown in the illustration.
® 6balts ¢ = 33 (130) e Be careful not to drop manual valve and servo release
® 2bolts ¢ = 435(1.713) accumulator return spring.

7. Disassemble and inspect control valve assembly if neces-
sary. Refer to AT-221.

SATOD4F

AT-190 812



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

NS " Cont'd
&\g\ib\, < ( ) .
ag&;’j;ﬁe\ = 8. Remove servo release and N-D accumulators by applying
AP VOB Y compressed air if necessary. &l

n‘/

3 ¢ Hold each piston with a rag.

WA

EM
LC
INSTALLATION
e Set manual shaft in Neutral, then align manual plate
with groove in manual vailve. EC
e Afier installing control valve assembly, make sure that
selector lever can be moved to all positions.
FE

/4am Revolution Sensor Replacement
. *J(/l
N, N Sl 1. Remove under cover.
iﬁ\*ﬁﬁf 2 Revolution 2. Remove revolution sensor from A/T. (B
&\Q o NA-T) Senser 3. Reinstall any part removed.

NI TG /ﬁ;’f{/i b5 e Always use new sealing parts. -
Al A o /Z-- Bl
E AR E N BT ‘iﬁ

LNV (e
it ST

AAT189

A = Inhibitor Switch Adjustment
L~ CO””“',?Q?'ﬁ 1. Remove control cable from manual shaft. .
: 2. Set manual shaft in “N” position. B

l—| 3. Loosen inhibitor switch fixing bolts.

B mn

. r f ’é’ti@ - ° s‘?‘ﬁ HL
Manual shaft N yan

SAT033J

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

5. Reinstall any part removed.

6. Check continuity of inhibitor switch. Refer to AT-84.

Pin 4 mm (0.16 in} dia.

1

—
-inhibitor switch
// SATD92J

AT-191 813



ON-VEHICLE SERVICE

{1.20 - 1.50 kg-m,
8.7 - 10.8 ft-Ib)

SAT032J

LT
S o¥
NN
Y (KV38105450

\q(d342y86}

SAT782

Control Cable Adjustment

Move selector lever from the “P” position to the "1” position.

You should be able to feel the detents in each position. If the

detents cannot be felt or the pointer indicating the position is

improperly aligned, the control cable needs adjustment.

1. Place selector lever in "P” position.

2. l.oosen conirol cable lock nut and place manual shaft in “P”
position.

CAUTION:

Turn wheels more than 1/4 rotations and apply the park

lock.

3. Pull control cabie 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.

o 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.
e Apply ATF before installing.
4. Reinstall any part removed.

AT-192
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REMOVAL AND INSTALLATION

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. i

[

Qil charging
Transaxle pipe
Crankshaft position sensor (OBD} AAT8%4

LG

SR f,ﬂ,ﬁW/z/i 1. Hemove bgttery and bracket.
Gomactors|{ || \\ /7" L mounting 2. Remove air cleaner and resonator.
—\ o : %,\bmkﬂ ‘ 3. Disconnect terminal cord assembly harness connector and g
. Y ia ], N inhibitor switch harness connectors.
L W S 4. Disconnect hamess connectors of revolution sensor,
A @ ) round and vehicle speed sens -
AN | g peed sensor. e
/_ Y | s 5. Remove crankshaft position sensor (OBD) from transaxle.
r L e 6. Remove LH mounting bracket from fransaxle and body.

//t@’ K N Tighten LH mounting bracket bolts to the specified torque.
Refer to EM section ("ENGINE REMOVAL”).
7. Disconnect control cable at fransaxle side.
8. Drain ATF. FA
9. Remove drive shafts. Refer to FA section (“Removal”,
“FRONT AXLE — Drive Shaft”).

| J J Rear = 10. Disconnect oil cooler piping. =l
;‘-’3,:,”\,\ cover plate SR NN 11. Remove starter motor from transaxle.
e 2\ o 12. Support engine by placing a jack under ol pan.
' s Do not place jack under oil pan drain plug. B

13. Remove center member.

Tighten center member bolts to the specified torque. Refer ST
to EM section (“"ENGINE REMOVAL").

14. Remove rear cover plate and bolts securing torque con-
verter to drive plate. ES
Tighten rear plate cover bolis to the specified torque. Refer
to EM section (“OIL PAN").

e Rotate crankshaft for access to securing bolts. BT

H&

EL

)

: 15. Support transaxle with a jack.
16. Remove bolts fixing A/T to engine.
@‘ 17. Lower transaxle while supporting it with a jack.

Support
engine
oll pan SATO4TC

AT-193 815



REMOVAL AND INSTALLATION

SAT977H

SATO44A

Installation

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

o  When connecting torque converter to transaxle, measure
distance “A” to be certain that they are correctly assembled.
Distance “A”:
14 mm (0.55 in) or more

e Install bolts fixing converter to drive plate.
¢ With converter installed, rotate crankshaft several turns
to check that transaxle rotates freely without binding.

e Tighten bolts securing transaxle.

e Tighten LH mounting bracket bolts to the specified torque.
Refer to EM section (“"ENGINE REMOVAL?”).

e Tighten center member boits to the specified torgue. Refer
to EM section ("ENGINE REMOVAL”).

e Tighten rear plate cover bolts to the specified torque. Refer
to EM section (“OIL PAN”).

Bolt No. Eg:qt'?ﬂ;”g}tiﬁ;f £ mm (in)
® 39 - 49 (4.0 - 5.0, 29 - 36) 60 (2.36)
@ 30 - 40 (3.1 - 4.1, 22 - 30) 25 (0.98)
@ 30 - 40 (3.1 - 4.1, 22 - 30) 25 (0.98)
* TORX bolt

e Reinstall any part removed.

AT-194
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REMOVAL AND INSTALLATION

SATE38A

Installation (Cont’d)

Check fluid level in transaxle.

Move selector lever through all positions to be sure that

transaxle operates correctly.

With parking brake applied, rotate engine at idling. Move

selector lever through “N” to “D”, to “2”, to “1” and to "R”

position. A slight shock should be felt by hand grlpplng
selector each time transaxle is shifted.

Perform road test. Refer to AT-62.

AT-195

]

LC

=4

7\\
It

=g
&

BT
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MAJOR OVERHAUL

SEC. 311+313+327+381

Speedometer drive gear

Differential side bearing (ATE>

4.9 -6.38

{6.5 - 0.7, 43 - 61)

Speedomater pinicn

[ 44 - 55 (4.5 - 6.0, 33 - 43)

Torque converter

Side gear - :
Side gear thrust washer % 3 \
Ditferential Final gear
) B
@

Differential side
bearing adjusting shim¥

113 - 127

Pinion mate gear thrust washer

(11.5 - 13.0, 83 - 94) ®
Pinion mate gear /@
Pinion mate shaft /r
Lock pin ‘N) K Y Differential side

bearing

case

@ Xligll?- 11,
r

(0] 18 - 21 (1.8 - 2.1, 13 - 15)—@5"’/a

©) 4.9 - 6.8 (0.5 - 0.7, 43 - 61)

Bafftle plate
-
Inner gear
Outer gear

Seal ring
QERE

Gil pump cover

O-ring@

Qil pump housing
Oil seal §7¢ 7R Seal lip

input shaft

Clip O-ring@

Differential lubricant tube

Oil pump assembly

Converter housing

- Differential sidc oil seal @] : N-m (kg-m, in-Ib)
X]ai: (O] : Nem (kg-m, ft-lb)
@: Apply ATF.
g ® . Apply petroleum jelly.
* ! Select with proper thickness.

SATO48I

AT-196
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MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Outer diameter of thrust washers

Item Quter diameter
number mm (in)
@* 76.0 (2.992)
®* 80.0 (3.150)

* : Select proper thickness

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

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

ltam Quter diameter | Inner diameter

number mm (in} mm {in)
©o* 51.0 (2.008) 36.0 {1.417)
() ket 38.0 (1.496) 28.1 (1.108)
®* 75.0 (2.953) 68.0 (2.677)
93.0 (3.858) 91.0 {3.583)

% : Select proper thickness

@l
Quter and inner diametet of needle bearings
Iltem Qutar diameter | Inner diameter
number mm {in} mm (in) MR,
@ 49.8 (1.961) 35.2 {1.386)
41.8 (1.6486) 23.1 {0.909)
© 70.0 (2.756) | 50.0 (1.969) El
® ® 50.9 (2.004) 31.2 (1.228)
; ® 51.0 (2.008) 33.1 (1.303) LC
® 49.8 (1.961) 35.2 {1.386)
© 56.5 (2.224) 34.9 (1.374)
(3} 87.0 {3.425) £9.0 (2.717) E
0 50.6 (1.992) | 34.7 (1.366)
2.4 _
©* 3
| Fednnn U B
1L ST
Sy ST
© HA
\'E’
®* 2K
Quter diameter of snap riigs:_
ltem Outer diameter
number mm (in)
@ 150 (5.91)
® 119.1 (4.680)
Q 182.8 (7.197)
® 144.8 (5.701)
® 173.8 (6.843)
@ 133.9 (5.272)
SATE50I
821
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MAJOR OVERHAUL

Torque converter
pressure
(Lock-up reieased)

Qil pump
assembiy

Reverse
clutch
pressure

Oil pump
suction hole

Qi! pump discharge hole
High clutch pressure
—Toarque converter

pressure
(Lock-up apptied)

Forward clutch pressure

Overrun clutch pressure

Oil pump discharge hole

Reverse clutch pressure

Oil pump suction hole

Differential lubricant hole

Low & reverse brake pressure

Overrun clutch pressure

Oil Channel

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

Servo release accumulator
shoulder pressure

//— Qil coaler tube (IN)

|—— Servo release
accumulator
back pressure
(Reverse clutch
pressure)

Servo 4th apply
chamber pressure

Servo 2nd apply
chamber pressure

Servo 3rd release
chamber pressure

N-D accumulator shoulder pressure
(Line pressure)

Forward clutch pressure

N-D accumulator back pressure
{Servo 4th apply chamber pressure)

Oil cooler tube (OUT) hole

Qil cooler tube (IN} hole

Torque converter pressure -
{Lock-up released)

Torque converter pressure
(Lock-up applied)

High clutch
pressure

\—Oi} pump discharge hole L
Low & reverse brake 0il cooler {IN) hole pressure
pressure Reverse ciutch pressure
Differential lubricant Qil pump suction hole
hole
C
LLine pressure AAT307

AT-200

Torque converter pressure {Lock-up applied}
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DISASSEMBLY

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

LA

N

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

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

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

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

T

Bend a wire and use .
_ it as a check tool. B
—
Approx. 3.0 {(0.118}
[Bend a 1.5 (0.059) dia.
ire in halt.]

Quter race

Approx. 100 (3.94)

: 7 Ny
Approx. SR v . ER
15 (0.59) /‘ (A - P /

Inner race 3
IoTanan \_:‘\ ST
Unit: mm (in) One-way clutch
SATO0SD
P ime e 4. Remove oil charging pipe and oil cooler tube.
g BT
A
Q-ring q{i" | “0il cooler Bl
Washeri-”g % tube -
SATOCIFA
HYH 13 1" HDX
5. Set manual shaft to position “P”.
6. Remove inhibitor switch.
-
S Controlt = MamaT shal g
< Centro -
e S =" gatoea
823
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DISASSEMBLY

SATOO3F

Unit; mm {in)
O Sbolts ¢ = 40 {1.57)
® 6bolts ¢ — 33 (1.30)
® 2holtts ¢ = 43.5(1.713)

SATO04F)

S e -
Stopper ring \\ /(? _Terminaf body
A

iy Q(
N\

\ A/T solenoid
~—harness

o
/ / .
SATO15D

{™Terminal body

a
G
fp=l

SATO16D

b.

C.

Remove oil pan and oil pan gasket.

Do not reuse oil pan bolts.

Check foreign materials in ¢il 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 foilowing

procedures.
Remove contro! valve assembly mounting bolts (1), ® and

Remove stopper ring from terminal body.

Push terminal body into transmission case and draw out
solenoid harness.

AT-202
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DISASSEMBLY

Manual valve
SATQOSF

Return spring
=] servo release accumulator piston

N-D accumulator piston

S

Du

/ 77
el

A y

S Y

SRyl
r—v?é‘_)‘f O|O|"'OS\,. ” )f
Serve release accuml._:lator piston
/O ]/
7 £ / SATO19DA

Centact
surface

10. Remove manual valve from control valve assembly.

1.

12.

13.

14.

15.

16.

17.

Remove return spring from servo release accumulator pis-
ton.

Remove servo release accumulator piston with compressed
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-203

EC

PE

Eh,

ST

RS

825



DISASSEMBLY

Lip seals >
(4 pieces) —

L & R oil tube

SATBBZHA

18. Remove lip seals.

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

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

a. Remove converter housing mounting bolts.

b. Remove converter housing by tapping it lightly.

¢. Remove O-ring from differential oil port.

21. Remove final drive assembly from transmission case.

AT-204 826



DISASSEMBLY

— Kv38105480
(J34286)

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

SATO10FB,

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

KV38105450
(J34.2886)

SATO32D

- Qil tube

SATZ230FA

26. Remove oil tube from converter housing.

24. Remove differential side bearing outer race from converter
housing.

EA
ST
: \ . . [S
25. Remove oil seal with screwdriver from converter housing.
e Be careful not to damage case.
BT
RA
El

=

AT-205 827



DISASSEMBLY

27. Remove oil pump according to the following procedures.

a. Remove O-ring from input shaft.

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

transmission case.

Remove thrust washer and bearing race from oil pump

c.

@/Bearing race
@/Thrust washer

SATO13F

assembly.

Remove brake band according to the following procedures.

L T
ANVTESS

Anchor end pin ™~

1l
Lock nut \U"—;—‘::‘—C/‘“

e N
=

28.
Loosen lock nut, then back off ancheor end pin.
Do not reuse anchor end pin.

SATO14FA
Remove brake band and strut from transmission case.

qt‘_ \y\?& Brake band
A 3 c. i %\,_

SAT196F

AT-206
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DISASSEMBLY

40 - 50 (1.57 - 1.97)
I e

—— e

a0
(1.57)

Unit: mm {in}
SATQ39D

e SATO40D

SATSEBF]

Needle [
bearing ‘ Ei! TR

SATS67F

29.

C.

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.

Remove input shaft assembly (high clutch) and reverse
clutch according to the following procedures.
Remove input shaft assembly (high clutch) 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-207
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DISASSEMBLY

High ctutch hub d. Remove high clutch hub and front sun gear from transmis-
iy sion case.
, Front sun gear
SAT568F
o oleh hub e. Remove front sun gear and needle bearing from high clutch
igh ciuteh hu \@ hub and check for damage or wear.
f.

, Remove bearing race from front sun gear and check for
Needle bearing

@4@:{:@ damage or wear.

Front sun gear

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

SATO20F;

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-208 830



DISASSEMBLY

) A AN
[/ N s
@ st

| “’dj o /’7{\<\

( made of wire /=" 0V NN
L ] E-\:T:;::ﬁi& O
BRSO N

Y

—

Approx. 3 mm (0.12 in) dia.

Cut these areas .

AATEBY|

Screwdriver

SATO22F|

Front planetary carrier

Low and reverse
brake piston
and retainer

SATO023F

Spring retainer

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

c. Remove snap ring with flat-bladed screwdriver.

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

A,

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

AT-209 831



DISASSEMBLY

Low one-way ciutch

SAT048D)

Low and reverse
brake piston
and retainer

Front planetary
carrier

Needle bearing

SATO24F

Clearance

U

SATO25F

SATO26F

Rear sun gear
Take care of its direction.

Rear planetary cafrier

GyzI=Ti

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

Check front planetary carrier, low cne-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 planetary carrier if the clearance exceeds

aliowable fimit.

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-210
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DISASSEMBLY

¢c. Remove needle bearings from rear planetary carrier assem-

Needle bearing 4|.=—%:_~=. bly.
R lanet \/J il
ear planetary j ‘
carrier //_?\ Black side
o A
Needle bearing 1
- == -
SATO028F]
LG

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 e
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 In)
Allowable limit:
0.80 mm (0.0315 in)
Repiace rear planetary carrier if the clearance exceeds
allowable limit.

Clearance
I

f— Feeler gauge

FE

SATO54D
34. Remove rear internal gear and forward clutch hub from
T - Rear infernal gear transmission case.
‘ Forward clutch hub R,

2o
=0

8T
SATO29F
35. Remove overrun clutch hub from transmission case.
Overrun clutch hub
BT
HA,
EL
SATO30F!
36. Remove needle bearing from overrun clutch hub and check
for damage or wear.
QOverrun clutch hub
Needle bearing
SATO31F
833
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DISASSEMBLY

SATO32F

Black side

Needle bearing- |
P

SATO33F|

AATBS50

SATA40D

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 bolts.

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

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

¢. Remove adjusting shim.

AT-212
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DISASSEMBLY

Soft
hammer

SATO61D

d. Remove output shaft assembly.

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

e. Remove needie bearing.

40. Disassemble reduction pinion gear according to the follow-

ing procedures.
a. Set manual shaft to position “P” to fix idler gear.
b. Unlock idler gear lock nut using a pin punch.

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

AT-213

BIA

Elik

EC

e

FA
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DISASSEMBLY

5T27180001
(J25726-A)

v —

%jn ——
\SAT841 DB

[—

Adjusting
shim

SATO1ED)

Ay
ing pawl
oo

eturn spring —¢
e\
stfe

SATO39F

=
SATG40F)

d. Remove idier gear with puller.

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

41. Remove return spring from parking shaft with screwdriver.
42. Draw out parking shaft and remove parking pawl from trans-

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

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

46. Remove side oil seal with screwdriver from transmission
case.

AT-214
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REPAIR FOR COMPONENT PARTS

Manual Shaft

6.4 - 7.5 N-m
SEC. 319 @ (0.65 - 0.76 kg-m, &0
56.4 - 66.0 in-Ib}
— Oil seal b4 E
ol [ MA
T\
\~ \ \— Detent spring
LG
M Retaining pin §74
Retaining pin ¢3¢ EC
Parking rod
Parking rod plate *\
FE
‘/:D_’)3 G Manuat shafi
Retaining pin 34 Manual plate
SAT451HA
FA
REMOVAL
1. Remove detent spring from transmission case.
ER
S
SATO042F|
// 2. Drive out manual plate retaining pin.
BT
§T23540000
(J25689-A)
o)
EL
: : . . 0¥
3. Drive and pull out parking rod plate retaining pin.
22%%%%9230 4. Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.
Parking rod2 A
YW
Manual =1
/ SW@”C  SATO43FB
837
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REPAIR FOR COMPONENT PARTS
Manual Shaft (Cont’d)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission
case.

SATO49F

8. Bemove manual shaft oil seal.

INSPECTION
¢ Check component parts for wear or damage. Replace if
necessary.

INSTALLATION
1. Install manual shaft oil seal.
s Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.

smmgﬁ 4. Install manual shaft retaining pin up to bottom of hole.

_ KV32101000
(J25689-A) (J25689-A)

SATO045FB,

AT-216 838



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. @
¢ Both ends of pin should protrude.

Parking rod piate

3 mm {2.12 in)

W Retaining pin
. Y =

2
(J25685-A) SAT034J

7. Drive manual plate retaining pin.

e Both ends of pin should protrude.
B
$T23540000 @\ EG
(J25689-A) Approx.

\ I mm FE

) {0.12 in)
- Retaining pin
ﬁ% %J%g
Manual plate
SATD47FB
. ¥
8. Install detent spring.
=
TR
8T
SATOA2F
Oil Pump
SEC. 313 Gil pump housi BT
pump housing oil seal@
O—riﬂg ATF [—Lﬁ‘l
Qil pump cover- Cuter gear
Inner gear \ Eﬂ:.
7-11 Nem
(0.7 - 1.1 kg-m,
61 - 95 in-ib) - %; I
(AT
CATE> : Apply ATF.
T » Apply petroleum jelly.
Seal ring €23 B ®) ETR (F) : Apply p j
SATOS0FC
839
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REPAIR FOR COMPONENT PARTS

SATE99H

SATO51F

SAT092D

SATO093D

SATE84D

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 cuter gear from oil pump housing.

4. Remove O-ring from oil pump housing.

5. Remove oil pump housing oil seal.

AT-218
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

INSPECTION
Oil pump housing, oil pump cover, inner gear and "
outer gear @l
e Check for wear or damage.
A
EM
Side clearance e
Dial gauge ¢ Measure side clearance of inner and outer gears in at [east
four places around each cutside edge. Maximum measured [E
Span [180 mm values should be within specified positions.
Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in) e

o [f clearance is less than standard, select inner and outer
gear as a set so that clearance is within specifications.
Inner and outer gear:
Refer to SDS, AT-291.

Oil pump Inner gear gear e [f clearance is more than standard, replace whole oif pump
housing assembly except oil pump cover. IFA
o * [?ifﬁ:

B8R

=t
* : Measuring points ©T

SAT095D
. RS
o Measure clearance between outer gear and oil pump hous-
ing.

Standard clearance: BT

0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit:
0.181 mm (0.0071 in) M4
» [f not within allowable limit, replace whole oil pump assem-
bly except oil pump cover.

EL
SATOS6D
. DX
Glearance Seal ring clearance
i ® Measure clearance between seal ring and ring groove.
Standard clearance:
1 0.1 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
Sealring| @ |f not within allowable limit, replace oil pump cover assem-
bly. ‘
SAT097D)
841
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REPAIR FOR COMPONENT PARTS
Oil Pump (Cont'd)

ASSEMBLY
/ 1. Install oil seal on oil pump housing.

ST33400001
(126082}

SAT900DB

2. Install O-ring on oil pump housing.
e Appily ATF to O-ring.

SAT0O93D

3. Install inner and outer gears on oil pump housing.

Inner gear
¢ Be careful of direction of inner gear.
Outer gear N ""'

Oil pump housing

SATOS2D

4. Install oil pump cover on ail pump housing.

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

b. Tighten bolts in a crisscross pattern.

[®: 7-11 Nm (0.7 - 1.1 kg-m, 61 - 95 in-lb)

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

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

SATE99M

AT-220



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

7 -9 {07 - 0.9, 61 - 78)

OIX)

l W] 3.4 - 2.4
(0.35 - 0.45,
30.4 - 39.1)

J‘\ o——-—@ (5 pieces)

%%:X@] 7 -9 {0.7 - 0.9, 61 - 78)

: Nem {kg-m, in-lb}

SAT951I
(1) O strainer @ Qil cooler relief valve spring @3 Pilot fiiter
(2) O-ring Check ball Separating plate
(3) Stopper ring @ Separating plate (9 Steel ball
(@) Terminal body Support plate Control valve upper body
(® O-rings (i1) Steel balt
(8 Control valve lowsr body @ Controf valve inter body
DISASSEMBLY
Disassembie upper, inter and lower bodies.
Bolt length, number and location:
Bolt symbol @|® | | @ | @] 0®
Bolt length “¢t” mm (in)| 135 | 58.0 | 40.0 | 66.0 | 33.0 | 78.0
Bpoz (0.531) |{2.283) |(1.575) |(2.598) [(1.299) |(3.071)
Number of bolts 8 3 6 11 2 2

f: Reamer bolt and nut.

AT-221

@l

A

[l

LG

1B
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Nut
Lower body
(€1 Bolt
R .
fams)
F = Inter body
M Upper body
=

Support _S

plate tLiK\A
, {{; Reamer

Section Y—Y balt
Section Z—2Z

SATOBOF

a. Remove bolts @), @ and nut (&) and remove oil strainer
from control valve assembly.

g b. Remove solenoid valve assembly and line pressure sole-
assembly g noid valve from control valve assembly.

Line pressure
solenoid
SATO62F
¢c. Remove O-rings from solencid valves and terminal body.
Q-ring
D S
Q/O-ring
Terminal gy
body
ol
.
SATO63F

AT-222



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts (&), {©) and

nut ().

A

El]

SATOB4FA

e. Remove inter body from lower body.

Inter body

Upper body

SAT432D

FA
Accumulator f.  Turn over lower body, and remove accumulator support
m support plate pla.te
R
BR
.
Lower body ol
Inter & upper bodies
SAT1090
: , RS
chock ball Li g. Remove bolts (e), separating plate and separating gasket
eCl a Ine pressure
rellef valve A from lower body.

h. Remove steel balls and relief valve springs from lower body. g7y
e Be careful not to lose steel balls and relief valve
springs.

I
Section A—A

SAT110D
0

i. Remove inter body from upper body.

=
&5

Inter body

Separating
plate and

SATOB5F

AT-223 845



REPAIR FOR COMPONENT PARTS

SAT412H,

SATO6B7F

SATES0G

SATE51G

Line pressure
solenoid valve

Shift solencid valve B

Shift solencid valve A

2 Torgue converter
\\ clutch solenoid

Cverrun clutch solenoid valve AATAG0

Control Valve Assembly (Cont’d)

j- Check to see that steel balls are properly positioned in inter
body and then remove them.

¢ Be careful not to lose steel balls.

k. Check to see that steel balls are properly positioned in
upper body and then remove them.

e Be careful not to lose steel balls.

INSPECTION

Lower and upper bodies

¢ Check 1o see that retainer plates are properly positioned in
iower body.

¢ Check to see that retainer plates are properly positioned in
upper body.
¢ Be careful not to lose these parts.

Oil strainer
e Check wire netting of oil strainer for damage.

Shift solenoid valves “A” and “B”, line pressure

solenoid valve, torque converter clutch solenoid

valve and overrun clutch solenoid valve

e Measure resistance. Refer to “Components Inspection”,
AT-119.

AT-224
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

Oil cooler relief valve spring
L N e Check springs for damage or deformation.
g b R e Measure free length and outer diameter. @l
% T \\ Inspection standard:
D
CE L Unit: mm (in)
oo A
| ) o | Part No. f D
¢ (Length) 31872-31X00 17.02 (0.6701) 8.0 (0.315) o
M
SAT138D
LG
ASSEMBLY
1. Install upper, inter and lower body.
a. Place oil circuit of upper body face up. Instail steel bails in EE
their proper positions.
FE
SATG67F
B
b. Install upper separating gasket, upper inter separating gas- R
Upper inter ket and upper separating plate in order shown in illustration.
separating f—
gasket i
Separating
plate
Upper
separating
gasket ST
SATO72F
. RS
Separating C. Install reamer bolts (® from bottom of upper body. Using ™
plate & reamer bolts as guides, install separating plate and gaskets
GASEL i as a set. BT
Reamar bolt ()
Upper body "
_ : FA
Reamer
holt ()
EL
Washer
SATO73FA
o [BY4
d. Instail pilot filter.
SATO74F
847
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

e. Place lower body as shown in illustration (side of inter body

® 5 balls face up). Install steel balls in their proper positions.

SATHI2H

f. Install inter body on upper body using reamer bolts (O as
- Inter body gUideS.
] e Be careful not to dislocate or drop steel balls.

Upper bady ‘
Reamer bolt (f) - .

SATO76FA

g- Install steel balis and relief valve springs in their proper

Check ball Lne pressure positions in lower body.
\ spring

SAT110D

h. Install lower separating gasket, lower inter separating gas-

- Lower separating ket and lower separating plate in order shown in illustration.
gasket

Lower separating
plate

Lower inter
separating gasket

BATO02

i. Install bolts (¢) from bottom of lower body. Using bolts (e) as
&y~ Support pate guides, install separating plate and gaskets as a set.
) j. Temporarily install support piates on lower body.

SATO78FA

AT-226
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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 (f) slightly.
Lower body @l
A
Inter and
upper bodies EM
SAT126DA
2. Install O-rings to solenoid valves and terminal body. Lo
e Apply ATF to O-rings.
EG
e
SATO63F
. R4
3. Install and tighten bolts.
Bolt length, number and location:
F-).;Z\
Bolt symboi @ @) (© @ (@ ® -
Bolt length “£”
Bl mm (in)| 135 | 580 | 40.0 | 660 | 330 | 780 ER
(0.531) |(2.283) |(1.575) |(2.598) |(1.299) |(3.071)
S
Number of bolts 6 3 6 11 2 2
@ @ @ @
| ' BT
Nut &
Lower body
@) Bolt I EL
= inter body
10
B ﬁ/ Upper body
— Support i j
plate u_xx
1; Reamer
Section ¥Y—Y Bolt
Section Z—2
SATOBOF
849

AT-227



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

a.
SATO81FA
Solenoid 2 b.
assembly .
m X
Line pressure - -
solenoid Spring
SATO62F
C.

® SATOBIFA]

SATOB4F

Install and tighten bolts (&) to specified torque.
:7-9Nm (0.7 - 0.9 kg-m, 61 - 78 in-lb)

Install solenocid valve assembly and line pressure solenoid
valve to lower body.

Set oil strainer, then tighten bolts @), (¢}, (@ and nuts (¥ to
specified torque.
: 7 - 9 N'm (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

d. Tighten bolts (¢ to specified torque.

: 3.4 - 4.4 N'm (0.35 - 0.45 kg-m, 30.4 - 39.1 in-Ib)

AT-228
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

SEC. 317
€l

A

6
5 M
%@ %)
3

LG

EC

SATBSOH )4,

Apply ATF to all components before installation.

(1) Upper body (1) Return spring @) Return spring EL
@ Retainer plate @ Torque converter relief valve @ 1-2 accumulator pistan
(3@ Plug (19 Retainer plate @3 Plug
@ Return spring Plug Retainer plate (w54
@ Torque converter clutch control @ Overrun clutch reducing valve @ Return spring
valve Return spring @6 1st reducing valve
(® Retainer plate G) Pilot valve @ Plug
@ Plug Return spring Retainer plate
Return spring Retainer plate @9 Plug
(® 1-2 accumulator valve @0) 1-2 accumulator retainer plate Retainer plate

Retainer plate

AT-229 851



REPAIR FOR COMPONENT PARTS

Retainer plates in upper body

SAT551G

SATS53G

Retainer plate

SATES4G

SATI137D

D (Coil outer
Ffmeter}

£ (Length)

SAT138D

Control Valve Upper Body (Cont'd)
DISASSEMBLY

1. Remove valves at retainer plates.

e 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 If a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer.

¢ Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve spring
e Measure free length and outer diameter of each vaive
spring. Also check for damage or deformation.
Inspection standard:
Refer to SDS, AT-288.
¢ Replace valve springs if deformed or fatigued.
Control valves

e Check sliding surfaces of valves, sleeves and plugs.

AT-230
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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. @l
A
(&
SAT139D
LG

1. Lubricate the control valve body and all valves with ATF.
Install control valves by sliding them carefully into their
bores. EG

e Be careful not to scratch or damage valve body.

Valve

: Apply ATF, SAT140DA
e Wrap a small screwdriver with vinyl tape and use it to insert FA
the valves into their proper positions.
Screwdriver @A\‘
BR
ST

SAT141D

1-2 accumulator valve

e Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body. BT

e Install return spring, 1-2 accumulator piston and plug.

- retainer plate

A
/@) - Return spring
] EL

AY .
= 1-2 accumulator piston

L.

T N Puug
\* Retainer plate SATH42D
[B5:4
p— Fetainer ol 2. Install retainer plates
/@(_ etainer plate e While pushing plug or return spring, install retainer plate.
TN
AN
NG,
Screwdriver —/ VL\:Q\\MQ/@\,/l
N
SAT143D
853

AT-231



REPAIR FOR COMPONENT PARTS

SATOBGF

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

- 38.5 (1.516)
1-2 accumulator piston valve i
Overrun clutch reducing valve 24.0 (0.945)
Torque converter cluich control valve 28.0 (1.102)

e [nstall proper retainer plates.

AT-232
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REPAIR FOR COMPONENT PARTS

SEC. 317

#»

Control Valve Lower Body

Apply ATF to all components before installation.

(1) Lower body
(@ Retainer plate
Return spring
Piston
Parallel pin
Sleeve
Retum spring
Pressure modifier valve
Retainer plate
Plug

Shift valve B

PREENEE®®E

@ Return spring
Plug

Return spring
Manual valve
Pressure regulator valve
Return spring
Spring seat
Plug

Sleeve
Retainer plate
Return spring

BOCEEAP®EE®

AT-233

SAT429!

@) Overrun clutch control vaive
@3 Plug

@5 Retainer plate

Return spring

@) Accumulator control valve
@9 Plug

@9 Retainer plate

Shift valve A

@) Retainer spring

G2 Retainer plate

B

=22}
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REPAIR FOR COMPONENT PARTS
Control Valve Lower Body (Cont’d)

DISASSEMBLY

¢ Remove valves at retainer plate.
For removal procedures, refer to “DISASSEMBLY”, “Con-

trol Valve Upper Body”, AT-230.

Retainer plates in lower body

SAT550G

INSPECTION
Valve springs

‘%r‘ R ¢ Check each valve spring for damage or deformation. Also
=z \\ measure free length and outer diameter.
25 it Inspection standard:
3 pection standard:
a3y : 9 ol - I Refer to SDS, AT-288.
e Replace valve springs if deformed or fatigued.
£ (Length) Control valves
¢ Check sliding surfaces of control valves, sleeves and plugs
SAT138D for damage.
Retainer plates in lower body ASSEMBLY

¢ [nstall control valves.
For installation procedures, refer to “ASSEMBLY”, “Control

Valve Upper Body”, AT-231.

SATS50A
e Retainer plate
- |~ Unit: mm (in)
] Name of control valve and plug Length A Length B Type
19.5
g Plug (0.768)
Pressure regulator valve
L TYPE It Accumulator control valve 6.0 (0.236) 28.0
TYPE I Shift valve A (1.102)
SaTog9F Overrun clutch controf valve
Pressure modifier valve
Shift valve B — — 1l

¢ Install proper retainer plates.

AT-234 856



REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315

Dish plate

Snap ring@

Spring retainer

A

/)

Driven plate

Drive plate

Retaining plate

Retaining plate#

% : Select proper thickness.
(ATE> © Apply ATF.

r Retaining plate v

Driven plate

Retaining plate

Drive plate
Dish plate

SAT431

AT-235

EM]

LG

n
DISASSEMBLY o
1. Check operation of reverse cluich
a. Install seal ring onto drum support of oil pump cover and RA
install reverse clutch assembly. Apply compressed air to oil
hole.
b. Check to see that retaining plate moves to snap ring. BR
c. [ retaining plate does not contact snap ring:
o D-ring might be damaged.
¢ Oil seal might be damaged. ST
¢ Fluid might be leaking past piston check ball.
2. Remove snap ring. s
3. Remove drive plates, driven plates, retaining plate, and dish
plates. Eil
[,
EL
SATDO3F
. . . DX
4. Set Tool on spring retainer and remove snap ring from
KV31102400 reverse clutch drum while compressing return springs.
(J34285 and .J34285-87) e Set Tool directly over springs.
o Do not expand snap ring excessively.
5. Remove spring retainer and return springs.
-Shap ring
SATOD4F
857



REPAIR FOR COMPONENT PARTS

SATOS6F

Thickness

Facing

Core plate

SAT162D

|

\__/

SAT163D

SATO97FA

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)
e |f not within wear limit, replace.

Reverse clutch dish plates

¢ Check for deformation or damage.
e Measure thickness of dish plate.
Thickness of dish plate: 3.08 mm (0.1213 in)

¢ If deformed or fatigued, replace.

Reverse clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side to
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.

¢ Apply ATF to both parts.

AT-236
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REPAIR FOR COMPONENT PARTS

Reverse Cluich (Cont’d)

2. Install piston assembly by turning it siowly.
o Apply ATF to inner surface of drum.

SATO96F]

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 re_turn springs. . 0
Set Tool directly over return springs.

~—8nap ring
SATO94F

Serewdriver /-f"" 5. Install drive plates, driven plates, retaining plate and dish :
- plates.
Snap fing 45 .~ | ® Take care with order of plates. BA
- 6. Install snap ring.
BIF
ST
SATOSS3F ‘

7. Measure clearance between retaining plate and snap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance: BT
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit 1.2 mm (0.047 in)
Retaining plate: iy
Refer to SDS, AT-289.

EL
SAT106F
18X
8. Check operation of reverse clutch.
Refer to “DISASSEMBLY”, “Reverse Cluich”, AT-235.
SATOD92F
859

AT-237



REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315

Retaining ptate %

Driven plate For the number of clutch plates {drive and
(Thin} driven plates), refer to the cross-section.
Driven plate ) s
Snap ring {Thick) Seal ring Q E= ®
~
"

Drive plate

plate %

Retaining

Input shaft assembly
{High clutch drum)

Driven plate d Piston

Relurn spring

D-ring Q

Snap ring @ D-ring Q
N B P : Apply petrolaum jelly.
( E E) . Apply ATF
(Drive plate

* : Select proper ihickness. AATEG0

DISASSEMBLY

1. Check operation of high clutch.

a. Apply compressed air to oil hole of input shaft with nylon
cloth.

¢ Stop up hole on opposite side of input shaft with nylon
cloth.
Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring:
D-ring might be damaged.

SAT176D)

Fluid might be leaking past piston check ball.

Remove seal rings from input shatft.

b

c

|

e Qil seal might be damaged.

[ J

2

e Always replace when removed.

Input shaft

SAT177D

Screwdriver

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining piate.

SATQ95F

AT-238
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REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
VS 102400 clutch drum while compressing return springs.

(434285 and ¢ Set Tool directly over springs. @l
J34285-87) . .

¢ Do not expand snap ring excessively.
6. Remove spring retainer and return springs.

MA
Shap ring
B
SAT108F|
7. Remove piston from high clutch drum by turning it. LC
EC
FE

SATHF

[y
8. Remove D-rings from piston. R
RA&
BR
&r
D-ring SAT371FA
&S
INSPECTION
High clutch snap ring, spring retainer and return &7
springs -
e Check for deformation, fatigue or damage.
If necessary, replace. (<8,
o When replacing spring retainer and return springs,
replace them as a set.
EL
. . (D
High clutch drive plates
Thickness ¢ (Check facing for burns, cracks or damage.
_ e Measure thickness of facing.
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.
Core plate
SAT162D
861
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REPAIR FOR COMPONENT PARTS

Check air dees not Check air flows
flow through thraugh ball
ball hole. hole. SAT186D

SAT187D

Piston

D-ring
SAT37T1FA

SATI11F

Spring retainer

_ Return spring
A

SAT108F

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.

s Apply compressed air to oil hole on return spring side to

make sure that air leaks past balf.

Seal ring clearance

e Install new seal rings onto input shaft.
o 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 If not within allowable limit, replace input shaft assembly.

ASSEMBLY
1. Install D-rings on piston.
® Apply ATF to both parts.

2. Install piston assembly by turning it slowly.
e Apply ATF to inner surface of drum.

3. Install return springs and spring retainer on piston.

AT-240
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REPAIR FOR COMPONENT PARTS

Kv31102400
(J34285 and
J34285-87)

- p/~E‘>nap ring
A i

SAT108F
Snap ring
Stopper
SAT113F]

SATO95F|

Nylan clath

SAT196D

High Clutch (Cont’d)

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

o Set Tool directly over return springs.

e Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plates and retaining plate.
e 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-289.

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-238.

AT-241
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FE
FA
BR

S]]

RS
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

9. Install seal rings to input shaft.

e Apply petroleum jelly to seal rings.
e Always replace when removed.

Apply petroleum jelly

\ it
=1 T 1

SAT197D)

¢ Roll paper around seal rings to prevent seal rings from

e Thick paper 8pread|ng.

Tape

SAT198D

Forward Clutch and Overrun Cluich

SEC. 315

Snap ring

Retaining plate %

Drive plate

Driven plate

Dish plate

Retaining plate Driven plate

OOOOOO

CE@% Bic

\—_—_\/__-__/
Forward Overrun
clutch clutch -
Snap ringg Driven plate
Retaining plate -

-
-

T Drive plate

Forward

— clutch

Forward clutch

drum
QOil seal
\ D-ring ATE 8
Forward cluich
piston
Overrun Qi 593'@-@ (ATE): Apply ATF.
Return spring clutch D-ring 8 * : Select proper thickness.
piston SATSE2I

AT-242
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

DISASSEMBLY
Hole for overrun / Steh naneetan | 1 Check operation of forward clutch and overrun clutch.
clutch Inspection a. Install bearing retainer on forward ciutch drum. @l
=< b. Apply compressed air to oil hole of forward clutch drum.
c. Check to see that retaining plate moves to snap ring.
d. If retaining plate does not contact snap ring: R
¢ D-ring might be damaged.
e Oil seal might be damaged.
¢ Fluid might be leaking past piston check ball. E
SAT123F
—— 2. Remove snap ring for forward clutch. LG
. Remove drive plates, driven plates, retaining plate and dish
Snap ring — plate for forward clutch. B
FE
SAT203D!
, A
4. Remove snap ring for overrun cluich.
5. Remove drive plates, driven plates, retaining plate and dish
Screwdriver plate for overrun clutch. =
BiE
ST
SAT204D
‘\ , 6. Set Tool on spring retainer and remove snap ring from for- ©
“‘\\ KV31102400 ward clutch drum while compressing return springs.
\ / ﬁéi‘;%%saﬁjf;d e Set Tool directly over return springs. 8T
\ ¢ Do not expand snap ring excessively.
7. Remove spring retainer and return springs. MA
Snap ring ¢ Do not remove return springs from spring retainer.
EL
SAT124FB
, , , YD
8. Remove forward clutch piston with overrun clutch piston
from forward clutch drum by turning it.
Overrun clutch
piston
SAT125F
865
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REPAIR FOR COMPONENT PARTS

Forward clutch piston

Overrun clutch
T niston

Forward clutch

Lip seal PiSton

D-ring

Overrun clutch pision SAT127FA

Thickness

Facing

Core plate

SAT162D

|

/_ :

SAT163D

Forward Clutch and Overrun Clutch (Cont'd)

9. Remove overrun clutch piston from forward clutch piston by
turning it.

10. Remove D-rings and lip seals from forward clutch piston
and overrun clutch piston.

INSPECTION

Shap rings, spring retainer and return springs

& Check for deformation, fatigue or damage.

¢ Replace if necessary.

e When replacing spring retainer and return springs,
replace them as a set.

Forward clutch and overrun clutch drive plates

e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Forward clutch
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)
¢ If not within wear fimit, replace.

Forward clutch and overrun clutch dish plates

e Check for deformation or damage.
o Measure thickness of dish plate.
Thickness of dish plate:
Forward clutch 2.7 mm {0.106 in)
Overrun clutch 2.7 mm (0.106 in)
o |f deformed or fatigued, replace.

AT-244
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REPAIR FOR COMPONENT PARTS

~

Check air does not flow
through bali hole.

Check air flows
threugh ball hole.

SAT213D

- Check air flows
Check air does not flow through ball hale,
through ball hole. — SAT212D

Forward clutch
Lip seal piston
D-ring
Qverrun clutch pisten SAT27FA

Forward ciutch piston [~ Overrun clutch
piston

SAT126F

SAT125F

Forward Clutch and Overrun Clutch (Cont'd)

Forward clutch drum

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole from outside of
forward clutch drum. Make sure air leaks past ball.

e Apply compressed air to oil hole from inside of forward
clutch drum. Make sure there is no air leakage.

Overrun clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the
return spring. Make sure there is no air leakage.

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.

e Apply ATF to both parts.

2. Install overrun clutch piston assembly on forward ciutch pis-
ton by turning it slowly.
e Apply ATF to inner surface of forward clutch piston.

3. Install forward clutch piston assembly on forward clutch
drum by turning it slowly.
e Apply ATF to inner surface of drum.

@l
A4
EM
LG
E®
e

FA

SR

ST

RS

)

T

A

EL
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REPAIR FOR COMPONENT PARTS

Spring retainer

SAT131F

Check ball
{Overrun clutch piston)

_k_‘_\‘-‘
L

—
e

Mark an the
spring retainar
SAT133F

KV31102400
// {J34285 and

J34285-87)

Snap ring

SAT124FB

SAT134F

Screwdriver

SAT204D

Forward Clutch and Overrun Clutch (Cont’d)

4. Install return spring on overrun clutch piston.

e Align the mark on spring retainer with check ball in overrun
clutch piston.

5. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

¢ Set Tool directly over return springs.

e Do not align snap ring gap with spring retainer stopper.

6. Install drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

e Take care with order of plates.
7. Install snap ring for overrun clutch.

AT-246
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REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

8. Measure clearance between overrun clutch retaining plate
Fealer gauge ~ and snap ring.

\_ /- Snap ring If not within allowable limit, select proper retaining plate. &l
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)

I = Allowable limit 1.7 mm (0.067 in) A
J—— Overrun clutch retaining plate: o
" | \ Refer to SDS, AT-289.
[l
Retaining pin -
SAT135F,
INE
T —— 9. Install drive plates, driven plates, retaining plate and dish LG
_ plate for forward clutch.
Snap ring T e Take care with order of plates. B
10. Install snap ring for forward clutch.
Screwdriver EE
SAT203D

11. Measure clearance between forward ciutch retaining plate
and snap ring.
If not within aliowable limit, select proper retaining plate. A
Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.85 mm (0.0728 in) ER
Forward ciutch retaining plate:
Refer to SDS, AT-289.

ar
SAT228D
12. Check operation of forward clutch. .
Moo 4 H|°|16 r:‘o_r forw?_rd Refer to “DISASSEMBLY”, “Forward Ciutch and Overrun
Ole Tor averrun cluten inspection L]
clutch inspection\ / P CIUtCh ! AT—243 BET
% 13. Check operation of overrun ciutch.
g : Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-243. HA
EL
SAT123F
D)4
869

AT-247



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

Driven plate

SEC. 315
Dish plate
Snap ringa <
Spring retainer - A
D ringe- . < @
DfringQ /\:§ =
Piston - "

Retainer (ATE Drive plate

F Retaining plate %

Retaining plate
ap * — Driven plate

IRIAR!

nEw

N
)
. Retaining plate
% . Seiect proper thickness. L gp
- Apply ATF. Drive plate
i Dish plate SAT963I
DISASSEMBLY
1. Check operation of low & reverse brake.
a. Apply compressed air to oil hole of transmission case.
b. Check to see that retaining plate moves to snap ring.
c. [f retaining plate does not contact snap ring:
e D-ring might be damaged.
e Fluid might be leaking past piston check ball.

r\g’},

. SAT147F

2. In order to remove piston, apply compressed air to oil hole
Piston Retainer of retainer while holding piston.
e Apply air gradually and allow piston to come out evenly.

SAT149F
3. Remove D-rings from piston.
N
S
N |
= e —
AN
g D-ring
Low and reverse
brake piston SAT150F

AT-248 870



REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)
INSPECTION

lLow & reverse clutch snhap ring, spring retainer and
return springs
e Check for deformation, fatigue or damage.
If necessary, replace. A,
¢ When replacing spring retainer and return springs,
replace them as a set.

EM

Low & reverse brake drive plate e
Thickness e Check facing for burns, cracks or damage.
_ e Measure thickness of facing. EC
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.

Core plate
SAT1E2D
FA
ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both parts. A

BR
]

Low and reverse
brake piston SAT150F!

=g
&

2. Set and align piston with retainer.

e This operation is required in order to engage the pro-
trusions of piston to return springs correctly. BT
Further procedures are given in “ASSEMBLY".

Low and reverse brake

FIA
etainer EL—
SAT323F
DX
Retaining plate 3. install driven plates, drive plates, retaining plate and dish
Dish plate plate on transmission case.
e - - . .
N Driven plate e Take care with order of plates and direction of dish
{ Drive plate pla‘te_
/a/aﬂ =
871

AT-249



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont’'d)

4, |nstall shap ring.

Transmission case
Feeler gauge

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-290.

SAT155F

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub

SEC. 315

Forward clutch hub

Thrust washer ®

Rear internal gear

Forward one—way clutch

Thrust washer B8 (B}

Owerrun clutch hub

\/i Bearing

=0

®: Apply petroleumn jelly.
SATI75H

AT-250
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REPAIR FOR COMPONENT PARTS

Overrun clutch gq 2o
hub A=) b
Thrust washer @
Rear internal
Forward - gear
clutch hub o

SAT157F|

Forward clutch
hub

. Rear internal
gear

SAT251D

gear
SATZ252DA
@,/Thrust washer
_—-Rear
internal
gear
SAT253D

Bearing
\—/ Forward

che-way clutch

- Forward ¢luteh
hub

SAT254DA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

DISASSEMBLY
1. Remove overrun cluich hub and thrust washer from forward Gl
clutch hub.

(e

[ER4

2. Remove forward clutch hub from rear internal gear.

3. Remove bearing from rear internal gear.

4. Remove thrust washer from rear internal gear.

A
EL

)y
5. Remove bearing from forward one-way clutch. ’

AT-251 873



REPAIR FOR COMPONENT PARTS

Forward one-way
clutch

Forward clutch
hub

SAT255D

Overrun
clutch hub

1

Rear internal Forward +
gear clutch hub SAT256D

Forward
one-way
clutch

. Protrusion
Forward ohe-way
clutch SAT976H

_—— Bearing

Forward
one-way clutch

SAT159FA

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

6. Remove forward one-way clutch 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

¢ Check bearings for deformation and damage.
¢ Check forward one-way clutch for wear and damage.

ASSEMBLY
1. Install forward one-way clutch on forward clutch.

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.

AT-252

874



REPAIR FOR COMPONENT PARTS

Thrust washer

Pawl

Rear
internal
gear

SAT160F

Q\ Bearing

Rear internal
gear

SAT161FA

Rear internal
gear

Forward clutch

™ b hub
Unlocked “ cn:rCP Locked
AATA4Z6
Overrun clutch gqpﬂ
hub X i

Forward
ciutch hub

Rear internal
gear

SAT157F

Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

3. Install thrust washer on rear internai gear.

e Apply petroleum jelly to thrust washer.

e Align hooks of thrust washer with holes of rear internal
gear.

4. Install bearing on rear internal gear.
e Apply petroieum jelly to bearing.

5. Instalf forward clutch hub on rear internal gear.
e Check operation of forward one-way clutch.

FA&

Hold rear internal gear and turn forward clutch hub. BA
Check forward clutch hub for correct locking and
unlocking directions.
e If not as shown in illustration, check installation direc- BR
tion of forward one-way clutch.
ST
RS
6. Install thrust washer and overrun clutch hub.
e Apply petroleum jelly to thrust washer.
e Align hooks of thrust washer with holes of overrun BT
clutch hub.
» Align projections of rear internal gear with holes of Ha
overrun clutch hub. o
ElL
IOX
875
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idier Gear, Reduction Pinion
Gear and Bearing Retainer

SEC. 314

Lock nut Q

Idler gear — @294 - 324 (30 - 33, 217 - 239)

\ \
Adjusting shim % Y \
Idier gear bearing @} @

Reduction pinion gear
bearing outer race —

Y .Q
[C] 109 - 123 2 . @
(11.1 - 12,5, 80 - 90) \ F%\jg‘ﬁ’“ r/ @

i ATER T '
E:;::ction pinion gear \ t'\\ @) *:r:‘\ . Q \‘ Output shaft bearing Q
s G P R
pinion gear W i@/ N;J? > ﬁ \\\ LSeaI g Q ®
\ ' %J N Thrust needle bearing
TN [Tl 20 - 24420 - 2.4,14 - 17)

»
Q Bearing retainer
N\ Seal ring §%4 & (F)

\ \— Radial needfe bearing

\

— Snap ring 14 :UJ : N-m (kg-m, ft-Ib}
* : Select proper thickness.

(P) : Apply petroleurn jelly.

{ATED: Apply ATF.

SAT557CGB

Bearing DlSASSEMBLY
retainer 1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.

¢ Do not damage output shaft.

SATI1B5F

AT-254

s Always replace bearing with a new one when removed.
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REPAIR FOR COMPONENT PARTS
Output Shaft, Idler Gear, Reduction Pinion

Gear and Bearing Retainer (Cont’d)
3. Remove snap ring from bearing retainer.

Snap ring

A

Bearing retainer
EM

SAT166F

LG

4. Remove needle bearing from bearing retainer.

Suitable drift

EC

I {%E; FE
=
retainer L'ﬁj’

Bearing
SAT167F
. — . P&
1 5. Remove idler gear bearing inner race from idler gear.
RA
Sl
6. Remove idler gear bearing outer race from transmission
case.
BT
A&
EL
- SAT853DC
7. Press out reduction pinion gear bearing inner race from
reduction pinion gear.
Suitable drift
Puller
SAT189F
877
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REPAIR FOR COMPONENT PARTS

SAT170F

SPD715

Clearance

7 Seal ring
e

=

Qutput shaft

Bearing
retainer

SAT171F

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

8. Remove reduction pinion gear bearing outer race from
transmission case.

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

¢ 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.

Seal ring clearance

e Install new seal rings to output shaft.
» Measure ciearance between seal ring and ring groove of
output shaft.
Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Aliowable limit:
0.25 mm (0.0098 in)
e [f not within allowable limit, replace output shaft.
e |nstall new seal rings to bearing retainer.
e Measure clearance between seal ring and ring groove of
bearing retainer.
Standard clearance:
0.10 - 0.30 mm (0.0039 -~ 0.0118 in)
Allowable limit:
0.30 mm (0.0118 in)
e |f not within allowable iimit, replace bearing retainer.

AT-256
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REPAIR FOR COMPONENT PARTS

KvV40100630
{J26092}

SATI70F

Drift

KV40100630
(J26092)

ST30720000
(425405 and J34331)

(- )

SAT862D

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)

ASSEMBLY

1. Press reduction pinion gear bearing inner race on reduction Gl

pinion gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.
(3] : 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 shatft.

AT-257

A

Bl
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REPAIR FOR COMPONENT PARTS

Suitable
drift

SAT176F

Bearing retainer

Snap ring

SAT16BF

Bearing
retainer

SAT164F

Qutput shaft

Paper
Tape

retainer

Bearing
=

SAT179F)

Output Shaft, Idler Gear, Reduction Pinion
Gear and Bearing Retainer (Cont’d)
6. Press needle bearing on bearing retainer.

7. Install snap ring to bearing retainer.

8. After packing ring grooves with petroleum jelly, carefully
install new seal rings on output shaft and bearing retainer.

¢ Roll paper around seal rings to prevent seal rings from

spreading.

AT-258
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315
Lock nut
[C]31 -36 (3.2 - 3.7, 23 - 27)

Second servo return spring

Band servo piston stem
/\\ < Band servo thrust washer
Band servo piston

Anchor end pin Qﬁ

O/D servo return spring

Spring retainer

S _' 20 S i
\ \ o

Serve piston T »
retainer Gasket Q
D-ring @ S
0/D servo piston 0/D servo piston retainer
Brake band O-ring €4 (ATE) Ve P
¥ Adjustment is required. %

CATED : Apply ATE.
[Q): N-m {kg-m, ft-Ib) 902024 2-24,14-17) AATS78
DISASSEMBLY
1. Remove band servo piston fixing bolts.
R&
ST
. . . . BS
2. Apply compressed air to oil hole in fransmission case to
remove O/D servo piston retainer and band servo piston
assembly. BT
e Hold band servo piston assembly with a rag or nylon
waste.
Hi&
EL
L . . : ITEX
3. Apply compressed air to oil hole in O/D servo piston retainer
to remove O/D servo piston from retainer.
¢ Hold O/D band servo piston while applying compressed
0/D servo H
piston a.
Nylon waste
AATSBO|
881

AT-259
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REPAIR FOR COMPONENT PARTS

O/D servo piston

AATES1

O-ring (Small diameter)

/D servo
piston retainer

Servo piston
retainer

Band servo
pistoen assembly
SAT293D

Spring
retainer

SAT294D

Band servo
stemn
Spring
retainer Band servo
thrust washer

Band servo piston
% /D servo

return spring AATE83

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 block. 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.

AT-260
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REPAIR FOR COMPONENT PARTS

Q-ring

{Small diameter) 679

Servo piston
retainer

0-ring

(Large diameter} @

: Apply ATF.

SATZ296DA

Band servo piston

SAT297D)

0O/D servo return spring

2nd servo

AATSB84

Band servo piston

D-ring

SAT297D

Band Servo Piston Assembly (Cont’d)

9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION
Pistons, retainers and piston stem

e Check frictional surfaces for abnormal wear or damage.

Return springs

e Check for deformation or damage.
e Measure free length and outer diameter.

Inspection standard:
Refer to SDS, AT-292,

ASSEMBLY
1. Install D-rings to servo piston retainer.

o Apply ATF to D-rings.
e Pay attention to position of each O-ring.

AT-261

EbY

LG

EC

FE

P4
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REPAIR FOR COMPONENT PARTS

Band servo
stem

Spring
retainer Band serva

thrust washer

Band servo piston

0/D servo
return spring AAT8R3

Spring
retainer

SAT301D

Servo piston 0-ring
. (Small diameter) $34 CATED

retainer

O-ring

(Large giameter) Q -

©

SAT296DA

SAT303D

D-ring
Q/D servo piston

AATESB1

Band Servo Piston Assembly (Cont’d)

2.

3.

6.

Instail band servo piston stem, band servo thrust washer,
Q/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.

Instali O-rings to servo piston retainer.

Apply ATF to O-rings.
Pay attention to position of each O-ring.

Install band servo piston assembiy to servo piston retainer
by pushing it inward.

Install D-ring to O/D servo piston.
Apply ATF to D-ring.

AT-262
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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.
e Pay attention to position of each O-ring. @[

O-ring (Small diameter)

O/D servo
piston retainer

A
B
Q-ring {Large diameter) AATSE2

. . . LG
0/D s6Tvo 8. Install O/D servo piston to O/D servo piston retainer. Lo

piston retainer
o/D servo EC

piston

FE

AATE86

M ~Second serve
. \« return spring

9. Install band servo piston assembly and 2nd servo return
spring to transmission case.
e Apply ATF to O-ring of band servo piston and transmis- 33

sion case.
BIR
Apply ATF. Band servo gT
LA~ pistan assembly
BATE65H
Apply ATF 10. install O/D servo piston assembly to transmission case. :
» Apply ATF to O-ring of band servo piston and transmis-
sion case. BT
4
EL
. , . DX
11. Instalt O/D servo piston retainer to transmission case.
[0]: 20 - 24 N'm (2 - 2.4 kg-m, 14 - 17 ft-lb)
AATB7Y
885
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381 .
Pinion mate gear

Pinion mate thrust washer
Pinion mate shaft /
Differential side

O &
bearing )
/

7
Differential side bearing CATF>

113 - 127 Nem -
[ {11.5 - 13.0 kg-m, 83 - 94 ft-Ib}

Lock pin Q:,

Side gear

Side gear thrust washer &

/L Differential side bearing adjusting shim

B

Speedometer drive gear /
i i i * : Select proper thickness,
Differential case Final gear x
CATE>: Apply ATF. SAT452HE

DISASSEMBLY
1. Remove final gear.

SMT5058

2. Press out differential side bearings.
Be careful not to mix up the right and left bearings.

8733061000

5733051001 (8167-2)

(J22888-D)

AT-264

AATGEB2
3. Remove differential side bearing outer race, and side bear-
- ing adjusting shim from transmission case.
= — Ky38105450
\ (J34286)
’d?‘n’;\\j =
v SATO10FB

886



REPAIR FOR COMPONENT PARTS
Final Drive (Cont’d)

4. Remove speedometer drive gear.
Speedomeater driveféa:rd_CT
&l
[
El
SAT313D
Dri - . LG
- 5. rive out pinion mate shaft lock pin.
Kv32101000 E©
{J25689-A)
FiE
SATI04D)
- . FA
6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.
R
BIR
8T
RS
INSPECTION
* A Gear, washer, shaft and case a7
: // e Check mating surfaces of differential case, side gears and
v/ pinion mate gears.
e Check washers for wear. A
[ElL
g SATG44F
. Y
Bearings
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.
SPD715
887
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REPAIR FOR COMPONENT PARTS

Final Drive (Cont’d)

ASSEMBLY

1. Attach side gear thrust washers to side gears, then install
pinion mate thrust washers and pinion mate gears in place.

SMT839

2. lInsert pinion mate shaft.
e When inserting, be careful not to damage pinion mate
thrust washers.

SMTO87A

3. Measure clearance between side gear and differential case
with washers following the procedure below:
a. Set Tool and dial indicator on side gear.

Dial gauge

AAT782

b. 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)

SMTE11A

c. If not within specification, adjust clearance by changing
thickness of differential side gear thrust washers.
Differential side gear thrust washers:
Refer to SDS, AT-290.

AT-266 888



REPAIR FOR COMPONENT PARTS

KVv32101000
(J25689-A)

SMT699B

SAT313D

STA3230000
1 256805-01)

AATEE3

SATE46F

Final Drive (Cont’d)

4,

7.

Install lock pin.
Make sure that lock pin is flush with case.

Install speedometer drive gear on differential case.
Align the projection of speedometer drive gear with the
groove of differential case.

Press on differential side bearings.

YA,
EM
LG
EC
FE

4

RA

Install final gear and tighten fixing bolts in a crisscross pat-

tern.
[0): 113 - 127 N-m (11.5 - 13.0 kg-m, 83 - 94 ft-b)

AT-267
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ASSEMBLY

Converter housing side

S$T33400001
(.126082)

SAT181FB

SAT182F

- (g Inside
7 R ] I
o ’/ \
Parking actuator ' [
support e e
% % Quiside
SAT183F

/r_lf’;{rking pawl
Hoo

',—Hetum spring —
S e

Parking shaft
Screwdriver

[ER——

=

SATO39F

SAT870D

Assembly 1

1. Install differential side oil seals on transmission case and
converter housing.

2. Install parking actuator support to transmission case.
e Pay attention to direction of parking actuator support.

3. Install parking pawl 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.

AT-268
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ASSEMBLY

SATOOBF

Dial indicator

Final drive—.
assembly

~ Wooden block

AATEE5

SATO10FB

,\— Preload adapter

Slogis /
Preload gauge -

SAT188FD

Adjustment 1 (Cont’d)

3.
4.

5
6
7.
8

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-196.

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 indicator deflection

10.
1.

12.

13.

14.

+ Specified bearing preload
Differential side bearing preload adjusting shim:
Refer to SDS, AT-290.
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)

Remove converter housing from transmission case.
Remove final drive assembly from transmission case.
Remove differential side bearing outer race from transmis-
sion case.

Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.

Reinstall converter housing on transmission case and
tighten transmission case fixing bolts to the specified
torque. Refer to AT-196.

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-Ib)

When old bearing is used again, turning torque will be
slightly less than the above.
Make sure torque is close to the specified range.

[FA

)]
=

@

891
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ASSEMBLY

Transmission -

C. R
ase Reduction

pinion
gear

SAT332DA

Reduction
pinion
gear

SAT333DA

Reduction pinion gear;\
{_u

SAT334DA,

Straightedge”

% \C MmN =

. : \
Transmission case.] 'E ‘ < T
1

SAT335D

Depth gauge \

Straightedge

Reduction pinion gear

SAT336DA)

Adjustment 1 (Cont’d)
REDUCTION PINION GEAR BEARING PRELOAD

1. Remove transmission 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 idier 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 idler gear
bearing inner race and the adjusting shim
mating surface of reduction pinion gear.

e 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.

¢ Measure dimension “D” between the end of reduction pin-
ion gear and the adjusting shim mating surface of reduction
pinion gear.
e Measure dimension “D” in at least two places.
e Calculate dimension “A”.
A=D- (B + C)

AT-270
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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
gear. 3

¢ Measure dimension “E” in at least two places.

Idler gear

A

SAT337D

e. Select proper thickness of reduction pinion gear hearing
adjusting shim.
Proper shim thickness = A — E - 0.5 mm (0.020 in}* EC
(* ... Bearing preioad)
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-292. EE

o 3. Install reduction gear and reduction gear bearing adjusting
'. -Raduction pinion gear > ! HE:
~Idler_gear shim selected in step 2-e on transmission case.
4. Press idler gear bearing inner race on idier gear. B
- ! 5. Press idler gear on reduction gear.
0.4 . o s -

=3 5735271000 e Press idler gear until idler gear fully contacts adjusting
N shim. BR
ST

6. Tighten idler gear lock nut to the specified torque. Refer to

AT-254.
o |lock idler gear with parking pawl when tightening lock [T
nut.
b
7 A
A
— EL
SAT1BAF
, . . )4
 dtor goar - ST31275000 7. Measure turmn.g torque.of reduction pinion gear. N
\\ j 25785-A) & When measuring turning torque, turn reduction pinion
SE T gear in both directions several times to seat bearing
/7/7%\ rollers correctly.
& ( ‘ ; Turning torque of reduction pinion gear:
5‘\’\*‘5“ A\ - 0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-Ib)
ik ¢ [f turning torque is out of specification, decrease or
- :& 2 T = increase thickness of reduction pinion gear bearing
___\__\gajg/,f_:b——; ——\_. adjusting shim.
2 — - )
SAT190FA
893
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ASSEMBLY

Unit ; mm {in)
SATGS9D

Transmission
case

SAT341D

SAT191F]

D, f e
- (‘) )
) f @\ () / B {
2 ke ] 5

25

2y
r

SAT438D

—

T SATO3SF

Adjustment 1 (Cont’d)

8. After properly adjusting turning torque, clinch idler gear lock

nut as shown.

OUTPUT SHAFT END PLAY

e Measure clearance between side cover and the end of the

output shaft bearing.

e Select proper thickness of adjusting shim so that clearance

is within specifications.

1. Install bearing retainer for output shaft.

2. Install output shaft thrust needle bearing on bearing

retainer.

3. Install output shaft on transmission case.

AT-272
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Gauge

SAT374F

o

SAT375F

SAT440D)

Locking
sealant

Adjustment 1 (Cont’d)

4,

Measure dimensions “t,” and “i,"” at side cover and then
calculate dimension “A”.
Measure dimension “¢,” and “¢,” in at least two places.

“A”: Distance between transmission case fitting sur-
face and adjusting shim mating surface.
A=ty -1, t,: Height of gauge

Measure dimensions “f,” and “f;” and then calculate

dimension “B”.

Measure “(,” and “i;” in at least two places.

“B”: Distance between the end of output shaft bearing
outer race and the side cover fitting surface of
transmission case.

B=1(,-10,4 t,: Height of gauge

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:
Refer to SDS, AT-293.
Install adjusting shim on output shaft bearing.

Assembly 2

1.

Apply locking sealant (Loctite #518) to transmission case as
shown in illustration.

2. Set side cover on transmission case.

Apply locking sealant to the mating surface of trans-

mission case.

AT-273
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Black side
Needle bearing 1
—p éi- ==

SATO33F]

Forward clutch

K@ Bearing retainer
2} Edge of forward clutch drum

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-Ib)
Do not mix bolts & and ®).
Always replace bolts (&) as they are self-sealing boits.

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 iow & 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 (2 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.

AT-274
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Assembly 2 (Cont’d)

8. Install overrun clutch hub.
Qverrun clutch hub .
s  Apply petroleum jelly to thrust washers.
¢ Align teeth of overrun clutch drive plates before install- ¢
ing.
A
E
SATO30F
Rear internal gear 9. Hold forward clutch hub and turn rear internal gear. e
Check overrun clutch hub for correct directions of lock and
unlock. EC
¢ |If not shown as illustrated, check installed direction of
forward one-way clutch.
FE
Forward clutch
hub SAT198F
, A
10. Install forward clutch hub and rear internal gear assembly.
¢ Align teeth of forward clutch drive plates before install-
ing. 2
e Check that three hooks of thrust washer are correctly
aligned after installing.
8T
RS
AT
H&
EL
SAT199F
, (o
11. Install rear planetary carrier assembly and rear sun gear
Needle bearing 4 o= according to the following procedures.
1 a. Install needle bearings on rear planetary carrier.
Rear planetary Ciack side ¢ Apply petroleum jelly to needle bearings.
carrer e Pay attention to direction of needle bearings.
Needle bearing 1
D g
SATO28F
897
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Assembly 2 (Cont’d)

Rear sun gear b. Install rear sun gear on rear planetary carrier.
Take care of its direction. e Pay attention to direction of rear sun gear.

Rear planetary carrier

SATO27F

c. Install rear planetary carrier on transmission case.

SATO26F]

Front planetary 12. Install thrust needle bearing on front planetary carrier, then
carrier install them together on transmission case.

o Apply petroleum jelly to thrust needle bearing.

Black side e Pay attention to direction of thrust needle bearing.

13. Install low and reverse brake piston according to the follow-

ing procedures.
a. Set and align return springs to transmission case gutters as
shown in fllustration.

b. Set and align piston with retainer.

Retainer

SAT323F)
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. = — T e
-=-% Piston and retainer

T3/ assembl [ -
== e 3 A AN
e T

Band servo
— piston stem

SAT324F

Piston and retainer (;‘u WS

assembly SAT325F

RNo=f J KV31102400
" (34285 and

A

iz

ST A -
- L - =N i
At w S‘E\D\ r_lr‘lg [
Piston and retainer —«\Fj‘\}\\ﬁ; TR
assembly 25NN R SAT326FB
Front Low one-way clutch

planetary

SAT206F

Assembly 2 (Cont’d)

c. Install piston and retainer assembly on the transmission
case.

e Align bracket to specified gutter as indicated in illustra-
tion.

FE

B

d. Check that each protrusion of piston is correctly set to cor- E”“
responding return spring as follows.

e Push piston and retainer assembly evenly and confirm r
they move smoothly.

o |f they can not move smoothly, remove piston and
retainer assembly and align return spring correctly as B3
instructed in step “a”.

gr

e. Push down piston and retainer assembly and install shap

ring.
BT
Fl&
EL
, )

14. Instalf low one-way clutch to front planetary carrier by turn-
ing carrier in the direction of the arrow shown.

899
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Assembly 2 (Cont’d)

15. Install snap ring with screwdriver.

¢ Forward clutch and bearing must be correctly installed
for snap ring to fit into groove of transmission case.

16. Install needle bearing on transmission case.

SATO20F

High clutch hub\@
Needle bearing

e Apply petroleum jelly to needle bearing.
¢ Pay attention to direction of needle bearing.
17

. Install bearing race, needie bearing and high clutch hub on
front sun gear.

s e Apply petroleum jelly to needle bearing.
\@*ETE e Pay attention to direction of needle bearing.
Front sun gear
Bearing race
SATO19F|
18. Install needle bearing and high clutch drum on high clutch
hub.
High ciutch drum -
Needle bearing 1 o !
High clutch hub )
SATO18F,

SATO17F

19. Install needle bearing on high clutch drum.

e Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.

AT-278
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‘i Reverse clutch

SATO16F

Input shaft assembiy

SATO15F)

QOii pump

n
l g lr/_—Bearing race
Needle

bearing

Ty
i

High clutch drum
Reverse clutch drum

SAT213F

Assembly 2 (Cont’d)

20. Remove paper rolled around input shaft.
21. Install input shaft assembly in reverse clutch.

e Align teeth of reverse clutch drive plates before install-

ing.

M
Bl
i L&
22. Install reverse clutch assembly on transmission case.
e Align teeth of high clutch drive plates before installing.
(=
. i
Adjustment 2
When any parts listed below are replaced, adjust total end play
and reverse clutch end piay. Fi
Part name Total end play Reverse clutch _
end piay B
Transmission case L .
Overrun clutch hub ® . SF
Rear internal gear . .
Rear planetary carrier L e as
Fie
Rear sun gear ® ® "
Front planetary carrier ) .
Front sun gear L L] By
High clutch hub L L]
High clutch drum ] ) H&
Qil pump cover ) [
Reverse clutch drum —_ L] EL
5%
TOTAL END PLAY
1. Adjust total end piay “T,”.
901
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Gauging

inder

Qil pump

SAT214FB

Gauging plunger
(J34291-25)

SAT215FA|

- \ ‘l = (_;5-
. ].Y \\ I. £ A
Gasket : II Needle bearing
I

SAT216F]

Qil pump

Gasket

Reverse clutch drum

SAT218F

1J34281)

e a

Reverse clutch drum’

T NCD

Gauging cylinder

SAT219FA

Adjustment 2 (Cont’d)

a.

a.

With original bearing race installed, place Tool onto oil
pump. The long 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.

Install gauging plunger into cylinder.

With needle bearing installed on high clutch drum, place
Tool legs on machined surface of transmission case (with
gasket). Then allow plunger to rest on needle bearing.
Measure gap between cylinder and plunger. This measure-
ment should give exact total end play.
Total end play “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)
If end play is out of specification, decrease or increase
thickness of bearing race as necessary.
Available bearing race:
Refer to SDS, AT-293.

Adjust reverse clutch drum end play “T,".

Place Tool on machined surface of transmission case (with
gasket). Then allow gauging cylinder to rest on reverse
clutch drum. Lock cylinder in place with set screw.

AT-280
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Adjustment 2 (Cont’d)

b. Install gauging plunger into cylinder.
c. With original thrust washer installed on oil pump, place Tool
legs onto machined surface of oil pump assembly. Then
allow plunger to rest on thrust washer.
d. Measure gap between cylinder and plunger with feeler
gauge. This measurement should give exact reverse clutch LA
Gauging plunger drum end plaY- )
(J34290-6) Reverse clutch drum end play “T,”:
0.55 - 0.90 mm (0.0217 - 0.0354 in) EN
e |If end play is out of specification, decrease or increase
SAT314F thickness of thrust washer as necessary.
Available thrust washer: LE
Refer to SDS, AT-292.
EG
FE
f S FA&
qﬁl \ g,/ Brike band Assembly 3
VT P Al 1 —
& —’Mq_i 7 I59=| 1. Install anchor end pin and lock nut on transmission case. )
St é\D Y n_ 1| 2 Place brake band on outside of reverse clutch drum. BA
o ‘ \ mgi Tighten anchor end pin just enough so that brake band is
N & evenly fitted on reverse clutch drum.
n = (=) | I
st e
[ .
‘ “ﬂ Strut <A & — ST
\L._ Jf&\
SAT196F
3. Place bearing race selected in total end piay adjustment
£~ Bearing race step on oil pump cover.
Thrust washer e Apply petroleum jelly to bearing race. =)
@ 4. Place thrust washer selected in reverse cluich end play step
on reverse clutch drum.
e Apply petroleum jelly to thrust washer. HA
EL
SATO13F]
_ |[B)S
Ol pume 5. Install oil pump assembly, baffle plate and gasket on trans-
wssombly mission case.
6. Tighten oil pump fixing bolts to the specified torque.
“saTo12F
903
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Assembly 3 (Cont’d)
7. Install O-ring to input shaft.
e Apply ATF to O-ring.
2N e 8. Adjust brake band.
N q_ﬁ@"ﬂ”l‘r Efﬁl_\ﬁﬁﬁo_fend .n= | @ Tighten anchor end pin to the specified torque.
= i Anchor end pin:
N ik — nut SE=— e
Lo ~0 k'}\ ey v e : 3.9-59 Nm (0.4 - 0.6 kg-m, 35 - 52 in-Ib)
E—— : ;‘;;‘_;;\—‘@/ b. Back off anchor end pin two and a half turns.
. i AT ¢. While holding anchor end pin, tighten lock nut.
>~ ﬂj\\? | f ?/ Lock nut:
~E0e \ i J{?_\%i{ (3] : 31 -36 N'm (3.2 - 3.7 kg-m, 23 - 27 ft-Ib)
i Tl \\; r/
/ e
SATO14FA,
8. Apply compressed air to oil holes of transmission case and
check operation of brake band.

10. Install final drive assembly on transmission case.

Final drive
assembly

S
RRiES

&FM[’/ SAT22BF
—

11. Install oil tube on converter housing.

904

- Oil tube
SAT230FA

AT-282
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Locking
sealant

Unit: mm (in}

SAT371H

Serva release N-D accumulator
accumulator piston piston

Contact
surface SAT406DA

N-D accumulator

piston
Servo release
accumulator %——/
ston
" \\\-.-..—IJ

-

SAT236FA

09

(

Assembly 3 (Cont’d)

12. Install O-ring on differential oil port of transmission case.

13. Install converter housing on transmission case.
e Apply locking sealant (Loctite #518) to mating surface
of converter housing.

14. Install accumulator piston.
a. Check contact surface of accumulator piston for damage.

b. Install O-rings on accumulator piston.
e Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-292.

AT-283
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N-D

Return accumutator @
spring  piston e
-_’.- Servo release %

f accumulator Return
spring

VoW )
Vo A

IR L Rt e
Vo eATearea

Lip seals
(4 pieces)

L & R cil tube
SATBE2HA

Manual valve

SATOO0SF

LT
l(%\ ‘{b}\‘h{ [’
j‘l NN h?ffaTUE}J J\a{ralve
ﬂ‘ | i \';\H f‘_

:‘_’5)’\\ i [ 1
}: Manual plate

SAT0944

Assembly 3 (Cont’d)

c. Install accumulator pistons and return springs on transmis-
sion case.

e Apply ATF to inner surface of transmission case.

Return springs:
Refer to SDS, AT-293.

15. Install lip seals for band servo oil holes on transmission
case.

¢ Apply petroleum jelly to lip seals.

16. Install L & B oil tube and oil sleeve.
(& : 5-7 Nm{0.5 - 0.7 kg-m, 43 - 61 in-Ib)

17. Install control valve assembily.
Insert manual valve into control valve assembly.

e Apply ATF to manual valve.

b. Set manual shaft in Neutral position.
c. Install control valve assembly ¢on transmission case while

aligning manual valve with manual plate.

AT-284 906
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Assembly 3 (Cont’d)

d. Pass solenoid harness through transmission case and
install terminal body on transmission case by pushing it.

T Stopper ring e. Install stopper ring to terminal body. &l
,—//T' 7
s | Ex
@ /I Terminlal>\ ‘3‘ J
F0 body & garaten
f. Tighten bolts (D, ® and @ . LG
Unit: mm (in) Bolt length, number and location:
@ 5bolts § = 40 (1.57)
@ 6bolts ¢ = 33 (1.30) Bolt ® ® @ EC
® 2bolts ¢ = 43.5(1.713)
. ) 40.0 33.0 43.5 EE
Bolt length *¢” B o mm ) 575y | (1.209) | (1.713)
Number of bolts 5 8 2
FA,
RA
8T
SATO04F;
18. Install oil pan.
a. Aftach a magnet to oil pan.
b. Instali new oil pan gasket on transmission case. By
c. Install oil pan on transmission case.
e Always replace oil pan bolts as they are self-sealing
boits. HA
e Tighten four bolts in a criss-cross pattern to prevent
dislocation of gasket. 3

d. Tighten oil pan bolts and drain plug to the specified torque.
Refer to AT-198.

SATO03F|

122

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.

M NV

Control cabJer__ﬂ‘
e —

g

Manual shaft \ e
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Inhibitor switch
SAT(O92J

foT

[ e ot
i Qil charging pipe;

s " " )= \,,A-
i aal e

b
| - 0it cooler
tube

SAT411HA

SAT428DA

SAT430D

Assembly 3 (Cont’d)

d. Use a 4 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-198.
f.  Remove pin from adjustment hole after adjusting inhibitor

switch.

20. Install oil charging pipe and oil cooler tube to transmission

case.

21. Instail torgue converter.
a. Pour ATF into torgue converter.

e Approximately 1 liter (1-1/8 US qt, 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.

b. Instail torque converter while aligning notches of torque

convertar with notches of oil pump.

¢. Measure distance “A” to check that torque converter is in

proper position.

Distance A: 14 mm (0.55 in) or more

AT-286
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VG30E
G
Automatic transaxle model RE4F04A
Automatic transaxle assembly
Model code number BOX62 LA
Transaxle gear ratio
1st 2.785 Bk
2nd 1.545
3rd 1.000 ‘o
L
4th 0.694
Reverse 2.272
=i
Final drive 3.861 5G
Recommended oil Nissan Matic “D” (Continental U.S. and Alaska) or Genuine
Nissan Automatic Transmission Fluid (Canada)“1 EE
Oil capacity £{US gt, imp qt) 8.4 (10, 8-1/4)

*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS™).

Specifications and Adjustments

SHIFT SCHEDULE 5
i Vehicle speed km/h (MPH)
Throtlle posi- | opist attern
tion D, »D, D, — D, D, — D, D, - Dy D: =D, D, —» D, 1, — 1, B
Full throttle Comiort 56 - 64 100 - 108 166 - 174 158 - 166 90 - 98 42 - 50 42 - 50
(35 - 40) (62 - 67) (103-108) | (98- 103) (56 - 61) (26 - 31) (26 - 31)
==
36 - 44 63 - 71 101 - 109 65-73 36 - 44 8-186 42 - 50 o
Half throttie | Comfart (22 - 27 (39 - 44) (63 - 69) {40 - 45) 22 - 27) - 10) (26 - 31)
510
VEHICLE SPEED WHEN PERFORMING ST
LOCK-UP
Vehicle speed km/h (MPH) 3]
Throtte position Shift pattern 0D switch Gear position
l.ock-up ON Lock-up OFF
ON D. 66 - 74 (41 - 46) 63 - 71 (39 - 44) 5T
2/8 Comfort
OFF D, 86 - 94 (53 - 58) 83 - 91 (52 - 57)
c1]
STALL REVOLUTION LINE PRESSURE HIA
Engine Stall revolution Engine speed Line pressure kPa (kg/om”, psi} )
Liskd rPm D, 2 and 1 positions R position EL
VG3oE 1,800 - 2,100 Idle 500 (5.1, 73) 775 (7.9, 112)
Stall 1,236 (12.6,179) | 1,922(196,279)  [BY
909
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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)
ftem
Paris
Part No. Free length Outer 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 31742-80X20 49.3 {(1.841) 19.6 {0.772)
@ 1st reducing valve spring 31742-80X05 27.0(1.083) 7.0 (0.276)
Upper body
@ 2-3 timing vailve spring 31742-80X18 30.5 (1.201) 6.6 (0.260)
@ Overrun clutch reducing valve spring 31742-80X15 37.5(1.478) 6.9 (0.272)
@ Torque converler relief valve spring 31742-80X07 31.0 (1.220) 9.0 (0.354)
Torque converter clutch control valve 31742-B0X17 39.5 (1.555) 11.0 {0.433)
@ Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 {0.591)
@ Overrun clutch 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 {0.258)
@ Shift valve A spring 31762-80X00 21.7 (0.854) 7.0 (0.278)
Lower body @ Shift valve B spring 31762-80X00 21.7 (0.854) 7.0 (0.276)
@ 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)
— | Oil cooler relief valve spring 31872-31X00 17.02 (0.6701) 8.0 (0.315)

AT-288
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)

Reverse clutch

Forward clutch

Number of drive plates

‘ @l
Number of drive plates Number of driven plates 5 4|
Number of driven plates Drive plate thickness
Drive plate thickness mm {in) A,
mm (in) Standard 1.6 (0.063)
Standard 1.6 (0.063) Allowable fimit 1.4 (0.055) -
Allowabie limit 1.4 (0.055) Clearance nm (in) S
Clearance mm (in) 0.45 - 0.85 (0.0177 -
Standard 0.0335 .
Standard 0.5 - 0.8 (0.020 - 0.031) 0335) LG
Allowable limit 1.2 (0.047) Allowable iimit 1.85 (0.0728)
Thickness Thickness s
mm (in) Part number mm (in) Part number [
6.6 (0.260) |31537-80X05 3.2 (0.126) |31537-80X76
i ini i ini 3.4 (0.134) |[31537-80X75 y
Thickness of retainin 6.8 (0.268) |31537-80X06 Thickness of retaining ‘
plates ¢ 7.0 (0.276) | 31537-80X07 plates 3.6 (0.142) | 31537-80X70 IFE
7.2 (0.283) | 31537-80X08 3.8 (0.150) | 31637-80X71
7.4 (0.201) | 31537-80X09 4.0 {0.157) | 31537-80X72
7.6 (0.209) | 31537-80X20 4.2 (0.185) | 31537-BOX73
7.8 (0.307) | 31537-80X21 4.4 (0.173) | 31537-80X74
High clutch Overrun clutch o
i o)
Number of drive plates Number of drive plates !
Number of driven plates 6+ 1 Number of driven plates
Drive plate thickness Drive plate thickness [2F4)
mm {in}) mm {in)
Standard 1.6 (0.063) Standard 1.6 (0.063) -
. o
Allowable limit 1.4 (0.055) Allowable limit 1.4 (0.055)
Clearance mm {in} Clearance mm (in}
Standard 1.8 - 2.2 (0.071 - 0.087) Standard 07-1.1(0.028-0043) S
Allowable limit 3.0 (0.118) Aliowable limit 1.7 (0.067)
i Thickness e
Thickness RS
mm (in) Part number mm {in) Part number
. . i ini 3.0 (0.118) |31537-80X85
‘Thickness of retainin 3.0 {0.118) |[31537-81X10 Thickness of retaining
plates o 3.2 (0.126) | 31537-81X11 plates 3.2 {0.128) |31537-80X66 [T
3.4 (0.134) |31537-81X12 3.4 (0.134) | 31637-80X67
3.6 (0.142) | 31537-81X13 3.6 (0.142) | 31537-80X68
3.8 (0.150) |31537-81X14 3.8 (0.150) [31537-80X69 g
[ELL
DX
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

Low & reverse brake

Number of drive plates 6
Number of driven plates &
Drive plate thickness
mm {in)
Standard 1.8 {0.071)
Allowable limit 1.6 (0.063)
Clearance mm {in)
Standard 1.7 - 2.1 (0.067 - 0.083)
Adlowable limit 3.3 (0.130)
Th'Ckn.ESS Fart number
mm {in)
2.0 (0.079) | 31667-80X00
2.2 (0.087) | 31667-80X01
Thickness of retaining 2.4 (0.094) | 31667-80X02
plates 2.6 (0.102) | 31667-80X03
2.8 (0.110) | 31667-80X04
3.0 (0.118) | 31667-80X05
3.2 (0.126) | 31667-80X06
3.4 (0.134) | 31667-80X07
5.4 {0.213) | 31677-80X08

Differential side bearing preload

adjusting shims

Thickness mm (in)

Part number

0.48 (0.0189)
0.52 (0.0205)
0.56 (0.0220)
0.60 (0.0236)
0.64 (0.0252)
0.68 (0.0268)
0.72 (0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0346)
0.92 (0.0362)

31438-80X00
31438-80X01
31438-80X02
31438-80X03
31438-80X04
31438-80X05
31438-80X06
31438-80X07
31438-80X08
31438-80X09
31438-80X10
31438-80X11

Bearing preload

Anchor end pin tighten-
ing torque
N-m (kg-m, in-lb)

3.9-5.9(04- 0.6, 35 - 52)

Number of returning
revolutions for anchaer
end pin

25

Lock nut tightening
torqgue N-m (kg-m, fi-lb)

3136 (32-3.7,23-27)

FINAL DRIVE

Differential side gear clearance

Differential side bearing
preload

mm {in}

0.05 - 0.09 (0.0020 - 0.0035)

Turning torque

Turning torque of final drive
N-m (kg-cm,

assembly

in-lb)

0.78-137 (8.0-14.0,69 -

12.2)

Clutch and brake return springs

Clearance bstween side gear
and differential case with
washer

mm (in)

0.1 - 0.2 (0.004 - 0.008)

Unit: mm {in)
Parts Free length Quter diameter
Forward clutch
(Overrun clutch) 21.4 (0.843) 10.3 (0.408)
{22 pcs)
High clutch
(12 pos) 22.5 {0.886) 10.8 {0.425)
Low & reverse
brake 24.1 (0.949) 6.6 (0.260)
{24 pcs)

Differential side gear thrust washers

Thickness mm (in}

Part number

0.75 (0.0295)
0.80 (0.0315)
0.85 (0.0335)
0.90 {0.0354)
0.95 (0.0374)

38424-81X00
38424-81X01
38424-81X02
38424-81X03
38424-81X04

AT-290
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
REDUCTION PINION GEAR

PLANETARY CARRIER AND OIL PUMP

| Planetary carrier |

Clearance betwseen
planetary carrier and
pinion washer

mm {in)

Standard

Allowable limit

0.20 - 0.70 (0.0079 - 0.0276)
0.80 (0.0315)

Turning torque

Turning torgue of reduction pinion gear
N-m {kg-cm, in-Ib)

0.05 - 0.39
(0.5 - 4.0, 0.43 - 3.47)

Qil pump side clear-
ance ‘
mm {in)

0.030 - 0.050 (0.0012 - 0.0020)

Thickness of inner
gears and outer
g=ars

Inner gear
Thickness
mm (in) Part number
11.89 - 12.0
{0.4720 - :
0.4724) 31346-80X00
11.98 - 11.99
(C.4717 - :
0.4720) 31346-80X01
11.97 - 11.98
(0.4713 - y
0.4717) 31346-80X02
Quier gear
Thickness Part number
mm {in)
11.99 - 12.0
(0.4720 - :
0.4724) 31347-80X00
11.88 - 11.99
(0.4717 - :
0.4720) 31347-80X01
11.97 - 11.98
{0.4713 - g
0.4717) 31347-80X02

Clearance between
oil pump housing
and outer gear
mim {in)
Standard

Allowable limit

0.111 - 0.181 (0.0044 - 0.0071)
0.181 (0.0071)

Oil pump cover seal
ring clearance
mm (in}

Standard

Allowable limit

0.1 - 0.25 (0.0039 - 0.0098)
0.25 (0.0098)

INPUT SHAFT

Input shaft seal ring clearance

mm {in)

Standard

Allowable limit

0.23 (0.0091)

0.08 - 0.23 (0.0031 - 0.0091)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)
Reduction pinion gear bearing adjusting

shims
NO. Thickness mm {in) Part number NO. Thickness mm (in}) Part number
1 5.00 (0.1969) 31439-81X00 61 4.68 (0.1843) 31439 83X09
2 5.02 (0.1976) 31439-81X01 62 4.70 (0.1850) 31439 83X10
3 5.04 {0.1984) 31439-81X02 63 4.72 (0.1858) 31439 83X
4 5.06 (0.1992) 31439-81X03 64 4.74 ((0.1866) 31439 83X12
5 5.08 (0.2000) 31439-81X04 85 4.76 (0.1874) 31439 83X13
8 5.10 {0.2008) 31439-81X05 66 4.78 (0.1882) 31439 83X14
7 5.12 (0.2016) 31439-81X06 67 4.80 (0.1890) 31439 83X15
8 5.14 (0.2024) 31439-81X07 68 4.82 (0.1898) 31439 83X16
9 5.16 (0.2031) 31439-81X08 89 4.84 (0.1908) 31439 83X17
10 5.18 (0.2039) 31439-81X09 70 4.86 (0.1913) 31439 83X18
11 5.20 {0.2047) 31439-81X10 71 4.88 (0.1921) 31439 83X19
12 5.22 {0.2055) 31439-81X11 72 4.90 (0.1929) 31439 83X20
13 5.24 (0.2063) 31439-81X12 73 4.92 (0.1937) 31439 83X21
14 5.26 (0.2071) 31439-81X13 74 4.94 (0.1945) 31439 83X22
15 5.28 (0.2079) 31439-81X14 75 4.96 (0.1953) 31439 83X23
16 5.30 (0.2087) 31439-81X15 76 4.98 (0.1961) 31439 83X24
17 5.32 (0.2094) 31439-81X16
18 5.34 (0.2102) 31439-81X17 REVERSE CLUTCH END PLAY
19 5.36 (0.2110) 31439-81X18
20 £.38 (0.2118) 31438-81X19 Reverse cluich end play
21 5.40 (0.2126) 31439-81X20 mm (i) | 0-56 - 0-90 (0.0217 - 0.0354)
22 5.42 {0.2134) 31439-81X21
gj g-:; Egg:gg; g::gg—gl i:g Thrust washers for adjusting reverse
25 5.48 (0.2157) 31439-81X24 clutch drum end play
26 5.50 (0.2165) 31439-81X46 Thickness mm (in) Part number
27 5.52 (0.2173) 31439-81X47
28 5.54 (0.2181) 31439-81X48 0.80 (0.0515) 51508-80X13
29 5.56 (0.2189) 31439-81X49 0.95 (0.0374) 31508-80X14
30 5,58 (0.2197) 31439-81X60 110 (0.0433) 31508-80X15
31 5.60 (0.2205) 31439-81X61
32 5.62 {0.2213) 31430-81X62 1.25 (0.0492) 31508-80X16
33 5.64 (0.2220} 31439-81X63 1.40 (0.0551) 31508-80X17
34 5.66 (0.2228) 31439-81X64
35 5.68 (0.2236) 31439-81X65 1.55 (0.0610) 31508-80X18
36 5.70 (0.2244) 31439-81X66 1.70 (0.0669) 31508-80X19
37 5.72 {0.2252) 31439-81X67 1.85 (0.0728) 31508-80X20
38 5.74 (0.2260) 31439-81X68
39 5.76 (0.2268) 31439-81X69
40 5.78 (0.2276) 31439-81X70 ACCUMULATOR
41 5.80 (0.2283) 31439-81X71 i
42 5.82 (0.2291) 31439-81X72 O-ring ] ,
43 5.84 (0.2299) 31439-81X73 Unit: mm (in)
44 5.86 (0.2307) 31439-81X74 Accurnulator Inner diameter Inner diameter
45 5.88 (0.2315) 31439-81X75 (Small) {Large)
46 5.90 (0.2323) 31439-81X76 Servo release accy
47 5.92 (0.2331) 31439-81X77 mulator 26.9 (1.059) 44.2 (1.740)
48 5.94 (0.2339) 31439-81X78
49 5.96 (0.2346) 31439-81X79 N-D accumulator 34.6 {1.362) 39.4 (1.551)
50 5.98 {0.2354) 31439-81X80
51 6.00 (0.2362) 31439-81X81
52 450 (0.1772) 31439-83X00
53 4.52 (0.1780) 31439-83X01
54 4.54 (0.1787) 31439-83X02
55 4.56 (0.1795) 31439-83X03
56 4.58 (0.1803) 31439-83X04
57 4.60 (0.1811) 31439-83X05
58 4.62 (0.1819) 31439-83X06
59 4.84 (0.1827) 31439-83X07
60 466 (0.1835) 31439-83X08
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Return spring

Adjustments and Specifications (Cont’d)

BEARING RETAINER

Unit: mm {in -
) Seal ring clearance &l
Accumulator Free length Outer diameter -
S Bearing retainer seal ring clear-
ervo release accu- 52.5 (2.067) 20.4 (0.803) ance
mulator mm (in) B,
N-D accumulator 43.5 (1.713} 27.0 (1.063) 0.10 - 0.30
Standard (0.0039 - 0.0118)
BAND SERVO Allowable fimit 0.30 (0.0118) EL
Return spring
unit mm @y TOTAL END PLAY "
Return spring Free length Outer diameter Total end play mm (in}{ 0.25 - 0.55 (0.0098 - 0.0217)
2nd servo return : . . . =
spring 82.5 {1.280) 25.9 (1.020) Bearing race for adjusting total end play EC
SOplzi::wo return 31.0 (1.220) 217 (0.854) Thickness mm {in} Part number
0.8 (0.031) 31435-80X00 EE
REMOVAL AND INSTALLATION 1.0(0.039) 31435-60X01
Unit: mm {in) 1.2 {0.047) 31435-80X02
Distance between end of con- 1.4 (0.065) 31435-80X03
verter housing and torgue con- 14 (0.55) 1.6 (0.063) 31435-80X04
verter &,
1.8 {0.071) 31435-80X05
OUTPUT SHAFT 2.0 {0.079) 31435-80X06
Seal ring clearance 0.9 (0.035) 31435-80X09
1.1 (0.043) 31435-80X10
Output shaft seal ring clearance
mm (in) 1.3 (0.051) 31435-80X11 BE
s 010 - 0.25 1.5 (0.059) 31435-80X12
tandard
{0.0039 - 0.0098) 1.7 (0.067) 31435-80X13 &7
Allowable limit 0.25 {(0.0098) 1.9 (0.075) 31435-80X14 =
End play RS
Qutput shaft end play mm (in) 0-0.15 (0 - 0.0059)
BT
Output shaft adjusting shims
Thickness mm {in} Part number HA
0.80 (0.0315) 31438-80X60
0.84 (0.0331) 31438-80X61
0.88 (0.0346) 31438-80X62 B
0.92 (0.0362) 31438-80X63
0.96 (0.0378) 31438-80X64
1.00 (0.0394) 31438-80X65 y
1.04 (0.0409) 31438-80X66 [
1.08 (0.0425) 31438-B0X67
1.12 (0.0441) 31438-80X68
1.16 (0.0457) 31438-8B0X69
1.20 (0.0472) 31438-80X70
915
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