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When you read wiring diagrams:

FOR AN ELECTRICAL INCIDENT".

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

¢ See EL section, “POWER SUPPLY ROUTING” for power distribution circuit.

When you perform trouble diagnoses, read Gl section, “HOW TO FOLLOW FLOW
CHART IN TROUBLE DIAGNOSES” and “HOW TO PERFORM EFFICIENT DIAGNOSIS
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DIAGNOSTIC TROUBLE CODE INDEX

Alphabetical & P No. Index for DTC

ALPHABETICAL INDEX FOR DTC P NO. INDEX FOR DTC
BTC DTC
Items Reference ltems Reference

(CONSULT screen terms) | o1 Cg‘;?}"z” page ng?l—"?” ECM*{ | (CONSULT screen terms) page
AT 18T GR FNCTN 1103 PO731 AT-04 PO705 1101 PNP SW/CIRC AT-B0O
A/T 2ND GR FNCTN 1104 PO732 AT-99 PO710 1208 ATF TEMP SEN/CIRC AT-84
A/T 3RD GR FNCTN 1105 PO733 AT-104 PQO720 1102 VEH SPD SEN/CIR AT*4 AT-88
A/T 4TH GR FNCTN 1106 P0734 AT-108 P0725 1207 ENGINE SPEED 5!G AT-91
AT TCC SNV FNCTN 1107 PO744 AT-121 PO731 1103 AT 18T GR FNCTN AT-94
ENGINE SPEED SIG 1207 PO725 AT-91 Po732 1104 AT 2ND GR FNCTN AT-99
ATF TEMP SEN/CIRC 1208 PO710 AT-84 P0733 1105 A/T 3RD GR FNCTN AT-104
PNP SW/CIRC 1101 PO705 AT-80 PO734 1106 AT 4TH GR FNCTN AT-109
L/PRESS SQU/CIRC 1205 P0745 AT-128 PO740 1204 TCC SOLENQID/CIRC AT-117
O/R CLTCH SOU/CIRC 1203 P1760 AT-146 P0O744 1107 AT TCC SV FNCTN AT-121
SFT SOL A/CIRC*3 1108 PO750 AT-132 PO745 1205 I/PRESS SOL/CIRC AT-128
SFT SOL B/CIRC*3 1201 PO755 AT-136 P0O750 1108 SFT SOL A/CIRC*3 AT-132
TP SEN/CIRC A/T*3 1206 P1705 AT-140 PO755 1201 SFT SOL B/CIRC*3 AT-136
TCC SOLENOID/CIRC 1204 FQ740 AT-117 P1705 12086 TP SEN/CIRC A/T*3 AT-'i 40
VEH SPD SEN/CIR AT*4 1102 PO720 AT-88 P1760 1203 O/R CLTCH SOU/CIRC AT-146

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

*2: These numbers are prescribed by SAE J2012.

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

*4: The MIL illuminates when both the “Revolution sensor sig-
nal” and the “Vehicle speed sensor signal” meet the fail-
safe condition at the same time.

780 AT-2



PRECAUTIONS AND PREPARATION

Supplemental Restraint System (SRS) “AlIR
BAG” and “SEAT BELT PRE-TENSIONER”

The Supplemental Restraint System “AlR BAG” and “SEAT BELT PRE-TENSIONER”, used along with a seat

belt, help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The

Supplemental Restraint System consists of air bag modules {located in the center of the steering wheel and

on the instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning

lamp, wiring harness and spiral cable.

In addition to the supplemental air bag modules for a frontal collision, the supplemental side air bag used along

with the seat beit helps to reduce the risk or severity of injury to the driver and front passenger in a side col-

lision. The supplemental side air bag consists of air bag modules (located in the outer side of front seats),
satellite sensor, diagnosis sensor unit (which is one of components of supplemental air bags for a frontal
collision), wiring harness, warning lamp (which is one of components of supplemental air bags for a frontal
collision). Information necessary to service the system safely is inciuded in the RS section of this Service

Manual.

WARNING:

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

e [mproper maintenance, including incorrect removal and installation of the SRS, can lead to per-
sonal injury caused by unintentional activation of the system.

o Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses (except “SEAT BELT PRE-TENSIONER” connector) can be
identified with yellow harness connector (and with yellow harness protector or yellow insulation
tape before the harness connectors).

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

The ECM has an on board diagnostic system. It will light up the malfunction indicator lamp (MIL}) to warmn the

driver of a malfunction causing emission deterioration.

CAUTION:

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

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

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

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

e Be sure to erase the unnecessary malfunction information (repairs completed} from the TCM and
ECM before returning the vehicle to the customer.

AT-3
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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 nega-
tive battery terminal. Failure to do so may damage the
TCM. Because battery voitage is applied to TCM even if
ignition switch is turned off.

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 PROCE-
DURE”.

The DTC shouid not be displayed in the “DTC CONFIRMA-
TION PROCEDURE?” if the repair is completed.

Before proceeding with disassembly, thoroughly clean the outside of the transaxle. It is important to pre-
vent the internai parts from becoming contaminated by dirt or other foreign matter.

Disassembly should be done in a clean work area.

Use lint-free cloth or towels for wiping parts clean. Common shop rags can leave fibers that could inter-
fere with the operation of the transaxle.
Place disassembled parts in order for easier and proper assembly.

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

reassembly.

Gaskets, seals and O-rings should be replaced any time the transaxle is disassembled.
It is very important to perform functional tests whenever they are indicated.

AT-4



PRECAUTIONS AND PREPARATION

- Precautions (Cont’d)
The valve body contains precision parts and requires extreme care when parts are removed and serviced.

|
Place disassembled valve body parts in order for easier and proper assembly. Care will aiso prevent
springs and small parts from becoming scattered or lost.

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

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

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

e Replace ATF cooler if excessive foreign material is found in oif pan or clogging strainer. Refer to “ATF a5
COOLER SERVICE” (Refer to AT-5).

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. e

Service Notice or Precautions

FAIL-SAFE E®

The TCM has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even if a major

electrical input/output device circuit is damaged. .

Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of “1”, "2” or “D”. The FE

customer may cocmplain of sluggish or poor acceleration.

When the ignition key is turned “ON” following Fail-Safe operation, O/D OFF indicator lamp blinks for about el
8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE {No Tools)”, refer to AT-49.)

R

Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions (such
as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the ignition key WIT
“OFF” for 5 seconds, then “ON”,

The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared. The
customer may resume normal driving conditions.
Always follow the “WORK FLOW?” (Refer to AT-57).

The SELF-DIAGNOSIS results will be as follows:

The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution sensor. EA |
During the next SELF-DIAGNQOSIS, performed after checking the sensor, no damages will be indicated.

TORQUE CONVERTER SERVICE BA
The torque converter should be replaced under any of the following conditions:

External leaks in the hub weld area.

|
e Converter hub is scored or damaged. BR
e Converter pilot is broken, damaged or fits poorly into crankshaft.
e Steel particles are found after flushing the cocler and cocler lines. i
e Pump is damaged or steel particles are found in the converter. SH
e Vehicle has TCC shudder and/or no TCC apply. Replace only after all hydraulic and electrical diagnoses
have been made. (Converter clutch material may be glazed.) ‘
e Converter is contaminated with engine coolant containing antifreeze. RS
e Internal failure of stator roller clutch.
e Heavy clutch debris due to overheating (blue converter).
e Steel particles or clutch lining material found in fluid filter or on magnet when no internal parts in unit are 87
worn or damaged — indicates that iining material came from converter.
The torque converter should not be replaced if: o
¢ The oil has an oder, is discolored, and there is no evidence of metal or clutch facnng particles. A
e The threads in one or more of the converter bolt holes are damaged.
e 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. E |
e Vehicle has been exposed to high mileage {only). The exception may be where the torque converter clutch

dampener plate lining has seen excess wear by vehicles operated in heavy and/or constant traffic, such oY
as taxi, delivery or police use. ‘

ATF COOLER SERVICE |

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

Replace radiator lower tank (which includes ATF cooler) with a new one and flush cooler line using clean-
ing solvent and compressed air. 783
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Service Notice or Precautions (Cont’d)

OBD-Il SELF-DIAGNOSIS

A/T self-diagnosis is perfarmed 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 self-diagnostic result.

The self-diagnostic resulis 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.

—PNP switch

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

—A/T TCC S/V function (lock-up)

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

Certain systems and components, especially those related to OBD, may use a new style slide-
locking type harness connector. For description and how to disconnect, refer to EL section,
“Description”, “HARNESS CONNECTOR”.

AT-6,



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tool number
{Kent-Moore No.) Description
Tool name @l
KV38105430 » Removing differential side oil seals
(J34286) ¢ Removing differential side bearing outer WA
Puller race

e Removing idler gear bearing outer race

B
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in) N

5T33400001 Installing differential side oil seal (RH side) L&
(J26082) Installing oil seal on il pump housing
Drift BC

a: 60 mm (2.36 in) dia. EB

NToB8 b: 47 mm (1.85 in) dia.
8725058001 Measuring line pressure.
{J34301-C) Ol
Oil pressure gauge set
@ ST25051001
MT

« - )

Qil pressure gauge
(& ST25052000

« — )

Hose
(3 ST25053000
« — ) A
Joint pipe
@ ST25054000
« - ) RA
Adapter
(8 8T25055000 405
C - ) 3R
Adapter
NT097
ST
ST27180001 Removing idler gear
(J25726-A)
Puller RS
a: 100 mm (3.94 in)
b: 110 mm {4.33 in} BT
NT424 c: M8 x 1.25P
5T23540000 Removing and installing parking rod plate and MA
(J25688-A) manual plate pins.
Pin punch a b
a: 2.3 mm {(0.091 in) dia. EL
NT442 b: 4 mm (0.16 in) dia. .
ST25710000 Aligning groove of manual shaft and hoie of DX
(J25689-A) transmission case.
Pin punch /
a
NT410 a: 2 mm (0.08 in) dia.
785 |
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.) Description
Tool name
KV32101000 Installing manual shaft retaining pin
(J25689-A)
Pin punch /
a

NT410 a: 4 mm (0.16 in) dia.
KV31102400 e Removing and installing clutch return
(434285 and springs
J34285-87) « [nstalling low and reverse brake piston

Clutch spring compressor

a: 320 mm (12.60 in)

NT423 b: 174 mm (6.85 in)
K\40100630 » Installing reduction gear bearing inner race
{J26092) o Installing idler gear bearing inner race
Drift
a: 67.5 mm (2.657 in} dia.
b: 44 mm (1.73 in) dia.
NT307 ¢: 38.5 mm (1.516 in) dia.
S§T30720000 e Installing idler gear bearing outer race
(J25408}) '
Bearing instailer
a: 77 mm (3.02 in) dia.
NT115 b: 55.5 mm {2.185 in) dia.
$T35321000 b o Installing output shaft bearing
{ — pp—
Drift ||
v a: 49 mm (1.93 in) dia.
NTo73 b: 41 mm (1.61 in) dia.
(J34201) » Selecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
¢ Selecting side gear thrust washer
NT101
KV38100300 Installing differential side bearing inner race
(J25523) {RH side) (FO4V)
Bearing installer
a: 54 mm (2.13 in} dia.
b: 46 mm {1.81 in) dia.
NT085 ¢: 32 mm (1.26 in) dia.
ST30613000 Installing differential side bearing inner race
(J25742-3) b {LH side) (FO4V)
Bearing installer I'
.l a: 72 mm (2.83 in} dia
NTO73 b: 48 mm (1.89 in) dia.

786



PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
{Kent-Moore No.} Description
Tool name
5T33065001 Removing differential side bearing inner race
(J22888-D) 4
Differential side bearing
puller set b
@ ST33051001
. (J22888-D) L
Puller a a: 38 mm (1.50 |n}.d|a. )
® 5T3306 1000 b: 28.5 mm (1.122 |n) dia.
e
Adapter 199 mm .51 In
P NT675 e: 100 mm (3.94 in)
ST3127S000 Checking differential side bearing preload
(See J25765-A)
Preioad gauge
O GGS1030000
(J25765-A) — =<0
Torque wrench
@ HTE2940000 @—
Socket adapter
=
& HTB2900000
« - )
Socket adapter
NT124
ST33220000 Selecting differential side bearing adjusting
(J25805-01) shim (F0O4V)
Drift
a: 37 mm (1.46 in) dia.
b: 31 mm (1.22 in} dia.
NTO85 c: 22 mm (0.87 in) dia.
K\V38105210 e Seiecting differential side bearing adjusting
(J39883) shim (F04V)
Preload adapter & Checking differential side bearing praload
{FO4V)
NTO75
5T35271600 Installing idler gear
{J26091)
Drift
a: 72 mm (2.83 in) dia.
NT115 b: 63 mm (2.48 in) dia.
KV38107700 » Selecting differential side bearing adjusting
(J39027) shim {F04A)
Preload adapter » Checking differential side bearing preload
{FO4A})
NT087
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Maore No.)
Tool nathe

Description

(J34290)
Shim selecting tool set

Selecting differential side bearing adjusting
shim

NTO80
ST33230000 Installing differential side bearing
(J25805-01)
Drift
a: 51 mm {2.01 in) dia.
NTOB4 b: 28.5 mm (1.122 in) dia.
Commercial Service Tools
Tool name Description
Puller e Removing idier gear bearing inner race
+ Removing and installing band servo piston
snap ring
NTO77
Puller Removing reduction gear bearing inner race
a: 60 mm (2.36 in) dia.
NT4M b: 35 mm (1.38 in) dia,
Drift Installing differential side oil seal (Left side)
a ;
_ NTO83 a: 80 mm (3.54 in) dia.
Drift Installing needle bearing on bearing retainer
a :
NTO83 a: 36 mm (1.42 in) dia.
Drift Removing needle bearing from bearing
retainer
M
NT083 a: 33.5 mm (1.319 in) dia.

AT-10



OVERALL SYSTEM

A/T Electrical Parts Location
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OVERALL SYSTEM
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OVERALL SYSTEM

Wiring Diagram — AT —

AT-A/T-01
IGNITION SWITCH ] @l
ON or START BATTERY
¥ ] -+
FUSE
% % % BIES)CK Refer to EL-POWER. [l
| - ]
8J 18] T7d 13G EM
G RAY G . BR/W —
G'D Next page s : Deteclable line for DTC L@
® el G To ALAT-04 m— : Non-detectable line for DTC e
RIY i @D
B — L EC
B
RY
[
@ I FE
] '
R/Y RY BR/W
fol  [Fie] s] cL
VIGN VIGN MEMORY [ TCM
(tysson
GONSULT CONSULT
DATA DATA MODULE) VT
IN(AX)  OUT (TX) GND GND :
I | Lol [L2=]]
BR/Y P B B
| ° B
BRAY P
E®) 27
- =)
0 RA
BRY P
| BR
L
G BRY P B I ST
| 7 | | 1 | | P | | [} | B B B B . |
DATA i _J { I
(LDIgﬁNECTOH ® B B
FoRconsuT —4— L 1 L L RS
M1 @73 F19) (F18
BT
Refer to last page (Foldout page).
11z2[3]4]5]617
0891011121314 A i
GY
HAE 5[e[7]8 il H=lp=E EL
AEEEEOBREDEE 5[6[715 [0l Mv?
____________________________ .
- = , D%
HDRARADEAGHE 2 szrfesza 03 [22] 58 '®
B MK R E E [ | (G| 7 5 R R ra A : s, .
1 {]18]20]21 2223[240) w 43]44]45] 45)47]48|| GY I |
! |
1 !

MATG78A
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

IGNITION SWITCH ]
ON or START
| |
L
USE
10A [BLOCK  |Referto
(J/B) EL-POWER.
f|19J ||
- m : Detectable line for DTC
c w—  Non-detectable line for DTC
’_I_‘ M58
. Fi02

To EL-STAHT{—I

PARK/NEUTRAL
THROTTLE POSITION
PORITION SWITCH
SWITCH
,
—
—-
@ /L > To AT-AIT-05
W/R GYIL GW RG YL PB PUW
71 [fs] BilElalEL Dl ®
FéJhI\_’L %\? R-SW N-SW D-SW 2-SW 1-5W ?—TCRNANSMISSION I
CONTROL B B
MODULE) 4 L
E® . G103 Fig
Refer to last page {Foldout page).
THAA=S=BEHHE 1[2]3[CO[4]5]6]7
ajtofti]r2[13[4] 5[] 7] 18| 13|20 Mvio ARNMRBRERRBE
N =T I
| ] ]
@ R
I
GY : \8l5l4/ &y &Y |
r ___________________________ 1
I, = = |
H 2Tz 12516 7]8]2] 252627232930313233, :m
el izlishianishieliz|is|{(F108)  |(34]as3s]s7[s8]sal40]41]42 s
1 {f1a]20]21 22)23]24)| w 43l44]45 46147281k oY |
L ]
o

—— —— ks b — — — — ——— i e ——— ——— —

o AT-14
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

AT-A/T-03
BATTERY
FUSE _ &l
18A  |BIOCK |Refer to EL-POWER. m : Detectable ling for DTC
W/B) —— Nor-detectable line for DTC
CID) m
Y
[mml El
STOP L AMP
DEF’RESSED SWITCH LG
HELEASED
(L2 EC
RIG
,—'—1
e
RIG
7]l CL
R TCM
(TRANSMISSION
SPEED CONTROL MODULE) MIT
ASCD ASCD
4TH CUT SW  CRUISE SW LAN TSIN SEN2 GG
2]} | EE| (E3]) (Lac) pscd)
L Y WL LW PL
B o
]lil]- -||_LL|| @ mem— /1 Next page
L Y WL LW  PL B
Fel el o]l Gl sl
OD CANCEL CRUISE AN TVOO VSP
ASGCD
SIGNAL ob'}"F",BT CONTROL ECM St
UNIT Fiof
RS
Refer to last page (Foldout page). ‘]_T‘
o)
F101
— HA
HE 3[4 1]2[3[c=]4]5]6][7
2is[0]a|e[6[1]2 J(M30 M5 M58
MO EEEENG HEEBE LB " 5 io[[refra]ia[is[ 6] ==
e . EL
| =) N | | I l
I\OIZ1314]5[8]715]8 25 [26] 27|28 2ofa0ia1 [ a2] 33 &
 |[1o]1 lzF 3] 3y 5] 6h7 |18 3435 |38 ]a7 |8 3o fac]at]42 : s, [
1 t19]20]2i 2lzafa]l woo |laalles Sglrlel) Gy |
T e i
MATGB0A
793 |
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OVERALL SYSTEM ,
Wiring Diagram — AT — (Cont’d)

AT-A/T-04
To-AT-A/T-01 G =
m : Delectable line for DTC
) - e : Non-detectable tine for DTG
Preean <1
P/L G
ezl (el
( UNIFIED METER C%NER.’OL UNIT ) (@8';:?: fﬂ%‘IMEBFI-INATION
With speedometer and odo/trip meter, INDICATOR
) LANP : ,
------- FPC CONNECTOR -~ - - - - -
? ? Q
B BR/MW LG/B W/G w
BR/W LG/B W/G VR w @
[ [ D B
£105
BR/W LG/B W/G W -
o
| BR/W LG/B
B
I 5] =1 [
= _é_ = SENSOR W
M3 (M73 e
[E3] 53]
TACHOQ POWER

CM
LAMP ) (TRANSMISSION
CONTROL MODULE)

GEORGE

12]alal= ——=I5]6]7]B T2l 3[4 1J2[2]=a]4]5]6]7
g o] 1] Teia[ 14151817 181920 5[6]7] 5[] 12@ AEINEEREEDRIE 16

W W GY
|_ ___________________________ |
I =l = ;
< 1[1]2]ala]s]e]7]8]e 25]26]27]28]20]a0z1]32]33
a2 | (e lizlelialsleli i8] |(F1o8)  |lo+1a]z6]a7[a8]as[e0]1taa) | (F oS : s
1 |[i8]20]21 z2f23]24]| “w 43]44]45] 46[47]48]| & I
|

MATE81A
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d)

THROTTLE AT-A/T-05
POSITION
SENSOR
I : Detectabie line for DTC
IEH] e : Nori-detectable line for DTG @l
R
WA
EM
B
= L6
oN |AT DEVICE
- (OVERDRIVE
OFF CONTROL
SWITCH)
EG
Lt |
GIY FE I
sy
GL
AT

CONNECTOR
-12

L

}
|

B
Izl
Fa1 AT FLUID
Fh
| 8 |

F42 |
M oa

B

H] -

@
|
B

€
a

§|:|.m
o
E}m
EFG)_D

- i
Fi9) (Fi8 ey (:T:) WD @S
IZ2]l : ST
SENS SPEED SENS  FLUID oD | TCM
GND SENA POWER TEMP OFF | (TRANSMISSION
SENS SW | conTROL !
MODULE) s
GEDR |
Refer to last page {Foldout page). BT
1)< >3[4 - =2 =~
W51
s[E17[e ool 1]2[3]4]5]6 (l2]3) (lz213)
REREEEY [EREErt® (@ D&
~ HA
ORI\ GS =
GoES? MonhrrrErEEED 1
QT T —_— T T T T T T T Tt =T T~ 1 EL
I =] = ! |
{7 T2]3]<]s[6]7[&]s 25 [26] 27]28] 29]30] 31 T32] 33| | =
I |[io]ii[2frs]val 5] 1e]i7 6] |(F108)  |[347a8 [as[a7]38]ae 40 [a1[az|| Fio) : s
I |[tofzolz k| W |lslels wiolsl| oy | (B
e i
MAT682A |
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

I : Detectable line for DTC
w—— : MNon-detectable line for DTC
TCM
ggANSMlS
ION
PL PL CONTROL
OVRIC SHIFT SHIFT Ly DUTY SOL DUTY  IMODULE}
SOL SOLB SOL A DUTY SOL (DR) SOL
||20 || l 12" [|11 II || 3 || " 2 |[ H 1 ”
BR/Y LGB RY G/B w/B G/R
W/B
“ 1 |I
DROPPING
% RESISTOR
i ¢ ¥ A 3 f
G/R
BR/Y LG/B RY G/B G/R
Rl el
"""""""""""""""""
C
TORQUE
SHIFT IFT CONVERTER = SN URE
SOLENOID SOLENCID gbLlf-Erﬁng < |SOLENGID
VALVE B VALVE A VALVE VALVE
Y |
— |I = ) |
1{1]2]3]4]5]&6]7]8]9l| |
ﬂa_ 312 D | OEEEERHED|[CGHY
H.S.
GY BR I |[1a]zo]21 2824) W
[ d |
MATE83A
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OVERALL SYSTEM

SGIEIAEISIS]

RE4F04A

Cross-sectional View

i

T s

Band servo pision
Reverse ¢lutch drum
Converter housing
Gil pump

Brake hand
Reverse clutch

High clutch

SIASSIIOLC)

Front planetary gear
Low one-way clutch
Hear planetary gear
Forward clutch
Qverrun clutch

Low & reverse brake
Output gear

AT-19

RE4F04V

LSISISISISINY

SATE371

Idier gear

Forward one-way clutch
Pinion reduction gear
Final gear

Differential case

Input shaft

Torque converter
Viscous coupling

1A

EM

LG

EG

FE

CL

MY

[FA

RA

BIR

RS

BT

FIA

797




OVERALL SYSTEM

ircui

Hydraulic Control C

¥ area
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OVERALL SYSTEM

Shift Mechanism

CONSTRUCTION
Gl
@ @ ® & BA
T
‘ | - =
f B !
[ [ Al @
LAY
] LG
% =/ EC
- T EE
(Je‘) @®
<:I Enging side ©L
SAT998I
MY
(1 Torque converter @  Front internal gear i Overrunclutch
@ Qi pump (d Front planetary carrier (1® Low one-way clutch
@ Input shaft (@ Rear sun gear @ Low & reverse brake
@ Brake band (3 Rear pinion gear @ Parking pawi
& Reverse clutch @@ Rearintemal gear @ Parking gear .
® High clutch @@ Rear planetary carrier # Output shaft IPA i
@ Front sun gear @® Forward clutch @ Idle gear
Front pinion gear {® Forward one-way clutch @ OQutput gear A,
FUNCTION OF CLUTCH AND BRAKE !
Clutch and brake components Abbr. Function BIR
(® Reverse clutch R/C To transmit input power to front sun gear @ .
® High clutch H/C To transmit input power to front planetary carrier Gp. 87
(9 Forward clutch FIC To connect front planetary carrier @ with forward one-way clutch (9. |
@ Overrun clutch orC To connect front planetary carrier 3§ with rear internal gear @. RS |
(#® Brake band B/B To lock front sun gear @ . '
i int | gea 5
® Forward one-way clutch FIO.C When fow.varcll chutch ® |s‘englaged, tg slop rgar internal gear ® BT
from rotating in opposite direction against engine revolution.
I
i ing i ite direction
@ Low one-way olutch LO.C To s:top fron.t planetary carrier (i from rotating in opposite dire
against engine revolution. AIA |
(9 Low & reverse brake L & R/B To lock front planetary carrier .
EL
DX
\
799 |
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OVERALL SYSTEM

CLUTCH AND BAND CHART

Shift Mechanism (Cont’d)

_ Band servo Forward Low Low &
Reverse | High | Forward [ Overrun one- one- reverse
Shidt position clutch clutch | clutch clutch way way brake Lock-up Remarks
® ® @ G 2nd ard 4th clutch | cluich
apply | release | apply @ ® ®
5 PARK
POSITION
REVERSE
R O O POSITION
NEUTRAL
N POSITION
fst O [® o | o
2nd O B @ O ® Automatic shift
b4 . 1234
3rd O1 0O 1@ | =-®| ® ® 50O
4h O ® W ® | O O
2 = O et hd Automatic shift
12«3
2ng 01© |0 .
Locks (held
1 1st O O ® o stationary}
in 1st speed
2nd O O] O o P

*1: Operales when overdrive control switch is being set in “OFF" positicn.
*2: Qil pressure is applied to both 2nd “apply” side and 3rd "release” side of band serva piston. However, brake band dogs not contract because oil

pressurg arsa on the “release” side is greater than that on the “apply” side.
*3. Qil pressure is applied to 4th “apply” side in condition "2 above, and brake band contracts.
*4; AT will not shift to 4th when overdrive control switch ts set in “OFF” pasition.
*5: Operates when overdrive control switch is “OFF".

O Operates.

@ . Operates when throttfe opening is less than 3/16, activating engine brake.

@ : Operates during “progressive” acceleration.

® . Operates but does not affect power transmission.

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

AT-22



OVERALL SYSTEM
Shift Mechanism (Cont’d)

POWER TRANSMISSION

“N"” and “P” positions

e “N” position :
Power from the input shaft is not transmitted to the output shaft because the clutches do not operate.

e “P” position &l
Similar to the “N” position, the clutches do not operate. The parking pawl engages with the parking gear
to mechanically hoid the output shaft so that the power train is locked. MA

Parking pawl engages
with parking gear

sy LG

A o

Zr‘ FIE
J&lE | = )

Input shaft Output shaft

: Input R < Lack (Held stationary)

SATI9|

FA

BiR
ST
RS

BT

AT-23 801
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OVERALL SYSTEM

“1,” position

Shift Mechanism (Cont’d)

« Forward clutch

« Forward one-way clutch
# Overrun cluich

& 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 Dy and 2,.

Engine brake

decelerating.

Overrun clutch always engages, therefore engine brake can be obtained when

Power flow

Input shaft

I

Rear sun gear

Rear pinion gear

2

Rear planetary carrier

4

Qutput shaft

Front planetary gear

Rear planetary gear

Forward cluich

o Low & reverse
verrun brake

s

- Forward
one-way
clutch

Input shaift

Input

m Locked

Output

T |
Rear sun gear

m Pinion

Rear planetary carrier

Output shaft

SAT936!
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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 of

¢ Forward clutch these three clutches.
o Low one-way clutch

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

engagement conditions s . . . ;
(Engine brake) At D, and 2, positions, engine brake is not activated due io free turning of low one MA

way clutch.
Power flow Input shaft
(] Elf
Rear sun gear
¢ LG
Rear planetary carrier

Eﬁ
Qutput shaft A
Front planetary gear Rear planetary gear [FlE

X0y Held to turn ctockwise

Forward one-way
clutch Low one-way clutch CL
AT

Transmission of
riving force B—=C

i1 Transmission of
driving force A—+B

I
! i
| b
. i
1 :I
L Overrun clutch . ‘rf
o ﬁ%
ﬁ !
[N
Tl | I el
b
Kd 1y

[=N

ﬂ‘ﬁﬂ B
L .‘.6..';0.40
Forward
29 ona-way
clutch
clutch
BR

3

Y Input BEB Lacked

Rear sun gear Rear planetary carrier Output shaft

3 output [ Pinion gT

RS

SAT2921 ET
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

“Dy”, “2,"” and “1,” positions

804

o Forward clutch

e Forward one-way
clutch

e« 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 forward
one-way clutch, this rotation of rear internal gear increases the speed of rear planetary carrier com-
pared with that of the 1st speed.

Overrun clutch
engagement conditions

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

Power flow

input shaft

4

Rear sun gear

Rear pinion gear

Rear planetary carrier

——

Output shaft Front internal gear

Front planetary carrier Front pinfon gear

]

Forward one-way clutch

\ 4

Rear internal gear

Forward clutch

—

Front planetary gear
e

Rear planetary gear

Forward one-way
clutch

i1 Transmission of
1! driving force B— A
,,,,,,,,,,, Forward|
Tiehutch

Low ons-way clutch

Rear internal gear
Overrun

Front
planetary
carrier ———_!|

Front
. pinicn

il

[ T

Input

Input shaft

!

Front sun gear Rear sun gear Ouwtput shaft

Divided force

(Spead increase)

BB rinion

m Locked

Qutput
SATO85J
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OVERALL SYSTEM

“D;” position

Shift Mechanism (Cont’d)

e High cluich Input power is transmitted to front planetary carrier through high clutch. And front planetary carrier
e Forward clutch is connected to rear internal gear by operation of forward clutch and forward one-way clutch.
« Forward one-way clutch This rear internal gear rotation and another input (the rear sun gear) accompany rear planetary
carrier to turn at the same speed.
Qverrun cluich D,: Overdrive control switch “OFF” and throttle opening is less than 3/16
engagement conditions
Power flow Input shaft
High clutch
Front carrier
Forward clutch Rear sun gear
Forward one-way clutch
Rear internal gear
Rear pinion gear
Rear planetary carrier
Qutput shaft
Front planetary gear Rear planetary gear
,—"-..\
Forward one-way
clutch Low one-way clutch
’ \ f.“. B
“ Forward 1, Transmission of 0
— clutch 1, driving force B—A ¥
O ot H i
Commmmoosons E | Overrun 0
JL  clutch iy n
" A
' IR
I
Bt
[}
-
Sk planetary
carrier
—

Input

Input shaft

Front planeatary carrier Qutput shaft
B2 Locked RN Outout GEEERE Pinion SAT994]

AT-27
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FE
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RS
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

o High clutch

» Brake band

e Forward clutch {Does not affect power
transmission)

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

4=

Front pinion gear

-

Front internal gear

-

Rear planstary carrier

4

Output shaft

Front planetary gear

Rear planetary gear

Forward one-way

clutch
~—n B

11 Turns freely at alf
times (Rotating speed
A > B)

Overrun
clutch
L

Low one-way cliutch

-

Rear
planetary
carrier

E-— : RS

Input shaft

Input  EEEREY Locked

' e
Front sun gear Front planetary carrier

§ output  [EEEEE Pinion

Cutput shaft

SATOE5I
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“R’ position

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

Input power is transmitted to front sun gear through reverse clutch, which drives

front internal gear in the opposite direction. Gl
Engine brake As there is no one-way clutch in the power transmission line, engine brake can be

cbtained when decelerating.

(A

Power flow Input shaft

M EM

Reaverse clutch

 / o
Front sun gear )
- EG

Front pinion gear

} - FE

Front internal gear

4

Output shaft

CL

Front planetary gear Rear planetary gear

Forward one-way
cluich

N
[F) 5

M Fransmission of
driving force A—B
i (Does not affect power
transmission)
Low & reverse, .. .
brake

:i .‘.Ol'.‘.'lO.'t
£

N

Reverse 22 gear

clutch \

BR

ST

RS

R T S .
N
Input shaft Front sun gear Output shalt

Input  BRETR | ocked § ouvtput GBI Pinion sateon| BT

FHA

EL
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OVERALL SYSTEM

Control System

OUTLINE

The RE4F04A/N automatic transaxle senses vehicle operating conditions through various sensors. It always
controls the optimum shift position and reduces shifting and lock-up shocks.

SENSORS TCM ACTUATORS
?:rztfl’g‘tcgition sensor Shift control
Closed tErottIe osition switch Line pressure control Shift solenoid valve A
Wide open thro?tle osition Lock-up control Shift solencid valve B
switch i P Overrun clutch control Overrun clutch solenoid valve
Engine speed signal > -Frg:";gfzo:é:::o! > Torque converter clutch

i i solenoid valve
ggtf)lrtjltci’ot: r:g:srztrure semer Self-diagnosis . . Line pressure solenoid valve
) CONSULT communication line o

Vehicle speed sensor control O/D OFF indicator lamp

Overdrive control switch
ASCD control unit

Duet-EU control

CONTROL SYSTEM

£y
¢
D ASCD
control unit
}‘A/T fluld temperature sensor
Line pressure solenoid ’ﬁevolution sensor]
valve ]
PNP Torque. converter clutch Dropping resistor IOvardrive control switch
Ciosed throttle switch solenoid valve !
position switch —| Qwverrun clutch solenocid
valve
V‘g:i?iozpz;"t:;mﬂe ,__I Shift solenoid valve A
pThrottIe Soation Shift solenoid valve B
sensor - 2 o
{__Engine speed }—» TCM N
| FT
[ Throttle opening |
L I O/D OFF indicator lamp =
ECM I——|Vehicle speed sensor g g
SAT903IA

808 AT-30



OVERALL SYSTEM

TCM FUNCTION

The function of the TCM is to:
¢ Receive input signals sent from various switches and sensors.

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

PNP switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Detects throttle valve position and sends a signal to TCM.

Closed throttle position switch

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

Wide open throttle position switch

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

Engine speed signal

From ECM.

Input | A/T fiuid temperature sensor Detects transmission fluid temperature and sends a signal to TCM.
Revolution sensor Detects output shaft rpm and sends a signal to TCM.
. Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
Vehicle speed sensor : L .
. sor (installed on transmission) malfunctions.
Overdrive control switch Sends a signal, which prehibits a shift to “D,” (overdrive) position, to the TCM.
ASCD control unit Sendsl the cruise signat and D, (overdrive} cancellation signal from ASCD con-
trot unit to TCM.
ifti i i i iti i i ignal sent from
Shift solenoid valve A/B Selects shifting point suited to driving conditicns in relation to a signal
TCM.
. . Regulates (or decreases) line pressure suited to driving conditions in relation to
Line pressure solencid valve ;
a signal sent frem TCM.
Output Regulates {or decreases) lock-up pressure suited to driving conditions in relation

Torgue converter clutch solenoid valve

to a signal sent from TCM.

Overrun clutch solenoid valve

Controls an “engine brake” effect suited to driving conditions in relation to a sig-
nal sent from TCM,

O/D GFF indicator amp

Shows TCM faults, when A/T control compenents malfunction.
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OVERALL SYSTEM

Control Mechanism

LINE PRESSURE CONTROL

TCM has the various line pressure contral characteristics to meet
the driving conditions,

An ON-OFF duty signal is sent to the line pressure solenoid valve

based on TCM characteristics.

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

Normal control
“R" position The line pressure to throttle opening characteristics is set for suit-
1‘ able clutch operation,
. ] D7, @
5 o position
LS
&
gg
-
Throttle apening —m
SAT0O03J
Back-up control (Engine brake)
D, “2" or “1" position If the selector lever is shifted to “2” position while driving in D, (OD)
T or D4, great driving force is applied to the clutch inside the trans-
- mission. Clutch operating pressure (line pressure) must be
0 a Dy» 2" or *" increased to deal with this _drwlng force.
2 t position
)
& x
gg
]
Vehicle speed —»
SATO04J
No shifting During shift change
T R AR The line pressure is temporarily reduced corresponding to a
A ;- change in engine torque when shifting gears (that is, when the shift
g solenoid valve is switched for clutch operation) to reduce shifting
Sy shock.
32 When shifting
o X {(1-» 2 shift)
2w
55
Throttle opening —»
SAT005)

At low fluid temperature

e Fluid viscosity and frictional characteristics of the clutch facing
change with fluid temperature. Clutch engaging or band-con-
tacting pressure is compensated for, according to fluid
temperature, to stabilize shifting quality.
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Control Mechanism (Cont’d)
The line pressure is reduced below 60°C (140°F) to prevent

Line pressure ®
(under normal conditions) shifting shock due to low viscosity of automatic transaxle fluid
P-4 when temperature is low.
to
E 7/ Line pressure corracted @i
[ai]
£ o {at low temperature)
2§
)
ox B
gg BA
I
Throttle opening ——
SATO08J EMI
-10°C (14°F) e Line pressure is increased to a maximum irrespective of the
throttle opening when fluid temperature drops to -10°C (14°F). LG
T This pressure rise is adopted to prevent a delay in clutch and
brake operation due to extreme drop of fluid viscosity at low
T temperature. EC
@ °‘ Normal temperature
3 E
a9
a2 FE
&g
— ¥
Throttle opening —w . @L
SATO07J
SHIFT CONTROL :
T

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

Control of shift solenoid valves A and B BIE

TCM The TCM activates shift sclenoid valves A and B according to sig-
nals from the throttle position sensor and revolution sensor to .
select the optimum gear position on the basis of the shift schedule S

7 l
memorized in the TCM.
The shift solenoid valve performs simple ON-OFF operation. When
[N OFF set to “ON”, the drain circuit closes and pilot pressure is applied to &S

To ohift valve JV the shift valve.
n

A

Pilot pressure

Relation between shift solenoid valves A and B and gear positions

Gear position
Dy, 2, 1, Dy, 2o, 1 Dy, 24 D, {OD) N-P EL
Shift solenoid valve
A CN {Closed) OFF (Open} QFF {Open) ON (Closed) ON (Closed) B4
B ON (Closed) ON {Closed) OFF (Open) OFF {Open) ON (Closed)
811
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OVERALL SYSTEM

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

Inactivated state Activated state

Shift valve B
ﬂir" /
|
\Spring
X

x
Pilot pressure

_N_JE—: M
T ot T
N =
Shift | i | B QFF i H
Drain ift solenoid valve B Of Shift solenoid valve B ON SATGOSY

Shift valve B

\Spring

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

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

applied to 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 valve is controlled by an ON-OFF duty signal sent from
the TCM. The signal is converted to 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 B, D,
Vehicle speed More than set value

Throttle position sensor Less than set opening

Closed throttle position switch OFF

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

Pilot pressure Torque converter ciutch solenoid valve control

l Filter TeM The torgue converter clutch solencid valve is controlied by the
7/// : - TCM. The plunger cioses the drain circuit during the *OFF” period,
unger and opens the circuit during the “ON” period. If the percentage of
OFF-time increases in one cycle, the pilot pressure drain time is

] reduced and pilot pressure remains high.

— The torque converter clutch piston is designed to slip to adjust the
ratio of ON-OFF, thereby reducing lock-up shock.

To torgue
converter clutch
controt vatve 7

W

in Torque converter

clutch solenoid
valve SATO10
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Control Mechanism (Cont’d)

High
4 OFF-time .| Amount of drain .| Pilot pressure
F INCREASING | DECREASING HIGH
e ,
5w
w E |
@ % { ock-up | r @H
3_5 released | i Lack-up : Lock-up
om |:]|> applied
=4 {
T o Sip | RELEASING
y ! MIA
Low L +
High-«— Terque converter clutch —p tow ,
solenoid valve off-time ratio (%)
SATOT1) EM
Torque converter clutch control valve operation LG
F
Lock-up released Lock-up applied
Chamber A . Torque converter clutch piston ;
Torque \ Chamber B Oil pump Chamber B Ol pump 6
converter 37 =
clutch L7 orque converter o ar Torque converter_ .~ ... ier
piston = Aol prossure[ ] T Vot TcM
?' o e /‘llllﬂl"hIJnrnnl)ulrnlun’ﬂl o . gLé
/ o ;  OFF e [
To ol — f,! Torque converter f Pilot pressureOF i Torgue converter
cooler. ? clutch solencid é l clutch solenoid
4 valve cooler - valve L
Torque converter- 2 Drain T (o ' Drain 1 @
clutch control : H =
° Torque converlerTorque conyerter4 Torque converter

clutch control vaive T oliof valve SATO12JA

valve

FITrs R
relief valve

T

Lock-up released

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

When the OFF-duration of the torque converter clutch solenocid valve is short, pilot pressure drains and
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 torque converter

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROL) ST
Forward one-way clutch is used to reduce shifting shocks in downshifting operations. This clutch transmits
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. BS
The overrun clutch operates when the engine brake is needed. :

Overrun clutch operating conditions BT
Gear position Throttle opening 18

P — A

D" position Dy, D,, D, gear position
. il iialld Less than 3/16
“2” position 24, 2, gear position

“1" position 1,, 1, gear position At any position EL
(B4

813
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Control Mechanism (Cont’d)

To overrun clut
control

_

ch

Drainl
Overrun clutch

solenoid valve sgATQi5J

Line pressure (1 position)
l Overrun clutch
reducing valve
=~—Lins
pressure
% ! (2 and 1
Ly Positions)
= Line
pressure
Overrun
clutch / o
Cwverrun T
clutch
control L.
valve
Pilot pressure
ON OFFL__TCM

1

==
[
1|l|‘ 1} L
Cverrun clutch

Drain solenocid valve
SATO184

814

16/16 D position : 2 position 1 position
f | D 4— D T / T g
o @ 22 22
58 D 28 2, 4—2 Bg 11
= § | Fe / : p = o 1 2
3116 \/ * %
o Vshicle speed—b \ Vehicle speed—m Vehicle speed —»
Overrun clutch Overrun clutch Overrun clutch
engages engages engages SATO14d
Pilot pressure Overrun clutch solenoid valve control
TCM The overrun clutch solencid valve is operated by an ON-OFF sig-
% l nal transmitted by the TCM to provide overrun clutch control
{engine brake control).
When this solenoid valve is “ON”, the pilot pressure drain port
on OFF clos_es. When it is “OFF”, the dra_in port opens. _
- Oy 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 clutch
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
spting force. As a resulf, overrun clutch operation pressure is pro-
vided by the overrun clutch reducing valve. This causes the over-
run cluich to engage.

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

FUNCTION OF CONTROL VALVES

Valve name

Function

e Pressure regulator vaive
e Pressure regulator plug
« Pressure regulator sleeve piug

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

Pressure modifier valve and sleeve

Used as a signal supplementary valve to the pressure regulator valve. Regulates pressure-
maodifier pressure (signal pressure) which controls optimum line pressure fer all driving con-
ditions.

Pilat valve

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

Accumulator control valve

Regulate accumulator backpressure to pressure suited to driving conditions.

Manual valve

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

Shift valve A Simultaneously switches four cil circuits using output pressure of shift solenoid valve A to
meet driving conditions (vehicle speed, throtile opening, etc.).
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, elc.).
Provides automatic downshifting and up-shifting {(1st—2nd—3rd—4th gears/4th—3rd—2nd—
15t gears) in combination with shift valve A.

Overrun clutch contral valve

Switches hydraulic circuits to prevent engagement of the overrun clutch simultaneously with
application of the brake band in D,. {Interfocking occurs if the overrun clutch engages during
Do)

“1” reducing valve

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

Cverrun cluich reducing valve

Heduces 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-regulating point, with resultant engine brake capability.

Torque converter relief valve

Prevents an excessive rise in torque converter pressure.,

Torque converter clutch controt
valve, control plug and control
sleeve

Activate or inactivate the lock-up function.
Also provide 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.

AT-37
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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-11} performed by the TCM in combination
with the ECM. The malfunction is indicated by the MIL (malfunction indicator tamp) 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-I! self-diagnostic items. For detail,
refer to AT-51.

OBD-Il Function for A/T System

The ECM provides emission-related on board diagnostic (OBD-I} 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 rela-

tion to A/T system parts.

One or Two Trip Detection Logic of OBD-lI

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.

MiL
ftems One trip detection Twao trip detection
Shift solenoid valve A — DTC: P0750 (1108) X
Shift solenoid valve B — DTC: PO755 (1201) X
Throttle position sensor or switch — DTC: P1705 {1206) X
Except above X

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

OBD-II 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 |l (Self-Diagnos-
tic Resulis) Examples: 1101, 1102, 1103, 1104, etc. For details, refer to EC section [“Malfunction Indi-
cator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tooly Examples: P0705, P0O710, P0720, P0725, etc.
: 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-II Diagnostic Trouble Code (DTC) (Cont’d)

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 (if available) is recom- @B

mended.

e d

[l SELECTSYSTEM
|_ENGINE

=
I
l

[Jp) S S | S | SN | S —

SEF895K

B SELF-DIAG RESULTS [

FAILURE DETECTED TIME
PNP SW/CIRC v
[Po705]

|[ERASE]| PRINT ||FFdata|

SAT370J

W SELF-DIAG RESULTS I ]

FAILURE DETECTED TIME
PNP SW/CIRC [t
[Po705]

|[ERASE]| PRINT |[FFdatal

SAT371J

WA

EM

A sample of CONSULT display for DTC is shown at left. DTC or 1st
trip DTC of a malfunction is displayed in SELF-DIAGNOSTIC L@
RESULTS mode for “ENGINE” with CONSULT. Time data indi-
cates how many times the vehicle was driven after the last detec-
tion of a DTC. EG

FE
CL

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

FA

If a 1st trip DTC is stored in the ECM, the time data will be “[11]". BF

ST

RS
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OBD-ll 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, caiculated
load value, engine coolant temperature, short term fuel trim, long term fuetl 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 prior-
ity 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 fol-

lowing priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: P0O300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 (0115), P0172 (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 If the battery terminal is disconnected, the diagnostic trouble code will be lost within 24 hours.

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

The following emission-related diagnostic information is cleared fram 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)
- 1st trip diagnostic trouble codes (1st trip DTC)

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTC (With CONSULT)

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.

Turn CONSULT “ON” and touch “A/T”.

Touch “SELF-DIAG RESULTS".

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

Touch “ENGINE”.

Touch “SELF-DIAG RESULTS”.

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

NOO AN
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OBD-ll Diagnostic Trouble Code (DTC) (Cont’d)

How to erase DTC (With CONSULT)

1. If the ignition switch stays “ON" after repair work, be sure to furn ignition switch “OFF" once. Wait at least 5 seconds
and then turn it "ON" {engine stopped) again.
Illf| SELECT SYSTEM l I @] SELECT DIAG MODE [:IJ B SELF-DIAG RESULTS D
ENGINE | SELF-DIAG RESULTS Y | FAILURE DETECTED

SHIFT SOLENOIDN A

AT

[ DATA MONITOR

I:> [ DTC WORK SUPPORT

|
| |
| |
| | TcM PART NUMBER |
| l |
1 |
3.

U

=

Ll
[ ERASE][ PRINT || FFdata |

l
I
I
l
l
|
l

. Turn CONSULT “ON”, and touch Touch "SELF-DIAG RESULTS". 4, Touch "ERASE”™. (The DTC in the
"AST". TCM will be erased.)
Touch < | Touch J—‘
F’ “BACK". “BACK"
| Im SELECT SYSTEM | | [m  SELECT DIAG MODE [:” W SELF-DIAG RESULTSH [
I ENGINE | | WORK SUPPORT | FAILURE DETECTED  TIME
[ AT il | [ SELF-DIAG RESULTS | SET SOL A/CIRC 0
[PO750]

| | Q | DATA MONITOR | |'__>
[ | | AcTive TEST |

| I | DTC CONFIRMATION | m
] | [ ECM PART NUMBER ] ERASE |[ PRINT || FFdata
5. Touch "ENGINE". 6.  Touch “SELF-DIAG RESULTS". 7. Touch “ERASE". {The DTC in the

ECM wiil be erased.)
SAT382J

& HOW TO ERASE DTC (With GST)

w ™

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.

Perform “OBD-Il 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.)

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

HOW TO ERASE DTC (No Tools)

1.

SR

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.

Perform “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-49. (The engine warm-up step
can be skipped when performing the diagnosis only o erase the DTC.)

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

AT-41
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

= ENGINE "

Malfunction Indicator Lamp (MIL)

‘ 1. The malfunction indicator lamp will light up when the ignition
switch is turned ON without the engine running. This is for
SERVICE checking the blown lamp.

e If the malfunction indicator lamp does not light up, refer to EL
section (“WARNING LAMPS AND CHIME”).
/ SOON \ (Or see MIL & Data Link Connectors in EC section.)
2. When the engine is started, the malfunction indicator lamp
should go off.
If the lamp remains on, the on board diagnostic system has
SAT964) detected an emission-related (OBD-ll) 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 sole-
hoid).

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

2. Shift schedule (which implies gear position) displayed on GONSULT and that indicated in Service Manual
may differ slightly. This occurs because of the following reasons:
& Actual shift schedule has more or less tclerance or allowance,
e Shift schedule indicated in Service Manual refers to the point where shifts start, and
e Gear position displayed on CONSULT indicates the point where shifts are completed.

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

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

SELF-DIAGNOSIS
IWB SELECT SYSTEM l After performing this procedure, place check marks for resuits on
| ENGINE J the “DIAGNOSTIC WORKSHEET", AT-55. Reference pages are
| T | provided following the items.
r l @ SELF-DIAGNOSTIC PROCEDURE (With CONSULT)
[ J 1.7 Turn on CONSULT and touch "ENGINE” for OBD-l detected
items or touch “A/T" for TCM self-diagnosis.
| | ff A/T is not displayed, check TCM power supply and ground
! | circuit. Refer to AT-76. If result is NG, refer to EL section
—— (“POWER SUPPLY ROUTING").
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CONSULT (Cont'd)

B SELF-DIAG RESULTS I L]

FAILURE DETECTED
THROTTLE POSI SEN

|[ERASE]| PRINT |[FFdata]

SAT416J

operation.

played at real time.

SELF-DIAGNOSTIC RESULT TEST MODE

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

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

FURTHER TESTING MAY BE REQUIRED™")

Detected items TCM self-diagnosis OBD-l (DTC)
Ei
(Screen terms for CONSULT, —:ﬁ%} ot
“SELF-DIAG RESULTS" test mode) Malfunction is detected when ... . Available by
A‘é)a/'rl)a%il?y malfunction
"AIT" "ENGINE” indicator lamp or | "G ETEE
"AT”on CONSULT | ooNgULT or GST
PNP switch circuit ¢ TCM does not receive the correct voltage signal _ PO705
— [ PNP SW/CIRC {based on the gear position) from the switch.
Hevolution sensor e TCM does not receive the proper voltage signal X P0O720
VHCL SPEED SEN-A/T [VEH SPD SEN/CIR AT from the sensor.
Vehicle speed sensar {Meter) ¢ TCM does not receive the proper voltage signal X _
VHCL SPEED SEN-MTR | — from the sensor.
AT 1st gear funclion e A/T cannot be shifted to the 1st gear position _ PO731"1
— [ AT 1ST GR FNCTN even if electrical circuit is good.
A/T 2nd gear function ¢ A/T cannot be shifted 1o the 2nd gear position _ PO732%1
— | A/T 2ND GR FNCTN even if electrical circuit is good.
A/T 3rd gear function s A/T cannct be shifted to the 3rd gear position _ PO733*1
— [A/T 3RD GR FNCTN even if electrical circuit is good.
A/T 4th gear functicn « AT cannot be shifted tc the 4th gear position — PO734*1
— [ A/T 4TH GR FNCTN even if electrical circuit is good.
AT TCC S/V function (Lock-up) s AT cannot perform tock-up even if electrical cir- . PO7441
— [A/T TCC SNV FNCTN cuit is good.
Shift sclenoid valve A & TCM detects an improper veltage drop when it % PO750
SHIFT SOLENOID/V A~ [SFT SOL A/CIRC tries to operate the solenoid valve.
Shift solenoid valve B « TCM detects an improper voltage drop when it X PO755
SHIFT SOLENOID/V B | SFT SOL B/GIRC tries 1o operate the solenoid valve.
Overrun ¢lutch solencid vaive « TCM detects an improper voltage drop when it % P1760
OVERRUN CLUTCH 8/ [ O/R CLUCH SOL/CIRC tries 1o operate the solenoid valve.
T/C clutch solenoid valve « TCM detecls an improper voltage drop when it X 20740
T/C CLUTCH SOV | TCC SOLENOID/CIRC tries to operate the solenoid valve.
Line pressure solencid valve ¢ TCM detects an improper vollage drop when it X PO745
LINE PRESSURE S/V | L/PRESS SOL/CIRC tries to operate the solenoid vaive.
$R|Eggl‘: ggz:ggg :\i?tiﬁr . TCM’ receives an excessively low or high volt- X P1705
THROTTLE POSI SEN | TP SEN/CIRG AT age from the sensor.
Engine speed signal » TCM does not receive the proper voltage signal X PO725
ENGINE SPEED SIG from the ECM.
A/T fluid temperature sensor = TCM receives an excessively low or high volt- X PG710
BATT/FLUID TEMP SEN | ATF TEMP SEN/CIRC age from the sensor.
éghrﬁ'l('gg?_ﬁ)UNlT BAM) | — « TCM memory {RAM) is malfunctioning. -— -
g)ghlfl.l'lgggtn)UNlT AOM) | — « TCM memory (ROM) is malfunctioning. — -
Initial start » This is not a malfunction message T((\:Nhenever «
shutting off a power supply to the TCM, this -
INITIAL START | — message appgars on trﬁf gcreen.)
No failure
(NO SELF DIAGNOSTIC FAILURE INDICATED o No failure has been detected. X X

X : Applicable
- : Not applicable

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

DATA MONITOR MODE (A/T)

CONSULT (Cont’d)

Monitor select

Monitor items Display igl:']t Main Description Remarks
i .
signals signals
Vehicte speed senser 1 (A/T) VHCL/S SE-A/T » Vohicle speed computed from | When racing engine in “N" or “P"
{Revolution sensor) [km/h] or [mph] X signal of revelution sensor is position with vehicle stationary,
- displayed. CONSULT data may not indicate
0 km/h (0 mph}.
Vehicle speed sensor 2 VHCL/S SE-MTR  Vehicle speed computed from | Vehicle speed display may not be
(Meter) [km/h] or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is displayed. (6 mph). it may not indicate 0
km/h (0 mph} when vehicle is sta-
tionary.
Throtlle position sensor THRTL POS SEN X% _ » Throttle position sensor signal
v voltage is displayed.
A/T fluid temperature sensor FLUID TEMP SE & A/T fluid temperature sensor
[V} X _ signal voitage is displayed.
o Signal voltage lowers as fluid
temperature rises.
Battery veltage BATTERY VOLT X _ e Source voltage of TCM is dis-
V] played.
Engine speed ENGINE SPEED « Engine speed, computed from | Engine speed display may not be
[rom] X X engine speed signal, is dis- accurate under approx. 800 rpm.
played. It may not indicate 0 rpm even
when engine is not running.
Overdrive control switch OVERDRIVE SW o ON/CFF state computed from
[ONFOFF] X — signal of cverdrive control SW
is displayed.
P/N position switch P/N POSI SW » ON/OFF state computed from
[ON/OFF] X — signai of P/N position SW is
displayed.
R position switch R POSITICN sW o ON/OFF state computed from
[ON/OFF] X — signal cf R position SW is dis-
played.
D position switch B POSITION SW e ON/OFF state computed from
[ON/OFF] X — signal of D position SW is dis-
played.
2 positicn switch 2 POSITION SwW « ON/OFF status, computed from
[ON/QFF] X — signal of 2 position SW, is dis-
played,
1 position switch 1 POSITION SW o ON/OFF status, computed from
[ON/OFF] X — signat of 1 position SW, is dis-
played.
ASCD cruise signal ASCD-CRUISE » Stalus of ASCD cruise signal is | e This is displayed even when no
[ON/OFF] X _ displayed. ASCD is mounted.
ON ... Cruising state
QFF .., Normal running state
ASCD OD cut signal ASCD-CD CuT « Status of ASCD QD release « This is displayed even when no
[ON/OFF] X _ signal is displayed. ASGCD is mounted,
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW » ON/OFF status, computed from | w This is displayed even _when no
[ON/OFF] X — signal of kickdown SW, is dis- kickdown switch is equipped.
ptayed.
Closed throttle position switch CLOSED THL/SW « ON/OFF status, computed from
[ON/GFF] X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRL/P-SW « ON/OFF status, computed from
{ON/GFF} X e signal of wide open throttle
position SW, is displayed.
Stop lamp swilch BRAKE SW o ON/OQFF status are displayed.
[ON/QFF] X _ ON ... Brake pedal is
depressed.
OFF ... Brake pedal is released.

822
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

3
CONSULT (Cont’d)
Monitor select
Moniter items Display _ECU Main Description Remarks
nput - ignals
signals 9
Gear position GEAR o Giear position data used for
— X computation by TCM, is dis-
played.
Selector lever position SLCT LVR PQOSI » Selector lever position data, « A specific value used for control
— X used for computation by TCM, is displayed if fail-safe is acti-
is displayed. vated due to error.
Vehicle speed VEHICLE SPEED e Vehicle speed data, used for
[km/h] or fmph] — X computation by TCM, is dis-
played.
Throttle position THROTTLE POSI » Throttle position data, used for | » A specific value used for control
[18) — X computation by TCM, is dis- is displayed if fail-safe is acli-
played. vated due to error.
Line pressure duty LINE PRES DTY o Control value of line pressure
(%] _ X solenoid vaive, computed by
TCM from each input signal, is
displayed.
Torque converter clutch solenoid | TCC 8/ DUTY s Control value of torque con-
valve duty [%] _ X verter clutch solencid valve,
computed by TCM from each
input signat, is displayed.
Shift solencid valve A SHIFT 8/v A & Control value of shift solencid | Controf value of soler?oid-is dls
[ON/OFF] _ % valve A, computed by TCM played even if solencid circuit is
from each input signal, is dis- disconnected.
played. The “OFF” signal is displayed if
Shift solenoid valve B SHIFT 5V B o Contral value of shift solencid solenoid circuit is shorted.
[ON/OFF] _ X valve B, computed by TCM
frem each input signal, is dis-
played.
Overrun clutch solenoid valve OVERRUN/C SV « Control value of overrun clutch
[ON/OFF] . X solencid valve computed by
TCM from each input signal is
displayed.
Self-diagnosis display lamp SELF-D DP LMP _ % « Control status of /D OFF indi-
(O/D OFF indicator lamp) [ON/OFF] cator lamp is displayed.

X: Applicable
—: Not applicable

j:l:/use box/ C Data link

connector

for CONSULT
SBF326H

NISSAN
CONSULT
START
| SUB MODE |

SEF302|

DTC WORK SUPPORT MODE WITH CONSULT

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. Tum ignition switch “ON".
4. Touch “START".

AT-45
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

824

SELECT SYSTEM

ENGINE
AT

y

I 1=l

SAT974H

[ A selecToiemone [

| SELF-DIAG RESULTS
| DATA MONITOR

| DTC WORK SUPPORT

[ Tom PART NUMBER

SAT384)

[/\ SELECT ITEM ]

| 1ST GR FNGTN P0731

|
| 2ND GR FNCTN PO732 |
[ 3RD GR ENCTN PO733 |
|
|
|

[ 47TH GR FNCTN Po734

[ TCC stv FNCTN Po744

=

SAT975I

B 2ND GRENCTN Po7azll [

THIS SUPPORT FUNCTION
IS FOR

DTC PO732.

SEE THE SERVICE MANUAL
ABQUT THE DRIVING
CONDITION FOR THIS
DIAGNOSIS.

[ EXIT | START |

SATS76l

M 2ND GRFNCTN Po732 ]
OUT OF CONDITION

GEAR 1
VEHICLE SPEED Okm/h
THROTTLE POSI C.0/8
TCC 8V DUTY 4%

SAT77

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”.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

B 2\D GR FNGTN Po7a2 il L

==z=z———— MONITOR =========:
GEAR 2
VEHICLE SPEED 50km/h
THROTTLE POSK 8.0/8
TCC 8/ DUTY 4%

SAT978I

B 2ND GR FNCTN Po7a i L]

STOP
VEHICLE

SAT979l

I 2ND GR FNCTN Po732 I L]
COMPLETED
B RESULTS I

LEEE m LR X

[ END || PRINT |

SATQEOIJ

l 2ND GRFNCTN PO732 IR D
DRIVE VHCL IN D RANGE
SHIFTING 1224344 UNDER
NORMAL ACCELERATION,

DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK

zz=======: MONITOR ===z=zzz=z===:
ENGINE SPEED 872rpm
GEAR 1
VEHICLE SPEED Okm/h

SAT981I

M 2nD GRFNCTN PO732 B[]
DRIVE VHCL IN D RANGE
SHIFTING t=+ 24344 UNDER
NORMAL ACCELERATION.

DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK
==m=zzz== MONITOR =z=======:
ENGINE SFEED 672rpm
GEAR 1
VEHICLE SPEED Okm/h

YES | NO

SAT982l

CONSULT (Cont’d)

When testing conditions are satisfied, CONSULT screen
changes from “OUT OF CONDITION" to “TESTING”.

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

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

with instructions displayed.

12. Touch “YES” or “NO”.

AT-47
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

13. CONSULT procedure ended.
If “NG” appears on the screen, a maifunction may exist. Go to
“DIAGNOSTIC PROCEDURE”.

W 2ND GR FNCTN Po7a2 il L]
COMPLETED
ERESULTSH

OK

LR K * ¥k ¥k

[ END || PRINT

SATH83I

B 2ND GR FNCTN Po732 D
COMPLETED
B RESULTS

* %k k¥

PRINT |

3 A A ok

| END ||

SATI80I

DTC WORK SUPPORT MODE

DTC work support item

Description

Check item

18T GR FNCTN P0731

Following items for “A/T 1st gear function {P0731)” can be con-

firmed.

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

o Self-diagnosis result (OK or NG)

« Shift solenoid valve A
« Shift solenoid vaive B
e Each clutch

o Hydraufic control circuit

2ND GR FNCTN P0O732

Following items for “A/T 2nd gear function (P0732)” can be con-

firmed.

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

o Self-diagnosis result {OK or NG)

o Shift solenoid valve B
e Each clutch
e Hydraulic control circuit

3RD GR FNCTN P0733

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

firmed.

¢ Self-diagnosis status (whether the diagnosis is being con-
ducted or not}

» Self-diagnosis result (OK or NG)

o Shift solencid valve A
e Each clutch
» Hydraulic control circuit

4TH GR FNCTN P0734

Following items for “A/T 4th gear function (F0734)” can be con-

firmed.

o Self-diagnosis status {whether the diagnosis is being con-
ducted or nct}

s Self-diagnosis result (OK or NG)

» Shift solencid valve A

e Shift solencid valve B

s Overrun clutch solenoid valve
» Line pressure solenoid valve
» Each ¢lutch

o Hydraulic control circuit

TCC S/V FNCTN Po744

Following items for “A/T TCC S/V function {lock-up) (PO744}"

can be confirmed.

e Self-diagnosis status (whether the diagnosis is being con-
ducted or not}

¢ Self-diagnosis result (OK or NG)

« Torque converter clutch sole-
noid valve

e Each clutch

o Hydraulic control circuit

826
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

CODES/FREEZE 1
P1705 THROTTLE POS 1 OBD-ll SELF-DIAGNOSTIC PROCEDURE (With
MALFUNCTION GST)
Refer to EC section ["Generic Scan Tool (GST)”, “ON BOARD @
DIAGNOSTIC SYSTEM DESCRIPTION”].
A
[ENTER] “FREEZE DATA
ER

SAT383I

OBD-Il SELF-DIAGNOSTIC PROCEDURE (No Tools)

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

EG
FIE
GL
(&) TCM SELF-DIAGNOSTIC PROCEDURE (No Tools) ..
DIAGNOSIS START
C l
OVERDRIVE BHC ———— EA
ON/OFF C> 1. Move selector lever to “P" position. Start
the engine. Warm engine to normal No | Goto “1. O/D OFF Indica-
operating temperalure. | tor Lamp Does Not Gome A
2. Turn ignition switch to “OFF” position. On”, AT-159.
SATSE7I) | 3, Wait at least 5 seconds.
4. Turn ignition switch to “ON" position. =R
(Do not start engine.) =
3 5. Does O/D OFF indicator lamp come on
for about 2 seconds? ST
'L Yes
=
& @ RS
2 BT
SAT380H
A&
EL
10X
827
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OVERDRIVE
ONJOFF 5>

S

SATIE8!

OVERDRIVE
ON/OFF [>

kS

SATI69!

OVERDRIVE
ON/OFF >

S

SAT970I
Accelerator pedal
‘\\
o)
Depress Release
SAT981F

e

SAT380H

Diagnostic Procedure without CONSULT

(Cont’d)
®
B )
1. Turn ignition switch to “OFF” position.
2. Turn ignition switch to "ACC” position.
3. Move selector tever from “P” to “D”
paosition.
4. Turn ignition switch to “ON” position.

(Do net start engine.)

5. Depress and hold overdrive control
switch in “OFF” position {the O/D OFF
indicator lamp will be “ON") until
directed to release the switch.

(If O/D OFF indicator lamp does not
come ON, go to step on AT-1786.)

6. Turn ignition switch to “OFF” position.

7. Tumn ignition switch to “ON” position
(Do not start engine.)

8. Release the overdrive control switch
{the O/D OFF indicator lamp will be
“OFF”).

9. Wait 2 seconds.

| |

1. Move selector lever to “2" position.

2. Depress and release the overdrive con-
trol switch (the O/D OFF indicator lamp
will be “ON").

3. Depress and hold the overdrive control
switch {the O/D OFF indicator lamp will
be “CFF”) until directed to release the
switch.

] I

1. Move the selactor lever to “1" position.

2. Release the overdrive controi switch.

3. Depress and relsase the overdrive con-
trol switch {the O/D OFF indicator famp
will be “ON").

4. Depress and release the overdrive con-
trol switch {the O/D OFF indicator lamp
will be “OFF").

5. Depress and hold the overdrive control
switch {the O/D CFF indicator lamp will
be “ON”} until directed to release the
switch,

v

1. Depress accelerator pedal fully and
release.

. Release the overdrive control switch
{the O/D OFF indicator lamp will begin
to flash “ON and OFF").

n

:

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-
NOSIS CODE, AT-51.

:

DIAGNOSIS END

AT-50




ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

SAT437F

Shift sofenoid valve B circuit is short-circuited or discon-

1, = 2.5 seconds t, = 2.0 seconds

AT-51

(Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE
O/0 OFF indicator lamp:
All judgement flickers are the same. 4th judgement flicker is longer than others.
SN i s @ﬂ
—[ oM = ~ Z-
o[ 3% |5 Tar )=
AR Paanee
g‘ealr_tdaagnosm Self-dlagnosis M!ﬁ\
Start signal 10 judgement flickers start
- NAREAD T ten - --- Light
I H ‘ EM
! - L_L I . 1~ Shade - Shade
h L bthbbhbhttht
SAT443F LG
Shift solenoid valve A circuit is short-circuited or discon- ‘
SAT436F | nected.
All circuits that can bg confirmed by self-diagnosis are OK. Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-132. EG
1st judgement flicke_r is longer than others. 5th judgement flicker is {onger than others.
\ [ s
~oLL £ oo 1=
Tw T®E e
Paraneh -~ ™~
- - -~ Light @IL
- - Shade WHT
SAT445F

Revolution sensor circuit is short-circuited or disconnected.
Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN- nected.
SOR) (DTC: 1102), AT-88. ® Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-136.
2nd judgement flicker is longer than others. 6th judgement flicker is longer than others. BA
S WA \ s
8k )= e )
Paane Eaznis
-~ = — AT - - Light -~ -~~~ Light B
. — Shade
__ L --ghade «S‘T
SATA39F SAT447F
] S L . i ircuit i -circuited or dis-
Vehicle speed sensor circuit is short-circuited or discon- S::r:::;rtlegumh solenoid valve circuit is short-circuite RS
nected. )
VALVE (DTC: 1203),
® Go to VEHICLE SPEED SENSORMTR, AT-154. G0 Jo OVERRUN CLUTCH SOLENOID VALVE (DTC: 1203)
3rd judgement llicker is longer than others. 7th judgement flicker is longer than others. ED
NS
(R <
TN A
_ _ — Light
“ EL
- J {--Shade
‘ 19X
SATA4TF eyt SATA4F
Throttle position sensor circuit is short-circuited or discon- Tor que °°’!"e”er cluteh solenoid valve circuit is short-cir-
nected. _ cuited or disconnacted. H SOLENOID VALVE
® Go to THROTTLE POSITION SENSOR (DTC: 1206), AT-140. %Qrg -gg&a%_?%HVEHTER CLUTCH S
ty = 1.0 second 829



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

(Cont’d)

F

O/D OFF indicator famp:

lickers as shown below.

8th judgement flicker is longer than others.

Self-diagnosis
start

- - - -- Light
:ﬂ-[ﬂ;ﬂ,”M - Shade

SAT451F
AST fiuid temperature sensor is disconnected or TCM power

source circuit is damaged.
¥ Go to A/T FLUID TEMPERATURE SENSOR AND TCM

POWER SOURCE, AT-150.

Battery power is low.

~ \////’
SIS
Para S

SAT457F

Battery has been disconnected for a long time.

Battery is connacted conversely.
{(When reconnecting TCM cannectors. — This is not a prob-

lem.)

9th judgement flicker is longer than others.

IO, ...

SAT453F
Engine speed signal circuit is short-circuited or disconnected.

Lamp comes on,

LYY A

mon |-
OFF

/f"\\

Self diagnosis
Start

SAT367J

PNP swilch, overdrive control switch or throttle position

switch circuit is disconnected or TCM is damaged.
Go to 21. TCM Self-diagnosis Does Not Activate (PNP, Over-
drive Control and Throttle Position Switch Circuit Checks),

® Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-81. AT-174,
10th judgement flicker is longer than others.
NV
SIS
—~|_OFF |™—
SN
L —— Light
—- -~ - Shade
) SAT455F
Line pressure solenoid valve circuit is shor-circuited or dis-
connected.
» Goato LINE PRESSURE SOLENOID VALVE (DTC: 1205), AT-
ty = 1.0 second
830
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TROUBLE DIAGNOSIS — Introduction

Sensors

H ®
Solenoid valves

SATE311A

SAT632I

SEF234G

Introduction

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

The TCM also communicates with the ECM by means of a signal
sent from sensing elements used with the OBD-related parts of the
A/T system for malfunction-diagnostic purposes. The TCM is
capable of diaghosing malfunctioning parts while the ECM can
store malfunctions in its memory.

Input and output 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 intermit-
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the
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 cus-

tomer can supply good information about such problems, espe-
cialiy intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example (AT-54) should be used.

Start your diagnosis by locking for “conventional” problems first.
This will help troubleshoot driveability problems on an efectronically
controlied engine vehicle.

Also check related Service bulletins.

AT-53
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet

INFORMATION FROM CUSTOMER

KEY POINTS
WHAT

Vehicle & A/T model

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

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

O No down-shift (0 OC/D - 3rd O3rd— 2nd 0O 2nd — 1st)

I Lockup malfunction

J Shift point too high or too low.

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

3 Noise or vibration

0O No kickdown

O No pattern select

0 Others
(

O/D OFF indicator lamp

Blinks for about 8 seconds.

O Continuously lit O Not lit

Malfunction indicatcr lamp (ML)

832

O Continuously lit O Neot lit
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TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. |O Read the Fail-safe and listen to customer complaints. AT-5
2. |0 CHECK A/T FLUID AT-58
L1 Leakage (Follow specified procedure) G
O Fluid condition
1 Fluid level MA
3. |0 Perform STALL TEST and LINE PRESSURE TEST. AT-58, 61
O Stall test — Mark possible damaged components/others. EM
O Torque converter one-way clutch [0 Low & reverse brake
] Reverse clutch O Low one-way clutch
0 Forward clutch [0 Engine LG
(3 Overrun clutch U Line pressure is low
O Forward one-way clutch [0 Clutches and brakes except high
clutch and brake band are OK EC
[J Line pressure test — Suspected parts:
4. |C Perform all ROAD TEST and mark required procedures. AT-62 FE
-1. Check before engine is started AT-63
O OBD-Il and TCM SELF-DIAGNOSTIC PROCEDURE — MIL and O/D OFF GL

indicator lamp detected items.

PNP switch, AT-80.

A/T fluid temperature sensor, AT-84.

Vehicle speed sensor A/T (Revolution sensor), AT-88.
Engine speed signal, AT-91.

Torgue converter clutch solenoid valve, AT-117.

Line pressure solenoid valve, AT-128.

Shift solenoid valve A, AT-132.

Shift solenoid valve B, AT-136.

Throttle position sensor, AT-140,

Overrun clutch solenoid valve, AT-146. ]
A/T fluid temperature sensor and TCM power source, AT-150. RA
Vehicle speed sensor-MTR, AT-154. _

PNP, overdrive control and throttle position switches, AT-174. _
Battery . BR
Others

4-2. Check at idle AT-64 ST

1. O/D OFF Indicator Lamp Does Not Come On, AT-159.

2. Engine Cannot Be Started In “P” And “N"” POS!IIOT‘I AT-160.
3. _:ré {;‘P” Position, Vehicle Moves Forward Or Backward When Pushed, AT- RS
4. In “N” Position, Vehicle Moves, AT-161.
5. Large Shock. “N” — “R" Position, AT-162. BT
6. Vehicle Does Not Creep Backward In “R” Position, AT-163.

7. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-164.

4-3. Cruise test AT-66,
Part-1 AT-69

1 8. Vehicle Cannot Be Started From D, AT-165. EL
O 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D, AT-166.
10. A/T Does Not Shift: D, —» Dj, AT-167. '
11. A/T Does Not Shift: D, — D,, AT-168. ).
12. A/T Does Not Perform Lock-up, AT-169.
13. A/T Does Not Hold Lock-up Condition, AT-170.

14. Lock-up Is Not Released, AT-170. ‘
15. Engine Speed Does Not Return To Idle (Light Braking D, — D,), AT-171.

oogooooooogoonood

aooo ood

A

oooooo

|
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TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

4. Part-2

O 16. Vehicle Does Not Start From D,, AT-172.

0 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-166.
O 10. A'T Does Not Shift: D, — D5, AT-167. '

O 11. A/T Does Not Shift: D; — D,, AT-168.

AT-71

Part-3

D 17. A/T Does Not Shift: D, — D; When Overdrive Control Switch “ON” —
“OFF”, AT-172

O 15. Engine Speed Does Not Return To Idle (Engine Brake In D;), AT-171.

O 18. A/T Does Not Shift: D; — 2,, When Selector Lever “D” — “2” Position,
AT-173.

L 15. Engine Speed Does Not Return To Idle (Engine Brake In 2,), AT-171.

3 19. A/T Does Not Shift: 2, — 1,, When Selector Lever “2” — *1” Position,
AT-173.

O 20. Vehicle Does Not Decelerate By Engine Brake, AT-174.

O OBD-ll and TCM SELF-DIAGNOSTIC PROCEDURE — MIL and O/D OFF

indicator lamp detected items.

PNP switch, AT-80.

A/T fluid temperature sensor, AT-84.

Vehicle speed sensor-A/T (Revolution sensor), AT-88.
Engine speed signal, AT-91.

Torque converter clutch solenoid valve, AT-117.

Line pressure solenoid valve, AT-128.

Shift solenoid valve A, AT-132.

Shift solencid valve B, AT-136.

Throttle position sensor, AT-140.

Overrun clutch solenoid valve, AT-146.

A/T fluid temperature sensor and TCM power source, AT-150.
Vehicle speed sensor-MTR, AT-154.

PNP, overdrive control and throttle position switches, AT-174.
Battery

Others

obobhouogooooooooo

AT-72

5. |O For self-diagnosis NG items, inspect each component. Repair or replace the
damaged parts.

AT-43

o

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

AT-62

7. |0 Perform DTC CONFIRMATION PROCEDURE for following MIL indicating items
and check out NG items.

Refer to EC section [“Emission-related Diagnostic Information”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION").

O DTC (P0731, 1103) A/T 1st gear function, AT-94.

O DTC (P0732, 1104} A/T 2nd gear function, AT-99.

L DTC (P0733, 1105) A/T 3rd gear function, AT-104.

O DTC (P0734, 1106) A/T 4th gear function, AT-109.

O DTC (P0744, 1107) A/T TCC S/V function (lock-up), AT-121.

EC
section

8. |0 Perform the Diagnostic Procedures for all remaining items marked NG. Repair or
repiace the damaged parts.

Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the component inspection orders.)

AT-76
AT-73

9. {O Erase DTC from TCM and ECM memories.

AT-40

834 AT-56




TROUBLE DIAGNOSIS — Introduction

Work Flow

HOW TO PERFORM TROUBILE DIAGNOSES FOR QUICK AND ACCURATE REPAIR

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

or conditions for a customer complaint.
Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-54) and "DIAGNOS-

TIC WORKSHEET" {AT-55), to perform the best troubleshooting possible. MA
CHECK IN
LISTEN TO CUSTOMER COMPLAINTS AND FILL QUT “INFORMATION o] Aafer o FAIL-SAFE Service Notice or Peecautions, AT-5.
FROM CUSTOMER”, AT-54.
CHECK, PRINT DUT OR WRITE DOWN (18T TRIP) DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE IT IN REPAIR ORDER SHEET,
ALSO CHECK RELATED SERVICE BULLETINS, [E
CHECK AIT FLUID LEVEL AND CONDITION, IF NG, PLAGE CHEGK ON L] Bafer to AT Fluid Check, AT-58. EE
THE DIAGNOSTIC WORKSHEET, AT55,

T

PEQFORM STALL TEST AND LINE PRESSURE TEST. lq—] Fafer to Stall Test and Line Pressure Test, AT-B. G,
PERFORM "DTC CONFIRMATION PROCEDURE" IF THE (18T TRIP) DTC |y ] Follow ROAD TEST procedurs, AT-B2. m
IS AVAILABLE,
PERFORM ROAD TEST AND PLACE CHECKS FOR NG ITEMS ON THE
DIAGNOSTIC WORKSHEET.
No NG #tem or NG tems including
NG items not QBB (1st trip) BTC or
Including any QOBD-II TCM sett-diagnostic itern
DTG or TCM
seli-ciagnostic Rems Fﬁl
A 4
» FOR OBD-H DTC or TOM SELF-DIAGNOSIS NG ITEMS: » Refer to salf-diagnosis, AT42.
—~INSPECT EAGH COMPONENT. » Perform ROAD TEST for al items, Bl
~AEPAR/RERPLACE. v Proceed if self-glagnosis «etects no malfungtion. . i
s PERFORM DTC CONFIRMATION PROCEDURE OR ROAD TEST AND {Non-seli-thagnostic items, especially those that require AT
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC WORKSHEET rerneval, should be repaired in the following steps.)
AGHAIN,
BR
% ¥
PERFOAM DTG CONFIRMATION PROGEDURE FOR FOLLOWING OBD-A Le | Refer 1o EC saction. [“Emission-related Diagnostic
ITEMS AND PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC Information”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIP- ST
WORKSHEET, TION"L

« AT 15T, 2ND, 3RD OR 4TH GEAR FUNCTION,
& AT TCC SV FUNCTION (Lack up).

p| ® FOR ALL REMAINING MALFUNCTIONS: 4| Referto
~INSPECT EACH COMPONENT. * ON BOARD DIAGNQOSTIC SYSTEM DESCRIPTION, AT-38
~REPAIRREPLACE. - AT-62. ?
s PERFORM RQAD TEST AND CONFIRM ALL MALFUNCTIONS ARE o TROUBLE DIAGNGOSIS FOR DTG, AT-80 - AT-146,
ELIMINATED, s TROUBLE DIAGNQSES FOR SYMPTOMS, AT-159 - AT-
174.
8 torn Chast, AT-73,
& Symp
¥
ERASE DTC FROM TCM AND ECM MEMORIES, l¢—i Refer to HOW TG ERASE DTC, AT-40.
NG A 4
FINAL GHECK lg4—] Reterlo BTG CONFIRMATION PROCEDURE, AT-81 - AT-157.

Confirm that the inciden! is completely fixed by perferming BASIC INSFEC-
TFION and DTC CONFIRMATION PROCEDURE. Then, erase the unneces-
sary (afready fixed) 1st tip DTCs in BECM and TCM.
0K
CHECK OUT

€
S

AT-57



TROUBLE DIAGNOSIS — Basic Inspection

SAT767B

Fluid leakage

SAT288G

SAT63BA

SATE47B

SATS13G

836

A/T Fluid Check

FLUID LEAKAGE CHECK

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

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

3. Stop engine.

4, Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem
Dark or black with bumed 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 Overheating

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

Set parking brake and block wheels.
Install a tachometer where it can be seen by driver during test.

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

bl

AT-58



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

7 e 5. Stant engine, apply foot brake, and place selector lever in D
7 - position.
N ' 6. Accelerate to wide open throttle gradually while applying foot
| - brake.
:—:ss G RS 7. Quickly note the engine stall revolution and immediately al
g - ' release throttie.
., e During test, never hold throttie wide open for more than 5
) seconds. _ MA
. \ : Stall revolution:
 omw 2,000 - 2,300 rpm
SAT514G EM
8. Move selector lever to “N” position.
9. Cool off ATF. LG
¢ Run engine at idle for at least 1 minute.
10. Repeat steps 5 through 9 with selector lever in “2”, “1” and “R”
positions. EC
FE
CL
SAT7/1BE
JUDGEMENT OF STALL TEST MT
The test result and possible damaged components relating to each result are shown in the illustrations on next
age.
Fn grder to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-57. ﬂ
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 FA
o Slippage occurs in the following gears:
1st through 3rd gears in “D” position and engine brake functions with overdrive control switch set to “OFF”.
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully closed
throttie). ..... Forward cluich or forward one-way ciutch slippage
Stall revolution is too high in R position: BR
e [Engine brake does not function in “1” position. ..... Low & reverse brake slippage
& ENngine brake functions in “1” position. ..... Reverse clutch slippage
Stall revolution within specifications: Si
e Vehicle does not achieve speed of more than 80 km/h (50 MPH). ..... One-way clutch seizure in torque
converter housing
CAUTION: S
Be careful since automatic fluid temperature increases abnormally.
¢ Slippage occurs in 3rd and 4th gears in “D” position. ..... High clutch slippage BT
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”. A
Stall revolution less than specifications:
e Poor acceleration during starts. ..... One-way clutch seizure in torque converter el
10X
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TROUBLE DIAGNOSIS — Basic Inspection

Judgement of stall test

Stall Test (Cont’d)

Selector lever position Judgement
() H 0 L
2 H 0 L
1 H O L
R (o] H L

Damaged components

Forward clutch

Low & reverse

brake

Forward
one-way

clutch

O : 8tall revoluticn is normal.
H : Stalt revolution is higher

than specified.
L : Stall revolution is lower
than specified.

Low one-way

clutch
Reverse

] clutch

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

838

ﬁ Engine

™~ Torque converter
ong-way clutch

D H 0
2 H O
1 H O
R H o
Selector lever position Judgsment

AT-60

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

SATS07I



TROUBLE DIAGNOSIS — Basic Inspection

Line Pressure Test

D, 2 and 1 LINE PRESSURE TEST PORTS
Location of line pressure test ports are shown in the illustration.

e Always replace pressure plugs as they are self-sealing @l
bolts.

A

Test port for
R position

SAT301FA

ERM

LINE PRESSURE TEST PROCEDURE

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

reach operating temperature, EC
ATF operating temperature:
50 - 80°C (122 - 176°F)
FiE
CL
SAT647B
3. Install pressure gauge to corresponding line pressure port. MIT

Qil pressure gauge set |/
Q {J34301-C) @&\

i 3 g
—

AAT898

4. Set parking brake and block wheels. BR
e Continue to depress brake pedal fully while line pressure
test is being performed at stall speed. -
RS
BT
SATE13G
(A

5. Starn engine and measure line pressure at idle and stall speed.
¢ When measuring line pressure at stall speed, follow the
stall test procedure. =0

Line pressure: Refer to SDS, AT-285.

SAT493G

AT-61 %9



TROUBLE DIAGNOSIS — Basic Inspection

Line Pressure Test (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

Line pressure is low in all positions.

o Qil pump wear

e Contro! piston damage

» Pressure regulator valve or plug sticking

® Spring for pressure regulator valve damaged

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

o Clogged strainer

At idle

Line pressure is low in particular position.

e Fluid pressure leakage between manual valve and
particular clutch

e For example, line pressure is:
— lLow in “R” and “1” positions, but
— Normal in “D¥" and “2" positions.
Therefore, fluid leakage exists at or around low and
reverse brake circuit.

Refer to “CLUTCH AND BAND CHART”, AT-22.

Line pressure is high.

o Maladjustment of throttle position sensor

o A/T fluid temperature sensor damaged

» Line pressure solenoid valve sticking

o Short circuit of ling pressure solenoid valve circuit
e Pressure modifier valve sticking

e Pressure regulator valve or plug sticking

e Open in dropping resistor circuit

Al stall speed

Line pressure is low.

o Maladjustment of throttle position sensor

e Line pressure solenoid valve sticking

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

» Pressure modifier valve sticking

o Pilot valve sticking

ROAD TEST PROCEDURE

1. Check before engine is started.

{}

2. Check at idle.

iy

3. Cruise test.

SAT786A

SAT496G

840

Road Test

DESCRIPTION

e The purpose of the test is to determine overall performance of
A/T and analyze causes of problems.

e The road test consists of the following three parts:

1. Check before engine is started

2. Check at idle

3. Cruise test

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

o 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 DESCRIP-
TION” and “DIAGNOSTIC PROCEDURES FOR
SYMPTOMS”, AT-38 - AT-52 and AT-159 - AT-174.

AT-62



TROUBLE DIAGNOSIS — Basic Inspection

OVERDRIVE
ONJOFF B>

SAT967I

Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED

ABEBE

1. Park vehicle on flat surface.

2. Move sefector lever to “P” position,

3. Turn ignition switch to “OFF” positiorn.
Wait at least 5 seconds.

4. Tum ignition switch to “ON” position.
(Do not start engine.)

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

No

)

Yes

D]
r

Stop ROAD TEST.

Go to "1. O/D OFF Indica-
tor Lamp Does Not Come
On”, AT-159,

Does O/D OFF indicator famp flicker for
about 8 seconds?

Yes

h 4

2

SAT3B0H

No

A

1. Turn ignition switch to “OFF" position.

2. Perform self-diagnosis and note NG
items.
Refer to TCM SELF-DIAGNOSIS PRO-
CEDURE (No Tools), AT-49.

3. Go to “2. CHECK AT IDLE", AT-64.

AT-63

Perform self-diagnosis and
check NG items on the
DIAGNOSTIC
WORKSHEET, AT-55.
Refer to TCM SELF-DIAG-
NOSIS PROCEDURE (No
Tools), AT-48.

A

ER

LC

g

€D
e

T

FA

BIR

ST

841



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
2. CHECK AT IDLE

1. Park vehicle on flat surface. No | Mark the box on the DIAG-
2. Move selector lever to “P” position. 7] NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF” position. Go to “2. Engine Cannot
4. Turn ignition switch to “START” position. Be Started tn “P” and “N"
5. Is engine started? Position”, AT-160.
lYeS Continue ROAD TEST.
Turn ignition switch to “ACC” position.
SAT769B l
1. Move selector lever to “D”, “1”, “2" or Yes | Mark the box on the DIAG-
“R" position. | NOSTIC WORKSHEET.
2. Tum ignition switch to “START" position. Go te “2. Engine Cannot
3. s engine started? Be Started In “P" and “N”
No Position”, AT-160.
Continue ROAD TEST.
1. Move selector lever to “P” position.
SAT770B 2. Turn ignition switch to “OFF” position.
3. Release parking brake.
m A 4
1. Push vehicle forward or backward. Yes | Mark the box on the DIAG-
2. Does vehicle move when it is pushed 7] NOSTIC WORKSHEET.
forward or backward? Go to “3. In “P" Position,
3. Apply parking brake. Vehicle Moves Forward Or
NO Backward When Pushed”,
AT-160.
Continue ROAD TEST.
SAT768B v
Yes

SATT96A

842

SAT771B

1. Start engine.

2. Move seleclor lever to “N” position,

3. Release parking brake.

4. Does vehicle move forward or hack-
ward?

Y

Mark the box on the DIAG-
NOSTIC WORKSHEET.
Ge to “4. In "N” Position,
Vehicle Moves”, AT-161.
Continue ROAD TEST.

J'No
®

{Go to next page.)

AT-64
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Road Test (Cont’'d)

SAT773B

AT-65

®
Braka pedal
‘ Apply foot brake.
,
1. Move selector lever to “R” position. YesL Mark the box on the DIAG-
2. Is there large shock when changing "] NOSTIC WORKSHEET.
from “N” to “R” position? Go to “5. Large Shock “N”
SAT797A P -» “R" Position”, AT-162.
o Continue ROAD TEST.
[r)
& ,
[ "3 1. Release foot brake for several seconds. | NO _| Mark the box on the DIAG-
© -, 2. Does vehicle creep backward when foot "] NOSTIC WORKSHEET.
brake is released? Go to “6. Vehicle Does Not
v Creep Backward In “R”
8 Position”, AT-163.
\ Continue ROAD TEST.
ll A 2
SAT7728| [ 1. Move selector lever to “D7, “2” and “1” No Mark the box on the DIAG-
positions and check if vehicle creeps "] NOSTIC WORKSHEET.
Brake peda! forward. Go to “7. Vehicle Does Not
2. Does vehicle creep forward in all three Creep Forward In “D”, “2"
posittons? Or “1” Position”, AT-164.
Continue ROAD TEST.
Yes
’
Go to 3. CRUISE TEST, AT-66.
For several seconds
SAT7994

)

A

(=

LG

EG

FE

Gl

T

10X

843
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TROUBLE DIAGNOSIS — Basic Inspection

A

\. Data link
connector
for CONSULT

2 ‘Fuse box/

SBF326H
NISSAN
CONSULT
[id
dlij
START
[ SUB MODE |
SEF392|
[l seLecTsvsTeEM |
L ENGINE |
| AT |
| |
| |
| |
|
SATG74H
[l sececTomemooe [
| sELF-DIAGESULTS |
[ DATA MONITOR |
| DTC WORK SUPPORT |
[ TCM PART NUMBER |
I |
| |
SAT385)

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

With CONSULT

e Using CONSULT, conduct a cruise test and record the result.
e Print the result and ensure that shifts and iock-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 focated in left side dash panel.

3. Turn ignition switch “ON",

4, Touch “START".

5. Touch “A/T”.

6. Touch "DATA MONITOR”.

AT-66
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Road Test (Cont’d)

7. Touch “SETTING” to set recording condition.

[l seLect moniTor em |

ECU INPUT SIGNALS

| MAIN SIGNALS |

[ SELECTION FROM MENU |

&
[ seTTING il START |

=
5

SATG02H EV

I’m <ET RECORDING COND l 8. Touch “LONG TIME” and “ENTER” key. e

AUTO TRIG MANU RIG -

| .
SAT297C

|B SELECT MONTOR ITEM | 9. ﬁzfgck to SELECT MONITOR ITEM and touch “MAIN SIG- MT

[ Ecu INPUT sIGNALS W—J 10. Touch “START".

MAIN SIGNALS

[ sELECcTiON FROM MENU |
I | FA
[sena ][ START ﬂ_I RA
SAT903H
11. When performing cruise test, touch “RECORD". BE
#MONITCR % NO FAIL
ENGINE SPEED  B0Grpm
GEAR 1 ST
SLCT LVR POSI NP
VEHICLE SPEED Okm/h
THROTTLE POSI  0.0/8
LINE PRES DTY 2% BS
TCC S/V DUTY 4%
SHIFT SV A ON
SHIFT S/v B[] ON
= g7
L RECORD ] -
SATO71R
12. After finishing cruise test part 1, touch “STOP”. A
#RECORD 4/8 wNO FAIL [y]
ENGINE SPEED 788rpm
GEAR 1 EL
SLCT LVR POSI  N-P
VEHICLE SPEED Okm/h
THROTTLE POSI  0.0/8
LINE PRES DTY 29% ok
TCC S/V DUTY 4%
SHIFT S/V A ON
SHIFT SV B [l ON
STOP i
SATOT2H

AT-67 845
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Road Test (Cont’d)
13. Touch “DISPLAY".

m REAL-TIME DIAG m
* % k¥ NO FAILURE * % % %

[ STORE [ (RECORD1) |

DISPLAY

SAT301C
& ENG  GEAR  SLoT 14. Touch “PRINT”.
SPEED LEVER
18:01  {rpm) POSI
0003 Y 1 D
0002 [T 1 D
0001 JEEITY 1 D
00°00 704 1 D
0001 704 1 D
0002 704 1 D
00'03 704 1 D
LF’RINT ]| GRAPH |
SATI04H
= ENG  GEAR oot 15. Touch “PRINT" again.
SPEED LEVER
18:01  (rpm) POSI
0003 [T} 1 D
00'02 AT 1 D
00'01 [ 1 D
0000 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D n
aLmd || PRINT ]
SATO05H
ENG GEAH BLeT VBRI THRTL 16. Check the monitor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test pant 2 and 3.
POSI SPEED
18:01 {rpm) {km/h)  {/8)
00'03 704 1 o) 0 0.0
00'02 704 1 D 0 0.0
0001 704 1 D 1] 0.0
00'00 704 1 D o 0.0
00’01 704 1 D 0 0.0
00'02 704 1 D 0 0.0
00'03 704 1 D 0 0.0
o004 704 3 D o 00
00'g5 704 1 D 0 0.0

@ Without CONSULT

H_s_ E}] @@ e Throttle position can be checked by voltage across terminals
@ and @ of TCM.

TCM  [of CONNECTOR
42 41

B Lw

=R

SAT331J

846 AT-68
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Road Test (Cont’d)

AT-69

CRUISE TEST — Part 1
1. Drive vehicle for approx. 10 minutes to
warm engine oil and ATF up to operat-
ing temperature.
ATF operating temperature: @Gl
50 - 80°C (122 - 176°F)
OVERDRIVE
ON/OFF > RA
E y
1. Park vehicle on flat surface. EM
SATO01J| | 2. Set overdrive control switch to “ON”
position.
2o 3. Move selector lever to “P” position. LE
- o 4. Start engine.
?
I EC
-~ l Move selector lever to “D” position.
\O 5
[5) y
Accelerate vehicle by constantly depress- CIL
SAT775B| | ing accelerator pedal half-way.
D , i
Does vehicle start from “D,"? No .| Go to “8. Vehicle Cannot
Read gear position. "| Be Started From D,", AT-
165.
Accelerator Continue ROAD TEST.
pedal Yes ]
' , FA
Does A/T shift from “D,” to “D," at the No .| Go 1o "9, A/T Does Not
specified speed? "| shift: b, - D, Or Does BA
Half-way SATaS5G Read gear position, Not Kickdown: D, — D,”,
throttle opening and AT-166.
vehicle speed. Continue ROAD TEST. 5E
Specified speed when shifting from el
@ . @ @ ’ @ l‘D1,! to “Dz”:
Accelerator Accelerator Refer to Shift schedule, AT-285. gT
pedal pedal Yes
0 o '
‘ h 4 ﬁg
: Does A/T shift from “D.," to “D,” at the No | Go to “10. AT Does Not
specified speed? "| shift: Dy — Dy, AT-167.
Read gear position, Continue ROAD TEST. BT
Halfway Halfway throttle position and
SAT401H vehicle speed.
Specified speed when shifting from 14
“Dzii to r‘DSJ!:
Refer to Shift schedule, AT-285.
‘ Yes L
@
fDX
847



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

®
@90 O»a@D® |
Accelerator Accelerator
pedal pedal Does A/T shift from “Dy” to “D,” at the No | Go to “11. AT Does Not
Z ™ specified speed? | shift: D, —» D,", AT-168.
/ ‘ _ Read gear position, Continue ROAD TEST.
throtile position and
vehicle speed.
7 Specified speed when shifting from
Halfway D, to Dy:
SAT402H Refer to Shift schedule, AT-285.
[1] Yes
y
’@ @ . @ Does A/T perform lock-up at the specified | NO | Goto “12. A/T Does Not
speed? Perform Lock-up”, AT-169.
Accelerator  Brake | Accelerator  Brake = Read vehicle speed, throt- Continue ROAD TEST.
pedal pedal pedal 1 .
2 e position when lock-up
‘ Lo l duty becomes 94%.
Specified speed when lock-up
R ’ Lightly g Lightly occurs: .
eleased applied Released ;o oiieq Aefer to Shift schedule, AT-285.
SAT403H Yos
y
Does A/T hold fock-up condition for more | NO | Go to "13. A/T Does Not
than 30 seconds? | Hold Lock-up Condition”,
Yos AT-170.
n A 4
1. Release accelerator pedal. No | Goto “14. Lock-up is Not
2. Is lock-up released when accelerator "| Released”, AT-170.
pedafl is released? Continue ROAD TEST.
Yes
y
'T Decelerate vehicle by applying foot No .| Go to “15. Engine Speed
brake lightly. "| Does Not Return To Idle
2. Does engine speed retum to idle {Light Braking D, — D,}",
smoothly when A/T is shifted from “D," AT-171.
to “Dy"? Continue ROAD TEST.

Read gear position and
engine speed.

Yes
v

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 2", AT-
7t

848 AT-70
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Accelerator

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

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

pedal
Z ‘\\
Z)
/ </
7
Half-way SAT495G
80 km/h
{50 MPH)
Accelerator Acceleratar Accelerator
_pedal pedal pedal
Z ‘\\ A “\
% 7
Halfway Released Fully depressed
SATAD4H
D

R

O»Q

Accelerator
pedal

‘\\

7
Fully depressed

d»Q

Accelerator
pedal

p

7

s
Released

SATA405H

2. Gonfirm selector lever is in “D" position.
A 4
1. Accelerate vehicle by half throttle again. | N° | Go to “16. Vehicle Does
2. Does vehicle start from “D,”? "1 Not Start From D,", AT-
Read gear position. 172.
Continue ROAD TEST.
Yes
B !
1. Accelerate vehicle to 80 km/h (50 MPH) No .| Goto “9. A/T Does Not
as shown in illustration. "| shift: D, — D, Or Does
2. Release accelerator pedal and then Not Kickdown: Dy — D,",
quickly depress it fully. AT-1€6.
3. Does A/T shift from “D," to “D,” as Continue ROAD TEST.
soon as accelerator pedal is depressed
fully?
Read gear position and
throttle position.
Yes
A 4
No

Does A/T shift from “D," to “D," at the
specified speed?
Read gear position,
throttle position and
vehicle speed.
Specified speed when shifting from
“Dy” to “Dg’:
Refer to Shift schedule, AT-285.

Yes

D]
4

.| Go to “10. A/T Does Not

Shift: D, — Dy", AT-167.
Continue ROAD TEST.

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

No

Yes

4

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 37, AT-
72.

AT-71

Go to “11. A/T Does Not
Shift: Dy — D,”, AT-168.
Continue ROAD TEST.

MIA

ER

e

EC

FE

CL

MT
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RA

BR

ST
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BY

A
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TROUBLE DIAGNOSIS — Basic Inspection

850

SAT812A]

N

SATB13A

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

1. Confirm overdrive control switch is in
“ON" position.
2. Confirm selector lever is in “I¥ position.

v

Accelerate vehicle using half-throttle to
“p

Release accelerator pedal.
k 4

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

D] 4

4

Engine brake

SATS99!

@

\ 4

Engine brake

SAT791GA

@

@)
@
 Engine brke,

Engine brake

SAT778B

Does A/T shift from “D,” to “Dy” (O/D No o Goto “17. A/T Does Not
CEF)? | Shift: D, — Dy, When
Read gear position and Overdrive Control Swiich
vehicle speed. “ON” — “OFF”, AT-172.
Continue ROAD TEST.
Yes
v
- . - No " .
Does vehicle decelerate by engine brake? Go to “15. Engine Speed
"1 Does Not Return To Idle
Yes (Light Braking D, — Dj,)”,
AT-171.
Continue ROAD TEST.
v
Move selector lever from "D” to “2” posi-
tion while driving in “D;” (Q/D OFF}.
!
Does A/T shift from “D3” (O/D OFF) to No | Go to “18. A/T Does Not
“2."7 "] Shift: D I—_a DQ,“\E)‘{pen o
Read gear position. ggggéﬂ:,' i\'ll'e; -5 2
Continue ROAD TEST.
Yes
¥
No

-
Does vehicle decelerate by engine brake?

Y

Yes

Go to “15. Engine Speed
Does Not Return To Idie
(Light Braking B, — Dg)",
AT-171.

Continue ROAD TEST.

|| v
1. Move selector lever from “2” to “1” posi- No o/ Go to “19. A/T Does Not
tion while driving in “2,". 7| Shift: 2, — 14, When
2. Does A/T shift from "2, t0 "1,” posi- Selector Lever “27 — “1”
tion? Position™, AT-173.
Read gear position. Continue ROAD TEST.
Yos
v
No

Does vehicle decelerate by engine brake?

Yes

r

1. Stop vehicle.

2. Pertorm self-diagnosis. Refer to TCM
SELF-DIAGNOSTIC PROCEDURE (No
Tools), AT-49,

AT-72

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake”, AT-174.

Continue ROAD TEST.




TROUBLE DIAGNOSIS — General Description

Symptom Chart

OFF vehicle _

< ON vehicle g
58 88, M 187 136 117, 84, 198, | 232, | 239, 245,
: 3 . 81, ' : ; i 187 239 —
Reference page (AT- ) 189 | "8 | s | 8 | 430 | 128 | 128 | 187 214 | 235 | 2a7 256 ol
g
0
o
L7}
w (]
= =
- HE g A
E|l& b
tz [Numbers are arranged in the order K ol 8 2.
it . . o2 =12 =21
o |of inspection. IiL =8 E|@ I
% [p . . . . = % S| o c @ g P
& |Perform inspeclions slarting with Ele 5(2 = Zle 2| g g £ c Ell]
S |rumber one and work up. Circled E g g g = € 2|9 13 5 % g T 3 % =2 &
§ numbers indicate that the transaxle 215 3 = 5|¢ g 2 % 212 58 5lg B}, o HE E
5 Imust be removed from the vehicle. |5 /2 ale 5 2|8 f 22 g zlg = % < £ E: £ %lg g
o @ =2 2 22 2L 9 Ul = 2 o2 - [
K Sls 3|2 |2 3|2 5|2 5]2 51§ 5|5 22 Ezzgggmgg[L@
T B2 2|5 2|t §|% 5|68 2(8 O Ei® F|g o|S 2|2 S|T |5 (¢S
>u.§ S BB g1 8|2 vfls 215 23 OEm:UQCngU}
2 ola 2|2 2|2 &l 58 &|g 2|2 E|E 5|y 5|2 5[z |2 &6]= £
2 El% Ei3 o2 2|t £/ 2| o|c 3{8 E|E 2|2 H|E E|% z|z &%
2 S|E S| S(E 5|S 5|5 S(e 5|% 2|2 5| 5|8 BIf £[8 5|18 &(E] EC
Enom P ———
160 g_l_edoes not siart in "N”, “P 2la 1
positions.
Engine starts in positions other than FE
N and “P".
Tr H e' ‘EPII AR
_ ar_‘l_sax_le noise in and “N 1 3l4 5 2 o ®
positions. @ﬂ__.
Vehicle moves when changing into ¥
uph HH H
160 P" position or parking gear does T VR IR A N S NN SUNN AUNN AU AU AU ISR N IC)}

not disengage when shifted out of

“P" pasition. MT
167 [Vehicle runs in "N’ position. oty oy s ot s e e @ oy L.
Vehicle will not run in “R" position

(bul runs in “D”, “2" and *“1”" posi- e
163 tions). Clutch slips. ! 2|4 3 ® e
Very pcor acceleration.
Vehicle braked when shifting into
- R A Y- T I A A e @ .. D) -
“R" position, I 815 ® [EA,
_ ?hfrp sﬁock in shitting from “N" to b2l sty sl . sl a8l 1. .. .l®
D" position.
Vehicle will not run in D" and “2” o /3
— [positiens (but runs in “1” and “R” | S I NP AU VU SN U (VR I <N I BA
positions).
Vehicle will net run in “D", “17, “2”
164 posmons_ (but runs in “R" position). s 2lae st s e @ @ . @ R
Clutch siips.
Very poor acceleration,
_ F_‘.Iutche_:s or brakes slip scmewhat 1 21, 3. .. ale .|. s|. . |. #z1. do alae . I N £ < ST
in starting.
— |Excessive creep. [ I B |
183, .
164 No creep at all. T . . Jloo2rs . . . Y ®E. @ L] @S
_ fg",l.”e to change gear from “D," to S TR I R PR S I U IR A AU U SR Y
™.
_ ESHE@ tachange gearfom“D"to| |, |5 | |4 15 1 | | 1. | @ |. .|. al. BT
2"
__ |Failure o change gear from “Dy" to o4 4 sl ot s ot s ., ®

iy : : N "

166, | Too high a gear change peint from

167,|“D," o “D,", from “D," to “Dy”, Lo 1te . . 34

168 |from “D3" to *D,". :

_ ?ear change directly from “D,” 1o P T I A R AR I I IR I I RN I R Eﬂ:

D, occurs.

_ 'Engir?e’ stops when shifting lever N I S I A I T (A (5 S A R I 'R IR R (RN I
into “A”, “D", “2" and “17, H@X
Too sharp a shock in change from ® L

— " T N T -2 I S IO VR - T I R IO N
“D,” 1o “D,”.

_ :!'oousha:p a}’ shock in change from AR IR S NP I T I AN IR AR AN IS I IR U

D, to "D5".

851
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TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

A

o]

N vehicle

—_———

.

OFF vehicle

——

Reference page (AT- )

&8,
189

188

co
- &
Lo

61

187, | 136,
132 128

17,
146

84,
187

187

198,
214

232,
235

239,
247

239

245,
256

)

Reference page {AT-

Numbers are arranged in the order
of inspection.

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

Fluid level

Cantrol cable adjustment

PNP switch adjustment

Throtile position sensor (Adjustment)

Revolution sensor and vehicle speed sensor

Engine speed signal

Engine idiing rpm

Line pressure

Control valve assembly

Shift solenoid valve A
Shift solenoid valve B

Line pressure solenoid valve

Tarque convertar clutch solencid valve

Cverrun clutch solenoid valve

A/T fluid temperature sensor

Accumulatar N-D

Accumulator servo release

Ignition switch and starter

Torque converter

il pump

Reverse clitich
High ciutch

Forward one-way clutch

Forward clutch

Low one-way clutch

Low & reverse brake

Parking cocmponents

Toa sharp a shock in change from
“D." to "D,

-

i+

W

@ | Overrun clutch

Almost nc shock or clutches slip-
ping in change from “B," to “D,".

[55]

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

Almost no shock or slipping in
change from “B2;" to “D,".

@ | @ | @ | @ |Brake band

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

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

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

Maximum speed net attained.
Agcceleration poor.

Failure to change gear from “D," to
“p,r.

Failure to change gear from “Dy" to
"D, or from "Dy to “Dy7.

Failure to change gear from “D," to
“D,” or from “Dg" to “0, ™.

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

Too high a change point from “D,"”
to “Dg”, from “D;" to “D,”, from
“D," 10 "D,".

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

Kickdown operates or engine over-
runs when depressing pedal in “D,"”
beyand kickdown vehicle spead
lirnit.

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

Races extremely fast or slips in
changing from “Dy," 10 “D," when
depressing pecdal.

Races extremely fast or slips in
changing from “Dy" 10 “D," when
depressing pedal.

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

Vehicle will not run in any position.

® @

852

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

AT-74




TROUBLE DIAGNOSIS — General Description

A

Symptom Chart (Cont’d)

ON vehicle

B
>

F 3

OFF vehicle

_

Reference page {AT- )

58,
189

188

61

187, 136,
132 128

117,
146

84,
187

187

198,
214

232,
235

235,
247

239

245,
256

}

Reference page (AT-

Numbers are arranged in the order
of inspection.

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

Control cable adjustment

Fluid level

PNP switch adjustment

Throttle position sensor (Adjustment)

Revolution sensor and vehicle speed sensor

Engine speed signat

Engine idling rpm

Line pressure

Control valve assembly
Shift solenoid valve A
Shift solenoid valve B

Line pressure solenocid valve

Torque convertsr clutch solenoid valve

Overrun clutch solencid valve

AT fluid temperature sensor

Accumulator N-D

Accumulator serve release
Ignition switch and starter

Torque converter

Oif pumgp

Reverse cluich
High clutch

Forward ¢lutch

Forward one-way clutch

Qverrun clutch

Low one-way cluich

Low & reverse brake

Brake band

Parking components

171

Faifure to change from “0i;" to
22" when changing lever inta “2”
position.

-]

na

=2}
(3]
o+

€

@

@

Gear change from “2," 1o “2;" in
“2"” position,

17

N

Engine brake does not operate in
“1" position.

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

Baoes not change from “1," 10 “1,"
in “1" positian.

Large sheck changing from “1,” to
“1," in “1" position.

Transaxle overheats.

® QD

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

@ @

Offensive smell at fluid charging
pipe.

@ 9 |9 ®|a&

Torgue converter is not locked up.

Torque converter clutch piston slip.

ol@

Lock-up peint is extremeiy high or
low.

A/T does not shift to “D,” when
driving with averdrive control switch
"ON"-

Engine is stopped at “R”, “D", “2"

and "1" pesitions.

AT-75
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TROUBLE DIAGNOSIS - General Description

TCM Terminals and Reference Value
PREPARATION
e Measure voltage between each terminal and terminat @ or
by following “TCM INSPECTION TABLE”.
e Terminal
Bo®
\ SAT2164
TCM HARNESS CONNECTOR TERMINAL LAYOUT
C T T
! — ]| !
; 1/2]|3|4|s/6!7[8]9 25/26127)128(29(30;31/3233 |
| 10[11112[13]14]15/16[17[18]] ©E 34/35[36/37]38(39 40[+1j42, :
(192021 2op3pal| W (a3ladlas a6i67148|] GV |
| ..
SATA38J
TCM INSPECTION TABLE
(Data are reference values.)
Terminal - . Judgement
No. Wire coior ltem Condition standard
When releasing accelerator pedal 1525V
1 GR Line pressure after warming up engina. ’ '
solenoid valve i
1d valv When depress:r.lg accelere_uor pedal 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5 - 14V
i = after warming up engine.
5 Wi so!enond va‘lve @ g up eng
{with dropping When depressing accelerator pedal
i . , 0.5V or less
resistor) fully after warming up engine.
Yéhrﬁ? tuming ignition switch to Batiery voltage
10 R/Y Power source \,};ﬁ - — -
i When turning ignition switch to 1V or less
“OFF”.
When getlt‘ing o’\,ferdr?\..re control 1V or less
13 W O/D OFF indica- switch in “OFF” position.
tor lam i i
p When spttmg overd_r.lve control Battery voltage
switch in “ON” position.

84 AT-76



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal . . Judgement
No. Wire color tem Condition standard
Torgue converter When A/T performs lock-up. 8 - 15V
3 G/B clutech solenoid
valve When A/T does not perform lock-up. |1V or less
When shift sclenoid valve A oper-
ates. Battery voltage
1 Ry | Shift solenoid {When driving in “D,” or “D,".)
valve A When shift solenocid valve A does not
operate. 1V or less
(When driving in “D," or “D3".)
When shift solenoid valve B oper-
ates. Battery voltage
12 Lap | Shift solenoid (When driving in “D,” or “D;")
valve B When shift solencid valve B does
not operate. 1V or less
(When driving in “Dy” or “D,".)
When overrun clutch solencid valve Battery vollage
20 BRyY |Overrun clutch operates.
solenoid valve When overrun clutch solenoid vaive {4y o jass
does not operate.
Closed throttle When relegsing accel'erator pedal Battery voltage
16 GYIL position switch after warming up engine.
(in throttie posi- When depressing accelerator pedal | 4y, o0 joss
tion switch) after warming up engine.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
17 W/R switch engina.
(in throltle posi- When releasing accelerator pedal
. . X ; V or less
tion switch) after warming up engine. Vo
19 R/Y Power source Same as No. 10
25 B Ground ) —_ -_—
Whan setting selector lever to “1” Battery voltage
26 PUM PNP switch “1” position.
position ((5 ) When setting selector lever to other | 4y, oo
positions.
When setting selector lever to “2” Battery voltage
27 PR PNP switch “2"” position.
position When setling selector lever to other |1y, o jass
positions.
Whgp setting selector lever to “D” Battery voltage
34 YL PNP switch “D” position.
position When setting selector lever to other |y, o jose
positions.
When setting selector lever to “R” Battery voltage
35 G/W PNP switch “R” position.
position When setting selector lever to other | 4y, oo
positions.
When setting selector lever to “N™ or Battery voltage
36 A/G PNP switch “N” “P” position.
or P” position When setting selector lever to other |4y, o jace
positions.
When turning ignition switch to
Power source . - “OFF". 919 Battery voltage
28 BRW  [(Memory back- @ or ((i@ Wh — itch
up) “OI\?’? turning ignition switch to Battery voltage
imatel
. When engine runs at idle speed. Q%F\);OX!ma i
39 WIG Engine speed @Ej - I
signal imate
g When engine runs at 4,000 rpm. 2%%’0)("’71 Y

AT-77
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal - . Judgement
No. Wire color ltem Condition standard
1V or more
Revolution sen- When vehicle cruises at 30 km/h (19 ;’?;Laugjl;l?fs
sor MPH).
29 w (Measure in AC response {0 ;
range) vehicle speed.
When vehicle parks. ov
Vollage varies
40 PIL Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor (1 to 2 MPH) for 1 m (3 ft) or more. [ than 1V and
mare than 4.5V
30° BRY — — —
31 P — m — —
Throttle position
32 R sensor — 4.5 - 55V
{Power source) @
33 W/L LAN — —
When setting overdrive control
o " Batt ltage
59 G/Y Overdrive control switch in “ON” pOSItIOn a ery vo g
switch When setting overdrive contral
L ,, . 1V or less
switch in “OFF” position
When ATF temperature is 20°C Approximately
47 a AT fluid tem- (68°F). 1.5V
perature sensor (C* ) When ATF temperature is 80°C Approximately
{(176°F). 0.5V
Fully-closed
throttle:
When deprassing accelerator pedal | Approximately
41 LAV Throttle position )@ slowly after warming up engine. 0.5V
sensor {Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
A
Throttle position
42 B sensor — —
(Ground)
When ASCD cruise is being per-
Batt itage
formed. (“CRUISE” light comes on.) | - e VOIad
18 v ASCD cruise — .
switch When ASCD cruise is not being per-
formed. (“CRUISE” light does not 1V or less
comes on.)
When “ACCEL” set switch on ASCD 5.8V
o4 L ASCD 4th cut cruise is in “D,” position.
signal “ » ;
g When _A_CC?'EL“ set switch on ASCD |1y, o 1oee
cruise is in "Dg" position.
A When deprassing brake pedal Battery voitage
45 R/G Brake switch @
When releasing brake pedal 1V or less
48 B Ground @ — —

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

**: This terminal is connected to the ECM.

856
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TROUBLE DIAGNOSIS FOR POWER SUPPLY

Remarks: Specification data are reference values,

Main Power Supply and Ground Circuit
TCM TERMINALS AND REFERENCE VALUE

Tehn"glnal Wire color ltern Condition J:gg{ggsdnt
When furning ignition switch to
A SON". Battery voltage
10 RY Power source @) wh — T
en turing ignition swiich to
“OFF”. 1V or less
19 RY Power source \I\aﬁ Same as No. 10
25 B Ground " — —
When turning ignition switch to
Power source ‘ - “OFF”, 919 Battery voltage
28 BR/W | (Memory back- @) or f[@ When turming ianii itch t
i en turning ignition switch to
P) “ON" Battery voltage
48 B Ground - — —
{o
DIAGNOSTIC PROCEDURE

=

€5

HS.

@

[of connecToR]|
10, 19, 28
—

ST

SAT3324

E

€ HE®

[Tem [ofconnecTor]]
25, 48
——

= |

SAT333J

INSPECTION START

r

CHECK TCM POWER SOURCE.

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

2. Check voltage between TCM terminals

NGL Check the following items:

o Harness for short or
open between ignition
switch and TCM termi-

a9, 49, @ and ground. nals (@, @ and & (Main
Voltage: Battery voltage harness)
3. Tumn ignition switch to “OFF” pesition. ¢ Ignition switch and fuse
4. Check voltage between TCM terminal Refer to EL section
@ and ground. {“POWER SUPPLY
Voltage: Battery voltage ROUTING”).
OK
E Y
CHECK TCM GROUND CIRCUIT. NG | Repair open circuit or short
1. Tum ignition switch to “OFF” position. to ground or short to power
2. Disconnect TCM harness connectar. in harness or connectors.

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

OK

¥

INSPECTION END

AT-79
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TROUBLE DIAGNOSIS FOR DTC P0705

PNP switch
SAT291HA

Park/Neutral Position (PNP) Switch

DESCRIPTION

e The PNP switch assembly includes a transmission range

switch.

e The transmission range switch detects the selector lever posi-
tion and sends a signal to the TCM.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal i . Judgement
No. Wire color item Condition standard
N | ;\;r;ﬁ; :etllng selector lever to ™ Battery voltage
26 PUW posiiz‘r’:'mh ! —
Whgrl setting selector lever to other 1V or less
positions.
| \;\;r;ﬁ?oieﬂmg selector lever to “2 Battery voltage
Whgrj setting selector lever to other 1V or less
positions.
N m ‘;\;r;iir:):ettmg selector lever to “D Battery vohtage
@ Whtaﬁ setting selector lever to other 1V or less
positions.
Y\Illen sg‘ttlng selector lever to “N” or Battery voltage
or “P” position When setting selector lever to other
- 1V or less
positions.
- ::\g;iir; :emng selector lever to “R Battery v oltage
s | aw [pnoven 5 :
Whgp setting selector lever to other 1V or less
positions.

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

. PNP SW/CIRC
@ ¢ PO705
- MIL Code No. 1101

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

# Harness or connectors

{The PNP switch circuit is open or
shorted.)

¢ PNP swiich

858
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TROUBLE DIAGNOSIS FOR DTC P0705

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
|In_seLect svsTem | TION PROCEDURE
| ENGINE | CAUTION:
I I Always drive vehicle at a safe speed.
NOTE: &l
I | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
| | DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting [jj4
[ | the next test,
| | After the repair, perform the following procedure to confirm the
sergesk|  malfunction is eliminated. ER
LT ——
2) Select “D R” mode for “ENGINE” wit
[l seecTDiaGmopE [ ) SONSULT LE
| WORK SUPPORT | 3) Start engine and maintain the following conditions for at
feast 5 consecutive seconds.
| SELF DIAG RESULTS | VHCL SPEED SE: 10 km/h (6 MPH) or more @
[ paTa MONITOR | THRTL POS SEN: More than 1.3V
[ acTive TEST ' ] Selector lever: D position (OD “ON” or “OFF”) HE
OR
[ oTC CONFIRMATION | @ 1) Start engine.
[ ECM PART NUMBER | 2) Drive vehicle under the following conditions: GL
SATO1 Selector lever in “D”, overdrive control switch in “ON” or
“OFF” position, vehicle speed higher than 10 km/h (6

MPH), throttle position sensor more than 1.3V and driv- MT
ing for mare than 5 seconds.

3) Select “MODE 7" with GST.
OR
s 1) Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “ON” or EA
“OFF” position, vehicle speed higher than 10 km/h (6 3
MPH), throttle opening greater than 1/2 of the full throttle
position and driving for more than 5 seconds. BA
3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)",
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™]. =@

ST

AT-81 859



TROUBLE DIAGNOSIS FOR DTC P0705

__
A
A [M SELECT SYSTEM ]
I ENGINE _ |
L AT |
SAT974H
ZWMONTOR @ NO FAIL
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 ON
A POSITION SW __ OFF
| RECORD
SATO76H
m CONNECT (‘
AE &)
__TcMm lolconnecTor]|
26, 27, 34, 36, 35
—_—
r'@ &
SAT334]
860

Park/Neutral Position (PNP) Switch (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK PARK/NEUTRAL POSITION
SWITCH CIRCUIT.
1. Tumn ignition switch to “ON"
position.
(Do not start engine.)

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

3. Read out “P/N”, “R”, “D”, “2”
and “1" position switches mov-
ing selector lever to each posi-
tion.

Check the signal of the selector
lever position is indicated prop-
erly.

OR

NG

. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage between TCM
terminals @, @, @, @, @ and
ground while moving selector
lever through each positicn.

Voltage:
B: Battery voltage
0: oV
Terminal No.
Lever position
®| @ | @ @@
PN B 0 [¢] o 0
R 0 B 0 0 0
D o] 0 B 4] 0
2 o 0 0 B 0
1 [ 0 0 0 B
QK

L 4

.| Check the following items:

o PNP swiich
Refer to “Component
Inspection”, AT-83.

e Harness for short or
open between ignition
switch and PNP switch
{Main hamess)

¢ Harness for short or
open between PNP
switch and TCM (Main
harness)

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

Perform Diagnestic Trouble Code (DTC)
confirmation procedure, AT-81.

NG

CK

h 4

INSPECTION END

AT-82

1, Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0705
Park/Neutral Position (PNP) Switch (Cont’d)
COMPONENT INSPECTION

=2
B RS Park/neutral position switch
s f:%) , 55657 . 1. Check continuity between terminals 1) and @ and between
@ 2456789 terminals @ and @, ®, ®, @, ®, @ while moving
manual shaft through each position. Gl
@ Lever position Terminal No.
P “ﬂ”
PNP switch p ®-@ @ —@ (A
< harness connector R @ —0®
N
= N D —@ @ —® B
D @ —0
2 ® — LG
1 OO
EG
l' PNFP switch FE
AW 1A
6Manual shaft N
€l
SAT340J

2. If NG, check again with manual control cable disconnected o
from manual shaft of A/T assernbly. Refer to step 1. T
3. If OK on step 2, adjust manual control cable. Refer to AT-189.

SATE30F

4. If NG on step 2, remove PNP switch from A/T and check con- [gR

ks mi@ PNP switch tinuity of PNP switch terminals. Refer to step 1.
F.S. harness 5. If OK on step 4, adjust PNP switch. Refer to AT-188.
& If NG on step 4, replace PNP switch. ST

SAT341J

861
AT-83



TROUBLE DIAGNOSIS FOR DTC P0710

Shift solencid valve B A/T Fluid Temperature Sensor
Shift solencid valve A
Overnum aluten solenoid valve DESCRIPTION

Torque converter clutch sclencid vaive

The A/T fluid temperature sensor detects the A/T fluid temperature

AT fluid and sends a signal to the TCM,

temperature
sensor

SAT283HA

“C(°F)
0-40 20 b0 20 a0 s0 80 100 120 130 180
(—40) (—4) (32)(68)(104)140)1 'm)(212)(245:)(234)(S:);ﬁtT)gJ o)

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Cold [20°C (68°F)] Approximately 1.5V
A/T fluid temperature sensor ) i
Hot [80°C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
No. standard
- When ATF temperature is 20°C Approiimate!y

a7 G AT fluid tem- w (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately

(176°F). 0.5V

Throttle position
42 B sansor @ — —
{Ground)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)
. ATF TEMP SEN/CIRC
e Harness cr connectors
@ - POT10 TCM receives an excessively low or (The sensor circuit is open or
high voltage from the sensor. shorted.)
: o A/T fluid temperature sensor
@ * MIL Code No. 1208

862 AT-84



TROUBLE DIAGNOSIS FOR DTC P0710

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

|[1_seLEcT sysTem TION PROCEDURE

_ENGINE CAUTION:
Always drive vehicle at a safe speed.
NOTE: @l
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting {44
the next test.

After the repair, perform the following procedure to confirm the
SEF895K|  malfunction is eliminated. ER

SN | SRS | W | B - - -

1} Turn ignition switch “ON” and select “DATA MONITOR”

lﬂl_q SELECT DIAG MODE EII mode for “ENGINE” with CONSULT. LE
2) Start engine and maintain the following conditions for at

| WORK SUPPORT | least 10 minutes (Total). (It is not necessary to maintain

] SELF-DIAG RESULTS | continuously.) EC

CMPS-RPM (REF): 450 rpm or more ~

| DATA MONITOR | VHCL SPEED SE: 10 km/h (6 MPH) or more

| acTivE TEST | THRTL POS SEN: More than 1.2V S

| TG CONRIRMATION —I Selector lever: D poggion {OD “ON"})

[ECM PART NUMBER | 1) Start engine. EL

SATOI 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 1/8 e
of the full open position, engine speed higher than 450
rpm and driving for more than 10 minutes {Total).

3) Select “MODE 7" with GST.

OR
1) Start engine.

2) Drive vehicle under the following conditions: BA
Selector lever in “D” (OD “ON”), vehicle speed higher
than 10 kmvh (6 MPH), throttle opening greater than 1/8
of the full open position, engine speed higher than 450 R4
rpm and driving for more than 10 minutes (Total).

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

AT-85



TROUBLE DIAGNOSIS FOR DTC P0710

Sub-harness
connector

(H‘_‘r\

elz] /

F42

[Q]

SATI56HB

SELECT SYSTEM

ENGINE

—

|
|
|
|
l

]

SAT974H

wMONITOR 4 NO FAIL E‘
VHCL/S SE-A/T Okm/h
YHCL/S SE«MTR Bkmy/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4V
ENGINE SPEED 1024rpm
CVERDRIVE SW
P/N POSI SW

R POSITION SW

l

RECORD |

SATO76H

€A

[ Tcm

o] conneECTOR]]

47

G

=

SAT336J

€A

[ Tcm [of connectonr]]
42

Js

[@]

SAT336J

864

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

Perform Diagnaostic Trouble Code (DTC)
confirmation procedure, AT-85.

:
CHECK A/T FLUID TEMPERATURE NG | 1 Remove ol pan.
SENSOR WITH TERMINAL CORD "] 2. Check the following
ASSEMBLY. items:
1. Tumn ignition switch to “OFF” position. e AT fluid temperature
2. Disconnect terminal cord assembly con- sensor
nector in engine compartment. Refer to “Component
3. Check resistance between terminals (6) Inspection”, AT-87.
and @ when A/T is cold. » Harness of terminal cord
Resistance: assembly for short or
Cold [20°C (68°F)] open
Approximately 2.5 k(}
4. Reinstall any part removed.
oK
B] ,
CHECK INPUT SIGNAL OF A/T FLUID NG‘ Check the following item:
TEMPERATURE SENSOR. "} e Hamess for short to
1. Start engine. ground or short to power
2. Select “ECU INPUT SIGNALS™ or open betwaen TCM,
in “DATA MONITOR™ mode for ECM and terminal cord
“AST” with GONSULT. _assembly (Main harness)
3. Read out the value of “FLUID e Ground circuit for ECM
TEMP SE”. Refer to EC section
Voltage: (“TROUBLE DIAGNOSIS
Cold [20°C (68°F)] — FOR POWER SUP-
Hot [80°C (176°F)]: PLY™).
Approximately
1.5V = 0.5V
OR
@ 1. Start engine.
2. Check voltage between TCM
terminal @ and ground while
warming up A/T.
Voltage:
Cold [20°C (68°F)] -
Hot [80°C (176°F)]:
Approximately
1.5V — 0.5V
3. Turn igniticn switch to “OFF"
position.
4. Disconnect TCM harness con-
nector.
5. Check continuity between termi-
nal @ and ground.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
oK
A 4
NG

1. Perform TCM input/

OK

Y

INSPECTION END

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

AT-86




TROUBLE DIAGNOSIS FOR DTC P0710
A/T Fluid Temperature Sensor (Cont’d)

Wrapped o COMPONENT INSPECTION

A/T fluid temperature sensor

e For removal, refer to AT-187.
e Check resistance between two terminals while changing tem-
perature as shown at left. €l

Thermometer

-_-_;_*_ *__—.u— Temperature °C (°F) Resistance
___________ 20 (68) Approximately 2.5 kQ A

/ ‘ﬁ‘ \ 80 (176) Approximately 0.3 kQ
SAT208F EM

LG
EC
FE

GL

M

AT-87 865
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TROUBLE DIAGNOSIS FOR DTC P0720

Revolution sensor
SAT357H

DESCRIPTION

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Vehicle Speed Sensor-A/T (Revolution sensor)

The revolution sensor detects the revolution of the idier gear park-
ing pawl lock gear and emits a pulse signal. The pulse signal is sent
to the TCM which converts it into vehicle speed.

Terminal i . Judgement
No. Wire color em Condition standard
1V or mare
i Voltage rises
Revolution sen- When vehicle cruises at 30 km/h (19 g;;fjlyl -
29 W o i MPH). nse to
(Measure in AC respo
range) vehicle speed.
When vehicle parks. ov
Throttle position @
42 B 5ensor — —
(Ground)
&

ON BOARD DIAGNOSIS LOGIC

Diagnestic trouble code

Malfunction is detected when ...

Check items (Possible cause}

* VEH SPD SEN/CIR AT

T PO720
: MIL Gode No. 1102

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

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

o Revolution sensor

AT-88



TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revblution sensor)

(Cont’d)

[m  SELECT SYSTEM
ENGINE DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
m TION PROCEDURE

|
|
AT J| CAUTION: @l
|
|
|
8

e Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the
tachometer. MA
NOTE:
K “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
ATo7a DURE” has been previously conducted, always turn ignition EM
switch “OFF” and wait at least 5 seconds before conducting

the next test.

H@] SELECT DIAG MODE DJ After the repair, perform the following procedure to confirm the |G
malfunction is eliminated.

| SELF-DIAGESULTS 1) Turn ignition switch “ON” and select “DATA MONITOR"

| DATA MONITOR mode for “A/T” with CONSULT. EC
2) Drive vehicle and check for an increase of “YHCL/S

| TG WORK SUPPORT SE-A/T” value in response to “VHCL/S SE-MTR" value

| TCM PART NUMBER

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", AT-156.
If the check result is OK, go to following step.

3} Select “DATA MONITOR” mode for “ENGINE” with ClL.

|
|

| .

l increase. FE
|

|

of the full throttle position and driving for more than 5
SATOAI seconds.

SAT385J CONSULT.
4) Start engine and maintain the following conditions for at
|p_n| SELECT_-SYSTEM J least 5 consecutive seconds. T
M VHCL SPEED SE: 30 km/h (19 MPH) or more
| _ENGINE ] THRTL POS SEN: More than 1.2V
I J Selector lever: D position {(“OD”’ ON)
Driving location: Driving the vehicle uphill
| ] (increased engine load) will help maintain the driv-
ing conditions required for this test. =
I l If the check result is NG, go to “DIAGNOSTIC "
| J PROCEDURE", AT-90.
If the check result is OK, go to following step. -
I I 5) Maintain the following conditions for at least 5 consecu- R
SEFB35K tive seconds.
CMPS-RPM (REF): 3,500 rpm or more
THRTL POS SEN: More than 1.2V BR
[In__sewectomemone  [l] Selector lever: D position (OD “ON”)
[ woRK suPPORT | Driving location: Driving the vehicle uphill
(increased engine load) will help maintain the driv- §T
| SELF-DIAG RESULTS | ing conditions required for this test.
OR
| DATA MONITOR | @ 1) Start engine. as
| acTive TeST | 2) grilve vehicle under the following) conrcl:litions: 4 hiah i
elector lever in “D {OD “ON”), vehicle speed higher
| DTC CONFIRMATION i than 30 km/h (19 MPH), throttle opening greater than 1/8 g
|

| ECM PART NUMBER

3) Select “"MODE 7" with GST.
OR HA

1) Start engine.

2) Drive vehicle under the following conditions: .
Selector lever in “D” (OD “ON”), vehicle speed higher EL
than 30 knvh (19 MPH), throttle opening greater than 1/8
of the full throttle position and driving for more than 5
seconds. N0

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

AT-89 867



TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution sensor)

(Cont’d)
[l seLecT sysTEM |
DIAGNOSTIC PROCEDURE
| ENGINE n [
' INSPECTION START
B AT |
I | ,
| | CHECK REVOLUTION SENSOR. NG |"Repair o replace revolu-
| I Refer to “Component Inspection” below. "] tian sensor.
I oK
SATY74H
wMONITOR #NO FAIL  [y] CHECK INPUT SIGNAL.. .| Check the foltowing items:
VHCL/S SE-A/T Okm/h 1. Start engine. "| e Harness for short or
LIS SE-NTT oo/ 2. Select “ECU INPUT SIGNALS” open between TCM,
FLUID TEMP SE 1.2V in “DATA MONITOR™ mode for ECM and revolution sen-
BATTERY VOLT 132-4\’ “AT" with CONSULT. sor (Main hamess}
ENGINE SPEED 1024rpm « _—
OVERDRVE SW O N 3. Read o:;t thle valluz.e of “WVHCL/S o Ground circuit for ECM
P/N POS!I SW O N SE-A/T” while driving. Refer to EC section
R POSITION SW  OFF Check the value changes (“TROUBLE DIAGNOSIS
| RECORD J according to driving speed. FCR POWER SUP-
OR PLY™).
SATO76H )
@ 1. Start engine.
"i 2. Check voltage between TCM

terminal @ and ground while
driving.
(Measure with AC range.}

S 3 [

[_Tcm_|of connecTon]|

20 Voltage:
At 0 km/h (0 MPH):
w ov
At 30 km/h (19 MPH):
o & 1V or more

(Voltage rises gradually in

response to vehicle speed.)
= SAT337J
- OK

Y

NG_ 1. Perform TCM input/
output signal inspection.
2. If NG, recheck TCM pin
OK .
terminals for damage or
2 loose connection with
INSPECTION END hamess connector.

Perform Diagnostic Trouble Code (DTC)
confirmation progedure, AT-89.

COMPONENT INSPECTION
Revolution sensor

/\ / e For removal, refer to AT-188.
' e Check resistance between terminals 1), @ and 3.
\\@@ﬁ\ Terminal No. Resistance

No continuity

f} [Q] @ -3 500 - 65002
DISCONNECT F) (342N = @ - ®

"& N\

\( @®-@

No continuity
SAT084J

868 AT-90



TROUBLE DIAGNOSIS FOR DTC P0725

DESCRIPTION

Engine Speed Signal

The engine speed signal is sent from the ECM to the TCM.
TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
= standard
i |

i When engine runs at idle speed. g%i:;'Oleate y
39 W/G SEi;ﬁ';e speed @ @:_@—j oo
roximate

When engine runs at 4,000 rpm. 2‘;‘; y

ON BOARD DIAGNOSIS LOGIC

Diagnestic trouble code

Malfunction is detected when ...

Check item (Possible cause)

- ENGINE SPEED 8IG

: PO725
: MIL Code No. 1207

TCM does not receive the proper voit-
age signal from ECM.

« Harness or connectors
(The sensor circuit is open or
shorted.)

AT-91

(H

- EM

LG

EC

FE

CL

869



TROUBLE DIAGNOSIS FOR DTC P0725

[In SELECTSYSTEM

ENGINE

I
I
I
I
|
I

870

[lm  sELEGT DIAG MODE

[ woRrK suPPORT

| SELF-DIAG RESULTS

| DATA MONITOR
M

W
| ACTIVE TEST o

| bTC CONFIRMATION

[ ECM PART NUMBER

SATO

Engine Speed Signal (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 ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

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

!
2)

Turn ignition switch “ON" and select “DATA MONITOR”
mode for “ENGINE” with CONSULT.
Start engine and maintain the following conditions for at
least 10 consecutive seconds.
VHCL SPEED SE: 10 km/h (6 MPH) or more
THRTL POS SEN: More than 1.2V
Selector lever: D position (OD “ON”)
OR

2)

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 throttle position and driving for more than 10
consecutive seconds.
Select “MODE 7" with GST.

OR

& 1)

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 throttle position and driving for more than 10
consecutive seconds.

Perform self-diagnosis for ECM.

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

AT-92



TROUBLE DIAGNOSIS FOR DTC P0725

v MONITOR #NO FAIL E]

VHCL/S SE-A/T

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

ENGINE SPEED

OVERDRIVE SW
P/N POS! SW

R POSITICN SW

Ckm/h
Bkm/h
0.4y
1.2V
13.4v
1024rpm
ON
ON
OFF

(ln seLEcT sysTEM |
| ENGINE |
I AT |
I |
| |
| |
| SAT974H

RECORD

SATO76H

Engine Speed Signal (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

¥

B

€HE

[ Tom  lof connecTorl|

=

39

W/G

SAT348J

Perform diagnostic test mode |l (self- NG | Check ignition signal circuit
diagnostic results) for engine control. "1 for engine control. Refer to
Check ignition signal circuit condition. EC section [“Ignition Signal
oK (DTC: 0201)", TROUBLE
DIAGNOSIS FOR DTC
P13207}
A
CHECK INPUT SIGNAL. NG | Gheck the following items:
1. Start engine. o Harness for short or
2. Select “ECU INPUT SIGNALS” open between TCM and
in “DATA MONITOR” mode for ECM
“A/T” with CONSULT. ¢ Resistor and ignition coil
3. Read out the value of “ENGINE Refer to EC section
SPEED"”. [“Ignition Signal (DTC:
Check engine speed changes 0201)", “TROUBLE
accerding to throttle position. DIAGNOSIS FOR DTC
OR P13207].
@ 1. Start engine.
2. Check voltage between TCM
terminal @ and ground.
Voltage: 0.9 (idle speed) - 4.5V
(4,000 rpm)
oK
h 4
Perform Diagnostic Trouble Code (DTC) NG__ 1. Perform TCM input/

confirmation procedure, AT-92.

OK

y

INSPECTION END

AT-93

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

=

LG

EG

FE

&

[FA

ST

&S

BT

871



TROUBLE DIAGNOSIS FOR DTC P0731

AJ/T 1st Gear Function

DESCRIPTION

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

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

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

Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) CFF {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 . " Judgement
No. Wire color Item Condition standard
When shift solencid valve A oper-
ates. Battery voltage
" Y Shift solenoid (When driving in “D," or “D,".}
valve A When shift solencid valve A does not
operate. 1V or less
(When driving in “D,” or “D3".)
When shift solenocid valve B oper-
ates. Battery voftage
i i {(When driving in “D,” or “D;".)
12 LG/B Shift solenoid . : 1 2
valve B When shift solenoid valve B does
not operate. 1V or fess
(When driving in “Dg" or “D,".)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = Ax C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is higher than the position {1st) supposed by TCM, the slip ratio will be more than
normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.

This malfunction will be caused when either shift solenoid valve A is stuck open or shift solenoid valve B is
stuck open.

Gear position supposed by TCM 1 2 3 4
In case of gear position with no malfunctions 1 i 3 4
In case of gear position with shift sclenoid valve A stuck open @ 2 3 3
In case of gear position with shift solencid valve B stuck open @ 3 3 4

) PO731 is detected.

872 AT-94



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

Diaghostic trouble code Malfunction is detected when ... Check items {Possible cause)
- AT 1ST GR FNCTN )
. o Shift solenoid valve A

@ . P73 A/T cannot be shifted 1o the 1st gear | e Shift solenoid valve B el

position even if electrical circuit is good. | @ Each clutch

Hydraulic control circuit
: MIL Code No. 1103 * niydratlie
[l

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting CL

sato7sn| the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

of test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1) Start engine and select “DATA MONITOR” mode for
2}

EM
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seecrsvsrem | TION PROCEDURE LG
[ ENGINE _ | CAUTION:
4 e Always drive vehicle at a safe speed.
}7 AT I e Be careful not to rev engine into the red zone on the EC
tachometer,
I [
| |

[l seecToiagmobe )

[ SELF-DIAG ESULTS
| DATA MONITOR

| DTG WORK SUPPORT SAIT” with CONSULT.

Make sure that output voltage of A/T fluid temperature

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V .

If out of range, drive the vehicle to decrease the voltage FA

SAT3BSJ (warm up the fluid) or stop engine to increase the volt-
age (cool down the fluid).

3) Select “1ST GR FNCTN P0731" of “DTC WORK Sup- BR
PORT" mode for “A/T" with CONSULT and touch
“START". ‘

4) Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH) 1
under the following condition and release the accelera-

[ TOM PART NUMBER

tor pedal completely. RS
THROTTLE POSI: Less than 1/8 (at all times during
step 4)
0 CF) Selector lever: D position (OD “ON”) E
e (-_54'; (gzxégx140(?1)(1631)(18$sx1z?gx;33)(;32)(333) e Check that “GEAR” shows “2” after releasing pedal.
SATO021J 5) Depress accelerator pedal to WOT (more than 7/8 of

Al

“THROTTLE POSI") quickly from a speed of 20 to 25 [{4
kmMm (12 to 16 MPH) untii “TESTING” changes to
“STOP VEHICLE” or “COMPLETED”. (it will take
approximately 3 seconds.) EL
If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE", AT-97.
If “STOP VEHICLE” appears on CONSULT screen, go [
to the following step.

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

o If “TESTING” does not appear on CONSULT for a

AT-95 o7



TROUBLE DIAGNOSIS FOR DTC P0731

874

A/T 1st Gear Function (Cont’d)

6)

7)

long time, select “SELF-DIAG RESULTS” for
“ENGINE”. In case a 1st trip DTC other than P0731
is shown, refer to applicable “TROUBLE DIAGNOSIS
FOR DTC".

Stop vehicle.
Follow the instruction displayed. (Check for normal shift-

ing referring to the table below.)

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedtc 1 —-2— 3 — 4

No malfunction exists 152534

Malfunction for PO731 exists.

2—-2-3->3

45334

8)

Make sure that “OK” is displayed. (If "NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE", AT-97.
Refer to shift schedule, AT-285.
OR

&

1)

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 accelera-
tor pedal completely.
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON’’)
Refer to shift schedule, AT-285.
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 sec-
onds.)
Select “MODE 7" with GST.

OR

4)

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 accelera-
tor pedal completely.

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”’)

Refer to shift schedule, AT-285.

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 sec-
onds.)

Perform self-diagnosis for ECM.

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

AT-96



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

Shift solenoid valve B
Shift solenoid valve A INSPECTION START

Overrun clutch solenoid valve
Torque converter clutch solenoid valve
@l
A 4
CHECK SHIFT SOLENOID VALVE. NG T Repair or repiace shift sole-
1. Remove control valve assembly. Refer " | noid valve assembly. [MEA&,
to AT-187.
) 2. Chack shift solenoid valve operation.
Line pressure o Shift solenoid valve A : _
solenaid valve « Shift solenoid valve B EM
Refer 1o “Component Inspection” below.

oK LG
]

CHECK CONTROL VALVE. NG [‘Repair control valve assem- | B
1. Disassemble control valve assembly. bly.
Refer to “Control Valve Assembly”, AT-
218.
2. Check to ensure that: | FE
e Valve, sleeve and plug slide along
valve bore under their own weight.
e Valve, sleeve and plug are free from GL
burrs, dents and scratches.
« Control valve springs are free from

L

damage, deformation and fatigue,
e Hydraulic line is free from obstacles. T
OK
¥
Perform Diagnostic Trouble Code (DTC) NG_ Check control valve again.
confirmation procedure, AT-95. "| Repair or replace control
oK valve assembly. =
L\
INSPECTION END
SAT3B7H
DISCONNECT COMPONENT INSPECTION . . BIE
-S- it Shift solenoid valve A and B
olenoid valve harness connect
nesr e For removal, refer to AT-187. 8T
Shift solenoid valve B Resistance check
Shift solenoid valve A e Check resistance between terminals 1, @ and ground. a8
Solenocid valve Terminal No. Resistance
{Approx.)
Shift solenoid ® BT
valve A
Shift sotonod Ground 20 - 400
ift solenoi M),
valve B @
EL
[y
SATE38IB
875

AT-97



TROUBLE DIAGNOSIS FOR DTC P0731

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

Shift solenoid valve B e Check solenoid valve by listening for its operating sound while

Shift solenoid valve A applying battery voltage to the terminals ), @ and ground.
Overrun clutch solenoid valve
Torque converter clutch solenoid valve

Line pressure
solenoid valve

SATO58HC

870 AT-98



TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function

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

sis 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 malfunc- MA

tion such as controi valve sticking, improper solenoid valve operation, etc.

Gear position 1 2 3 4 =0
Shift solenaid valve A ON (Closed) OFF (Open) OFF {Open) ON (Closed)
Shift solenoid valve B ON (Closed) ON {Closed} OFF (Cpen) OFF (Open)
LG
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values. EC
Terminal " - Judgement
No. Wire color [tem Condition standard
When shift solenoid valve B opet- FE
ates. Battery voltage
i ; When driving in “D,” or “D,". :
12 L/ | Shift sofenoid { g 1 2"} CL
valve B When shift solencid valve B deces
nat operate. 1V or less
(When driving in “Dg” 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. BE
Gear position supposed by TCM 1 2 3 . 4
Ip case of gear position with no malfunc- 1 2 3 4 ST
tions
In case of gear position with shift solenoid
4
valve B stuck open 4 @ 3 RS

(x P0732 is detected.

BT
Diagnostic trouble code Maifunction is detected when ... Check items (Possible cause)
= A
¢ AT 2ND GR FNCTN :
. » Shift solenoid valve B
. PO732 Aﬂ'_c?annot be. shdted- to lhg 2nd gear | o utch EL
= position even if electrical circuit is good. . .
o Hydraulic controi ¢ircuit
* MIL Code No. 1104
D)

877
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TROUBLE DIAGNOSIS FOR DTC P0732

[m SELECT SYSTEM

ENGINE
Ay

AT

SATI74H

[ln  sELECT DIAG MODE

|

| SELF-DIAG =SULTS
i

| DATA MONITOR

| DTC WORK SUPPORT

| TCM PART NUMBER

|
|
|
l
|
|

SAT385)

2.5~

2.0

1.5

1.0

0.5

oc(oF)

Y20 %o 0 26 a0 &0 80 100 120 140 150
(40} (-4) (32X68)104)1 40)(175)(212)(243)(234@:% -

878

A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

¥ “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition

switch “OFF” and wait at least 5 seconds before conducting

the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

of test.

After the repair, perform the following 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 voitage
{warm up the fluid) or stop engine to increase the volt-
age (cool down the fluid).

3) Select “2ND GR FNCTN P0732" of “DTC WORK SUP-
PORT” mode for “A/T" with CONSULT and touch
“START".

4) Accelerate vehicle to 60 to 65 km/h (37 to 40 MPH)
under the following condition and release the accelera-
tor pedal completely. '
THROTTLE POSI: Less than 1/8 (at all times during
step 4)

Selector lever: D position (OD “ON”)

e Check that “GEAR” shows “3” or “4"’ after releasing
pedal.

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

If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE”, AT-102.

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 DIAGNOSIS
FOR DTC™.

6} Stop vehicle,

7) Follow the instruction displayed. (Check for normal shift-
ing referring to the table below.)

Gear on actual transmission shift pattern when

Vehicle condition
screen is changed to 1 —» 2— 3 — 4

No malfunction exists. 1-2-3-4

Malfunction for P0O732 exists. 453534

AT-100



- TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’d)

8) Make sure that “OK” is displayed. {If “NG” is displayed,

refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE", AT-102.
Refer to shift schedule, AT-285.
OR
G”g‘f 1} Start engine and warm up ATF. @

2) Accelerate vehicle to 63 to 68 km/h (39 to 42 MPH)
under the following condition and release the accelera- MA
tor pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON’’) EY
Refer to shift schedule, AT-285. J‘

3) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POSI") quickly from a speed of 63 to 68 LG
km/h (39 to 42 MPH). (it will take approximately 3 sec-
onds.)

4) Select "MODE 7" with GST. EC

OR
1) Start engine and warm up ATF.

2) Accelerate vehicle to 63 to 68 km/h (39 to 42 MPH) EE
under the following condition and release the accelera-
tor pedal completely.

THROTTLE POSI: Less than 1/8 ClL
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-285.

3) Depress accelerator pedal to WOT (more than 7/8 of iy
“THROTTLE POSI”) quickly from a speed of 63 to 68
km/h (39 to 42 MPH). (It will take approximately 3 sec-
onds.)

4) Perform self-diagnosis for ECM.

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

BR

ST
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TROUBLE DIAGNOSIS FOR DTC P(Q732

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

Line pressure
solenoid valve

E DISCONNEGCT
V.l

A/T 2nd Gear Function (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

l

CHECK SHIFT SOLENOCID VALVE.

NG

Repair or replace shift sole-

1. Remove control valve assembly. Refer
to AT-187.

2. Check shift solenoid valve operation.
o Shift solenoid valve B
Refer to “Component Inspection” below.

m—

| noid valve assembly.

SAT958HC]

CHECK CONTROL VALVE.

NG

Repair control valve assem-

1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”, AT-
218.
2. Check to ensure that:
o Valve, sleeve and plug slide along
valve bore under their own weight.
e Valve, sleeve and plug are free from
burrs, dents and scratches.

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

e Hydraulic line is free from obstacles.

lOK

h 4

bly.

Perform Diagnostic Trouble Code (DTC)

NG

Check control valve again.

confirmation procedure, AT-100.
OK

Y

INSPECTION END

SAT367H

Solenoid valve harness connector

Shift solenoid valve B

el

COMPONENT INSPECTION

Shift solenoid valve B

e For removal, refer to AT-187.
Resistance check

2
| Repair or replace control
valve assembly.

e Check resistance between terminal (1) and ground.

SATE39IB

880

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve B @ Ground 20 - 400
AT-102



TROUBLE DIAGNOSIS FOR DTC P0732

Shift solenaid valve B
Shift solenecid valve A
Overrun clutch solenoid valve

Line pressure
solenoid valve

Torque cenwverter clutch solenoid valve

/1121314
slalr15) &)

& DISCONNECT
T.S.

SATEE9HC

A/T 2nd 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-103

A

EN

LG

BR

ST

RS
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TROUBLE DIAGNOSIS 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 indicater lamp is indicating another self-diagno-
sis malfunction.

¢ 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 malfunction such
as control valve sticking, improper solenoid valve operation, malfunctioning servo piston or brake band,

etc.

Gear position 1 2 3 4
Shift sclenoid valve A ON (Closed) QOFF (Open) OFF (Open) ON {Closed)
Shift solenoid valve B ON (Closed) ON {Ciosed) OFF {Open) OFF {QOpen)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . " Judgement
No. Wire color ltem Condition . standard

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

11 LW
When shift solenoid valve A 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

882

follows:

Torque converter slip ratio = Ax C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is higher than the position {3rd) supposed by TCM, the slip ratio will be more than
normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.

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

Gear position supposed by TCM 1 2 3 4

I f iti i -

'n case of gear position with no malfunc 1 P 3 4
tions

In case of gear position with shift solenoid ; 1 @ 4
valve A stuck closed
(O: PO733 is detected.

Diagnostic trouble code Malfuncticn is detected when ... Check iterns (Possible cause)

. AT 3AD GR FNCTN
i i Ive A
© PO733 AIT cannot be shifted to the 3rd gear | ° Shift solencid valve

osHtion even [f electrical circuit is good o Each clutch
P good. 1 g Hydraulic control circuit
: MIL Code No. 1105

AT-104



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

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

If out of range, drive the vehicle to decrease the voltage CL

SAT385) (warm up the fluid) or stop engine to increase the volt-
age (cool down the fluid).

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

4} Accelerate vehicle to 80 to 95 km/h (50 to 59 MPH)
under the following condition and release the accelera-
tor pedal completely.

THROTTLE POSI: Less than 1/8 (at all times during [

[y __seecrsvorem | TION PROCEDURE
L ENGINE ] CAUTION:
[ AT . l 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- A
DURE” has been previously conducted, always turn ignition
| } switch “OFF” and wait at least 5 seconds before conducting
satg7aH|  the next test. EM
TESTING CONDITION:
Always drive vehicle on a level road to improve the accuracy
[l seiecTDiAGMODE [ of tock L
ISE'-F'D'AGMESU'-TS I After the repair, perform the following procedure to confirm the
| DATA MONITOR | malfunction is eliminated. EC
=" 1}  Start engine and select “DATA MONITOR” mode for
| DTC WORK sUPPORT | “AIT” with CONSULT.
|TCM PART NUMBER | 2) Make sure that output voltage of A/T fiuid temperature EB
|
|

Je

step 4)
0 O Selector lever: D position (OD “ON”’)
-40 20 6 20 40 60 80 100 120 140 160 e Check that “GEAR” shows “4” after releasing pedal. 33
{-40) (~4) (32)(68)(104)(140)(175)(212)(248)(234)5(33:_% o1 5} Depress accelerator pedal steadily with 3.5/8 - 4.5/8 of

‘“THROTTLE POSI” from a speed of 80 to 95 km/h (50
to 58 MPH) until “TESTING” changes to “STOP [Gg
VEHICLE” or “COMPLETED”. (it will take approxi-
mately 3 seconds.)
If the check result NG appears on CONSULT screen, go ST
to “DIAGNOSTIC PROCEDURE”, AT-107.
If “STOP VEHICLE" appears on CONSULT screen, go
to following step. RS
e Check that “GEAR” shows “3” when depressing
accelerator pedal with 3.5/8 - 4.5/8 of “THROTTLE
POSI”, BT
e N “TESTING” does not appear onh CONSULT for a
long time, select “SELF-DIAG RESULTS” for
“ENGINE”. In case a 1st trip DTC other than P0733 KA
is shown, refer to applicable “TROUBLE DIAGNOSIS
FOR DTC”.
6) Stop vehicle. EL
7) Foliow the instruction displayed. (Check for normal shift-
ing referring to the table below.) Ty

Gear on actual transmission shift pattern when

Vehicl diti
ehicle condition screen is changed to 1 > 2 - 3 — 4

No malfunction exists. 1-22-53-4

Malfunction for P0733 exists. 1=1—->4->4

883
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TROUBLE DIAGNOSIS FOR DTC P0733

884

A/T 3rd Gear Function (Cont’d)

8)

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

Refer to “DIAGNOSTIC PROCEDURE”, AT-107.

Refer to shift schedule, AT-285.

@

1)
2)

OR
Start engine and warm up ATF.
Accelerate vehicle to 80 to 95 km/h (50 to 59 MPH)
under the following condition and release the accelera-
tor pedal completely.
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-285.
Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” fraom a speed of 80 to 95 km/h (50
to 59 MPH). (It will take approximately 3 seconds.)
Select “MODE 7" with GST.

NO
JOOLS,

3)

4)

OR
Start engine and warm up ATF.
Accelerate vehicle to 80 to 95 km/h (50 to 59 MPH)
under the following condition and release the accelera-
tor pedal completely.
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-285.
Depress accelerator pedal with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 80 to 95 km/h (50
to 53 MPH). (It will take approximately 3 seconds.)
Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp {MIL)",
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-106



TROUBLE DIAGNOSIS FOR DTC P0733

Shift solencid valve B

Shift solenoid valve A

Qverrun clutch solenoid valve

Torque converter clutch sclenoid valve

Lina pressure
solenoid valve

T

DISCONNECT

T.5.
SATIB0HC

SAT367H

E DISCONMECT

Solenoid valve harness connector

Shift solenoid valve A

SAT640IB

A/T 3rd Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

L 4

CHECK SHIFT SOLENOID VALVE.

NG

Repair or replace shift sole-

1. Remove control valve assembiy. Refer
to AT-187.

2. Check shift solenoid valve operation.
e Shift solenoid valve A
Hefer to “Component Inspection™ below.

OK

E Y

| noid valve assembly.

CHECK CONTROL VALVE.

NG

Repair control valve assem-

Y

1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”, AT-
218.
2. Check to ensure that:
« Valve, sleeve and plug slide along
valve bore under their own weight.
o Valve, sleeve and plug are free from
burrs, dents and scratches.

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

o Hydraulic line is free from obstacles.

lOK

bly.

Perform Diagnostic Trouble Code (DTC)

NG

Check control valve again.

Y

confirmation procedure, AT-105.

OK

hd

INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve A

e For removal, refer to AT-187.
Resistance check

Repair or replace control
valve assembly.

e Check resistance between terminal @ and ground.

istance
Solenoid valve Terminal No. Resis
(Approx.)
Shift solenoid
20 - 400
valve A & Ground

AT-107

A

Ebd

LG

EC

FiE

(T

FA

(B

BR

ST
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TROUBLE DIAGNOSIS FOR DTC P0733

Shift solenoid valve B
Shift soleneid valve A

Qverrun clutch solenoid valve
Torgque converter cluich solencid valve

Line pressure
solengid valve

ﬁE DISCONNECT

SATS80HC

A/T 3rd Gear Function (Cont’d)
Operation check

Chaeck solenoid vaive by listening for its operating sound while
applying battery voltage to the terminal 2 and ground.

AT-108



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function

DESCRIPTION

e This is an OBD-I| self-diagnostic item and not availabie in TCM self-diagnosis.

e This malfunction wiil not be detected while the O/D OFF indicator lamp is indicating another self-diagno-
sis malfunction.

e This malfunction is detected when the A/T does not shift into fourth gear position or the torque converter
clutch does not lock up as instructed by the 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.

Gear position i 2 3 4

Shift solencid valve A ON (Ciosed) OFF {Open) OFF (Cpen} ON (Closed)

Shift solencid valve B ON (Closed) ON (Closed) OFF (Open) OFF (Open)
CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specificaticn data are reference values.

Monitor item Condition Specification

Torque converter clutch solencid LOCk_ui "OFF” Approximately 4%
valve duty Lock-up “ON” Approximately 94%

Small throttle opening
(Low line pressure) Approximately 24%

Line pressure sclenoid valve duty ! 3

Large throttle opening Approximately 95%
{High line pressure)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Tempal Wire color ltem Condition Jg;jagnedrgrednt
When releasing accelerator pedal 15 - 2.5V
; GR Line pressure (ﬁ after warming up engine.
solenoid valve C@ When depressing accelerator pedal | g gy or less
fully after warming up engine. :
Line pressure When releasing accelerator pedal 5. 14V
0 wis | solenoid valve @ after warming up engina.
{with dropping When depressing accelerator pedal | gy or Jess
resistor) fully after warming up engine. :
Torque converter When A/T performs lock-up. 8- 15V
3 G/B clutch solenoid
valve When A/T does not perdform lock-up. |1V or less
When shift solenoid valve A oper-
ates. o Battery voltage
11 Ry Shift solencid (When driving in “D,” or “D,".}
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,” or “D3".}
When shift solencid valve B oper-
ates. o Battery voltage
1o Le/g | Shift solenoid {When driving in *D,” or “0,".)
valve B When shift solenoid vaive B does
not operate. 1V or less
(When driving in “D3" or *D,".}
When overrun clutch solenoid valve
Overrun clutch operates. Battery voltage
20 BR/Y -
solenoid valve When overrun clutch solenoid valve |1y or jass
does not operate.

AT-109
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont’d)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is much lower than the position (4th) supposed by TCM, the slip ratio will be much
less than normal. In case the ratio does not reach the specified value, TCM judges this diagnosis maifunction.
This malfunction will be caused when shift solenoid valve B is stuck closed.

Gear position supposed by TCM 1 2 3 4
I f iti i -

p case of gear position with no maifunc ] 5 3 4
tions

0 P i - - -

n case of gear position with shift solenoid 1 5 2 @

valve B stuck closed

(O: PO734 is detacted,

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

* A/T 4TH GR FNCTN
I PO734

. MIL Code No. 1106

« Shift solenoid valve A

¢ Shift solenoid valve B

# Overrun clutch solenoid valve

o Line pressure solencid valve

e Each clutch

e Hydraulic control circuit

e Torque converter clutch solenoid
valve

A/T cannct be shifted to the 4th gear
position even if electrical circuit is good.

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition

88

il

SAT974H

{[M  SELECT DIAG MODE

O

| SELF-DIAG EsULTS

M

LDATA MONITOR

| DTC WORK SUPPORT

{ TCM PART NUMBER

|
|
|
|
|
]

SAT386)

[l seieor svstem | TION PROCEDURE
I ENGINE _ | CAUTION:
I AT W | e Always drive vehicle at a safe speed.
¢ Be careful not to rev engine into the red zone on the
| | tachometer.
I | NOTE:
|

switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy
of test.

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

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

AT-110



TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont'd)

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 voltage
(warm up the fiuid) or stop engine to increase the volt-
age (cool down the fluid}. Gl

MA

=

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

4) Accelerate vehicle to 60 to 70 km/h (37 to 43 MPH})
under the following condition and release the accelera- E(C
tor pedal completely.

THROTTLE POSI: Less than 5.5/8 (at all times during

step 4) FE
Selector lever: D position (OD “ON”}
0 — CU'F) Check that “GEAR” shows “3” after releasing pedal.
“50 & 20 40 o0 3 * ap
;33)(_8 (a2)(23)(140?:)(1?10)(#5)(12?2)(;42)(;;2){:123) 5} Depress accelerator pedal steadily with 1/8 - 2/8 of CL
SATO21J “THROTTLE POSI” from a speed of 60 to 70 km/h (37

to 43 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi- [T
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
to following step.

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

e If “TESTING” does not appear on CONSULT for a RA
long time, select “SELF-DIAG RESULTS” for
“ENGINE”. In case a 1st trip DTC other than P0734 _
is shown, refer to applicable “TROUBLE DIAGNOSIS BR
FOR DTC".

6) Stop vehicle.

7) Follow the instruction displayed. (Check for normal shift- ST
ing referring to the table below.)

Gear on actual transmission shift pattern when RIS

Vehicle condition screen is changed to 1 — 2 — 3 — 4

No malfunction exists, 122324 BT
=)
Malfuncticn for P0734 exists. 1-2—-2—1

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

Refer to shift schedule, AT-285. ER
OR
@ 1) Start engine and warm up ATF.

2) Accelerate vehicie to 60 to 70 km/h (37 to 43 MPH} [0 |
under the following condition and release the accelera-
tor pedal completely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position {OD “ON”)
Refer to shift schedule, AT-285.

AT-111
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TROUBLE DIAGNOSIS FOR DTC P0734

890

A/T 4th Gear Function (Cont’d)

3)

4)

Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE
POSI” from a speed of 60 to 70 km/h {37 to 43 MPH) (It
will take approximately 3 seconds.)
Select “MODE 7" with GST.

OR

@

2)

3)

Start engine and warm up ATF.

Accelerate vehicle to 60 to 70 km/h (37 to 43 MPH)
under the. following condition and release the accelera-
tor pedai completely.

THROTTLE POSI: Less than 5.5/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-285. :

Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE
POSI” from a speed of 60 to 70 km/h (37 to 43 MPH).
(It will take approximately 3 seconds.)

Perform self-diagnosis for ECM.

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

AT-112



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

O»0Q

INSPECTION START

Accelerator
pedal
v \ h 4
" During “Cruise test — Part 17 (AT-69), | Y85 | Go to & and check for
dDBS_fA/g shift ggm D3 to D4 at the v proper |ock_up‘
speciiied speed: Refer to AT-115.
No
7
Haltway SATO88H .
Perform pressure test. NG .| Go to ®. Refer to AT-114,
Refer to AT-51. -
Shift solenoid valve B
Shift solencid valve A oK
Overrun clutch solenoid valve
Torgue converter clutch solenoid valve
-~ i
CHECK SOLENOID VALVES. NG | Replace solenoid valve
L‘Zﬂgg{m“m 1. Remove control valve assembly. "| assembly.
Refer to AT-187.
2. Refer to “Compenent Inspection™, AT-
Line pressure 116,
solenoid valve
oK .
B y
CHECK CONTROL VALVE. NG | Repair control vaive.
1. Disassemble control valve assambly. 4
Refer to AT-218.
2. Check to ensure that:
e Valve, sleeve and plug slide along valve
bare under their own weight.
« Valve, sleeve and plug are free from
burrs, dents and scraiches.
» Controi valve springs are free from
damage, deformation and fatigue.
o Hydraulic line is free from obstacles.
OK
r
Does A/T shift from D; to D, at the speci- NGk Check control vaive again.
fied speed? Repair or replace control
oK valve assembly.
A
Perform Diagnostic Trocuble Code (DTC) NG_ Go to (& and check for
SAT387H| | confirmation procedure, AT-110. praper lock-up.
oK Refer to AT-115.

h 4

INSPECTION END

AT-113

A

]

LG

EG

FE

GL

M
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TROUBLE DIAGNOSIS FOR DTC P0734

E DISCONMNECT
T.5.

Solenoid valve harness connector

Line pressure
sclenoid valve

[s2]{3+]

3[4
7[8/

]

SATE41IB

A/T 4th Gear Function (Cont’d)

®

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-187.

2. Refer to "Component inspection”, AT-
116.

NG

OK

B3]
¥

Replace sclencid valve
assembly.

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to AT-218.

2. Check line pressure circuit valves for
sticking.

» Pressure regulator valve

e Pilot valve

¢ Pressure modifier valve

NG

OK

¥

h J

Repair control valve.

SAT367H

892

fied speed?

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

NG

OK

r

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-110.

NG

OK

r

INSPECTION END

AT-114

Y

Go to (8 and check for
proper lock-up,
Refer to AT-115.




TROUBLE DIAGNOSIS FOR DTC P0734

O» @D

Accelerator
pedal

Helfway SAT989H

o BISCONNECT
1]

T8.
Solenoid valve harness connector

Torque converter clutch solenoid valve

SATe4218

SATAB7H

A/T 4th Gear Function (Cont’d)

During “Cruise test — Part 1" (AT-69), YesL Perform “Cruise test - Part
does A/T perform lock-up at the specified 17 again and return to the
speed? start point of this flow
hart.
No ¢
A 4
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. | assembily.
1. Remove control vaive assembiy.
Refer to AT-187.
2. Refer to "Component Inspection”, AT-
116.
OK
B
b,
CHECK CONTROL VALVE. NG | Repair controt valve.
1. Disassemble control valve assembly. "
Refer to AT-218.
2. Check control vaives for sticking.
» Torque converter clutch control valve
. Torque»_ converter clutch relief valve
OK
4
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "| mepair or repiace control
Voe valve assembly.
s
NG | perform “Cruise test —

Perform Diagnostic Trouble Gode {(DTC)
confirmation procedure, AT-110.

OK

h 4

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

INSPECTION END

AT-115

W

BR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS FOR DTC P0734

Line pressure
solenoid vaive

Shift solenoid valve B

Shift solenoid valve A

Qverrun clutch solencid valve
Torque converter clutch solenoid valve

temperature
sensor

Shift solenoid valve B

Shift solenoid valve A

Qverrun clutch solenoid vaive
Torque converter clutch solenoid valve

£
3N
gy
Ling pressure (-
solencid valve '

temperature
sensor

1T2

‘
B

st\

r—'———\fﬁz
&

894

T8.

DIECONMNECT

SAT962HC

A/T 4ath Gear Function (Cont’d)
COMPONENT INSPECTION

Solenoid valves

e For removal, refer to AT-187.

Resistance check

e Check resistance between terminals (1), @, ®, @ and

® } and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve A @
Shift solenoid
20 - 400
valve B @
Qverrun clutch @
solenoid valve Ground
Line pressure
2.5-50
solencid valve @ 5
Torque converter
clutch solencid ® 10 - 2002

valve

Operation check

e Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (D, @, ®, @ and

® ) and ground.

AT-116



TROUBLE DIAGNOSIS FOR DTC P0740

Shift solenoid valve B Torque Converter Clutch Solenoid Valve

T Ovenron steh sorenoid vake DESCRIPTION

Torque canverter clutch solenoid vaive The torque converter clutch solenoid valve is activated, with the
gear in “D,", by the TCM in response to signals sent from the g
vehicle speed and throttie position sensors. Lock-up piston opera-

tion will then be controlled.

Lock-up operation, however, is prohibited when A/T fluid tempera- a

ture is too low. _
When the accelerator pedal is depressed (less than 2/8) in lock-up
condition, the engine speed should not change abruptly. If there is  Ejf

Line pressure
solenoid valve

SAT322GA e . . .
a big jump in engine speed, there is no lock-up.
CONSULT REFERENCE VALUE IN DATA MONITOR MODE LG
Remarks: Specification data are reference values.
Monitor item Condition Specification Ee
Lock-up “OFF” Approximately 4%
Torque converter cluich solenoid valve duty I 4
Lock-up “CN” Approximately 94% Fe
TCM TERMINALS AND REFERENCE VALUE 6L
Remarks: Specification data are reference values.
Terminal , " Judgement
No. Wire color item Condition standard MY
Torque converter When A/T performs lock-up. 8-15v
3 G/B cluich solenoid
valve
When A/T does not perform lock-up. {1V or less
PA
ON BOARD DIAGNOSIS LOGIC RA
Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)
: TCC SOLENOID/CIRC H .
TCM detects an improper voltage drop * Te;]rnesz? or 9;”?‘*““.:’?5
: PO740 when it tries to operate the solenoid {The solenoid circult Is open or (51
= valve shorted.)
’ T/C clutch solencid valve
* MIL Code No. 1204 *
RS
BT
FA
EL
[3)4
895

AT-117



TROUBLE DIAGNOSIS FOR DTC P0740

Torque Converter Clutch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

[l SELECT_SYSTEM

el —

[ _ENGINE i TION PROCEDURE

I NOTE:

l If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition

I switch “OFF” and wait at least 5 seconds before conducting

the next test.
After the repair, perform the following procedure to confirm the
SPFagsK malfunction is e!imiqated. .
1) Turn ignition switch “ON”.
2) Select "DATA MONITOR” mode for “ENGINE” with

I
I

UL

FM SELECT DIAG MODE E|| CONSULT and wait at least 1 second.
OR
| woRK SUPPORT —l @ 1} Turn ignition switch “ON".
[ SELF-DIAG RESULTS | 2) Select “MODE 7" with GST.
OR
DATA MONITOR
I | 1) Turn ignition switch “ON”.
| ACTIVE TEST | 2) Perform self-diagnosis for ECM.
[ DTC CONFIRMATION ] Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
| EGM PART NUMBER |
SATS11I

89 AT-118



TROUBLE DIAGNOSIS FOR DTC P0740

Sub

Fap

harr;ess /"L_‘T\

connector \8

DISCONNECT

&)
T5.

[/

[&]

ad et

SATEBOGF

B

Sub-harness
conhecler

@.9

)

H.S.

DISCOUNNECT @

TCM  |O| CONNECTOR
3

G/B

SAT343.J

Torque Converter Clutch Solenoid Valve

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

CHECK GROUND CIRCUIT,

1. Turn ignition switch to “OFF" position.

2. Disconnect terminal cord assembly con-
nector in engine compariment,

3. Check resistance between terminal &
and ground.
Resistance: 10 - 200

NG

OK

y

.| 1. Remove oil pan. Refer

to AT-187.

2. Check the following
iterns;

o Torque converter cluich
solenoid valve
Refer to “Component
Inspection”, AT-120.

e Harness of terminal cord
assembly for short or
open

CHECK POWER SOURCE CIRCUIT.
1. Turn ignition switch to “OFF” position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal &)
and TCM harness connector terminal
@.
Continuity should exist.
If OK, check harness for shon to
ground and short to power.
4. Reinstall any part removed.

NG

OK

r

.| Repair open circuit or short
"] to ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-118,

NG

OK

A

INSPECTION END

AT-119

.| 1. Perform TCM input/

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

WA
ElY
LG
EG
FE
oL

T

FA

BR

ST

RS

BT
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TROUBLE DIAGNOSIS FOR DTC P0740

& DISCONNEGT
1.5.

Solenocid valve harness conneclor

Torque converter clutch solenoid valve

SATH431B

& DECONNECT
TS

Solenwoid valve harness connector

Torque converter clulch solenoid valve

SATB42IC

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

Torque converter clutch solenoid valve

e For removal, refer to AT-187.

Resistance check

¢ Check resistance between terminal &) and ground.

Sclenoid valve Terminal No. Resistance
{Approx.)
Torque converter
clutch solenoid ® Ground 10 - 200
valve

Operation check

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

AT-120



TROUBLE DIAGNOSIS FOR DTC P0744

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

DESCRIPTION

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

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

e This malfunction is detected when the A/T does not shift into fourth gear position or the torque converter
clutch does not lock up as instructed by the TCM. This is not caused by electrical malfunction (circuits open MA
or shorted) but by mechanical malfunction such as controi valve sticking, improper solenoid valve
operation, malfunctioning cil pump or torque converter clutch, etc.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE £
Remarks: Specification data are reference values.
Monitor item Condition Specification LG
Lock-up “OFF” Approximately 4%
Torque converter clutch solenoid valve duty ) ) EG
Lock-up “ON" Approximately 94%
TCM TERMINALS AND REFERENCE VALUE FE

Remarks: Specification data are reference values.

Judgement GL

Terminal ) o
No. Wire color ltem Condition standard
i |
When relegsung accellerator peda 1525V MT
] &R Line pressure @ after warming up engine.
solenoid valve When depressing accelerator pedal 0.5V or less
fully after warming up engine. ’
Line pressure When releasing accelerator pedal 5. 14V
o wW/B So!enoid Va|ve y after Warming up engiHE- FA
(with dropping e Whan depressing accelerator pedal
- i . . 0.5V or less
resistor) fully after warming up engine.
Torque converter When A/T performs lock-up. 8- 15V RA
3 G/B clutch solenoid
valve When A/T does not perform lock-up, |1V or less
When shift solencid valve A oper- BIR
ates. Battery voltage
; i When driving in “D,” or “D,".
11 Ay Shift solenoid ( 9 1 4" ST
valve A When shift solencid valve A does not
operate. 1V or less
(When driving in “D,” or “D3".) RS
When shift solencid valve B oper-
ates. Battery voltage B
i LB Shift solenoid {When driving in “Dy" or *D,”.) =1
valve B When shift solenoid valve B does
not operate. 1V or less M8
(When driving in “D3" or “D,".)
When overrun clutch solenoid valve Battery voltage =
20 BR/Y Overrun clutch operales.
solenaoid valve When overrun clutch solenoid valve 1V or less
doss not operate. o

AT-121 o



TROUBLE DIAGNOSIS FOR DTC P0744
A/T TCC S/V Function (Lock-up) (Cont’d)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

If the actual gear position is much lower than the position {4th) supposed by TCM, the slip ratio will be much
less than normal. In case the ratio does not reach the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when shift solenoid vaive B is stuck closed.

Gear position supposed by TCM 1 2 3 4
III case of gear position with no malfunc- ’ . 2 3 4
tions
In case of gear position with shift solenoid
1 2 2 @
valve B stuck closed
) P0744 is detectd.
Diagnostic trouble code Malfunction is detected when ... Check items (Possible cause)
: AT TCC S/V FNCTN .
« Torque converter clutch sclenoid
. A/T cannot perform lock-up even if valve
: P0744 X T
electrical circuit is good. « Each ciutch
Hydraulic control circuit
. MIL Code No. 1107 *ny

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

[ SELECTsYSTEM TION PROCEDURE

ENGINE _ CAUTION:
wy Always drive vehicle at a safe speed.
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test. .
After the repair, perform the following procedure to confirm the
SAT974H  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

I
I
| AT
I
I
I
I

|l sececToiagmope [

I SELF-DIAG JSULTS sensor is within the range below.
| DATA MONITOR FLUID TEMP SEN: 0.4 - 1.5V

If out of range, drive the vehicle to decrease the voltage
| DTC WORK SUPPORT

I (warm up the fluid) or stop engine to increase the volt-
| TCM PART NUMBER | age (cool down the fluid).

3) Select “TCC SV FNCTN P0744” of “DTC WORK SUP-
I PORT” mode for “A/T” with CONSULT and touch
[ “START”.

SAT385J
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TROUBLE DIAGNOSIS FOR DTC P0744

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

2.5Y 4) Accelerate vehicle to more than 70 km/h (43 MPH) and
maintain the - following condition continuously until
“TESTING” has turned to “COMPLETED". (It will take
approximately 30 seconds after “TESTING” shows.)
THROTTLE POSI: 1/8 - 2/8 (at ali times during step al

2.0~

1.5

] 4}
" Selector lever: D position (OD “ON”)
0.5 TCC S/V DUTY: More than 94% MA
VHCL/S SE-A/T: Constant speed of more than 70
'140 30 0 20 46 ed 8 1d0 120 130 1'6(?( & km/h (43 MPH)
(-40) (-4} (32)(68)(104)(140)(176)(212X24B)(284)(53§$2)21J ¢ Check that “GEAR” shows “4”’, E
e For shift schedule, refer to SDS, AT-285.

e 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".

5) Make sure that “OK” is displayed. (if “NG” is displayed, [EC

refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-124. -
Refer to shift schedule, AT-285. [Fle
OR
@ 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in “D”, throttle opening GL
1/8 - 2/8 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 [T
shift schedule. Refer to shift schedule, AT-285.

3} Select “MODE 7” with GST.

OR
1) Start engine and warm up ATF.

2) Start vehicle with selector lever in “D”, throttle opening  _
1/8 - 2/8 and D, lock-up position for approximately 30 [FA
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-285.

3) Perform self-diagnosis for ECM.

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

o)
24

ST
RS
BT
HA

EL
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TROUBLE DIAGNOSIS FOR DTC P0744

-1 g0

. Accelerator
pedal

‘\\

7

Haltway

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

DIAGNOSTIC PROCEDURE

INSPECTION START

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

Torque converter clulch solenoid valve

Line pressure
solenoid valve

r
During “Cruise test — Part 17 (AT-69), Yes | Go to ® and check for
doesl;{vg shift ggm D, to D, at the "1 proper lock-up.
specilied specd: Refer to AT-126.
No
SAT988H v
Perform line pressure test. NG_ Go to (. Refer to AT-125.
Refer to AT-61. "
OK
Y
CHECK SOLENOID VALVES. NG | Replace solenoid valve
1. Remove control valve assembly. "] assembly.
Refer to AT-187.
2. Check solenoid valve assembly opera-
tion.
Refer to AT-127.
OK
B A 4
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-218.
2. Check to ensure that:
s Valve, sleeve and plug slide along valve
bore under their own weight.
s Valve, sleeve and plug are free from
burrs, dents and scratches.
e Control valve springs are free from
damage, deformation and fatigue.
e Hydraulic line is free from obstacles.
OK
h 4
Dees A/T shift from D, to D, at the speci- NG .| Check control valve agai.
fied speed? "| Repair or replace control
OK valve assembly.
Y
NG | Go to ® and check for

SAT367H

902

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-122.

Y

OK

v

INSPECTION END

proper lock-up.
Refer to AT-126.

AT-124




TROUBLE DIAGNOSIS FOR DTC P0744
A/T TCC S/V Function (Lock-up) (Cont’d)

DISCOKMECT @
A€
T.8. y
Solenoid valve harness connector .
CHECK LINE PRESSURE SOLENOID | NG [ Replace sofenoid valve @l
VALVE. assembly.
1. Remove centrol valve assembly.
Refer to AT-187. (]I
2. LCheck line pressure solenoid valve
operation.
Lirlue pr_essu[re Refer to AT-127. E]
solencid valve OK
' B LG
r
CHECK CONTROL VALVE. NG Repair control valve.
1. Disassemble control valve assembly. " EC
Refer to AT-218.
2. Check line pressure circuit valves for
sticking. Fg
1]2]3]4 i
\5|6[7[8/ e Pressure regulator valve
¢ Pilot valve el
sateatic| | ® Pressure modifier valve
OK
MT
F
Does A/T shift from D, to D, at the speci- NG‘ Check control valve again.
fied speed? Repair or replace contro!
0K valve assembly.
h 4
Perform Diagnostic Trouble Code (DTC) NG_‘ Go to (8) and check for
confirmation procedure, AT-122. "| proper lock-up. .
o) Refer to AT-126. i
SATI67H
4
INSPECTION END BR
ST
RE
BT
[FlA
EL
[P
903

AT-125



TROUBLE DIAGNOSIS FOR DTC P0744

O @d

Accelerator

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

pedat

Halfway SATHBIH

E DISCANNECT
A€

Solenoid valve harness connector

Torgue converter clutch solenoid valve

SATG42I1D

SAT367H

904

During “Cruise test - Part 1” (AT-69), Yes | perform “Cruise test - Part
does A/T perform lock-up at the specified | 1" again and return to the
speed? start point of this flow
No chart,
h 4
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE, "| assembly.
1. Remove control valve assembly.
Refer to AT-187.
2. Check torque converter clutch solencid
valve operation. Refer to AT-127.
OK
E A 4
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-218.
2. Check control valves for sticking.
e Torque converter clutch control valve
» Torque converter clutch relief valve
OK
F
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "1 Repair or replace control
embly.
Vos valve ass y.
,
NG

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-122.

Y

OK

y

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

INSPECTION END

AT-126




TROUBLE DIAGNOSIS FOR DTC P0744

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

(i

i

Line pressure
solenoid valve

o 1.5.
1]2[3
L——(S—Il-i 7-!_;\ DISCONKECT
SAT7341C

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

Line pressure
salencid valve

SAT962HE

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

Solencid vailves

¢ For removal, refer to AT-187.

Resistance check
Check resistance between terminals (D, @, ®, and ®)

and ground.

Solenoid valve

Terminal No.

Resistance
{Approx.)

Shift solenoid
valve A

Shift solenoid
valve B

Qverrun clutch
solenoid valve

Line pressure
solencid valve

®@le|e|e

Torque converter
clutch solencid
vaive

@

Ground

20 - 4002

2.5 - 542

10 - 2082

Operation check
Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (D, @, ® , @ and
® } and ground.

AT-127

@l
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E
LG
EC
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CL
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A

EL
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TROUBLE DIAGNOSIS FOR DTC P0745

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

A/T fluid
temperature
SENSOr

SAT282HA

Line Pressure Solenoid Valve

DESCRIPTION

The line pressure solenoid valve regulates the oil pump discharge
pressure to suit the driving condition in response to a signai sent
from the TCM.

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 switch is
“OFF".

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

Line pressure solenoid valve duty

Condition Specification
Small throttle opening
(Low line pressure} Approximately 24%
¥ i
Largs throttle opening Approximately 95%

{High fine 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 throttle position switch is

"OFF".

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal - Judgement
Wi | .
No. ire color [tem Condition standard
When rE|E:‘:ZlSIng accellerator pedal 15-.p5v
1 G/R Line pressure @ after warming up engine.
solencid valve When depressing accelerator pedal |/ .\,
fully after warming up engine. '
Line pressure When releasing accelerator pedal 5_ 14V
5 WiB solenoid valve after warming up engine.
(Wiflh dropping -‘:& When depressing accelerator pedal | -/ o.r less
resistor) fully after warming up engine. )
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detecied when ... Check items (Possible cause)

. LUPRESS SOUCIRG
@ . PO745
© MIL Code No. 1205

« Hamess or connectors
{The solenoid circuit is open or
shorted.)

e Line pressure solenoid valve

TCM detects an improper vollage drop
when it tries to operate the solenoid
valve,

AT-128



TROUBLE DIAGNOSIS FOR DTC P0745

[ SELECT_SYSTEM

ENGINE

Il—|——---|I—

I
I
I
I
I
I

S

1] S | G- | S—_—

FRo5K]

[lm  sELECT DIAG MODE

(=]

| WORK SUPPORT

] SELF-DIAG RESULTS

| DATA MONITOR

| ACTIVE TEST

| DTC CONFIRMATION

| ECM PART NUMBER

SATO1I

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

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

!
2)

Turn ignition switch “ON” and select “DATA MONITOR”
mode for “ENGINE” with' CONSULT.
Depress accelerator pedal completely and wait at Ieast

1 second.
OR

@

Turn ignition switch “ON”.
Depress accelerator pedal completely and wait at least
1 second.
Select "MODE 7" with GST.
OR

Turn ignition switch “"ON”.

Depress accelerator pedal completely and wait at least
1 second.

Perform self-diagnosis for ECM.

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

AT-129

Gl

MA
i
LG
EG

FE

T

[F,

EL

DX |

907



TROUBLE DIAGNOSIS FOR -DTC P0745

Line Pressure Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

908

confirmation procedure, AT-129.

Sub-harness /TE.TQ
connectar SN [ [}/
Fa2 "
[Ql CHECK GROUND CIRCUIT. NG | 4, Remove control valve
1. Turn ignition switch to “OFF" position. assembly. Refer to
= 2. Disconnect terminal cord assembly con- AT-187.
nector in engine compartment. 2. Check the foltowing
SAT957HB| | 3. Check resistance between terminal 3 items:
EE and ground. e Line pressure solenoid
El _ Resistance: 2.5 - 5O valve
oK Refer to “Component
Inspection”, AT-131.
Y By e Hamess of terminal
K Ej] cord assembly for
Sub-harness short or open
connector F42
DISCONHECT E v
. @ CHECK POWER SOURCE CIiRCUIT. NGL Check the following iterns:
1. Turn ignition switch to “OFF” position. e Dropping resistor
°| CONNECTOR( || 2. Disconnect TCM hamess connector. Refer to “Component
2 1 3. Check resistance between terminal @ Inspection”, AT-131.
and TCM harness connector terminal e Hamess for short or
w/B G/R . open between TCM ter-
Resistance: 11.2 - 12.800 minal &) and terminal
OK cord assembly (Main
L—‘i] harness)
r
CHECK POWER SOURCE CIRCUIT. NE. Repair open circuit or short
SAT344. 1. Turn ignition switch to “OFF” position. to ground or short to power
2. Check continuity between terminal @ in harngss or connectors.
and TCM harness connector terminal
@.
Continuity should exist.
If OK, check harness for short tc
ground and short to power.
3. Reinstall any part removed.
OK
r
Perform Diagnostic Troubie Code {DTC) NG‘ 1. Perform TCM input/

OK

¥

INSPECTION END

AT-130

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




TROUBLE DIAGNOSIS FOR DTC P0745
Line Pressure Solenoid Valve (Cont’d)

COMPONENT INSPECTION

E DISCOMNECT
- Line pressure solenoid valve
Solencid vave harness connector e For removal, refer to AT-187.

Resistance check Ql
e Check resistance between terminal @ and ground.

Solenoid valve Terminal No. F:eAsF,)i;trzr;c)e MIA,
Line pressure
solenocid valve @ Ground 25-50 EM
‘ LI@
EC
SIEEIL) FE
\g|8[71g/
CL
SATE44IB
ecomecr Operation check MT
0 e Check solenoid valve by listening for its operating sound while
L2 applying battery voltage to the terminal @ and ground.

Solenoid valve harness conneclor

Line pressure
solenoid valve
ER

| .

2134
678/ g7
SATe411D
Dropping resistor AA
oraconNECT ¢ Check resistance between two terminals.

Resistance: 11.4 - 12.6102 EBL |

SAT9331A

909
AT-131
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift solencid valve B

Shift solencid valve A

Overrun clutch sclenoid valve

Torgue converter clutch solenoid valve

Line pressure
solenoid valve

Shift Solenoid Valve A

DESCRIPTION

Shift solenoid vaives A and B are turned “ON” or “OFF” by the
TCM in response to signals sent from the PNP switch, vehicle
speed and throttle position sensors. Gears will then be shifted to
the optimum position.

SAT322GA
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 . - Judgement
No. Wire color ltem Condition standard
When shiit solenoid valve A oper-
ates. Battery voltage
i ; When driving in “D,"” or “D,".
11 /Y Shift solenoid ( g : )

valve A

When shift solencid valve A does not
operate.
(When driving in “D,” or “Dy".)

1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

- SFT SOLA/CIRC
. PO750

- MIL Gode No. 1108

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

shorted.)

« Harness or connectors
{The solencid circuit is open or

@ Shift solenoid valve A

AT-132



TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

E SELECTSYSTEM TION PROCEDURE

|__ENGINE CAUTION:
NOTE: Gl

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting }A
the next test.

|
l l Always drive vehicle at a safe speed.
|
|
|

l
l ‘ After the repair, perform the following procedure to confirm the Bl
SEFE95K]  malfunction is eliminated. =l

1} Turn ignition switch “ON” and select “DATA MONITOR”
|[In  seecToiaGMoDE  [of] . gt:?teefr?gri;gNGINE” with CONSULT. c
| WORK SUPPORT I 3) Drive vehicle in D position and allow the transmission to
| SELF-DIAG RESULTS | shift “17 — “27 (“GEgR”). EC
R
| DATA MON'TDHHW I @ 1) Start engine.
[ ACTIVE TEST e ] 2) Drive vehicle in D, — D, position. _ EE
(570 conemmTon ] 3) _Select "MODE 7” with GST.
| ECM PART NUMBER | Start engine. oL

SATO11 Drive vehicle in D, — D, position.

W N —
N St St

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

=

{7

FA

911
AT-133



TROUBLE DIAGNOSIS FOR DTC P0750

Sub-harness
connector

/]

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

y

SAT953HB

MECONNECT

0

T.S.

Sub-harness
connector

6;??9

R/Y

CHECK GROQUND CIRCUIT.
1. Turn ignition switch to “OFF” position.

2. Disconnect terminal cord assembly con-

nector in enging compartment.

3. Check resistance between terminal &
and ground.
Resistance: 20 - 40Q

NG

OK

r

1. Remove control valve
assembly. Refer to
AT-187.

2. Check the following
items:

@ Shift solenoid valve A
Refer to “Component
Inspection”, AT-135,

e Harness of terminal cord
assembly for short or
open

CHECK POWER SOURCE CIRCUIT,
1. Turn ignition switch to “OFF” position.
2. Discennect TCM harness connector.
3. Check continuity between terminal @
and TCM harness connector terminal
.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

NG

m DISCONNECT
4 € 6
|L_rcm  [o] connecToR |l
11
RIY
SAT345)

OK

Y

Repair open circuit or short

"| to ground or short to power

in harness or connectors.

Perform Diagnostic Trouble Code {DTC)
confirmation procedure, AT-133.

NG

912

OK

A 4

INSPECTION END

AT-134

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0750

Solencid valve harness connector

Shift solenoid valve A

G2
e
el

SATE4DIC

Shift soleneid valve B
Shift solenoid valve A

Line pressure
solenoid valve

)
TS,

Overrun clutch solencid valve
Torque converter clutch solenoid valve

Ih®

DISCOGNNECT

SATO60HE

Shift Solenoid Valve A (Cont’d)
COMPONENT INSPECTION

Shift solenoid valve A
¢ For removal, refer to AT-187.

Resistance check
e Check resistance between terminal @ and ground.
Solenoid valve Terminal No. Resistance
{Approx.}
Shift solenoid
valve A @ Ground 20 - 40Q

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

AT-135

MA
=}
LC
EG
FE
GL

VIl

ST
RS
BV
A

EL

913



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid valve B Shift Solenoid Valve B

Shift solenoid valve A
Overrun clutch solenoid valve DESCRIPTION

Torque converter ciutch solenoid valve Shift solenocid valves A and B are turned “ON” or “OFF” by the
TCM in response to signals sent from the PNP switch, vehicle
speed and throttle position sensors. Gears will then be shifted to
the optimum position.

Line pressure
solenoid vaive

SAT322GA
Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF (Open) OFF (Open) ON (Closed}
Shift sotencid valve B ON (Closed) ON (Closed) OFF (Open} OFF (Cpen)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference vaiues.

Terminal . " Judgement
No. Wire color ltem Condition standard

When shift solenoid valve B oper-
ates. Battery voltage
Shift solenoid {When driving in “D," or “D,")
valve B

12 LG/B
When shift solenoid valve B does

not operate. 1V or less
{When driving in “D;” or "D,".)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check items {Possible cause)
: SFT SOL B/CIRC H connectors
)  Hamess or

TCM detects an improper voltage drop (The solenoid circuit is open or
@ : PO755 when it tries to operate the solenoid

valve shorted.)

’ « Shift solencid valve B

@ + MIL Code No. 1201

914 AT-136



TROUBLE DIAGNOSIS FOR DTC P0755

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

|
| | NOTE: &l
| | If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PROCE-
I |

[l SELECT SYSTEM
| ENGINE

DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting [yjA

| I the next test.

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

1) Turn ignition switch “ON” and select “DATA MONITOR”

de for “ENGINE” with CONSULT,
|l seLecToisgmopE 5] 2 gn,tg rtee ngr;ine. w LG

| WORK SUPPORT 3) Drive vehicle in D position and aliow the transmission to

| SELF-DIAG RESULTS —] shift 1 -2 -3 (“G%ﬁ ) EC
[ paTA MONITOR ] &F) 1) Start engine.
t 2) Drive vehicle in D, — D, — D, position.
ACTIVE TEST 1 R 5
| S | 3) Select “MODE 7” with GST. FE
| DTC CONFIRMATION | OR
[ ECM PART NUMBER | 1) Start engine. cL
SATOI 2) Drive vehicle in D, -» D, — D4 position.

3) Perform self-diagnosis for ECM.

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

STl

FS

BY

HA

EL

[

AT-137 915



TROUBLE DIAGNOSIS FOR DTC P0755

.

L
T.8.
Sub-harness /3
connector |
ad -f—l

Shift Solenoid Valve B (Cont’d)

DIAGNOSTIC PROCEDURE

DISCONNECT

2

INSPECTION START

@

h 4

SAT954HB

DISCONMNECT

L)

1.3.

Sub-harness
connector

.

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

3. Check resistance between terminal (1
and ground.
Resistance: 20 - 40

NG

OK

r

1. Remove control vaive
assembly. Refer to
AT-187.

2. Check the following
items:

o Shift solencid valve B
Refer to “Component
nspection”, AT-139.

o Hamess of terminal cord
assembly for short or
open

HAE®

[ TCM o] CONNECTOR]|
12

LG/B

CHECK POWER SOURCE CIRCUIT.
1. Turn ignition switch to “OFF™ position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal (O
and TCM harness connector terminal
®.
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 harness or connectors.

SAT346J

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-137,

NG

916

OK

A 4

INSPECTION END

AT-138

1. Perform TCM input/
output signal inspaction.

2. H NG, recheck TCM pir:
terminals for damage or
loose connection with
harness connector.




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

COMPONENT INSPECTION

Eﬁj] Shift solenoid valve B
e For removal, refer to AT-187.

Solenoid valve harness connector

Resistance check @
Shift solenoid valve B e Check resistance between terminal () and ground. )
) , Resistance
Solenoid valve Terminal No. (Approx.) A
Shift solenoid @ Ground 20 - 40Q

valve B EM

LS

EC

] I ‘ v
112]3[H
\&/6[7]8/

G

SATE39IC,
Shift solencid valve B Operation check 0T
S“'[f, solenmd' vtalr\:ef’\I - e Check solenoid valve by listening for its operating sound while
verrun clutch solenoid valve applying battery voltage to the terminal @ and ground.

Torque converter clutch solenoid valve

FA
Line pressure
solenoid valve RA
BR
ST

SAT958HD

AT-139 o7
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TROUBLE DIAGNOSIS FOR DTC P1705

hrottle position sensor
Throttle pOSl’tl.Qn swnch

“>/

Intake manlfold col!ecmr
SAT358H

‘“\\’\W’V/’“

Throttle Position Sensor

DESCRIPTION

Throttle position sensor
The throttie position sensor detects the throttle valve position
and sends a signal to the TCM.
Throttle position switch

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item

Condition

Specification

Fully-closed throttle

Approximately 0.5V

Throttte position sensor

Fully-open throttle Approximately 4V
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are referance values.
Terminal . . Judgement
No. Wire color item Condition standard
Closed throttle When reler?lsmg accelleraior pedal Battery voltage
16 aviL position switch after warming up engine.
(in throttle posi- When depressing accelerator pedal
i i . A 1V or less
tion switch) after warming up engine,
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
17 W/R  |switch engine.
(in throttle posi- When releasing accelerator pedal
ti ; . ) 1V or less
ion switch) after warming up engine.
Throttle position @
32 R sensor — 4.5 - 55V
(Power source)
:},b Fully-closed
A throttle:
When depressing accelerator pedal Approximately
41 LW Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
4v
Throttle position
42 B sensor — —
{Ground)

AT-140



TROUBLE DIAGNOSIS FOR DTC P1705

ON BOARD DIAGNOSIS LOGIC

Throttle Position Sensor (Cont’d)

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

- TP SEN/CIRC A/T
. P1705
. MIL Code No. 1208

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

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

o Throttle position sensor

o Throttle position switch

AT-141

MA

B
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[FlE
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T
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A
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TROUBLE DIAGNOSIS FOR DTC P1705

SELECT SYSTEM

ENGINE
ff

AT

o R

|
|
|
|
|
]
L

AT374H

SELECT DIAG MODE

(I

| SELF-DIAGESULTS

| paTa MONITOR

| DTC WORK SUPPORT

[ Tom PART NUMBER

3

3

SAT385J

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-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1} Turn ignition switch “ON” and select “DATA MONITOR”
mode for “A/T” with CONSULT.

2) Check the following.

Accelerator pedal

THRTL POS SEN

CLOSED THL/SW

W/O THRL/P-SW

condition
Fully released Less than 4.7V ON OFF
Partially 0.1 - 46V OFF OFF

depressed
Fully depressed 1.9 - 4.6V OFF ON

[l seLecTsYsTEM

| ENGINE

L

|
|
|
|
|
|
E'

S

F835K

SELECT DIAG MODE

[l

L+l

| WORK SUPPORT

I SELF-DIAG RESULTS

| DATA MONITOR

[ ACTIVE TEST

[ DTC CONFIRMATION

[ ECM PART NUMBER

e e e e e

SAT911I

3}

5)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", AT-143.

If the check result is OK, go to following step.

Turn ignition switch “ON” and select “DATA MONITOR"
mode for “ENGINE"” with CONSULT.

Start engine and maintain the following conditions for at
least 3 consecutive seconds. Then release accelerator
pedal completely.

VHCL SPEED SE: 10 km/h (6 MPH) or more

THRTL POS SEN: Approximately 3V or less
Selector lever: D position (0D “ON’’)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", AT-143.

If the check result is OK, go to following step.

Maintain the following conditions for at least 3 consecu-
tive seconds. Then release accelerator pedal com-
pletely.

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 “ON”), vehicle speed higher
than 10 km/h (6 MPH), throttle opening greater than 1/2
of the full throttie position and driving for more than 3
seconds.

3) Select “MODE 77 with GST.
OR
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 1/2
of the full throttle position and driving for more than 3
seconds.

3) Perform self-diagnosis for ECM.

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

AT-142



TROUBLE DIAGNOSIS FOR DTC P1705

SELECT SYSTEM

ENGI

NE

Iy

AT

.
|
|
|
L

AT974H

#MONITOR #NO FAIL

VHEL/S SEA/T

VHCL/S SE-MTA

THRTL POS SEN
FLUID TEMP SE
BATTERY VOLT

ENGINE SPEED

OVERDRIVE SW
P/N POSI SW

R POSITION SW

lw]
Okm/h
Bkm/h
04V
12V
134V
1024rpm
ON
ON
QFF

RECORD

i

SATO76H

CONNECTOR|

|L TCM |9

41

L/w

42

SAT3494

Throttle Position Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

Perform diagnostic test mode l (self-
diagnostic results) for engine control.
Refer to EC section [“Malfunction Indicator
Lamp (MIL)", “ON BOARD DIAGNOSTIC
SYSTEM DESCRIFTION"].

NG

OK

:

Check throttle position sen-

sar circuit for engine con-
trol. Refer to EC section
[“Throttle Position Sensor
(BTC: 0403)", “TROUBLE
DIAGNOSIS FOR DTC
PG1207].

CHECK INPUT SIGNAL.
1. Turn ignition switch to “ON”
position.
{Do not start engine.)
2. Sefect “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AM” with CONSULT.
3. Read out the value of “THRTL
PQOS SEN”,
Voltage:
Fully-closed throttle:
Approximately 0.5V
Fully-open throttle:
Approximately 4V
OR

NG

1. Tum ignition switch to “ON”
position. {Do not stan angine.}
2. Check voltage between TCM
terminals @ and @ while accel-
erator pedal is depressed
slowly.
Voltage:
Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttle valve:
Approximately 4V
{Voltage rises gradually in
response to throttle position.)

®

J,OK
®

{Go to next page.)

AT-143

Check harness for short or
open between ECM and
TCM regarding throttle
position sensor circuit.
{Main harness}

MA

[ER

LG

FE

CL

[BA

BR
ST
RS
BT

RA&

B |
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TROUBLE DIAGNOSIS FOR DTC P1705

¥ MONITOR ¥ NOFAIL [Z]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF
ASCD » CRUISE OFF

ASCD * QD CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THUSW ON

WO THRL/P-SW OFF

| RECORD
SAT963H

ﬁ,,‘

= SAT350J

Il TeMm o connecTor]l

16 17
GY/L W/R

0}
P

Throttle Position Sensor (Cont’d)

®

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turn ignition switch to “ON”
position.
(Do not start engine.)

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AST” with CONSULT.

3. Read out “CLOSED THL/SW”
and “W/O THRL/P-SW”
depressing and releasing accel-
erator pedal.

Check the signal of throttle posi-
tion switch is indicated propetly.

NG

Accelerator Data monitor
peda! congi- CLOSED W/O THRLY
tion THL/SW P-SW
Released ON OFF
Fully OFF oN
depressed
OR
1. Turn ignition switch to “ON”

®

position.
(Do not start enging.)

2. Check voltage between TCM
terminals @®, @ and ground
while depressing, and releasing
accelerator pedal slowly. {After
warming up engine)

Accelerator Voltage
pedal condi- | Tgminal No. | Terminal No.
tion ® @®
Released Battery volt- 1V ar less
age
Fully 1V or less Battery volt-
depressed age
OK

r

Check the following items:

# Throttle position switch
- Refer to “Components
Inspection”, AT-145.

e Harness for short or
open between ignition
switch and throttle posi-
tion switch (Main har-
ness)

» Hamess for short or
open between throtile
position switch and TCM
(Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-142.

NG

OK

y

INSPECTION END

AT-144

1. Perform TCM input/
output signal inspection.

2. 1f NG, recheck TCM pin
terminals for damage or
loose connection with
harness connector.




TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

COMPONENT INSPECTION
% ?5}” @a Throttle position switch
Closed throttle position switch (idle position)
—me—EAD(@®) e Check continuity between terminais @ and @ . &l
Accelerator pedal condition Continuity
Released Yes
MA
@ Depressed No
= ¢ To adjust closed throttle position switch, refer to EC section 1
SAT915AF (“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic Inspec- =M
tion”).
LG
EC
FE
GL
Wide open throttle position switch T
iéj; @ e Check continuity between terminals () and @ .
TS.
Accelerator pedal condition Continuity
352 1 Released No
Depressed Yes
A
[Q]
R
SAT342)
BR
ST
RS
BT
A
[EL
DX
923

AT-145



TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid valve B Overrun Clutch Solenoid Vaive

Shift sofenoid vaive A

Overrun clutch sclenoid valve DESCR'PT'ON

Torque converter elutch solenoid valve The overrun cluich solenoid valve is activated by the TCM in
respense to signals sent from the PNP switch, overdrive control
switch, vehicle speed and throttle position sensors. The overrun
clutch operation will then be controlled.

Line pressure
sclenoid valve

SAT322GA

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . Judgement
Wire color ltem Condition 9

No. standard

When overrun clutch sclencid valve

Battery voltage
operates. fy voltag

Qverrun clutch

20 BR/Y .
solencid valve

When overrun clutch solenoid valve

1V or less
does not operate.

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Maltunction is detected when ... Check items {Possible cause)

! O/R CLTCH SOL/CIRC
» Harness or connectors

TCM detects an improper voltage drop o
=\ . p1780 L X {The solenoid circuit is open or
gr) - when it tries to operate the solenoid

valve shorted.)

Overrun clutch solenoid valve
* MIL Code No. 1203 *

%24 AT-146



TROUBLE DIAGNOSIS FOR DTC P1760

| [m SELECTWSYSTEM [
[ ENGINE |

|

]

I
1]

=

SEFB895K

|[lm  seLecTDIAGMODE  [3]]

[ WORK sUPPORT
| SELF-DIAG RESULTS

| DATA MONITOR

| DTC CONFIRMATION

|
|
|
| ACTIVE TEST L ]
i
|

| EGM PART NUMBER

SATo11I

Overrun Clutch Solenoid Valve (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 ignition
switch “OFF” and wait at least 5 seconds before conducting
the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve accuracy of

test.

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

1) Turn ignition switch “ON” and select “DATA MONITOR”

mode for “ENGINE” with CONSULT.

2) Start engine.

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

4) Release accelerator pedal completely in “D” position
{OD “ON” or “OFF").

OR
@ 1) Start engine. _

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

3) 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 and vehicle speed higher than 10 km/h
{6 MPH).

3) Perform self-diagnosis for ECM.

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

AT-147

[ER

LG

EG

FE

CL

I

FA

BR

S

RS

BT

EL

10X

925



TROUBLE DIAGNOSIS FOR DTC P1760

Sub-harness 6;‘_3_9
connector L
Fa2

DISCONNECT

€

i

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

r

" SAT9S5HB

E DHECONNECT
A€

Sub-harness

connector
SHEe

BR/Y

=)

HS.

TCM

DISCONMECT @

O CONNECTOR

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

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

NG

OK

y

1. Remove control valve
assembly. Refer to
AT-187.

2. Check the following
items:

o Overrun ciutch solenoid
valve
Refer to “Component
Inspection”, AT-149,

o Hamess of terminal cord
assembly for short or
open

20

BR/Y

CHECK POWER SOURCE CIRCUIT,
1. Tumn ignition switch to “OFF” position.
2. Disconnect TCM harness connector.
3. Check continuity between terminal @
and TCM harness connector terminal
@.
Continuity should exist.
If OK, check harmess for short to
ground and short to power.
4. Reinstall any part removed.

NG

OK
.

Repair open circuit or short

"| to ground or short to power

in harness or connectors.

SAT347)

926

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-147.

NG

OK

r

INSPECTION END

AT-148

1. Perform TCM input/
output signal inspecticn.

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




_ TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Contd)

_ S comecr COMPONENT INSPECTION
Ts Gﬁ}l Overrun clutch solenoid vaive
Solencid valve hamess connecmr ¢ For removal, refer to AT-187.
Resistance check : @l
Overrun clutch solenoid valve e Check resistance between terminal @) and ground.
Solenoid valve Terminal No. : ins;‘)iztri;ie ey
Overrun clutch
solenoid vaive ® Ground 20 - 400 EY
LG
EC
FIE
GL
SATE45!
S ez Operation check T
TS Gﬁj} e Check solenoid valve by listening for its operating sound while
" i i d.
Solencid valve hamess connector applying battery voltage to the terminal 3) and groun
Overrun cluich solenoid valve !
[FA
D"? i
BR
ST
S
BY
SATB26|
A
EL
Mo
!
927

AT-149



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Shift solenoid valve B A/T Fluid Temperature Sensor Circuit and TCM
Shift solencid valve A Power Source

Qverrun ¢lutch solenoid valve
DESCRIPTION

Torque converter clutch solenoid valve
The A/T fiuid temperature sensor detects the A/T fiuid temperature
and sends a signal to the TCM.

Line pressure solenoid valve

SAT283HA

C(eF
240 20 b 20 ad¢ ed ab 1do 120 130 160 )
{-40} {-4) (3ZX6BN1 D4}(140)(176)(212)(248)(284)(3:_1]]_3) ,

1J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Monitor item Condition Specification
Cald [20°C {68°F)] Approximately 1.5V
A/T fluid temperature sensor 1 1
Hot [80°C (176°F}] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Judgement

No. Wire color ltem Condition standard

When turning ignition swiich to
“ON”,

10 R/Y Power source
B@ When tuming ignition switch to 1V or less
“GFF".
or @@

Baitery voltage

19 R/Y Power source Same as No. 10

When turning ignition switch to
“OFF".

When tuming ignition switch to

Power source Battery voltage

28 BRW | {Memory back- (Cw

up)

Battery voltage

HONI!.
Throttle position
42 B sensor — —
{Ground)
3)4& When ATF temperature is 20°C Approximately
47 G AT fiuid tem- 4 {68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
{176°F). 0.5v

928 AT-150



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

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

ON BOARD DIAGNOSIS LOGIC

Malfunction is detected when ... Check items (Possible cause}

Diagnostic trouble code

© BATT/FLUID TEMP SEN e Harness or connectors @ﬂ
TCM receives an excessively low or {The sensor circuit is open or
high voltage from the sensor. shorted.)
A

@ . 8th judgement flicker

e A/T lluid termperature sensor

ER
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seLecTsvsTEM | TION PROCEDURE e
| ENGINE | After the repair, perform the following procedure to confirm the
l AT I, ] malfunction is eliminated.
1} Start engine. EC
| I 2) Select “DATA MONITOR” mode for “A/T” with CON-
l I SULT. _ EE
3) Drive vehicle under the following conditions:
| | Selector lever in “D”, vehicle speed higher than 20 km/h
] (12 MPH). el
SATO74H OR
@ 1) Start engine.
2) Drive vehicle under the following conditions: 0T

L[h_q SELECTDIAGMODE [ |

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

| SELF-DIAGESULTS ]
i 3) Perform seif-diagnosis.
[ DATA MONITOR | Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No
[ bTC woRk suPPORT ] Tools), AT-49.
| ToM PART NUMBER l (=4
[ | RA
SAT385
@ 8th judgement flicker is longer than cthers. R
NN
——/ AR A/T fluid temperature ST
Seif-diagnosis sensor and TCM
start power source
S
. -~ Light A8
M --- Shade BT
SAT335HB
FlA
EL
10X
929

AT-151



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and TCM

Power Source (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

CHECK TCM POWER SOURCE.

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

2. Check voltage between TCM terminais
(), @, @ and ground.
Voltage: Battery voltage

3. Turn ignition switch to “OFF” position.

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

NG

OK

Y

Check the following items:

e Hamess for short or
open between ignition
switch and TCM {Main
hamess)

e Ignition switch and fuse
Refer to EL section
(“POWER SUPPLY
ROUTING").

CONNECT N
BS. SOFF
[ Tom o[connector]|
10, 19, 28
eyt
r-@ @
= SAT353)
=5
E E DISCONNECT
A€
Sub-harness
connector
-
SATI56HC

930

CHECK A/T FLUID TEMPERATURE
SENSOR WITH TERMINAL CORD
ASSEMBLY.
1. Turn ignition switch to “OFF” position.
2. Disconnect terminal cord assembly con-

nector in engine compartment.
4. Check resistance between terminals @

and @ when AT is cold.

Aesistance:

Cold [20°C (68°F)]
Approximately 2.5 kQ

4. Reinslall any part removed.

NG

lox
®

(Go to next page.)

AT-152

1. Remove oil pan.

2. Check the following
items:

o A/T fluid temperature
sensor
Refer to “Component
Inspection”, AT-153.

» Harness of terminal cord
assembly for short or
open




TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and TCM

Power Source (Cont’d)
#MONITOR #NC FAIL  [y]
VHCL/S SE«A/T Ckm/h ®
VHCL/S SE«MTR Bkm/h
THRTL POS SEN c.a4v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW O N CHECK INPUT SIGNAL OF AT FLUID | NG | Gheck the following item:
O SN v Ot TEWPERATURE SENSOR. o Hamess for short or
1. Start engine. open between TCM,
i RECORD l 2. Select “ECU INPUT SIGNALS” ECM and terminal cord
SATO78H in “DATA MONITOR"” mode for assembly {Main harness})
AT with CONSULT. e Ground circuit for ECM
e 3. Read out the value of "FLUID Refer to EC section
E}' @ TEMP SE”. ("TROUBLE DIAGNOSIS
r— Voltage: FOR POWER SUP-
IL_TcM |of conneCToR]| Cold [20°C (68°F)] — PLY").
47 Hot [80°C (176°F)]:
Approximately
G 1.5V — 0.5V
oR
l 2 @ @ 1. Start engine.
2. Check voltage between TCM
1 SATI54) terminal @ and ground while
warming up A/T.
C INSCONNECT Voltage:
- E} Cold [20°C (68°F)] —
p— Hot [80°C (176°F)]:
[ Tcm  JofconnecTor]| Approximately
40 1.5V - 0.5V
3. Turn ignition switch to “OFF”
IE ’ B position.
4. Disconnect TCM harness con-
nector.
5. Check resistance between ter-
minal @ and ground.
al SAT355) Continuity should exist.
OK
r
Perform Diagnostic Trouble Code (DTC) NG_ 1. Perform TCM Input/
confirmation procedure, AT-151. output signal inspection.
2. If NG, recheck TCM pin
OK -
terminals for damage or
h 4 loose connection with
INSPECTION END hamess connector.
Wrapped COMPONENT INSPECTION
Thermometer

\ SAT298F

AT fluid temperature sensor

e For removal, refer to AT-187.
L J
perature as shown at left.

Check resistance between two terminals while changing tem-

Temperature °C {°F)

Resistance

20 (68)

Approximately 2.5 kQ

80 (176)

Approximately 0.3 k(2

AT-153

MIA

EM

LG

EC

FE

CL

BR

8T

RS

BY

HA

EL

931



932

TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxifiary device to the revo-
lution sensor when it is malfunctioning. The TCM will then use a

SAT358H

signal sent from the vehicle speed sensor-MTR.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color ltem Condition Judgement
No. standard
Voltage varies
40 PIL Vehicle speed When moving vehicle at 2 to 3 kmvh | between less
sensor {1to 2 MPH) for 1 m (3 ft) or more. |than 1V and
more than 4.5V

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check items (Possible cause)

* VHCL SPEED SEN-MTR

@ : 2nd judgement flicker

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

e Harness or connectors
(The sensor circuit is open or
shorted.)

e Vehicle speed sensor

AT-154



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR
Vehicle Speed Sensor-MTR (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
Bl secectsvsiem TION PROCEDURE
ENGINE CAUTION:
AT g e Always drive vehicle at a safe speed.
e If conducting this “DTC CONFIRMATION PROCEDURE” ]

again, always turn ignition switch “OFF”’ and wait at least
5 seconds before continuing.
After the repair, perform the following procedure to confirm the VA

malfunction is eliminated.
1)  Turn ignition switch “ON” and select “DATA MONITOR”

S | S | NN ) NN § S ) SN )

SATO74H mode for “A/T” with CONSULT. E
Start engine and accelerate vehicle from 0 to 25 km/h (G
| [ seecToamope [ t0 16 MPH). OR L

| SELF-DIAGESULTS
| DATA MONITOR
| DTG WORK SUPPORT

@ Start engine.
2) Drive vehicie under the following conditions:
Selector lever in “D” and vehicle speed higher than 25 EC
km/h (16 MPH).

3) Perform self-diagnosis.
| TOM PART NUMBER Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No FE
| Tools), AT-49.
| 6L
SAT385J
@ 2nd judgement flicker is longer than cthers. M
AN
~1 Q/DOFF| —
T S < Vehicle speed
sensor . meter
—_— -—  Light

—-—Shade

SAT328H

BR
ST
RS

BT

BL

DX

AT-155 933
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

B

Vehicle Speed Sensor-MTR (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

y

€HE

b Tcm

|of conNECTORf

[V]

=

40

PiL

HMONITOR wNO FAIL ]EI
VHCL/S SE«A/T Okm/h
VHCL/S SE<MTR bkm/h
THRTL POS SEN 0.4v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENG'NE SPEED 1024rpm
OVERDRIVE SwW ON
P/N POSI SW ON
R POSITION SW OFF

I RECORD |

SATO76H
A

SAT356J

CHECK INPUT SIGNAL.

¢

1. Start engine.
2. Select "ECU INPUT SIGNALS™

in “DATA MONITOR” mode for
“AT with CONSULT.

. Read out the value of “VYHCL/S

SE-MTR” while driving.
Check the value changes
according to driving speed.

NG

QR

. Start engine.
. Check voltage between TCM

terminal @ and ground while
driving at 2 to 3 kmvh (1 to 2
MPH} for 1 m (3 ft) or more.
Voltage:
Voltage varies between less
than 1V and more than
4.5V.

OK

r

Check the following items:

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

e Harness for short or
open between TCM and
vehicle speed sensor
(Main harness})

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-155.

NG

OK

r

INSPECTION END

AT-156

.| 1. Perform TCM input/

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




TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)

SEC2208)

ON BOARD DIAGNOSIS LOGIC

TCM (Transmission Control Module)

DESCRIPTION

The TCM consists of a microcomputer and connectors for signal

input and output and for power supply. The unit controls the A/T.

Diagnostic Trouble Code

Malfunction is detected when ...

Check item
(Possible Cause)

© CONTROL UNIT {RAM)

CONTROL UNIT (ROM)

e TCM memory {RAM} or (ROM) is
malfunctioning.

e TCM

[m  seELecTsysTEM

ENGINE
AT

£1

-
‘\Eﬂ [m  SELECT DIAG MODE

| SELF-DIAGESULTS
oy

| DATA MONITOR

[ DTC WORK SUPPORT

I TCM PART NUMBER |
| | ]
l |

SAT3B5

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMATION

PROCEDURE
NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION PRC_)(_:E-
DURE” has been previously conducted, always turn ignition
switch “OFF” and wait at least 5 seconds before conducting

the next test.

2) Start engine.

1) Turn ignition switch “ON” and select “DATA MONITOR"
mode for A/T with CONSULT.

3) Run engine for at least 2 seconds at idle speed.

AT-157

A
EM
LC

EG

T
FA
B
2
ST

RS

HA

935



TROUBLE DIAGNOSIS FOR CONTROL UNIT (RAM), CONTROL UNIT (ROM)

TCM (Transmission Control Module) (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

'

1) Turn ignition switch “ON" and
select “SELF DIAG RESULTS”
mode for A/T with CONSULT.

2) Touch “ERASE”.

|

PERFORM DIAGNOSTIC TROUBLE
CODE (DTC) CONFIRMATION PROCE-
DURE.

See previous page.

v

Is the “CONTROL UNIT (RAM) or CON- | YeS | Replace TCM.

Y

TROL UNIT (ROM)” displayed again?

J'No

INSPECTION END

9% AT-158



TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not Come On

Ignition (Fuse] SYMPTOM:
switch -
/D OFF O/D OFF indicator lamp does not come on for about 2 seconds
indicator when turning ignition switch to “ON”.
famp @l
| T ] || cHECK Tcm POwER SOURCE. NG | Check the following items: | [y
19 10 13 25 48| ~ 1. Turr ignition switch to “ON™ position. "1 & Harness for short or
TCM (Do not start engine.) open between ignition
gaTas7| | 2 Check voltage between TCM terminals - switch and TCM (Main EM
(0, @@, @ and ground. harness)
comuecT =) Voltage: Battery voltage # Ignition swiich and fuse
Ej] s @)FF 3. Tum ignition switch to “OFF” position. Refer to EL section LG
— 4. Check voltage between TCM terminal (“PCWER SUPPLY
TCM O] CONNEGTOR @ and ground. ROUTING™).
10, 19, 28 Voltage: Battery voitage EC
%—l
OK
B : FE
2 & CHECK TCM GROUND CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to “OFF" position. "1 to ground or short to power
A — 2. Disconnect TCM harness connector. in hamess or connectors. CL

3. Check continuity between TCM termi-

nals @, @ and ground.

DISCOMNECT
ﬁ} (([.‘;@) Continuity should exist. T
s' It OK, check harness for short to

” TCM  [of connecToR]| ground and short to power.
25, 48 OK
@ ’

B CHECK LAMP CIRCUIT. NG | Check the following items: IFA
1. Turn ignition switch to “OFF” position. e O/D OFF indicator lamp
2. Check resistance between TCM termi- Refer to EL section. m

nals (@ and G3. e Hamess for short or
= SAT353J| | Resistance: 50 - 100Q open between ignition

3. Reinstall any part removed. switch and O/D GFF BR

DISCONNECT indicator Iamp (Main har-
= OK
A& & ness)
e Harness for short or ST
open between O/D OFF
indicator lamp and TCM

[ Ttcm HCGNNECTOFI i

13 10
w R/Y Check again. NG‘ 1. Perform TCM input/
@ OK output signal inspection.
: 2. If NG, recheck TCM pin BT
i y terminals for damage or
SAT360S INSPECTION END loose connection with
harness connector. HA&
EL
DX
937

AT-159



TROUBLE DIAGNOSES FOR SYMPTOMS

~ M b4 .
| 9D |_
OFF
s T .
Self diagnosis
Start
£ Light
—————————————————— Shade
SAT367J
DISCONNECT \
k& E} PNP switch
T.8. harness
nnector
EIEIEIEA
(L6l
1,(3) 2,(4,5 67,8 9)
md "—’ SAT341)
. L
A D \J
& o &S
=
~ \dler gear
Parking pawl
SAT282F

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

Position
SYMPTOM:

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

position.

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

or “R” position.

Does “ECU INPUT SIGNALS” in
Data Monitor show damage to

Yes
.

Check PNP switch circuit.
Refer to “DTC P0O705",

PNP switch circuit? AT-80.
OR
@ Does self-diagnosis show damage
to PNP switch circuit?
No
B
r

Check for short or open of PNP switch
harness connector terminals M and & .
Refer to “Component Inspection”, AT-83.

NG

Repair or replace PNP
switch.

SYSTEM").

OK

r

INSPECTION END

938

OK
y
Check starting system. Refer to EL sec- NG‘ Repair or replace damaged
tion (“System Description”, “STARTING "] 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.

Check parking components. Refer to
“Parking Pawl Components”, AT-188, 266.

NG

Repair or replace damaged
parts.

OK

A

INSPECTION END

AT-160



TROUBLE

DIAGNOSES FOR SYMPTOMS

~ M A4 .

T8
OFF

/;'\\

Self diagnosis

4. In “N”’ Position, Vehicle Moves

SYMPTOM:

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

Start
Does “ECU INPUT SIGNALS” in | Y88 | Check PNP swilch circuit.
+ Light Data Monitor show damage to "| Refer to “DTC P0705”,
PNF switch circuit? AT-80.
OR
ORI Shade
SAT367)

@ Does self-diagnosis show damage
to PNP switch circuit?

No
I B
“ || Check control cable. Refer to AT-189. NG_ Adjust control cable.
OK Refer to AT-189.
{ C
A2l ,
== o A Check AT fluid level agai NG | Refill ATF
Control cable ——7 Manual shaft Ter—————__ ec uid level again. .| Refi .
T SO Satosma >
oK
E A
) 1. Remove oil pan. NG_‘ 1. Disassemble A/T.
2. Check A/T fluid condition. "I 2. Check the following
OK items:
» Forward clutch assembly
» Overrun cluich assembly
y e Reverse clutch assembly
A 4
) NG .
SATE38A Check again. . 1. Pen‘orm_TCMllnputf '
oK output signal inspection.
2. If NG, recheck TCM pin
, terminais for damage or
INSPECTION END loose connection with
harness connector.
SAT171B

AT-161

ER

LG

EC

RIS

BT

FIA

EL

939



TROUBLE DIAGNOSES FOR SYMPTOMS

940

INSPECTION END

AT-162

Throttle position sensor 5. Large Shock. “N” — “R” Position
circuit
: ?wolo;; i_ / AT fluid temperature SYMPTOM:
7 If'_di\ag;%is ;R Cllzzz‘tpressu,e There is large shock when changing from “N” to “R” position.
solenoid valve
start Gircuit
“Light Does self-diagnosis show damage 1o A/T Yes= Check damaged circuit.
fluid temperature sensor, line pressure Refer to “DTC P0O710,
Shade solenoid valve or throttle position sensor P0O745 or P17057, AT-84,
R g circuit? 128 or 140.
SAT345HA No
E A
Check throttle position sensor. Refer to NG_ Repair or replace throttle
EC section [“Throttle Position Sensor "] position sensor.
(DTC: 0403)”, “TROUBLE DIAGNQOSIS
4 ; FCR DTC FPQ1207].
Throttle position sensor aa‘v
Throttle position sww‘tch_C & OK
J
'\ } Fj/ A y
© I%\m\ﬁ\\g&ﬁ%d/w/wm&- Check line pressure at idle with selector NG‘ 1. Remove control valve
~ 3 (i SATSS8H| | jever in “D" position. Refer to “LINE assembly. Refer to
PRESSURE TEST”, AT-61. AT-187.

2. Check the {cllowing

oK iterns:

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

e Line pressure solenoid
valve

SATA94G Y
Check again. NG [ 1 perform TCM input/
oK "|  output signal inspection.
2. f NG, recheck TCM pin
v terminals for damage or

loose connection with
harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

Position
A
SYMPTOM:
mVehicle does not creep backward when selecting “R” position.
Check A/T fluid level again. NG, Refill ATF.
i OK ®
NG in both “1”
SATE38A E] . and “R"” positions

6. Vehicle Does Not Creep Backward In “R”

Check stall revolution with selector lever
in “1”7 and “R" positions.

»{ 1. Remave control valve
assembly. Refer to “ON-
VEHICLE SERVICE",

OK

OK in “1” position
yNG in “R” position

SAT493G

1. Remove control valve assembly.
Refer to “ON-VEHICLE
SERVICE”, AT-187.

2. Check the following items:

» Valvaes te control line pressure
(Pressure regulator valve, pres-

sure modifier valve, pilot valve
and pilot filter)

o Line pressure solenoid valve

3. Disassemble AST.

4. Check the foliowing items:

o Oil pump assembly

e Torque converter

o Reverse clutch assembly

« High cluich assembly

AT-187.

2. Check the following
itemns:

e Valves to contral line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilet valve
and pilot filler}

s Line pressure sclenoid
valve

3. Disassemble A/T.

4. Check the following
items:

« Oil pump assembly

& Torque converter

« Reverse clutch assembly

« High clutch assembly

o Low & reverse brake
assembly

o Low one-way cluich

Y NG; 1. Remove control valve
Check line pressure at idle with selector assembly. Refer to "ON-
lever in “R"” position. Refer to “LINE VEHICLE SERVICE”,
PRESSURE TEST", AT-61. AT-187.
2. Check the following
OK \lfte;ms: ol I
« Valves to control line
SAT484G pressure (Pressure regu-
E - lator valve, pressure
@ X modifier valve, pilot valve
1. Remove oil pan. and pilot filter)
2. Check A/T fluid condition. e Line pressure solenoid
valve
NG OK 3. Disassemble A/T.
4. Check the following
item:
® » Qil pump assembly
4 :
. NG -
Check again. 1. Perform TCM input/

OK

A 4

SAT171B

INSPECTION END

AT-163

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

@l

A

EWM

1y
()]

Gl
)]

ST

RS

=

A

EL

DX
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TROUBLE DIAGNOSES FOR SYMPTOMS

7. Vehicle Does Not Creep Forward In “D”, “2”
Or “1” Position
p SYMPTOM:

Vehicle does not creep forward when selecting “D”, “2” or “1”
position.

Check AT fluid level again.

oK
AT
SATBIBA ®

= , l

NG Refill ATF,

Y

[

Check stall revolution with selector lever in NG; 1. Remove control valve
“D¥' position. Refer to “STALL TEST", AT-58. g assembly. Refer to
AT-187.
OK 2. Check the following
items:
e Valves to control line
_ r pressure (Prassure
Check line pressure at idle with selector lever reguiator valve, pres-
in “D* position. Refer to “LINE PRESSURE sure modifier valve,
TEST”, AT-61. pilot valve and pilot
SAT493G filter)
OK NG e Line pressure sole-
¥ noid valve

1. Remove control valve assembly. 3. Disassemble A/T.
Refer to AT-187. 4. Chack the following

2. Check the following items: itemns:

» Valves to control line pressure e Oil pump assembly
(Pressure regulator valve, pressure o Forward clutch
modifier valve, pilot valve and pilot assembly
filter) e Forward one-way

e Line pressure solenoid valve ¢lutch

3. Disassemble A/T. e Low ong-way clutch

4. Check the following item: s Low & reverse brake

» Oil pump assembly assembly

e Torque converter
B DR NG
1. Remove oil pan. O
2. Check A/T fluid condition.
OK
A A
Ch . NG ;
eck again. | 1. Perform TCM input/
" output signal inspec-
OK tien.
2. If NG, recheck TCM
y pin terminals for
damage or loose
SATI71B INSPECTION END connection with har-
ness connector.

942 AT-164



TROUBLE DIAGNOSES FOR SYMPTOMS

=
Vehicle speed sensor-A/T {revolution sensor)

\ s
B FVenicle speed
— iy sensor-MTR
A Shift solenoid valve A

8. Vehicle Cannot Be Started From D,

SYMPTOM:

Vehicle cannot be started from D, on Cruise test — Part 1.

AT-165

Self-diagnosis r Shift solenoid N
start valve B Is 6. Vehicle Does Not Greep Backward In {0 »| Go to 6. Vehicle Does Not
e~ - Light “R” Position OK? Creep Backward In “R”
Position, AT-163.
Yes
-. Shade v
- Does self-diagnosis show damage to Yes= Check damaged circuit.
saTosarg| | vehicle speed sensor-A/T (revolution Refer to “DTC P0720,
sensor), shift sclenoid valve A, B or P0O750, PO755 or VHCL
’E vehicle speed sensor-MTR after cruise SPEED SEN-MTR™, AT-88,
test? 132, 136 or 154,
No
Bl .
Check throttle position sensor. Refer to NG# Repair or reptace throttle
EC section [“Throttle Position Sensor position sensor.
" . ’ DTC: 0403)”, “TROUBLE DIAGNOSIS
h D ( '
Throttle posmonpsv? _—»{—E_T. ; FOR DTC P01207].
N
\ 4 OK
A intake manifold callector\
F
o © SAT358H
ﬂ\\/\vm/ﬁ Check line pressure at stall point with NG;
selector lever in “D” position. Refer to 1. Remcve control valve
“LINE PRESSURE TEST”, AT-61. assembly. Refer to
AT-187.
OK 2. Check the following
D items:
Y NG | o shift vaive A
1. Remove oil pan. « Shift valve B
2. Check A/T fluid condition. o Shift solenoid valve A
o Shift solencid valve B
oK o Pilot valve
4 o Pilot filter
1. Remove contro! valve assembly. Refer 3. Disassemble A/T.
to AT-187. 4. Check the following
saTa9aG| | 2. Check the following items: items:
« Shift valve A e Forward clutch assembly
o Shift valve B e Forward cne-way clutch
e Shift solenoid valve A o Low one-way clutch
¢ Shift solenoid valve B o High clutch assembly
» Pilot valve e Torgue converter
e Pilot filter o Qil pump assembly
OK oK
:
\ NG .
Check again. 1. Perform TCM input/
output signal inspection.
SATI71B CK 2. If NG, recheck TCM pin
¥ terminals for damage or
loose connection with
INSPECTION END harness connector.

CL

MT

P

is7o)]
=

25
=S

943
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TROUBLE DIAGNOSES FOR SYMPTOMS
‘ 9. A/T Does Not Shift: D, — D, Or Does Not
D erer o Kickdown: D, —» D,
~|_QFF |7
2 B W SYMPTOM:
Self diagnosis AT does not shift from D, to D, at the specified speed.
Start . .
A/T does not shift from D, to D, when depressing accelerator
( Light pedal fully at the specified speed.
]
N
Are 7. Vehicle Does Not Creep Forward In ° »| Go to 7. Vehicle Does Not
“D, 2" Or “1" Position and 8. Vehicle Creep Forward In “D”, “2”
—————————————————— Shade Cannot Be Started From D, OK? Or “1” Pasition and 8.
SAT367.) Vehicle Cannot Be Started
Yes From D,, AT-164, 165.
[5] y y
Does “ECU INPUT SIGNALS” in || Gheck PNP switch circuit.
Data Monitor show damage to Refer to “DTC P0705",
PNP switch circuit? AT-80.
OR
Does seli-diagnosis show damage
to PNP switch circuit?
i No
N hFr - . NG , )
@}‘ Intake manifold Co"ectc’f\ Check vehl)cle speed sensor-A/T (revolu- »| Aepair or replicg_ \(fehlc:e
tion sensor} and vehicle speed speed sensar- revohu-
N &\\/\WW SAT359H| | sensor-MTR circuit. Refer to “DTC P0720 tion sensor) and vehicle
and VHCL SPEED SEN-MTR", AT-88, speed sensorMTR circuits.
154.
OK
B y G
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)”, “TROUBLE DIAGNOSIS3
FOR DTC PO120").
OK
y G
1. Remave il pan, »| 1. Remove control valve.
sati7iel | & Check A/T ffuid condition, Refer to AT-187.
2. Check the following
¢ OK items:
& Shift valve A
1. Remove control vaive. Refer to AT-187.  Shift solenoid valve A
2. Check the following items: » Pilot valve
e Shift valve A o Pilot filter
e Shift solencid valve A 3. Disassemble A/T.
e Pilot valve 4. Check the following
o Pilot filter fterns:
e Servo piston assembly
0K OK| e Brake band
* » Qil pump assembly
r
. NG ;
Check again. »| 1. Perform TCM input/
output signal inspection.
oK 2. If NG, recheck TCM pin
h 4 terminals for damage or
loose connection with
INSPECTION END harness connector.
AT-166



TROUBLE DIAGNOSES FOR SYMPTOMS

AT-167

10. A/T Does Not Shift: D, — D,
~__\ [ 7~
T gm - SYMPTOM:
A A/T does not shift from D, to D, at the specified speed.
Self diagnosis
Start Are 7. Vehicle Does Not Creep Forward In | N© .| Goto 7. Vehicle Does Not
“D”, “2” Or “1™ Position and 8. Vehicle " Creep Forward In “D”, “2"
4 Light Cannot Be Started From D, OK? Or “1” Position and 8.
Yoo Vehicle Cannot Be Started
From D,, AT-164, 165.
—————————————————— Shade v
SAT367)
Does “ECU INPUT SIGNALS” in | Y88 | Check PNP switch circuit.
E Data Monitor show damage to Refer to “DTC PO705",
PNP switch circuit? AT-80.
OR
@ BPoes self-diaghosis show damage
4 % to PNP switch circuit?
Throltle pasition sensor == A%
Throttle position switch WG No
& fee” B ;
\.make manifold coliector Check throttle position sensor. Refer to NGk Repair or replace throttle
™ . - - » -
@B\ EC section [“Throttle Position Sensor position sensor.
~ L= _snmason (DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0120}.
OK
h 4
1. Remove oil pan. NG_ 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-187.
“OK 2. Check the following
1. Remove control valve assembly. Refer étﬁ_:s: e B
to AT-187. o Shilt valve
saTi71g| | 2 Check the following items: » Shift solenoid vaive 8
e Shift valve B * Piiot valve
o Shift solenoid valve B e Pilot filter
o Pilot valve 3. Disassemble A/T
 Pilot filter 4. pheck the following
itermns:
OK 0K | e Servo piston assembly
< e High clutch assembly
o Cil pump assembly
Check again. NG | 1. perform TCM input/
OK output signal inspection.
2, If NG, recheck TCM pin
y terminals for damage or
INSPECTION END loose connection with
harness connector.

WA
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TROUBLE DIAGNOSES FOR SYMPTOMS

11. A/T Does Not Shift: D, — D,

946

AT-168

Vehicle speed sensor-A/T (revolution sensor)
NN Vehicle speed sensor-MTR
| oo orF = Shift solenoid vaive A SYMPTOM
Z LIS Shift solenoid valve B e A/T does not shift from D, to D, at the specified speed.
Salf-diagnasis AT fluid temperature | ¢ A/T must be warm before D, to D, shift will occur.
i - Hant Are 7. Vehicle Does Not Creep Forward In No I Go to 7. Vehicle Does Not
“D7, 2" Or “1” Position and 8. Vehicle Creep Ferward In “D”, “27
| - Shade Cannot Be Started From D, OK? Or “1” Position and 8.
Vehicle Cannot Be Started
, Light Yes From D,, AT-164, 165.
SAT363HC
,

Does seli-diagnosis, after cruise Yes_; Check damaged circuit.
test, show damage to any of the Refer to “DTC P0705,
following circuits? PO710, P0O720, PO750,

e PNP switch P0O755 or VHCL SPEED
« Overdrive control switch SEN-MTR", AT-80, 84, 88,
o A/T fluid temperature sensor : 132, 136 or 154.
- » Vehicle speed sensor-A/T (revo-
N o '.}_L._“' lution sensor)
Throttle position switc e 9 b e Shift solenoid valve A or B
& @W’f N , # Vehicle speed sensor-MTR
A
Intake manifold collector\ No
= 2 {\\\I\WW//"—; satasor| B I
Check threttle position sensor. Refer to NG; Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNQSIS
FOR DTC FO1207].
oK
,
) NG
1. Remove cil pan. »| 1. Remove control valve
2. Check A/T fluid condition, assembly. Refer to
AT-187.
OK 2. Check the following
4 items:
SAT174B{ [ 1. Remove control valve assembly. Refer « Shift valve B
to AT-187. » Overrun clutch control
2. Check the following items: valve
& Shift valve B g e Shift solenoid valve B
» Querrun clutch control valve * Pilot valve
» Shift solenaid valve B * Pilot filter
» Pilot valve 3. Disassemble Afr
o Pilot filter 4. pheck the following
items:
OK e Servo piston assembly
OK| o Brake band
b » Torque converter
e Qil pump assembly
r
. NG )
Check again. | 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
r terminals for damage or
loose connection with
INSPECTION END harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

12. A/T Does Not Perform Lock-up
S Y /¢
= = SYMPTOM:
ST AN . \gn
- - AT does not perform lock-up at the specified speed.
Sell-diagnosis Torgue converter clulch P P P P
start solencid valve Gl
- ' —- Light Does self-diagnosis show damage to Yes | Check torque converter
torque converter clutch solenoid valve cir- 7] clutch solenoid valve cir- A
sh cuit atter cruise test? cuit. Refer to “DTC
- -~ Shade
PO740", AT-117. ]
No
SAT346H EM
. B i
B ,_ - NG [
Check throttle position sensor. Refer to Repair or replace throttle Le
EC section [“Throttle Position Sensor "| position senscr.
(DTC: 0403)”, “TROUBLE DIAGNQOSIS
FOR DTG P01207]. E@
oK
r -
-C\ 1. Remove conirol valve, Refer to AT-187. NG_ Repair or reptace damaged FE
AN \ i 2. Check following items: | parts.
Intake manifold collector

e Torque converter clutch controf valve CL

~
2 © i\\’\m% SAT359H| | & Torgue converter relief valve

e Torque converter cluteh solenoid valve

» Pilot valve MT
o Pilot tilter
OK
A 4
Check again. NG_ 1. Perform TCM input/ EA
oK "I output signal inspection.
2. If NG, recheck TCM pin
, terminals for damage or [BA
INSPECTION END loose connection with
harness connector.
BR
sr
RS
BT
HA
EL
1BX
947

AT-169



TROUBLE DIAGNOSES FOR SYMPTOMS

~N Vs
—| O/D OFF |[—
N

Self-diagnosis Engine speed signal

start

SAT347H

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

SAT1718B|

B
~ M s
- oD |_
QOFF
A7 [
Self diagnosis
Start
L, Light
------------------ Shade
SAT367J
948

SYMPTOM:
A/T does not hold lock-up condition for more than 30 seconds.
Yes
Eoes self-diagnosis show damage to »{ Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to “DTC
test? PQ725”, AT-91.
No
B y
- NG
1. Remove oil pan. >
2. Check A/T fluid condition. 1. Remove control valve
assembly, Refer to
‘L OK AT-187.
2. Check the following
1. Remove control valve assembly. Refer items:
to AT-187. e Torque converter clutch
2. Check the following items; control valve
 Torque converler clutch control valve = Pilct valve
o Pilot valve e Pilct fiker
e Pilot filter 3. Disassemble A/T.
4, Check torque converter
OK CK and oil pump assembly.
r
. NG :
Check again. »| 1. Perform TCM input/
output signal inspection.
OK 2. if NG, recheck TCM pin
y terminals for damage or
loose connection with
INSPECTION END harmnass connector,

14. Lock-up Is Not Released

SYMPTOM:

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

Does “ECU INPUT SIGNALS” in
Data Monitor show damage to
closed throttle position switch ¢ir-

cuit?
OR

E

Yes

.

&

Does self-diagnosis show damage
to closed throttle position switch

Check cfosed throttle posi-

7| tion switch circuit, Refer to

“DTC P1705", AT-140.

INSPECTION END

AT-170

circuit?
No
L 4
; NG -
Check again. o| 1. Perform TCM input/
" oulput signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or
loose connection with

harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

N 15. Engine Speed Does Not Return To idle
~fomorr}= (Light Braking D, — Dj)
IS
Self-diagnosis SYMPTOM:
start Overrun cluich . :
solenoid valve e Engine speed does not smoothly return to idle when AT @
_ shifts from D, to D,.
. T o et e Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF. A&
- LUUC -~ Shade ¢ Vehicle does not decelerate by engine brake when shifting
AT from “D” to “2” position.
SAT348H EM
Does self-diagnosis show damage to Yes' Check overrun clutch sole-
overrun clutch solencid valve circuit after noid valve circuit. Refer to LE
cruise test? “DTC P1760", AT-117.
No
B I EG
Check throttle position sensor. Refer to NG> Repair or replace throttle
EC section [“Throttle Position Sensor position sensor,
(DTC: 0403)", “TROUBLE DIAGNOSIS FE
@\ Wﬁ‘ FOR DTG P0120”).
intake manifold collector OK
= GL
&0 bl oo ,
1. Remove oil pan. NG, 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to T
AT-187.
OK 2. Check the following
¥ items:
1. Remove control valve assembly. Refer e Overrun clutch control
to AT-187. valve  educ
2. Check the following items: ¢ Overrun clutch reducing .
o Overrun clutch control valve valve h ) A
« Overrun clutch reducing valve e Overrun clutch solenoid
o Overrun clutch solencid valve va!ve
3. Disassemble A/T. =
OK 4. Check the following RA
SATI718 OK iterns:
N e Overrun clutch assembly
o Oil pump assembly BR
¥
Check again. NG 'y perform TCM inpuv/ ST
output signal inspaction.
OK 2. If NG, recheck TCM pin
h 4 terminals for damage or BS
loose connection with
INSPECTION END harness connector.
BT
(A
EL
(DX
949

AT-171



TROUBLE DIAGNOSES FOR SYMPTOMS

16. Vehicle Does Not Start From D,

Revolution sensor
2 L /2 Vehicle speed
- Ny sensor-MTR SYMPTOM:
A RIS Shift solenoid valve A . . .
Self-diagnosis Shift solencid Vehicle does not start from D, on Cruise test — Part 2.
start valve B
--- -- Light Y
Does self-diagnosis show damage to €S | Check damaged circuit.
vehicle speed sensor-A/T (revolution Refer to “DTC P0O720,
-- Shade sensor), shift solenoid valve A, B or PO750, PO755 or VHCL
X vehicle speed sensor-MTR after cruise SPEED SEN-MTR”, AT-88,
test? 132, 136 or 154.
SATO34FA
No
y
Check again. NG‘ 1. Perform TCM input/
OK " output signal inspection.
2. If NG, recheck TCM pin
Y terminals for damage or
Go to 8. Vehicle Cannot Be Started From loose connection with
D,, AT-165. harness connector.
17. A/T Does Not Shift: D, — D,;, When
Overdrive Control Switch “ON” — “OFF”
Self-diagnosis SYMPTOM: .
start A/T does not shift from D, to D, when changing overdrive
L control switch to “OFF’’ position.
——————————————————— ight
Does “ECU INPUT SIGNALS” in | Y88 | Check overdrive control
Shade Data Monitor show damage to switch circuit. Refer to AT-
> overdrive cantrol switch circuit? 174.
SAT344H OR
@ Does self-diagnosis show damage
to overdrive contral switch circuit?
No
4
Go to 10. A/T Does Not Shift: D, — D,
AT-167.
950

AT-172




TROUBLE DIAGNOSES FOR SYMPTOMS

18. A/T Does Not Shift: D; — 2,, When Selector

EE

FE

GL

T

[FA

" Lever “D” -» “2” Position
—[_OFF |7
Ll 2 SYMPTOM:
Self dagnosis AIT does not shift from D, to 2, when changing selector lever 3|
from “D” to “2” position.
5 Light Does “ECU INPUT SIGNALS” in | Y88 | Check PNP switch circuit.
./ Data Monitor show damage to " Refer to “DTC PO705”,
PNP switch circuit? AT-80.
—————————————————— Shade OR
SAT367J
@ Does self-diagnosis show damage
to PNP switch circuit?
No
r
Go to 9. A/T Does Not Shift: D, — D, Or
Does Not Kickdown: D, — D,, AT-166.
19. A/T Does Not Shift: 2, — 1,, When Selector
sl Lever “2” — “1” Position
~|_OFF |7
el 2 R SYMPTOM:
Solr dlagnosis AJT does not shift from 2, to 1, when changing selector lever
from “2” to “1” position.
¢ Light Does “ECU INPUT SIGNALS” in Yei Check PNP switch circuit.
Data Monitor show damage to Refer to “DTC P0O705”,
PNP switch circuit? AT-80.
OR
—————————————————— Shade
SATIE7) Does self-diagnosis show damage
to PNP switch circuit?
=
@ - No |
4 NG | 1. Perform TCM input/

g

Check again.

lOK

INSPECTION END

SAT778B

AT-173

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

ST

RS

BT

A

EL
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TROUBLE DIAGNOSES FOR SYMPTOMS

20. Vehicle Does Not Decelerate By Engine
Brake

SYMPTOM:
Vehicle does not decelerate by engine brake when shifting
from 2, (1,) to 1,.

ls 6. Vehicle Does Not Creep Backward In | NO .| Go to 6. Vehicle Does Not
“R” Position OK? "| Creep Backward In “R”
Position, AT-163.

Yes

A 4

Go to 15. Engine Speed Deces Not Return
To Idle (Light Braking D, — D), AT-171.

PNP switch
SAT291HA|

NG
- s

S OES
Y S
Throttle position sensor

Throttle position switch

A e’

\ Intake manifold collector
N @) {\\H\:’Wﬁ SAT35aH

952

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position, Overdrive Control and
Throttle Position Switch Circuit Checks)

SYMPTOM:
O/D OFF indicator lamp does not come on in TCM self-diag-
nostic pracedure even if the lamp circuit is good.

DESCRIPTION

e PNP switch
The PNP switch assembly includes a transmission range
switch. The transmission range switch detects the selector
lever position and sends a signai to the TCM.

e Qverdrive 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 open throttle position switch and a closed
throttle position switch.
The wide open throttle position switch sends a signal to the
TCM when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sends a
signal to the TCM when the throttie valve is fully closed.

AT-174



TROUBLE DIAGNOSES FOR SYMPTOMS

*MONITOR  #«NO FAL [yl
VHCL/S SE+A/T Okm/h
VHCL/S SE+MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW__ OFF

L RECORD |

SATO76H

A€ ©

i Tcm jo[connecTor|
26, 27, 34, 36, 35

=

SAT361d

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position, Overdrive Control and
Throttle Position Switch Circuit Checks)

(Cont’d)

DIAGNOSTIC PROCEDURE

CHECK PARK/NEUTRAL POSITION
SWITCH CIRCUIT.
1. Tum ignition switch to “ON”
position.

(Do not start engine.}

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR™ mode for
“AST” with CONSULT.

3. Read out “P/N", “R”, “D”, "2"
and “1" position switches mov-
ing selector lever to each posi-
tion. _

Check that the signal of the
selector lever position is indi-
cated properly.

OR

NG

. Turn ignition switch to “ON”
position. (Do not start engine.)
2. Check voltage between TCM
terminals @9, @, 69, &, & and
ground while moving selector
lever through each position.

Voltage:
B: Battery voltage
0: oV
Terminal No.
Lever position
PP @ @@
P, N B ¢ 0 0 [
R 0 B 0 0] 0
D 0 1] B 0 0
2 0 0 o] B Q
1 0 0 0 0 B
l oK
®

{Go to next page.)

AT-175

.| Check the foltowing iterns:
| & PNP switch {Refer to

“Componeants
Inspection”, AT-178.)

e Harness for short or
open between ignition
switch and PNF switch
(Main harness}

» Harness for short or
open between PNP
swilch and TCM {Main
hamess}

@l

A

ER

LG

EC

FE

CL.

MIT
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TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate

B (Park/Neutral Position, Overdrive Control and
O N0 AL X Throttle Position Switch Circuit Checks)
VHCL/S SE-MIR Skm/h (Cont’d)

THRTL POS SEN 0.4v
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v @
ENGINE SPEED 1024rpm
OVERDRIVE SW ON

P/N POSI SW ON
R POSITION SW__ OFF =
L RECORD ] CHECK OVERDRIVE CONTROL NG | Gheck the following items:
saTo7eH| | SWITCH CIRCUIT. | @ Overdrive control switch
1. Turn ignition switch to “ON" (Refer to “Components
B] position. Inspection”, AT-178.}
(Do not start engine.) o Harness for short or
2. Select “ECU INPUT SIGNALS” open between TCM and
in “DATA MONITOR” modse for overdrive control switch
“AST" with CONSULT. (Main harness}
3. Read out “OVERDRIVE » Harness of ground circuit
OVERDRIVE SWITCH". for overdrive control
ON/OFE E:> Check the signal of the over- switch (Main harness) for
drive control switch is indicated short or open
propetly.

(Overdrive control switch “ON”
displayed on CONSULT means

% %Ejr] overdrive;CI)qFF”.)

— 'HCONNECTOHH @ 1. Turr.1.ignition switch to “ON”
position.
22 (Do not start engine.)
2. Check voitage between TCM
terminal @ and ground when
overdrive control switch is “ON”

! e & and “OFF".

Switch position Voltage

GiY

SAT362)

ON Battery voltage

OFF 1V or less

lOK

{Go to next page.)

AT-176



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position, Overdrive Control and
Throttle Position Switch Circuit Checks)

(Cont’d)

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turnh ignition switch to “ON”
position.
(Do not start engine.)

2. Select “ECU INPUT SIGNALS”
in “DATA MONITOR” mode for
“AST” with CONSULT.

3. Read out "CLOSED THL/SW”
and “W/Q THRL/P-SW”
depressing and releasing accel-
erator pedal.

Check the signal of throttle posi-
tion switch is indicated properiy.

NG

¥ MONITOR  ¥¢ NOFAIL [Z]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF

ASCD « CRUISE OFF

ASCD » 0D CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON

W/O THRLP-SW OFF

| RECORD
SAT983H

CONNECT

€

Acceleratar Data moritor
pedal condi- | LOSED W/0 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 (8, @ and ground
white depressing, and releasing
accelerator pedal slowly. (After
warming up engine}

TCM __ [O| CONNECTOR
16 17
Gy  wR
1S &

SAT363J

Accelerator Voltage
pedal condi- | Terminal No. | Terminal Ne.
tion ® @&
Released Battery volt- 1V or less
age
Fully 1V or less Battery volt-
depressed age
OK

r

Check the following items:

"| e Throttle position switch

Refer to “Components
Inspection”, AT-179.

# Harness for short or
open between igniticn
switch and throttie posi-
tion switch {Main har-
ness)

« Harness for short or
open between throttle
position switch and TCM
{Main harness)

Perform self-diagnosis again after driving
for awhile.

NG

OK

Y

INSPECTION END

AT-177

1. Perform TCM input/
output signal inspection.

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

Gl

A
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TROUBLE DIAGNOSES FOR SYMPTOMS
21. TCM Self-diagnosis Does Not Activate
N (Park/Neutral Position, Overdrive Control and
®E) &) Throttle Position Switch Circuit Checks)
(Cont’d)
COMPONENT INSPECTION

Overdrive control switch
e Check continuity between two terminals.

Switch position Continuity
ON No
SAT912H
OFF Yes
&= = Park/neutral position switch
. 1. Check continuity between terminals ) and @ and between
T ‘ terminals @ and @, ®, ® , @, ®, @ while moving manual
Ql2y 456l / =,
1,(3)  2,(4,5.6,7,8,0) shaft through each position.
lever position Terminal No.
[a] P - @ —@
PNP switch R ®—-6
< harness connector J N ®—@ ®—®
D @ —@
2 @—@
1 @ -0

—
Ite) Ma:};\ \sl.halft A

SAT340J

2. If NG, check again with manual controt cable disconnected
from manual shaft of A/T assembly. Refer to step 1.
3. If OK on step 2, adjust manual control cable. Refer to AT-189.

996 AT-178



TROUBLE DIAGNOSES FOR SYMPTOMS

DISCONNECT

PNP switch
harness
connector

$m JFO

SAT341J

SAT915HE|
E DISCONNECT
A€ ®
SATS16HD,

21. TCM Self-diagnosis Does Not Activate
(Park/Neutral Position, Overdrive Control and
" Throttle Position Switch Circuit Checks)

(Cont’d)

4. If NG on step 2, remove PNP switch from A/T and check con-

tinuity of PNP switch terminals. Refer to step 1.

5. If OK on step 4, adjust PNP switch. Refer to Park/Neutral

Position Switch Adjustment, AT-188.
6. If NG on step 4, replace PNP switch.

Throttle position switch

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

Accelerator pedal condition Continuity
Released Yes
Depressed No

s To adjust closed throttle position switch, refer to EC section
("Basic Inspection”, “TROUBLE DIAGNOSIS — Basic Inspec-

tion™).

Wide open throttie position switch

e Check continuity between terminals @ and @ .

Accelerator pedal condition Continuity
Released No
Depressed Yes

AT-179

A
E
LG
E®
FE
CL
M
Lo
A
RA
BiR
ST
RS
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Description

position unless the brake pedal is depressed.
With the key removed, the selector lever cannot be shifted from “P” to any other position.
The key cannot be removed unless the selector lever is placed in “P”.

The 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

The shift lock and key interlock mechanisms are controlled by the ON-OFF operation of the shift lock

solenocid and by the operation of the rotator and slider located inside the key cylinder, respectively.

Shift Lock System Electrical Parts Location

~ ASCD cancel
switch

U XKD
Steering column side

- Park position switch
™ Left side”

—=7

Shift lock solenoid

A/T device harness

connector
Park position switch
harness connector

Right side

958

AT-180
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Wiring Diagram — SHIFT —
AT-SHIFT-01

IGNITION SWITCH
ON or START

MA

FUSE .
BLOCK Refer to EL-POWER.

(J/B)

EM

LG
EC

I o

. ASCD BRAKE SWITCH
RELEASED DEPRESSED | (SHIFT LOCK BRAKE

WITCH)

CL

Ll%}—' A/T DEVICE
LG/R WT

|
To EL-ASCD «fmm LG/F mmmm @) LG/R {ZI w @ B ﬂ
B

SHIFT LOCK S11
SOLENQID

S21

B 1 B I B LJ
ir {rs

PARK POSITION
SWITCH

BR

alln o

B

1 Bs

BT
Refer to last page (Foldout page).

[=] O]
EREEE® EmE FIA

EL

l|_m-.- mﬁ

i @me

2
(]
2
(#%]

)4

MATESEA
959
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Diagnostic Procedure
SYMPTOM 1:

¢ Selector lever cannot be moved from “P” position with
key in “ON” position and brake pedal applied.

» Selector lever can be moved from “P’’ position with key in
“ON” position and brake pedal refeased.

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

is removed from key cylinder.

SYMPTOM 2:

Ignition key cannot be removed when
“P” position. It can be removed when

any position except “P”.

selector lever is set to
selector lever is set to

m CONNECT (_
HAE

ASCD brake switch (SHIFT LOCK

brake switch) harness terminal (Mid)

)
P/G
=
= SATY17HM

W CONNECT
4 &

A/T device
- hamess terminal

GG O

3

2 S

SAT918H

960

Check key interlock cable for damage. NG_ Repair key interlock cable.
oK "| Refer to “Key Interlock
Cable”, AT-184.
r
Check selector lever position for damage. NGL Check selector lever. Refer
oK "] to “ON-VEHIGLE SER-
VICE — PNP Switch and
Control Cabie Adjustment”,
AT-188, 189.
v
CHECK POWER SOURCE. NG_ Check the following items:
1. Turn ignition switch to “ON” position. | ® Harness for short or
(Do not start engine.) open between battery
2. Check voltage between ASCD brake and ASCD brake switch
switch (SHIFT LOCK brake switch) har- (SHIFT LOCK brake
ness terminal 3O and ground. switch) hamess terminal
Voltage: Battery voitage Q)
e Fuse
oK « Ignition switch (Refer to
EL section.)
B ;
CHECK INPUT SIGNAL NG | Check the foliowing items:
A/T device | & Harness for short ar
Turn ignition switch to “ON" position. (Do open between A/T device
not start engine.) harness connector (@
e Check voltage between A/T device har- and ASCD brake switch
ness terminal @ and ground. (SHIFT LOCK brake
switch) harness connec-
Brake pedal Voltage tor (@
Depressed ov o ASCD brake switch
Released Battery voltage (SHIFT LOCK brake
switch)
OK (Refer to “Component
Check”, AT-188.)
@
AT-182




TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Be careful not
to reverse

polarity

AT device harness

connector (162

1

[Q]

JB

© @

L

SAT919HE,

Diagnostic Procedure (Cont’d)

®

CHECK GROUND CIRCUIT.

1. Turn ignition switch to “OFF” position.

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

3. Check continuity between A/T device
hamass terminal @ and ground.
Continuity should exisl.

NG

OK

A 4

A 4

Repair harness or connec-
tor.

CHECK PARK POSITION SWITCH,
{Refer to “Component Check”, AT-185.)

NG

Y

Replace park position
switch.

OK

r

CHECK SHIFT LOCK SOLENOID.

NG

Y

(Refer to “Component Check”, AT-185.)

OK

kA

Recaonnect shift lock harness connector.

r

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

Y

Replace shift lock solenoid.

Recheck shift lock operation.

NG

OK

h 4

INSPECTION END

AT-183

.| 1. Perform A/T device

input/output signal
inspection test.

2. If NG, recheck hamess
connector connection.

MiA

EM

LG

EC

FE

CL

M

FA

[FIA
EL

BX
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

Key Interlock Cable

Steering fock

Unlock

Slider
Adjuster holder

Rod

Key interlock—,
cable

Casing cap

SATO27H

CAUTION:

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

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

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

SATB02E

962
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM
Key Interlock Cable (Cont’d)

INSTALLATION
1. Set key interlock cable to steering lock assembly and install
lock piate. '
2. Clamp cable to steering column and fix to control cable with
band. @l
3. Set control lever to P position.
MA
Key interlock
Steering cable
tock SATOBBF ERM
N\ 4. Insert interlock rod into adjuster holder,
Key interlock rod \\ LG
k/ /
EC
FE
GL
5. Install casing cap to bracket.
g cap MIT

6. Move slider in order to fix adjuster holder to interlock rod.

FA
[RA
SAT805E
Component Check BR
4 € 4 & | sHIFT Lock soLENOID
hamess connector  hamacckcoendd | e Check operation by applying battery voltage to A/T device har- ST
ness terminal & and shift lock solenoid harness terminal @ .
RS
BT
SAT920H
HA

DISCONNECT scomEcT PARK POSITION SWITCH
.'E I .@ & e Check continuity between A/T device hamess terminal (D and
TS. Eﬁ} IS. Eé} park position switch harness terminal @ . EL

AT device Park position switch

harness connector harness connector o
(] Condition Continuity
‘ Ll o T ——— B
GD) en selecior Igver is set in postion and selec- Yes
B L tor lever button is released |
@ Except above No :
SAT921H
963

AT-185
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TROUBLE DIAGNOSES — A/T SHIFT LOCK SYSTEM

brake switch) harness connactor

2] 1

[Q]

SAT922HO

Component Check (Cont’d)
ASCD BRAKE SWITCH (SHIFT LOCK BRAKE SWITCH)
o Check continuity between terminals () and @ .

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

Check ASCD brake switch (SHIFT LOCK bhrake switch) after
adjusting brake pedal — refer to BR section (“Adjustment”,
“BRAKE PEDAL AND BRACKET").

AT-186



ON-VEHICLE SERVICE

s
(Draﬁm}s‘//\//:

SAT031J

AJST solenoid harness

Harness
terminal bedy_ |

/

SAT995C)

Unit: mm {in)
{0 Shbolts ¢ = 40 {1.57)
® 6bolts ¢ = 33 (1.30)
@ 2bolts ¢ = 43.5(1.713}

SATOO4F]

Control Valve Assembly and Accumulator
REMOVAL

1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

@l
VLA
ERM
3. Disconnect A/T solenoid harness connector.
LG .
EG
FE
GL.
4. Remove stopper ring from terminal cord assembly harness
terminal body. BT
5. Remove terminal cord assembly harness from transmission
case by pushing on terminal body. ﬂ
PR
RA
6. Remove control valve assembly by removing fixing bolts D, ® g3
and @.
Bolt length, number and location are shown in the illustration.
e Be careful not to drop manual valve and servo release ST
accumulator return spring.
7. Disassemble and inspect control valve assembly if necessary.
Refer to AT-218. RS
BT
A
EL
10X
965
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ON-VEHICLE SERVICE

T —
AN g
Aol
/accqmu@or% .
V

SAT999C|

Revolution

AATBH

Conirgl cable

SAT4A04F

Control Valve Assembly and Accumulator

(Cont’d)

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

¢ Hold each piston with a rag.

INSTALLATION

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

e After installing control valve assembly, make sure that
selector lever can be moved to all positions.

Revolution Sensor Replacement

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

Always use new sealing parts.

o W~

Park/Neutral Position Switch Adjustment

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

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

5. Reinstall any part removed.

6. Check continuity of PNP switch. Refer to AT-83.

AT-188



ON-VEHICLE SERVICE

8.7 - 10.8 ft-lb)

Control cable %

SAT/B2
Transmigsion Converter
case side housing side
A A
%l/{r Qil seal
il
seal
REAF Oil seal A
04A RE4F04V SAT4R

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. Loosen control 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 cable in the direction of the arrow shown in the
illustration by specified force.
Specified force: 9.8 N (1.0 kg, 2.2 Ib)

4. Tighten control cable lock nut.
5. Move selector lever from “P” to “1” position again. Make sure

that selector lever moves smaothly.

e Make sure that the starter operates when the selector
lever is placed in the “N” or “P” position.

e Make sure that the transmission is locked properly when
the selector lever is placed in the “P” position.

Differential Side Qil 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.

e Install oil seals so that dimension “A” is within specifica-
tions.
Dimension “A";
-0.5 mm (-0.020 in) to 0.5 mm (0.020 in)

4. Reinstall any part removed.

AT-189
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EM

LG

EC

FE

CL
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REMOVAL AND INSTALLATION

968

Removal

CAUTION:
When removing the transaxle assembly from engine, first
remove the crankshaft position sensor (OBD) from the assem-

bly.

Be careful not to damage sensor edge.

P L

o o

15.
16.
17.

Remove battery and bracket.

Remove air cleaner and resonator.

Disconnect terminal cord assembly harness connectfor and
PNP switch harness connectors.

Disconnect harness connectors of revolution sensor, ground
and vehicle speed sensor.

Remove crankshaft position sensor {OBD) from transaxle.
Remove LH mounting bracket from transaxle and body.
Tighten LH mounting bracket bolts to the specified torque.
Refer to EM section (“ENGINE REMOVAL").

Disconnect control cabie at transaxle side.

Drain ATF.

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

Disconnect oil cooler piping.

Remove starter motor from transaxie.

. Support engine by placing a jack under oil pan.

Do not place jack under oil pan drain plug.

. Remove center member.

Tighten center member bolts to the specified torque. Refer to
EM section (“ENGINE REMOVAL”).

. Remove rear cover plate and bolts securing torque converter

to drive plate.
Tighten rear plate cover bolts to the specified torque. Refer to

EM section (“OIL PAN").
Rotate crankshaft for access to securing bolts.

Support transaxle with a jack.
Remove boits fixing A/T to engine.
Lower transaxle while supporiing it with a jack.

AT-190



REMOVAL AND INSTALLATION

SAT977H

® A/T 1o engine
& Engine to A/T

(% AATBY5

Installation

Drive plate runout

CAUTION:

Do not allow any magnetic materials to contact the ring gear

teeth.

Maximum allowable runout:

Refer to EM section (“Inspection”, “CYLINDER

BLOCK").

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

L 4
gear.
¢ When connecting torque converter to transaxte, measure dis-
tance “A” to be certain that they are correctly assembled.
Distance “A”:
19 mm (0.75 in) or more
e Install bolts fixing converter to drive plate.
e With converter installed, rotate crankshaft several turns to
check that transaxie 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”).
¢ Tighten center member bolts to the specified torque. Refer to
EM section (“ENGINE REMOVAL"}.
e Tighten rear plate cover bolts fo the specified torque. Refer to
EM section (“OIL PAN").
Tightening torque .
Bolt No. N-m (kg-m, ft-Ib) £ mm {in)
@ 39 - 49 (4.0 - 5.0, 29 - 36) 45 (1.77)
@ 30 - 36 (3.1 - 3.7, 22 - 27) 30 (1.18})
€) 30-36(31-3722-27) 40 (1.57)
@ 74 -83(7.5- 85, 54 - 61) 45 (1.77)
® 30-36(3.1-37,22-27) 80 (3.15)
® 30 - 36 (3.1 - 3.7, 22 - 27) 65 (2.56)
e Reinstall any part removed.

AT-191
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REMOVAL AND INSTALLATION

SATE38A

970

Installation (Cont’d)

Check fluid level in transaxle.
Move selector lever through all positions to be sure that tran-

saxle operates correctly.

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

Perform road test. Refer to AT-62.

AT-192



MAJOR OVERHAUL

SEC. 311+313+327+381

@l

Differential side N

bearing adjusting shimJr Mﬂé\!

[ 113 - 127
Pinion mate gear thrust washer {11.5 - 13.0, 83 - 94) LG .
Pinion mate gear /@
Pinion mate shaft /’ Ee
Lock pin €3 & Differential side
Side gear _ bearing
Side gear thrust washer % \ EE
. Differential Final gear
Speedometer drive gear case @) 8
- (&)
Differential side bearing @’ GL
//
M
7-1
0.7 - 1.1,
61 - 95)
7 FA
Gasket
[0 18- 21 (1.8-21,13-15 _ 24
@ 4.9 - 6.8 Seal ring
(0.5 - 0.7, 43 - 61) 4.9 - 6.8 (0.5 - 0.7, 43 - 61) 5 _ IERP
Qil pump cover @
Speedometer pEnion—\ . @ Baffle plate
Inner gear

‘ \ Quter gear ST
O-ring 3 GTH ‘

Oil pump housing ] RS
Oil seal §79 A Seal lip Oil pump assembly !

lnput shaft

clip  O-ring§9 BT |
Differential lubricant tube |

Converter housing IFIA

gerential side cil seal : Netm {Kg-m, in-Ib)
Torque converter [0 : N-m (kg-m, fib) EBL 1
(O] 44 - 59 (4.5 - 6.0, 33 - 43) CATEY: Apply ATF.
EFR P : Apply petroleum jelly. N
W : Select with proper thickness. ]@‘X{ ‘
SATH48I
971
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MAJOR OVERHAUL
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MAJOR OVERHAUL

974

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

QOuter and inner diameter of needle bearings

Outer"diarneteroof thr:st washers B ﬁli‘erg Quter di(qrr;eter Inner die;rn;ater
em uter diameter number mm {in mm (in

number mm_(in) ® 49.8 (1.961) | 35.2 (1.386)

@* 76.0 (2.992) ® 41.8 (1.646) 23.1 {0.909)

®* 80.0 (3_'150) © 70.0 (2.756) 50.0 (1.969)

* : Select proper thickness © ® ® @ 20.9 (2.004) 5 (1.228)

® 51.0 {2.008) 33.1 (1.303)

® ® ® 49.8 (1.961) 35.2 (1.386)

@ o " @ 56.5 (2,224) 34.9 (1.374)

()] 87.0 (3.425) 69.0 (2.717)

' 0 50.6 (1.992) 34.7 (1.366)

@

st B A oo
= ——c

OQuter & inner diameter of bearing races,

adjusting shims and adjusting spacer Item Cuter diameter
Item Outer diameter | Inner diameter number mm_(in)

number mm (in) mm (in} @ 150 (5.91)
o* 51.0 (2.008) 36.0 (1.417) ® 119.1 (4.689)
@* 38.0 (1.496) | 28.1 {1.106) Q@ 182.8 (7.197)
R 75.0 (2.953) 68.0 {2.677) ® 144.8 (5.701)
98.0 (3.858) 91.0 (3.583) @ 173.8 (6.843)

% : Select proper thickness @ 133.9 (5.272}

SATI501
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MAJOR OVERHAUL

Oil Channel

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

Torque converter Oil pump discharge hole Torque converter pressure (Lock-up applied)
pressure

{Lock-up released) Reverse clutch pressure

Servo refease accumulator @ﬂ
; shoulder pressure

Oil pump
assembly

Cil pump suction hole
Reverse MA
clutch

pressure

/— Oil cooler tube (IN)

| — Servo release EM
accumulator

back pressure

{Reverse clutch

pressure) LG

Differential lubricant hole

Servo 4th apply
chamber pressure E@

Serve 2nd apply
chamber pressure

Qil pump
suction hole
' Servo 3rd release

—Qil pump discharage hole
pume g chamber pressure

r
High clutch pressure =t o O CL
—Torque converter
pressure Low & reverse brake pressure \_
(Lock-up applied) N-D accumulator shoulder pressure MT
Cverrun clutch pressure {Line pressure) ;
Forward clutch pressure N-D accumulator back pressure

(Servo 4th apply chamber pressure}

Oil cooler tube (QUT} hole

Forward clutch pressure il coaler tube (IN) hole FA
Overrun clutch pressure Torque converter pressure
{Lock-up released)
Torgue converter pressure
(Lock-up applied) FS
&)
High clutch
pressure r a
T/

. i
\—Oil pump discharge hole L Line
Low & reverse brake Oil cooler (IN) hole pressure

pressure [ Reverse clutch pressure @T

Qil pump suction hole

Ditferential lubricant
hole

L Line pressure AAT307

AT-197 975



DISASSEMBLY

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

~ SATO0BD

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

ong-way clutch outer race.
b. When fixing bearing support with check tool, rotate one-way

clutch spline using screwdriver.
¢. Check that inner race rotates clockwise only. If not, replace

torque converter assembly.

Bend a wire and use

g‘ it as a check tool.
ol Approx. 3.0 (0.118)
2 [Bend a 1.5 {0.059) dia.
- wire in half.]
» Quter race
2
o
[
L4

Approx.

15 {0.59)

Inner race

Unit: mm (in) One-way clutch

4. Remove oil charging pipe and oil cooler tube.

L e
|_0" ch‘?rgmg pipe;
\:ng,

i
/'//
O-ring E l Qil cooler
Washer é é tube

SAT411HA

5. Set manual shaft to position “P".
6. Remove PNP switch.

S —

/ PNP switch—____>"

Control cable " Manual shaft _@::\“-——\_
h S

ATO23JA

976 AT-198



DISASSEMBLY

7. Remove oil pan and oil pan gasket.

¢ Do not reuse oil pan bolts.

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

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

COOLING SYSTEM”). EM

9. Remove control valve assembly according to the following pro-
Unit: mm (in) cedures. ' LG

@ S5balts ¢ = 30 (1.57) a. Remove control valve assembly mounting bolts (D, ® and @.

® 6 bolts ¢ = 33 (130)

® 2bolts ¢ = 43.5(1.713) EC
FE
CL

RA |
EN— T l~ b. Remove stopper ring from terminal body. BR |
Stopper ring /S~
Terminal bod
— o
\GE RS |
A/T solenoid
==h
arness// T
/ / / "SATO15D |
¢. Push terminal body into transmission case and draw out sole- A
noid harness. ‘
EL
B4

SATO016D
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DISASSEMBLY

Manual valve

SATOO05F

Return spring

@ servo release accumulator piston
N-D accumulator piston

]\—‘H UIO'UO b=}

Servo release accumulalor piston

ey
/ U(/(—\O%)/// SATO19DA

e

H . 1 . ™
N-D accumulator plston®

L\_
Bl

Contact surface

Contact
surface

N

978

10. Remove manual valve from control valve assembly.

11. Remove return spring from servo release accumulator piston.

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

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

16. Check accumulator pistons and contact surface of transmis-
sion case for damage.
17. Check accumulator return springs for damage and free length.

AT-200



DISASSEMBLY

Lip seais
(4 pieces)

il sieeve

7o

L & R oil tube

e

SATBEZHA

SAT228F

18.

198.

21. Remove final drive assembly from transmission case.

Remove lip seals.

Remove L & R oil tube and oil sleeve.

. Remove converter housing according to the following proce-

dures.

Remove converter housing mounting bolts.
Remove converter housing by tapping it lightly.

Remove C-ring from differential oil port.

AT-201

MA
EM
LG
EG
FE
€L
T
FA
R
BR
ST
RS
BT
RA

BL

979



DISASSEMBLY

22. Remove differential side bearing outer race from transmission
T case.

KV38105450
(J34286)

SATO10FB

23. Remove differential side bearing adjusting shim from transmis-
sion case.

24. Remove differential side bearing outer race from converter

KV38108450 housing.

(J342886)

25. Remove oil seal with screwdriver from converter housing.
e Be careful not to damage case.

SAT032D|

26. Remove cil tube from converter housing.

SAT230FA

o AT-202




DISASSEMBLY

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

@Gl
A
SAT225F EEMI

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

2;52:2% mission case. e
@

FE

e o

-
SATO12F]

c. Remove thrust washer and bearing race from ail pump assem- BT
@/Bearing race bly-

©/-Thrust washer

RA
SATO13F
] 28. Remove brake band according to the following procedures. B
mend oin— a. Loosen lock nut, then back off anchor end pin.
W e Do not reuse anchor end pin.
e ST
O

57 .

=)
) BY

SATO14FA
& \}%b __/Broke band b. Remove brake band and strut from transmission case. HA
! =l g
. ©) L
N O s

&) Strut 4

SAT196F

AT-203 %1



982

DISASSEMBLY

40 - 50 {1.57 - 1.97)

—r

40
(1.57)
|t

N

Unit: mm (in)
SATO39D

SATO40D

Input shaft assembly

SAT566F

Needle bearing /@‘

= |

Needle s i
beariﬂg‘ e

SATS67F

¢ 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.

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

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

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

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

AT-204



DISASSEMBLY

High clutch hub

Front sun gear

SATS68F

High clutch hub \@

Needle bearing

Front sun gear

Bearing race

SATO19F

i 1.
Needle bearing \@ A IEL_':[ i

)

&
SAT046D)

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

e. Remove front sun gear and needle bearing from high clutch
hub and check for damage or wear.
f.  Remove bearing race from front sun gear and check for dam-

age or wear.

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

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

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

AT-205

MA
EM
LC
EC
FE
GL
()

FA

BR

983



DISASSEMBLY

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

Approx. 3 mm (0.12 in) dla.

Cut these areas F

AATS89

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

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

Low and reverse
brake piston
and retainer

SATO23F

e. Remove low and reverse brake spring retainer.

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

984
AT-206



DISASSEMBLY

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

Low one-way clutch

@l
A
SAT048D EM
Uow and reverse g. Remove needle bearing, low and reverse brake piston and
brake piston retainer from front planetary carrier. LC
and retainer
EC
Front planetary
carrier Black side
FE
Needle bearing
GL
SATO24F
Clearance h. Check front planetary carrier, low one-way clutch and needle MIT

bearing for damage or wear.
i. Check clearance between planetary gears and planetary car- ﬂ

tier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit: EA
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds allow-

able limit.

SAT025F

33. Remove rear planetary carrier assembly and rear sun gear B[R
according to the following procedures.
a. Remove rear planetary carrier assembly from transmission

case. ST
RS
Ell
SATOZEF
Rear sun gear b. Remove rear sun gear from rear planetary carrier. FIA
Fﬁ Take care of its direction.
””‘,,,7/%(’ Rear planetary carrier EL
My
0 o ) B3¢
AR
SATO27F
985
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DISASSEMBLY

Rear planetary
carrier

Needle bearing\@ 4

3 _.!?////7/1{/_/7/%
v \I/

T 7
Biack side

- ﬁl:{:ﬁi

N

Needle bearing
SAT028F
Clearance
t

Feeler gauge

Tl
A
Ry ie
\ I"H =y

S,

SAT054D

Rear internal gear

Forward clutch hub

SAT029F

Overrun c¢lutch hub

SATO30F]

Overrun clutch hub

Needle bearing

SATO31F

986

Remove needle bearings from rear planetary carrier assembly.

C.
d. Check rear planetary carrier, rear sun gear and needie bear-
ings for damage or wear.
e. Check clearance between pinion washer and rear planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace rear planetary carrier if the clearance exceeds allow-
able limit.
34. Remove rear internal gear and forward clutch hub from trans-

mission case.

35. Remove overrun clutch hub from transmission case.

36. Remove needle bearing from overrun clutch hub and check for
damage or wear.

AT-208



DISASSEMBLY

37. Remove forward clutch assembly from transmission case.
Forwarc clutch

SATO32F

38. Remove needle bearing from transmission case.

Black side; ﬂ__,@
Needle bearing |
4 éi- e

SATO33F

39. Remove output shaft assembly according to the following pro-
00, cedures.
Y a. Remove side cover bolts.

e Do not mix bolts (8 and (8.
e Always replace bolts (A as they are self-sealing bolts.

® AATBS50,

b. Remove side cover by lightly tapping it with a soft hammer.  BR
e Be careful not to drop output shaft assembly. It might
come out when removing side cover.

ST
RS

BY

A

¢. Remove adjusting shim.

EL

SAT440D)

AT-209 987



DISASSEMBLY

988

Soft
hammer

SAT435D

/ E{Tﬂ
% :

Needle bearing

SATO61D

d

€.

. -Remove output shaft assembly.

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

Remove needle hearing.

40. Disassemble reduction pinion gear according to the following

procedures.
Set manual shaft to position “P” to fix idler gear.
Unlock idler gear lock nut using a pin punch.

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

AT-210



DISASSEMBLY

ST27180001
{J25726-A)

Adjusting
shim

SATS16D

T

SATQ38H

SAT040F

- d. Remove idler 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.

48. Remove side oil seal with screwdriver from transmission case.

AT-211

A

B

LG

EC

FiE

GL

BT
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REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. @) 6.4 - 7.5 Nom
319 {0.65 - 0.76 kg-m,

56.4 - 66.0 in-1b)
Oil seal Q:i E
i
J,G
%‘T
Detent spring

[/— Retaining pin Q

Retaining pin Q:Q
Parking rod

Parking rod plate

Manual shaft

SAT451HA

REMOVAL
1. Remove detent spring from transmission case.

SAT042F

// 2. Drive out manual plate retaining pin.

ST23540000
{J25689-A)

3. Drive and pull out parking rod plate retaining pin.
4, Remove parking rod plate from manual shaft.
5. Draw out parking rod from transmission case.

ST23540000
(J25689-A)

Parking rod?

sha{t&iu(}

AT-212




REPAIR FOR COMPONENT PARTS

SATO49F

SAT045FB

Manual Shaft (Cont’d})

6. Pull out manuai shatft retaining pin. o
7. Remove manual shaft and manual plate from transmission

case.

8. Remove manual shaft oil seal.

INSPECTION
e Check component parts for wear or damage. Replace if nec-
essary.

INSTALLATION
1. Instali manual shaft oil seal.
e Apply ATF to outer surface of oil seal.

2. Install manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manuai shaft retaining pin up to bottom of hole.

AT-213

LG

EC

FE

CL

BR
S|
RS
BT

HA
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REPAIR FOR COMPONENT PARTS

Manual Shaft {Cont’d)

Parking rod plate

(J25689-A)

Parking rod

3 mm {0.12 in)

5. Install parking rod to parking rod plate. .
6. Set parking rod assembly onto manual shaft and drive retain-

ing pin.

e Both ends of pin should protrude.

Retaining pin

SAT034J

ST23540000
(J25689-A)

7. Drive manual plate retaining pin.
e Both ends of pin should protrude.

- Approx.
3 mm
{0.12 in)

Retaining pin

SATOA7FB

8. Install detent spring.

SATO42F
Oil Pump
SEC. 313 ol um _
il pump housing ail seal@
0-ring €79
Qil pump cover Outer gear @
fnner gear
7-11 Nem
(0.7 - 1.1 kg-m,

61 - 95 in-Ib) -
—

992

iy

- Apply ATF.
®) : Apply petroleum jelly.

SATOS0FC

AT-214



REPAIR FOR COMPONENT PARTS

SAT699H

Inner gear

Outer gear e
i ‘j

SAT092D

SAT093D

Screwdriver

SAT0840)

Qil Pump (Cont’d)
DISASSEMBLY

1.

Remove seal rings.

Loosen bolts in a crisscross pattern and remove oil pump

caver.

Remove inner and outer gear from oil pump housing.

Remove O-ring from oil pump housing.

Remove oil pump housing oil seal.

AT-215

A
ElY
LC
EC
FlE
CL
BT

[FA

BR

8T

RS

BT

FA

EL

D)
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REPAIR FOR COMPONENT PARTS

Dial gauge

Span [180 mm
{7.09 in)]

Cil pump
housing

Inner gear gear

% - Measuring points

SAT095D

SATO96D

Clearance

B

Seal ring

SAT0S7D

994

Oil Pump (Cont’d)
INSPECTION

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

gear
e Check for wear or damage.

Side clearance

Measure side clearance of inner and outer gears in at least

®
four places around each outside edge. Maximum measured
values should be within specified positions.
Standard clearance:
0.030 - 0.050 mm (0.0012 - 0.0020 in)
e If 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-289.
e If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.
e Measure clearance between outer gear and oil pump housing.
Standard clearance:
0.111 - 0.181 mm (0.0044 - 0.0071 in)
Allowable limit:
0.181 mm (0.0071 in)
e If not within allowable limit, replace whole oil pump assembly

except oil pump cover,

Seal ring clearance

Measure clearance between seal ring and ring groove.

®
Standard clearance:
0.1 - 3.25 mm (0.0039 - 0.0098 in)
Allowable limit:
0.25 mm (0.0098 in)
®

If not within allowable limit, replace oil pump cover assembly.

AT-216



REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

ASSEMBLY
/ 1. Instali oil seal on oil pump housing.
49
$733400001 al
(J26082)
WA
SAT900DB EM
2. Install O-ring on oil pump housing.
e Apply ATF to O-ring. LG
EG
FE
CLL
SATO93D
3. Install inner and outer gears on oil pump housing.
Inner gear
e Be careful of direction of inner gear. W
Outer gear il

FA

SAT92D

4. Install oil pump cover on oil pump housing. BE
a. Wrap masking tape around splines of oil pump cover assem-
bly to protect seal. Position oil pump cover assembly on oil
pump housing assembly, then remove masking tape. 8T
h. Tighten bolts in a crisscross pattern.
:7-11 Nm (0.7 - 1.1 kg-m, 61 - 95 in-ib} s |

BT

SATOS1F

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

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

SATE92H

AT-217 9%



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

7 -9 (0.7 - 049, 61 - 78)

OIX)

3.4 - 44

{0.35 - 0.45,
30.4 - 39.1)
pieces)

@ 7.9 (07 - 09, 61 - 78)

K] - Nem {(kg-m, in-Ib)

SAT61
@ Oil strainer (@ Qil cooler relief valve spring @ Pilot filter
@ O-ring Check ball (i@ Separating plate
@ Stopper ring @ Separating plate (9 Steel ball
@ Terminal body (@ Support plate (® Control valve upper body
® O-rings ) Steel ball
@® Control valve lower body ® Control valve inter body
DISASSEMBLY
Disassemble upper, inter and lower bodies.
Bolt length, number and location:
Bolt symbol ® ® © @ ® 0)
Bolt length “¢*  mm (in}| 135 | 58.0 | 400 | 66.0 | 33.0 | 78.0
EEE ) (0.531) [ (2.283} | (1.575) | (2.598) | (1.299) | (3.071)
Number of bolts 6 3 6 11 2 2

(D : Reamer bolt and nut.

990 AT-218




REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

@ (@ (& (@
Gl
Nut
Lower body H
A
@ Bolt | MIA,
|\
' C
= Inter body g EM
@)
w Upper body
%/ @ LG
Support A o
plate -\7 o E@
{1; Reamer
Section Y—Y holt o
®
Section Z—2 FE
satosor | GL

a. Remove bolts @), () and nut (¥ and remove oil strainer from T

control valve assembly.

. - = ) FA
Nzt
7 3]
——- ()3 () )
AATT80

Solenoid £ b. Remove solenoid valve assembly and line pressure solenoid g

assembly valve from control valve assembly.
ST
RS

Line pressure

) Spring
solenoid SATORZE
c. Remove O-rings from solenoid valves and terminal body. RA
EL
(D24
SATOB3F

AT-219 997



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

SAT432D

Accumulator
support plate

Lower body
Inter & upper bodies
SAT109D
Check ball Line pressure
relief valve A

spring

SAT110D

Separating [P
plate and
gaskets

Upper body

SATOBSF

998

e,

d. Place upper body facedown, and remove bolts ®, © and nut

Remove inter body from lower body.

. Turn over lower body, and remove accumulator support plate.

g. Remove bolts (9, separating plate and separating gasket from

tower body.
h. Remove steel balls and relief valve springs from lower body.

e Be careful not to lose steel balls and relief valve springs.

i. Remove inter body from upper body.

AT-220



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

j. Check to see that steel balls are properly positioned in inter
body and then remove them.

e Be careful not to lose steel balls.

@ 5 balls

A

EM

SAT412H

k. Check to see that steel balls are properly positioned in upper
body and then remove them. Le

e Be careful not to lose steel balls.

EC

FE

CL

SATO67F

INSPECTION

Lower and upper bodies

e Check to see that retainer plates are properly positioned in
lower body.

SAT550G

e Check to see that retainer plates are properly positioned in [gg
upper body.
e Be careful not to lose these parts.

8T
) _ RS
Oil strainer
e Check wire netting of oil strainer for damage. B
SATS551G
Shift solenoid valve B Line pressure Shift sc_:lenoid valves “A” and “B”, line pressure A
Shift solenoid valve A solenaidvalve | gglenoid valve, torque converter clutch solenoid valve
and overrun clutch solenoid valve EL
e Measure resistance. Refer to “Components Inspection”, AT-
116.
1D

Overrun clutch solenoid valve AATBS0
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REPAIR FOR COMPONENT PARTS

T
=
o
=2
St
k=]
[a i<
2 (Length)
SAT138D
@ 5 balls
SATO67F
Upper inter
separating
gasket
Separating
plate
Upper
separating
gasket
SATQ72F
Separating
plate &
gasket
Reamer bolt (©)
Upper body
Reamer :
bolt (£
Washer
SATO73FA
Pilot filter
SATO74F
1000

Control Valve Assembly (Cont’d)

Qil cooler relief valve spring

e Check springs for damage or deformation.
e Measure free Jength and outer diameter.

inspection standard:

Unit: mm (in)
Part No. £ D
31872-31X00 17.02 (0.6701) 8.0 (0.315)

ASSEMBLY

1. Install upper, inter and lower body. .
a. Place oil circuit of upper body face up. Install steel balls in their

proper positions.

b. Install upper separating gasket, upper inter separating gasket
and upper separating plate in order shown in illustration.

c. Install reamer bolts () from bottom of upper body. Using
reamer bolts as guides, install separating plate and gaskets as

a set.

d. install pilot filter.

AT-222



REPAIR FOR COMPONENT PARTS

® 5 balls

Upper body
Reamner bolt (f)

o Rl
PPl EmG o —
K e =S

=
amer bolt ()

SATO76FA

Check ball Line pressure
relief valve
spring

Section A—A

SATH0D)

Lower separating
gasket

Lower separating
plate

Lower separating
gasket

SATO77F

&> Support plate

Separating
| plate & gaskets

SATO78BFA

Control Valve Assembly (Cont’d)

e.

h.

]

Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

Install inter body on upper body using reamer bolts (D as
guides.
Be careful not to dislocate or drop steel balls.

Install steel balls and relief valve springs in their proper posi-
tions in lower body.

Install lower separating gasket, inter separating gasket and
lower separating plate in order shown in iliustration.

Install bolts (& from bottom of lower body. Using boits (& as
guides, install separating plate and gaskets as a set.
Temporarily install support plates on lower body.

AT-223

EM

LG

EC

FE

CL

T

FA

BR

ST

RS

BT

1001



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Inter and
upper bodies

k. Install lower body on inter body using reamer bolts () as guides
and tighten reamer boits () slightly.

Lower body

SAT126DA

2. Install O-rings to solenoid valves and terminal body.
e Apply ATF to O-rings.

SATOB3F
3. Install and tighten bolts.
Bolt length, number and location:
Bolt symbo! ® 0] @ O] O]
Bolt length “¢”
B mm (in}| 435 | 58.0 | 40.0 | 66.0 | 330 | 78.0
(0.531) | {2.283} | (1.575) | (2.598) [ (1.299) | (3.071)
Number of bolts 6 3 6 11 2 2
Nut
Lower bady i
(€ Bolt
e
H Inter body
M ﬁ/Upper body
Support A
plate
Section Y—Y © E:le:mer
Section Z-Z
SATOBOF

1002
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

a. Install and tighten bolts (& to specified torque.
:7-9Nm{0.7 - 0.9 kg-m, 61 - 78 in-lb)

Gl
IUA
SATOB1FA EMI
Solenoid 2 b. Install solenoid valve assembly and line pressure solenoid
assembly = valve to lower body. L
E®
& FE
Line pressure Spring " @ﬂ;

solenoid

c. Set oil strainer, then tighten bolts @, &, (@ and nuts ( to
specified torque. T
: 7 -9 N-m (0.7 - 0.9 kg-m, 61 - 78 in-Ib)

®~ SATOB3FA

d. Tighten bolts (e} to specified torque. B2
:3.4 - 4.4 N-m (0.35 - 0.45 kg-m, 30.4 - 39.1 in-Ib)

SATOB4F

1003
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

SEC. 317

SAT859H

Apply ATF to all components before installation.

1-2 accumulator valve

Retainer plate Retainer plate

@ Upper body @ Return spring @ Return spring
@ Retainer plate ® Torque converter relief valve @ 1-2 accumuiator piston
g Plug @ Retainer plate @ Plug
Return spring @ Plug @ Retainer plate
® Toirque converter clutch control @ Qverrur clutch reducing valve @ Return spring
va Ve, d® Return spring @ 1st reducing valve
® Retainer plate .
@ Plug (@ Pilot valve @ Plug
Return spring @ Return spring @ Retainer plate
® (19 Retainer plate @ Plug
® @ @

1-2 accumulator retainer plate

1004 AT-226



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

Retainer plates in upper body DlSASSEMBLY
1. Remove valves at retainer plates.
¢ Do not use a magnetic pick-up tool.

A

EM

SATS51G

a. Use a screwdriver to remove retainer plates.

LG

EC

FE

CL

SATHE53G

_ b. Remove retainer plates while holding spring, plugs or sleeves. T
Retainer plate e Remove plugs slowly to prevent internal parts from jump-

ing out.

FA

SATES4G

c. Place mating surface of valve body face down, and remove B[
internal parts.
e If a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer. sr
e Be careful not to drop or damage valves and sleeves.

RS
BT
SAT137D .
INSPECTION A
_ _ . i Valve sprin
5 A pring . . g
5 - i ¢ Measure free length and outer diameter of each vaive spring.
z2 \\ Also check for damage or deformation.
QE Al Inspection standard: B
o% Y B Refer to SDS, AT-286. ~
e Replace valve springs if deformed or fatigued. ‘
2 (Length) Control valves
¢ Check sliding surfaces of valves, sleeves and plugs.
SAT138D
1005
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REPAIR FOR COMPONENT PARTS

SAT139D

Valve
: Apply ATF.

SAT140DA

Screwdriver

SAT141D

1-2 accumulator
valve

Retainer
plate @W"

1-2 accumulator
retainer plate

@- S Return spring
~

- 1-2 accumuiator piston

ﬂ(Q Plug

- Retainer plate SAT1420

Retainer plate

SAT143D

1006

Control Valve Upper Body (Cont’d)

ASSEMBLY
e Lay control vaive body down when installing valves. Do
not stand the control valve body upright.

1. Lubricate the control valve body and all valves with ATF. Install
control valves by sliding them carefully into their bores.

e Be careful not to scratch or damage valve body.

e Wrap a small screwdriver with vinyl tape and use it to insert the
valves into their proper positions.

1-2 accumulator valve

e Install 1-2 accumulator valve. Align 1-2 accumulator retainer
plate from opposite side of control valve body.
e Install return spring, 1-2 accumulator piston and plug.

2. Install retainer plates
e While pushing plug or return spring, install retainer plate.

AT-228



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont’d)

Retainer plate
Unit: mm (in)
Name of control valve No. Length A Length B
Pilot valve a @l
1st reducing valve
- J o el g 21.5 (0.846}
orque converter relief valve
(i
Plug —
6.0 (0.236)
1-2 accumulator valve @ 385 (1.516)
SATOB6F 1-2 accumulator piston @ T B
Qverrun clutch reducing vaive ® 24.0 (0.945)
Torque converter clutch controf valve ® 28.0 (1.102) L&
e Install proper retainer plates. EC
For the location of retainer plates, refer to AT-226.
FE
GL
MIT

ST

RS

BT

[HA

1007
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REPAIR FOR COMPONENT PARTS

SEC. 317

Control Valve Lower Body

Apply ATF to all cbmponents before instalfation.

e E

1008

Lower body
Retainer plate
Return spring
Piston
Parallel pin
Sleeve
Return spring
Pressure modifier valve
Retainer plate
Plug

Shift valve B

POLRPRRPEe®

Return spring
Plug

Return spring
Manual valve
Pressure regulator valve
Return spring
Spring seat
Plug

Sleeve
Retainer plate
Return spring

AT-230

PeerrReeee®

SAT4201

Qverrun clutch control valve
Plug

Retainer plate

Return spring

Accumulator control valve
Plug

Retainer plate

Shift valve A

Retainer spring

Retainer plate



REPAIR FOR COMPONENT PARTS

Retainer plates in lower body

SAT550G

D (Coil cuter
diameter)

¢ (Length)

!

SAT138D

Retainer plates in lower body

SATS50A

TYPE L

TYPE I

SATO89F

Control Valve Lower Body (Cont’d)

DISASSEMBLY

¢ Remove valves at retainer plate.
For removal procedures, refer to “DISASSEMBLY”, “Control
Valve Upper Body”, AT-227.

INSPECTION

Valve springs
e Check each valve spring for damage or deformation. Also
measure free length and outer diameter.
inspection standard:
Refer to SDS, AT-286.
e Replace valve springs if deformed or fatigued.
Control valves

e Check sliding surfaces of control valves, sleeves and plugs for -

damage.

ASSEMBLY
¢ Install control valves.

For installation procedures, refer to “ASSEMBLY”, “Control
Valve Upper Body™, AT-228.
Retainer plate
Unit.: mm (in)
Name of control valve and No. Length A | Length B Type
plug
19.5
Plug - (0.768)
Pressure regulator valve W
Accumulator control valve @ 6.0 28.0
o : (0.236)
Shift valve A )] (1.102)
Overrun clutch control valve @
Pressure modifier valve
Shift valve B i — — 1l

e Install proper retainer plates.
For the location of retainer plates, refer to AT-230.

AT-231

Gl
MA
ERM
LS
EG
FE
CL
BT
FA
BR
ST
RS
BT

A

1009



REPAIR FOR COMPONENT PARTS

Reverse Clutch

Snap ring
Retaining plate 4
Driven plate

Drive plate

Retaining plate¥r

Snap ringo

Dish plate
Driven plate
% |

Reverse clutch drum

SEC. 315

Piston

Lip seal Q
D-ring 63
Return spring

Spring retainer —

Snap ringm

: Select proper thickness.

*
: Apply ATF.

Drive plate

SAT430!

DISASSEMBLY

Check operation of reverse clutch.

Install seal ring onto drum support of oil pump cover and install
reverse clutch assembly. Apply compressed air to oil hole.
Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snhap ring:

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

Kv31102400
(J34285 and

2. Remove snap ring.

3. Remove drive plates, driven plates, retaining plate, and dish
plates.

SATO93F|

4. Set Tool on spring retainer and remove snap ring from reverse

clutch drum while compressing return springs.
J34285-67) Set Tool directly over springs.
e Do not expand snap ring excessively.
5. Remove spring retainer and return springs.

SATOQ4F

1010
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REPAIR FOR COMPONENT PARTS

Reverse Clutch (Cont’d)

6. Remove piston from reverse clutch drum by turning it.

7. Remove D-ring and lip seal from piston.
Gl
A

SATO96F EM

INSPECTION

Reverse clutch snap ring, spring retainer and return LG

springs

e Check for deformation, fatigue or damage. EGC

If necessary, replace.

F&
GL

Reverse clutch drive plates

Thicknass e 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)
e If not within wear limit, replace.
Core plate
SAT162D

Reverse clutch dish plates B

e Check for deformation or damage.

e Measure thickness of dish plate. ST

Thickness of dish plate: 3.08 mm (0.1213 in)

i e [ deformed or fatigued, repiace.
Reverse clutch piston 88

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. BT
e Apply compressed air to oil hole on return spring side to make
SAT163D sure that air leaks past ball.
ASSEMBLY FA
1. Install D-ring and lip seat on piston.
e Take care with the direction of lip seal. EL

¢ Apply ATF to both parts.

SATO97FA

AT-233 1011



REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)

2. Install piston assembly by turning it slowly.
e 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-
(434285 and J34285-87) pressing return springs.

e Set Tool directly over return springs.

SATO24F

5. Install drive plates, driven plates, retaining plate and dish
plates.

e Take care with order of plates.

6. Install snap ring.

SATO93F

7. Measure clearance between retaining plate and snap ring. If
not withint allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.5 - 0.8 mm (0.020 - 0.031 in)
Allowable limit 1.2 mm (0.047 in)
Retaining plate:
Refer to SDS, AT-287.

SAT105F

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY”, “Reverse Clutch”, AT-232.

SATO92F

o AT-234




REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315
Driven plate For the number of clutch plates (drive and
(Thin) driven plates), refer to the cross-section.
Dm‘ien plate Seal ring 6 ® @ﬂ
=
BA,
Drive plate EM
J Input shaft assembly
W {High clutch drum)
Driven plate @\ Piston 9 LG
Aeturn spring
Retaining D-ri
e o ) G o
Snap ring §39 D-ring 679
Spring retainer
Snap ring 29 E8
B (P) : Apply petroleum jelly.
QTP : Apply ATF
Drive plate * : Select proper thickness. ., reen GL
DISASSEMBLY T

1. Check operation of high clutch.
a. Apply compressed air to oil hole of input shaft with nylon cloth.
e Stop up hole on opposite side of input shaft with nylon
cloth.
b. Check to see that retaining plate moves to snap ring.
c. If retaining plate does not contact snap ring: A
e D-ring might be damaged.
o Oil seal might be damaged.
L ]

Fluid might be leaking past piston check ball. RA
SAT176D)
2. Remove seal rings from input shaft. BE
¢ Always replace when removed.
Input shait ST
Seal ring RS
B
SATA7ID
3. Remove snap ring. A
4. Remove drive plates, driven plates and retaining plate.
Screwdriver
EL
D3
SATO95F
1013
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REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
¢lutch drum while compressing return springs.

Kv31102400 ) .
{J34285 and e Set Tool directly over springs.
134285-67) o Do not expand snap ring excessively.

6. Remove spring retainer and return springs.

SAT108F

! 7. Remove piston from high clutch drum by turning it.

SAT111F|

8. Remove D-rings from piston.

Piston

SAT371FA
INSPECTION
High clutch snap ring, spring retainer and return
springs
e Check for deformation, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.
High clutch drive plates
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)
e If not within wear limit, replace.
Core plate
SAT162D

1014
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

High clutch piston

e Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

e Apply compressed air to oil hole on return spring side to make g
sure that air leaks past bali.

_ MA
- | S
Check air does not Check air flows
flow through through ball
ball hole. ho|e.g SAT186D EM
Seal ring clearance
e Install new seal rings onto input shaft. LC
e Measure clearance between seal ring and ring groove.
Standard clearance: g6

0.08 - 0.23 mm (0.0031 - 0.0091 in)
Altowable limit:
0.23 mm (0.0091 in)
e If not within allowable limit, replace input shaft assembly. FE

CL

SAT187D)

ASSEMBLY
1. Install D-rings on piston.
s Apply ATF to both parts.

Piston

SAT371FA

N 2. Install piston assembly by turning it slowly. BR
e Apply ATF to inner surface of drum.

ST
RS

BT

SAT1F

HA

Spring retainer 3. Install return springs and spring retainer on piston.

Return spring |

SAT109F

AT-237 1015



REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

4, Set Tool on spring retainer and install snap ring while com-
V31102400 pressing return springs.

(J34285 and e Set Tool directly over return springs.
J34285-87)

J- Snap ring
il

SAT10BF

e Do not align snap ring gap with spring retainer stopper.

Snap ring

SAT113F

5. Install drive plates, driven plates and retaining plate.
e Take care with the order and direction of plates.
6. Install snap ring.

SAT095F

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-287.

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Clutch”, AT-235.

Nylon cloth

SAT196D)

1016 AT-238




REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

9. Install seal rings to input shaft.
e Apply petroleum jelly to seal rings.
Apply petroleum jelty e Always replace when removed.
@l
VA
SAT197D ER
s Roll paper around seal rings to prevent seal rings from
Thick paper spreading. LC
Tape E@
FE
GL
SAT193D
Forward Clutch and Overrun Clutch
®@ @ ® SEC. 315
[T T3 (D snap ring
‘ oy o — @ Retaining plate %
; @ Drive plate
(4} Driven plate BA
(§) Dish plate .
(§ Retaining plate Driven plate
A
Forward Overrun -
cluich clutch
BR
Snap ring@
Retaining plate %
ST
RS
BT
A
Forward clutch
drum E[L
Cil seal
Qap * @@
Forward clutch
piston ﬂ@X i
Qverrun Gil seal@ : Apply ATF.
Return spring clutch D‘”"QQ + : Belect proper thickness.
piston SAT962|
1017
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REPAIR FOR COMPONENT PARTS

Hole for averrun
clutch inspection

Hole for forward
clutch inspection

SAT123F

SAT203D

Screwdriver

SAT204D)

KV31102400
(J34285 and
J34285-87)

Snap ring

SAT124FB

Owerrun clutch
piston

SAT125F]

1018

Forward Clutch and Overrun Clutch (Cont’d)
DISASSEMBLY

eeenoTma

e Ve e

Check operation of forward clutch and overrun clutch.
Install bearing retainer on forward clutch drum.

Apply compressed air to oil hole of forward clutch drum.
Check to see that retaining plate moves to snap ring.

If retaining plate does not contact snap ring:

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

Remove snap ring for forward clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for forward clutch.

Remove snap ring for overrun clutch.
Remove drive plates, driven plates, retaining plate and dish
plate for overrun clutch.

Set Tool on spring retainer and remove snap ring from forward
clutch drum while compressing return springs.

Set Tool directly over return springs.

Do not expand snap ring excessively.

Remove spring retainer and return springs.

Do not remove return springs from spring retainer.

Remove forward clutch piston with overrun clutch piston from
forward clutch drum by turning it.

AT-240



REPAIR FOR COMPONENT PARTS

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch piston from forward cluich piston by
Forward clutch piston Overrun clutch turning it.
piston
@l
A
SAT126F i
10. Remove D-rings and lip seals from forward clutch piston and
overrun clutch piston. LG
N\l
&6
Lip seal
D-ring .
y F_orward clutch FE
- Lip seal piston
D-ring
QOverrun clutch piston SAT127FA @L'
INSPECTION MT
Snap rings, spring retainer and return springs
e Check for deformation, fatigue or damage.
e Replace if necessary. AT
e When replacing spring retainer and return springs, !
replace them as a set. EA
RA
Forward clutch and overrun clutch drive plates BR
Thickness e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Facing Thickness of drive plate: ST
Forward clutch
Standard value: 1.6 mm (0.063 in) e

Wear limit: 1.4 mm (0.055 in)
Core plate Overrun clutch )
Standard value: 1.6 mm (0.063 in) BT
Wear limit: 1.4 mm (0.055 in) ‘
If not within wear limit, replace.

saTisen| @
Forward clutch and overrun clutch dish plates FIA
e Check for deformation or damage.
e Measure thickness of dish plate. EL
Thickness of dish plate:
t Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in) DK
e If deformed or fatigued, replace.

SAT163D
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REPAIR FOR COMPONENT PARTS

2

Check air does not flow
through ball hole.

Check air flows
through ball hole.

SAT213D

) Check air flows
Check air does not flow through ball hole.
through ball hole, P SAT212D

D-ring
Forward clutch

Qverrun clutch piston SAT127FA

Overrun clutch
piston

SAT126F

Farward ¢lutch piston

Qverrun clutch
piston

SAT125F

1020

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 cil 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

¢ Make sure that check balls are not fixed.

e Apply compressed air to check bal! 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 over-
run clutch piston.

o Take care with direction of lip seal.

e Apply ATF to both parts.

2. Instalt overrun clutch piston assembly on forward clutch piston
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.

AT-242



REPAIR FOR COMPONENT PARTS
Forward Clutch and Overrun Clutch (Cont’d)

4. Install return spring on overrun clutch piston.

Spring refainer

@l
A

SAT131F =M

Check ball e Align the mark on spring retainer with check ball in overrun

(Overrun clutch piston) clutch piston. LG

T EE
Q 5
Mark on the @L

spring retainer
SAT133F

5. Set Tool on spring retainer and install snap ring while com- 0T
KV3110240C pressing return springs.

{J34285 and e Set Tool directly over return springs. ﬂ
J34285-87)

Snap ring ‘
FA

RA

SAT124FB

¢ Do not align snap ring gap with spring retainer stopper.  BR
ST

RS

SAT134F

6. Install drive plates, driven plates, retaining plate and dish plate
for overrun clutch.

e Take care with order of plates. gL

7. Install snap ring for overrun clutch.

SAT204D
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REPAIR FOR COMPONENT PARTS

Feeler gauge

Retaining pin
SAT135F
————
Snap ring ——
SAT203D

Feeler
gauge

SAT228D

Hole for overrun

Hole for forward
/clutch inspection
clutch inspection

SAT123F

1022

Forward Clutch and Overrun Clutch (Cont’d)

8.

1.

12.

13.

Measure clearance between overrun clutch retaining plate and
shap ring.
If not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.7 - 1.1 mm (0.028 - 0.043 in)
Allowabie limit 1.7 mm (0.067 in)
Overrun clutch retaining plate:
Refer to SDS, AT-287.

Install drive plates, driven plates, retaining plate and dish plate
for forward clutch.

Take care with order of plates.

Install snap ring for forward clutch.

Measure clearance between forward clutch retaining plate and
snap ring.
if not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowabile limit 1.85 mm (0.0728 in)
Forward clutch retaining plate:
Refer to SDS, AT-287.

Check operation of forward clutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-240.

Check operation of overrun clutch.

Refer to “DISASSEMBLY", “Forward Clutch and Overrun
Ciutch”, AT-240.
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- REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Driven plate
Dish plata @H
Snap ring@
Spring retainer A
D—ringa RA
D-ring 63
Piston EM
Relainar (ATED Drive plate
Snap ring@ L@
— Retaining plate %
Retaining plate % — Driven plate E@
( b
T (|
R !
- % -
- * : Select proper thickness. _L Retaining plate
-: Apply ATF Drive plate )
AE>: Apply Dish plate SAT963| @ﬂ:
DISASSEMBLY MT
Snap ring 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 shap rnng.
c. If retaining plate does not contact snap ring:
e D-ring might be damaged.
e Fluid might be leaking past piston check ball. EA
RA

2. In order to remove piston, apply compressed air to oil hole of R
retainer while holding piston.
e Apply air gradually and allow piston to come out evenly.

RS

BT

SAT149F

HA

3. Remove D-rings from piston.

EL

Low and reverse
brake piston SAT150F

1023
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REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT162D)

D-ring
Low and reverse
brake piston SAT150F
Low and reverse brake
Retainer

SAT323F

Retaining plate
Dish plate
Driven plate
Drive plate

1024

Low & Reverse Brake (Cont’d)
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
e Check for deformation, fatigue or damage.
If necessary, replace.
¢ When replacing spring retainer and return springs,
replace them as a set.

Low & reverse brake drive plate
e Check facing for burns, cracks or damage.
e Measure thickness of facing.
Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
e [f not within wear limit, replace.

ASSEMBLY
1. Install D-rings on piston.
e Apply ATF to both parts.

2. Set and align piston with retainer.

¢ This operation is required in order to engage the protru-
sions of piston to return springs correctly.
Further procedures are given in “ASSEMBLY"’.

3. Install driven plates, drive plates, retaining plate and dish plate
on transmission case.
e Take care with order of plates and direction of dish plate.

AT-246



REPAIR FOR COMPONENT PARTS

Faeler gau

Transmission case
ge

SAT155F

Low & Reverse Brake (Cont’d)

4. Install snap ring.

A

EM

5. Measure clearance between driven plate and transmission
case. If not within allowable limit, select proper retaining plate. L&
(front side)

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in) EG
Allowable limit 3.3 mm (0.130 in}

Retaining plate:
Refer to SDS, AT-288. EE

(@

Rear Internal Gear, Forward Clutch Hub and Mf
Overrun Clutch Hub

SEC. 315

Thrust washer EEA(®)

Rear internal gear

Forward clutch hub

Forward cne-way clutch

Thrust washer EFR (P)
B4

RA
BR
Qverrun clutch hub
§T
RE

By

ER P : Apply petroleum jeily.

SAT975H [H] A

EL

AT-247 10



REPAIR FOR COMPONENT PARTS

Overrun clutch
hub

Forward
clutch hub

Rear internal
gear

SAT157F

Forward clutch
hub

Rear internal
gear

SAT251D,

--Bearing

Rear internal
gear

SAT252DA

@Th rust washer

Rear
internal
gear

SAT253D

SAT254DA

1026

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

DISASSEMBLY
1. Remove overrun clutch hub and thrust washer from forward
clutch hub.

2. Remove forward clutch hub from rear internal gear.

3. Remove bearing from rear internal gear.

4. Remove thrust washer from rear internal gear.

5. Remove bearing from forward one-way cluich.
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REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

Forward one-
e one-way 6. Remove forward one-way clutch from forward clutch hub.

@l
Forward clutch
hub
A
SAT255D Ei
INSPECTION
5 Rear internal gear, forward clutch hub and overrun LG
| clutch hub
e Check rubbing surfaces for wear or damage. EG
Overrun
¢lutch hub
[Fig
Rear internl Forward ¢ TI @“—.
gear clutch hub SAT256D
Bearings and forward one-way clutch MT
e Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.
Forward
one-way
clutch
A
RA
ASSEMBLY BE:

1. Install forward one-way clutch on forward ciutch.
e Take care with the direction of forward one-way clutch. 7

RS
Protrusion BT
Forward ona-way
clutch SAT976H
HA

2. Install bearing on forward one-way clutch.

Bearing e Apply petroleum jelly to bearing.
N Forward =
//""‘—-,

one-way cluich

Forward [

clutch hub

SAT159FA

AT-249 1027



REPAIR FOR COMPONENT PARTS

Thrust washer

Pawl

Rear
internal
gear

SAT160F|

@ Bearing

‘

Rear internal
gear

SAT161FA)

Rear internal
gear

Forward clutch
hub

Unlocked & mud? Locked

AAT426

Overrun clutch
hub

[=-]
il
Thrust washer
Rear internal

Forward gear
clutch hub

SAT157F

1028

Rear Internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

3. Install thrust washer on rear internal gear.

e Apply petroleum jelly to thrust washer.

¢ Align hooks of thrust washer with holes of rear internal
gear.

4. Instali bearing on rear internal gear.
e Apply petroleum jelly to bearing.

5. Install forward clutch hub on rear internal gear.

e Check operation of forward one-way clutch.
Hold rear internal gear and turn forward clutch hub.
Check forward clutch hub for correct locking and unlock-
ing directions.

e If not as shown in iliustration, check installation direction
of forward one-way clutch.

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 clutch
hub.

e Align projections of rear internal gear with holes of over-
run clutch hub.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer

| SEC. 314

Lock nut Q:,

294 . 324 (30 - 33, 217 - 239)

Idler gear PJ
Adjusting shim #&
tdler gear bearing
Reduction pinion gear @

bearing outer race
(O 109 - 123 (M
(11.1 - 12.5,80 - 90 s =

), ﬁ\\g’

) f{ <
Reduction pinion gear Xp Ki( @g(,,,% : Q
bearing \‘ \Lj\ gﬁ“\
Reduction § \C\ %5 J/ / Output shaft
—

d
pinion gear - .
\ Seal ring Q ®
) [ Thrust needie bearing
.'-\I [20-2420-24,14-17

Bearing retainer

Seal ring §39 B (B)
Radial needle bearing

Snap rin :UJ : Nem (kg-m, ft-Ib}
P ring 8 * : Select proper thickness.

{F) : Apply petroteum jelly.
(aTE>: Apply ATF.
SATS57GB
Bearing DISASSEMBLY
retainer 1. Remove seal rings from output shaft and bearing retainer.

2. Remove output shaft bearing with screwdrivers.
e Always replace bearing with a new one when removed.
¢ Do not damage output shaft.

SAT165F

AT-251

LA

EM

LG

EC

FE

GL
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REPAIR FOR COMPONENT PARTS

SAT166F

Suitable drift

retainer

SAT167F

=0

il }ﬁmmﬂum'

Drift

SAT858DC

Suitable drift

SAT169F

1030

Output Shaft, Idler Gear, Reduction Pinion Gear

and Bearing Retainer (Cont’d)

3. Remove snap ring from bearing retainer.

4. Remove needle bearing from bearing retainer.

5. Remove idler gear bearing inner race from idler gear.

6. Remove idler gear bearing outer race from transmission case.

7. Press out reduction pinion gear bearing inner race from reduc-

tion pinion gear.
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REPAIR FOR COMPONENT PARTS

SAT170F

SPD715

Clearance
—“% al ring
W/ \
7

Se
7
<

Bearing
o’ retainer
t shaft
Outpu SATI71F

Output Shaft, Idler Gear, Reduction Pinion Gear

and Bearing Retainer (Cont’d)

8. Remove reduction pinion gear bearing outer race from trans-

mission case.

INSPECTION

®

e Check gears for wear, chips and cracks.

Bearing

e Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

e When replacing taper roller bearing, replace outer and

'Output shaft, idler gear and reduction pinion gear
Check shafts for cracks, wear or bending.

inner race as a set.

Seal ring clearance

Install new seal rings to output shaft.

Measure clearance between seal ring and ring groove of out-

put shaft.
Standard clearance:

0.10 - 0.25 mm (0.0039 - 0.0098 in)

Allowable limit:
0.25 mm (0.0098 in)

If not within allowable limit, replace output shaft.

Install new seal rings to bearing retainer.

Measure clearance between seal ring and ring groove of bear-

ing retainer.
Standard clearance:

0.10 - 0.30 mm (0.0039 - 0.0118 in)

Allowable limit:
0.30 mm (0.0118 in)

If not within allowable limit, replace bearing retainer.

AT-253

A

[EM

EC
FE
CL

MT

BR
ST
RS
BT
HA

EL
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REPAIR FOR COMPONENT PARTS

KV40100630
(J26092)

SAT170F

Drift

{J26092

Kv40100830

)

ST30720000
(J25405 and J34331)

5 —2—

SAT175FC

— ]

ST35321000

SATBG3D

1032

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer (Cont’d)

ASSEMBLY
1. Press reduction pinion gear bearing inner race on reduction
pinion gear.

2. Install reduction pinion gear bearing outer race on transmis-

sion case.
] : 109 - 123 N-m (11.1 - 12.5 kg-m, 80 - 90 fi-Ib)

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.
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REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear

and Bearing Retainer (Cont’d)

N Su}lable 6. Press needle bearing on bearing retainer.
drift
@l

SAT176F : EM

7. Install snap ring to bearing retainer.

LG

EC

Snap ring

FE

CLL

SAT166F

8. After packing ring grooves with petroleum jelly, carefully install T

Seal ring Bearing ! h .
;/ retainer new seal rings on output shaft and bearing retainer.

@ Z RS FA
Qutput shaft
m Seal ring :
SAT164F
Peper e Roll paper around seal rings to prevent seal rings from [BR
Tape spreading.
Bearing
retainer ST

RS

BT

Cutput shaft
SAT179F

FHA

EL

AT-255 1033



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315

Lock nut
[O)31-36 (32-37,23-27)
Second servo return spring
Anchor end pin Qﬂ-
Band servo piston stem
Band servo thrust washer
/' / Band servo piston
\/'

D-ring 29

/\ @ég 0/D servo return spring
% \ %@/— Spring ‘retainer
G 0,

Servo piston / B
retainer Gasket Q
D-ring 8 ~
. O/D servo piston retainer
0O/D servo piston

Brake band 0O-ring 634 (ATED D
% : Adjustment is required. ﬁ

: Apply ATF.
[0): Nem (kg-m. ft-Ib) $9[C]20-242-24,14- 17 AATE78

DISASSEMBLY
1. Remove band servo piston fixing bolts.

ist tai
RIiston retainer I AATS79

2. Apply compressed air to oil hole in transmission case (o
remove O/D servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag or nylon
waste.

SAT119F

Nylon waste

3. Apply compressed air to oil hole in O/D servo piston retainer
to remove O/D servo piston from retainer.

e Hold O/D band servo piston while applying compressed

Q/D servo air.

piston

AATB80

1034
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REPAIR FOR COMPONENT PARTS
Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from O/D servo piston.

D-ring
0/D servo piston N
WA

AATES] E[M]
] , 5. Remove O-rings from O/D servo piston retainer.
Q-ring (Small diameter) L @
O/D servo

piston retainer
® EC
= o FE
GL

6. HRemove band servo piston assembly from servo piston MIT

retainer by pushing it forward.

Serve piston
retainer BA

Band servo A
piston assembly m
SAT293D

7. Place piston stem end on a wooden block. While pushing B[
servo piston spring retainer down, remove E-ring.

Spring

retainer
Sl

RS
E-ring
BT
SAT294D
8. Remove O/D servo return spring, band servo thrust washer IHIA
Band senvo and band servo piston stem from band servo piston.
EL

Spring A
retainer
\ Band servo
@ thrust washer U@X ‘
@ Band servo piston
% D/D servo

return spring AATEB3

1035
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REPAIR FOR COMPONENT PARTS

0O-ring

(Small diameter} 639

Servo piston
ratainer

O-ring

{Large diameter) §3¢

SAT296DA

SAT297D

O/D servo return spring
2nd servo
return spring

AATER4

SAT297D)

1036

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 abnormai wear or damage.

Return springs

e Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-291.

ASSEMBLY

1. Install D-rings to servo piston retainer.

e Apply ATF to D-rings.

e Pay attention to position of each O-ring.

AT-258



REPAIR FOR COMPONENT PARTS

Band servo
stem

Spring :
retainer 1 Band
@\ th?'?:st S:ran;er

Band servo piston

Q\ 0/D servo

return spring AATA83

Spring
retainar

SAT301D)

Servo piston Q-ring
retainer {Small diameter) 629 CATE

Q-ring

(Large diameter) 639 (ATED

SAT296DA

SAT303D

D-ring
O/D servo piston

AATEB1

Band Servo Piston Assembly (Cont’d)

2. Install band servo piston stem, band servo thrust washer, O/D
servo return spring and spring retainer to band servo piston.

3. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

4. Install O-rings to servo piston retainer.
e Apply ATF to O-rings.
e Pay attention to position of each O-ring.

5. Install band servo piston assembly to servo piston retainer by
pushing it inward.

6. Install D-ring to O/D servo piston.
e Apply ATF to D-ring.

AT-259

A
EM
LG
EC
FE
CL
T
FA
RA
BR
ST}

RS
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REPAIR FOR COMPONENT PARTS

0/D servo

piston retainer ©

Q-ring (Small diameter)

G/D servo
piston retainer

0/D servo
piston

Apply

-

—Wﬁ%/\ Second serve
3 - /_<<«’\ return spring

i
ATF. Band servo
3 ~._r— piston assemnbly

SAT865H

AATE8B5

a
QO/D servo
piston retainer

| AATETY

1038

Band Servo Piston Assembly (Cont’d)

7. Install O-rings to O/D servo piston retainer.
e Apply ATF to O-rings.
e Pay attention to position of each O-ring.

@

Install O/D servo piston to O/D servo piston retainer,

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-
sion case.

10. Install O/D servo piston assembly to transmission case.

e Apply ATF to O-ring of band servo piston and transmis-
sion case.

11. Install O/D servo piston retainer to transmission case.
[0): 20 - 24 Nm (2 - 2.4 kg-m, 14 - 17 ft-Ib)
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REPAIR FOR COMPONENT PARTS

Final Drive

SEC. 381 Differential side bearing
[ 74 - 88 (7.5 - 9.0, 54 - 65)

Pinion mate thrust washei .
Pinion mate shaf VX@ Pinion mate gear

. Side gear &7 Side gear thrust
Side gear @-washer*
thrust washers @ e
FO4A /T
& N :
@ N )
_ R \ N )
I ’ Final gear\ side bearing adjusting shims

Fo4av \\,dﬁ\\_
Differential [0]53 - 68 (5.4 - 6.9, 39 - 50)

Differential side bearing(ATE) " case
Speedometer drive gear \ &
[ : Nem (kg-m, ft-ib) : J i} Final gear
IE[ : N'm (kg-m, in-tb) _, './é\-
: Apply ATF. _ 3.7 - 5.9 (0.38 - 0.6, 33.0 - 52.1)
* . Select proper thickness. Differential case Viscous coupling SAT1451A

DISASSEMBLY
1. Remove final gear.

2. Press out differential side bearings.

SAT312D

SMTB97B

AT-261

VA

ER
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REPAIR FOR COMPONENT PARTS

SAT313D

Kv32101000
(JR5689-A)

SAT904D|

SAT316D

1040

Final Drive (Cont’d)

3. Remove viscous coupling — RE4F04V.

4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft from differential case.
7. Remove pinion mate gears and side gears.
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REPAIR FOR COMPONENT PARTS

FO4A

Foav

SATBE5DA

=

- Viscous couplin
——ﬁ‘]// pling

i

SMTS5088

SPDT15

Pinion mate shaft

SAT318D

Final Drive (Cont’d)
INSPECTION

Gear, washer, shaft and case

e Check mating surfaces of differential case, side gears, pinion

mate gears and viscous coupling.
e Check washers for wear.

Visous coupling — RE4F04V

e Check case for cracks.
e Check silicone oil for leakage.

Bearins

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.

ASSEMBLY

1. Install side gear and thrust washers in differential case.
2. Install pinion mate gears and thrust washers in differential case

while rotating them.

¢ When inserting, be careful not to damage pinion mate gear

washers.
e Apply ATF to any parts.

AT-263

A
EM
e
EC
FE
CL
M

FA

RA

BR

ST

RS

BY

A

EL
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REPAIR FOR COMPONENT PARTS

KV38105710

SAT902D
SMTE16
Dial indicator
Kv38107700
(J39027)
SATO03DA]

1042

Final Drive {Cont’d)
— RE4F04A —

3.

a.
b.

Measure clearance between side gear and differential case
with washers using the following procedure.
Set Tool and dial indicator on side gear.
Move side gear up and down to measure dial indicator deflec-
tion. Always measure indicator deflection on both side gears.
Clearance between side gear and differential case
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)

If not within specifications, adjust clearance by changing thick-
ness of side gear thrust washers.
Differential side gear thrust washer:
Refer to SDS, AT-288.

— RE4F04V —
3. Measure clearance between side gear and differential case &

viscous coupling with washers using the following procedure:

Differential case side

a.
b. Move side gear up and down to measure dial indicator defiec-

Set Tool and dial indicator on side gear.

tion.
Clearance between side gear and differential case
with washers:
0.1 - 0.2 mm (0.004 - 0.008 in)
If not within specification adjust clearance by changing thick-
ness of side gear thrust washer.
Differential side gear thrust washers for differential
case side:
Refer to SDS, AT-288.
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REPAIR FOR COMPONENT PARTS

D,

\—Side gear

thrust washer

SMT753B|

Viscous
coupling

Height
gauge

SMT754B

KV32101000
(125659-A)

SATI04D

Final Drive (Cont’d)

Viscous coupling side

a.

b.

. >

Place side gear and thrust washer on pinion mate gears

installed on differential case.
Measure dimension X.

Measure dimension X in at least two places.

Measure dimension Y.
Measure dimension Y in at least two places.
Clearance between side gear and viscous coupling
=X +Y-2A:01-02 mm (0.004 - 0.008 in})
A: Height of gauge :
If not within specification, adjust clearance by changing thick-
ness of side gear thrust washer.
Side gear thrust washers for viscous coupling side:
Refer to SDS, AT-288.

Install lock pin.
Make sure that lock in is flush with case.

AT-265

MA
EM
LG
EC
FE
CL
MY

FA

ER

ST

RS

BT

HA

EL

(D)
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- ASSEMBLY

Converter housing side

ST33400001

SAT181FB

Transmission case side

SAT18EF|

Parking actuator—_ |
support

Y

&

b

Inside

& ©
Qutside
SAT1B3F

Parking shaft
Serewdriver

SATO39F

SATSTOD

1044

Assembly 1

1. Install differential side oil seals on transmission case and con-
verter 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 park-
ing 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 housing.

AT-266



ASSEMBLY
Adjustment 1 (Cont’d)

3. Place final drive assembly on transmission case.
4. Install transmission case on converter housing. Tighten trans-
mission case fixing bolts to the specified torque. Refer to AT-
193.
@l
A
EM
5. Attach dial indicator on differential case at converter housing
side. LG
6. Insert Tool into differential side gear from transmission case
side.
7. Move Tool up and down and measure dial indicator deflection. EG
8. Se_lect proper thickness of differential side bearing adjusting
Dial indicator shim(s). ) ]
Suitable shim thickness = Dial indicator deflection FE
Final drivs + Specified bearing preload
assembly Differential side bearing preload adjusting shim:
Refer to SDS, AT-288. CL
Bearing preload:
0.05 - 0.09 mm (0.0020 - 0.0035 in)
M
Wooden bilock
RA
AATBES
7 9. Remove converter housing from transmission case. BR
~ 10. Remove final drive assembly from transmission case.
11. Remove differential side bearing outer race from transmission
KV38105480 case. _ o . . ST
(34286 12. Reinstall differential side bearing outer race and shim(s)
selected from SDS table on transmission case.
13. Reinstall converter housing on transmission case and tighten RS
transmission case fixing bolts o the specified torque. Refer to
AT-193.
BT
SATOT0FB
Preload adapter 14. Insert Tool and measure turning torque of final drive assembly. HA
\ Drertyy ¢ Turn final drive assembly in both directions several times
~y to seat bearing rollers correctly. EL
Turning torque of final drive assembly (New bearing):
0.78 - 1.37 N-m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-Ib)
e When old bearing is used again, turning torque will be B
slightly less than the above. i
¢ Make sure torque is close to the specified range. |
Preload gauge
SAT188FD

AT-267 1045



ASSEMBLY

Transmission

case Reduction

pinion
gear

case

Reduction
pinion
gear

SAT333DA

Reduction pinion gear :‘\\
1

&

SAT334DA

:'Straighiedgfe___h =
; & %D i
Transmission case.} '? l T &—T
SAT335D]

Depth gauge N

Straightedge : :

’-————r/

SAT336DA)

1046

Adjustment 1 (Cont’d)
REDUCTION PINION GEAR BEARING PRELOAD

1. Remove transmission case and final drive assembly from con-
verter housing.

2. Select proper thickness of reduction pinion gear bearing
adjusting shim using the following procedures.

a. Place reduction pinion gear on transmission case as shown.

=

Place idler gear bearing on transmission case.
¢. Measure dimensions “B” “C” and “D” and calculate dimension
“A!!‘
A=D-(B+C)
“A”: Distance between the surface of idler gear bear-
ing inner race and the adjusting shim mating
surface of reduction pinion gear.

e Measure dimension “B” between the end of reduction pinion
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.

e Measure dimension “C” in at least two places.

e Measure dimension “D” between the end of reduction pinion
gear and the adjusting shim mating surface of reduction pin-
ion gear.

s Measure dimension “D” in at least two places.

e Calculate dimension “A’”.
A=D-(B+C)
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ASSEMBLY
Adjustment 1 (Cont’d)

d. Measure dimension “E"” between the end of idler gear and the
idler gear bearing inner race mating surface of idler gear.
Depth gauge e Measure dimension “E” in at least two places.
@
Idler gear Mb@\
SATI37D EM
e. Select proper thickness of reduction pinion gear bearing
adjusting shim. LG
Proper shim thickness = A - E - 0.5 mm (0.020 in)*
(* ... Bearing preload)
Reduction pinion gear bearing adjusting shim: EC
Refer to SDS, AT-290.
FE
GL
§ -Recucton pinon gor 3. Install reductiqn gear and reductiqn gear bearing adjusting T
shim selected in step 2-e on transmission case.
4, Press idler gear bearing inner race on idler gear.
5. Press idler gear on reduction gear.
ST35271000 e Press idler gear until idler gear fully contacts adjusting
Adjusting 0\ (426081) shim.
shim ; \ A

SAT873DD,

6. Tighten idler gear lock nut to the specified torque. Refer to AT- gy
251.

e Lock idler gear with parking pawl when tightening lock
nut. ST
RS
BT
SAT189F
A

7. Measure turning torque of reduction pinion gear.

e When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing roll- EL
ers correctly.

Turning torque of reduction pinion gear:
0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-Ib) 1D

e If turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

ST31273000
Idler gear (J25765-A)

SAT190FA
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ASSEMBLY
Adjustment 1 (Cont’d)

3 [0.12) 8. After properly adjusting turning torque, clinch idler gear tock
or more nut as shown.

Unit: mm (in)
SATE99D

OUTPUT SHAFT END PLAY

T ¢ Measure clearance between side cover and the end of the
output shaft bearing.

e Select proper thickness of adjusting shim so that clearance is
B |A within specifications.
\Transmission
case
SAT341D

1. Install bearing retainer for output shaft.

S S5 @-'—-=' Bt 2. |Instail output shaft thrust needle bearing on bearing retainer.

&R ) @o S\
-:‘*\.‘.‘-"?-..m"”’*/ G

\ s 5
RS I At

3. Install output shaft on transmission case.

[5)
© SATO35F]

1048 AT-270




ASSEMBLY
Adjustment 1 (Cont’d)

4. Measure dimensions “£,” and “¢,” at side cover and then cal-
culate dimension “A”.
A ,3 o Measure dimension “¢,” and “¢,” in at least two places.
A3 “A”: Distance between transmission case fitting surface
and adjusting shim mating surface. @l
A=¢, -4, ¢,: Height of gauge
[MIA
Gauge SAT3T4F EM
5. Measure dimensions “¢,” and “¢5” and then calculate dimen-
sion “B”. LG

e Measure “¢,” and “¢,” in at least two places.

“B”: Distance between the end of output shaft bearing
outer race and the side cover fitting surface of trans- EC
mission case.

B=+{,- 4, ¢,: Height of gauge EE

GL

6. Select proper thickness of adjusting shim so that output shaft
end play (clearance between side cover and output shaft bear- MT
ing) 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-291. EA
7. Install adjusting shim on output shaft bearing.

R4
SAT4400
Assembly 2 BR
1.  Apply locking sealant {Loctite #518) to transmission case as
Locking shown in illustration.
sealant S‘F
RS
BT
SAT441D
2. Set side cover on transmission case, HA
e Apply locking sealant to the mating surface of transmis-
sion case. ;
EL
(O |
SAT4420
1049
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ASSEMBLY

AATBE0

Black side

Needle bearing )

SATO33F

{2 Edge of forward clutch drum

Forward clutch

;EQE’Hf*f“I.
{{) Bearing retainer /\_/

SAT195F

1050

Assembly 2 (Cont’d)
3. Tighten side cover fixing bolts to specified torgue.
: 3.0 - 3.4 Nm (0.31 - 0.35 kg-m, 26.9 - 30.4 in-Ib)

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

4. Remove paper rolled around bearing retainer.
5. Install thrust washer on bearing retainer.

e Apply petroleum jelly to thrust washer.

6. Install forward clutch assembly.

e Align tecth of low & reverse brake drive plates before
installing.

e Make sure that bearing retainer seal rings are not spread.

e If forward clutch assembly is correctly seated, points
and @ are at almost same level.

7. Install thrust needle bearing on bearing retainer.

e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.
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ASSEMBLY
Assembly 2 (Cont’d)

8. Install overrun clutch hub.
e Apply petroleum jelly to thrust washers.
e Align teeth of overrun clutch drive plates before installing.

Overrun cluteh hub

MA

E

SATO30F

9. Hold forward clutch hub and turn rear internal gear.

R int !
e Iemay oesy Check overrun clutch hub for correct directions of lock and |G

unlock.
e K not shown as illustrated, check installed direction of
forward one-way clutch. EG
FE
Farward clutch !
hub SAT198F CL
10. Install forward clutch hub and rear internal gear assembly. i

e Align teeth of forward clutch drive plates before installing.

e Check that three hooks of thrust washer are correctly
aligned after installing. ﬂ

BR
ST
RS

B

SAT199F |

11. Instali rear planetary carrier assembly and rear sun gear
Needle bearing\@_* e according to the following procedures. |
ﬂ % a. Install needle bearings on rear planetary carrier. Bl
Black side

Rear planetary ~, S0 e Apply petroleum jelly to needle bearings.
5 2
W

carrier

¢ Pay attention to direction of needle bearings.

Needle bearing @ ' ﬁl:.'.}::‘u%
SATO2BF
1051
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Rear sun gear
Take care of its direction.

Rear planetary carrier

SATO27F|

SATO26F)

Front planetary
carrier

Biack side

etainer

SAT323F

1052

Assembly 2 (Cont’d)

b. Install rear sun gear on rear planetary carrier.
e Pay attention to direction of rear sun gear.

c. Instail rear planetary carrier on transmission case.

12. Install thrust needle bearing on front planetary carrier, then
install them together on transmission case.

e Apply petroleum jelly to thrust needle bearing.
e Pay attention to direction of thrust needle bearing.

13. Install iow and reverse brake piston according to the following

procedures.
a. Set and align return springs to transmission case gutters as

shown in illustration.

b. Set and align piston with retainer.
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Assembly 2 (Cont’d)

- c. Install piston and retainer assembly on the transmission case.
‘f/: Piston and retainer — e Align bracket to specified gutter as indicated in illustra-
. 8s

sembl H
semoy tion.

< Bracket
N\ Fifzf EM
LG
EC
FE
Band servo
piston stem
€L

SAT324F]

d. Check that each protrusion of piston is correctly set to corre-
sponding return spring as follows. T

o Push piston and retainer assembly evenly and confirm
they move smoothly.

¢ [f they can not move smoothly, remove piston and retainer
assembly and align return spring correctly as instructed

7 in step “a”. EA
Q\m

p&iil a\r\1dJ retainer (?.v < E}A

assembly SAT325F

=" Kv31102400 e. Push down piston and retainer assembly and install snap ring. B[

ST

RE

BT

Piston and retainer

assembly AN\ | SAT326FB
Flront Low one-way cluich 14. Instgil [ow one-way clutch to front planetary carrier by turning HA
planetary carrier in the direction of the arrow shown.

EL

1053
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Assembly 2 {Cont’'d)

Screwdriver

A

[
SATO46D

~ -

15. Install snap ring with screwdriver.

e Forward clutch and bearing must be correctly installed for
snap ring to fit into groove of transmission case.

1 16. Install needle bearing on transmission case.
Needle bearing\©4 Q_‘:'[:EI

e Apply petroleum jelly to needle hearing.
s Pay attention to direction of needle bearing.

SATO20F

High cluteh hub 17. Install bearing race, needle bearing and high clutch hub on
\@ front sun gear.

Needle bearing e Apply petroleum jelly to needle bearing.
\@4“.:.—1{#::! e Pay attention to direction of needle bearing.

Front sun gear

Bearing race

SATO19F

High clutch drum

Needle bearing

High ciutch hub

SATO1BF

Needle bearing

"ﬂ.:u:i:E

SATC17F

18. Install needle bearing and high clutch drum on high clutch hub.

19. Install needle bearing on high clutch drum.

e Apply petrofeum jelly to needle bearing. _
e Pay attention to direction of needle bearing.

1054
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ASSEMBLY
Assembly 2 (Cont’d)

20. Remove paper rolled around input shaft.
@ Reverse clutch 21. Install input shaft assembly in reverse clutch.
% ¢ Align teeth of reverse clutch drive plates before installing.
input shaft assembly @”
Front sun gear Mﬁ@\&
SATO16F E
+ 22. Install reverse clutch assembly on transmission case.
Input shaft assembly e Align teeth of high clutch drive plates before installing. LG
EC
FE
CL
SATO15F

Adjustment 2

When any parts listed below are replaced, adjust total end play and
reverse clutch end play.

P Total end ol Reverse clutch
art name otal end play end play

Transmission case . . BA

Qverrun clutch hub . .
Rear internal gear ) . (24,

Rear planetary carrier . .
Rear sun gear . . BR

Front planetary carrier . L

Front sun gear . .
8T

High ciuich hub . *
High clutch drum ) . N
, RS

Oil pump cover . .

Reverse clutch drum — .
BT
- TALE Al

Oil pump TO L ND PLAY
Gasket . . 1. Adjust total end play “T,”.
EL
| ? :Bearing race
i Needle E@X .
bearing |
High clutch drum
Reverse clutch drum
SAT213F
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Gauging plunger
(J34291-25)

SAT215FA

drum

drum

| l‘ Feeler gauge
Gasket Needle bearing
[

SAT216F

Gasket Thrust washer ™

i

T2

RAaverse clutch drum

SAT218F

SAT219FA|

1056

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 cylinder should rest
on top of bearing race. Lock gauging cylinder 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 thick-
ness of bearing race as necessary.
Available bearing race:
Refer to SDS, AT-291.

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.
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Gauging plunger
(J34290-6)

SAT314F

SAT221F
C}~ ‘1\/;? - Brake band
=gl T
N )
= C
e
=4 = [
O
‘ - Strut ‘,
\
SAT196F
@/Bearing race

@/Thrust washer

SATO13F

Qil pump
assembly

SATOt2F

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. al
This measurement should give exact reverse clutch drum end
play.

Reverse clutch drum end play “T,": A
0.55 - 0.80 mm (0.0217 - 0.0354 in})

e If end play is out of specification, decrease or increase thick-

ness of thrust washer as necessary. EM

Available thrust washer: ‘
Refer to SDS, AT-290.

LG

EC

[FE

CL

Assembly 3 T

1. Install anchor end pin and lock nut on transmission case.

2. Place brake band on outside of reverse clutch drum. Tighten
anchor end pin just enough so that brake band is evenly fitted M\
on reverse clutch drum,

FA
RA

3. Place bearing race selected in total end play adjustment step [gg
on oil pump cover.

e Apply petroleum jelly to bearing race.

4. Place thrust washer selected in reverse clutch end play step §T
on reverse clutch drum.

e Apply petroleum jelly to thrust washer. RS

BT

5. Install oil pump assembly, baffle plate and gasket on transmis- A
sion case.

6. Tighten oil pump fixing bolts to the specified torque. EL

DX
1057
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ASSEMBLY

Assembly 3 (Cont'd)
7. Install O-ring to input shaft.
e Apply ATF to O-ring.

Adjust brake band.

Tighten anchor end pin to the specified torque.
Anchor end pin:
: 3.9-59Nm (04 -0.6 kg-m, 35 - 52 in-lIb)

b. Back off anchor end pin two and a half tumns.

¢. While holding anchor end pin, tighten lock nut.

Lock nut:

[ : 31-36 Nm (3.2 - 3.7 kg-m, 23 - 27 ft-Ib)

L o

SATO14FA)

8. Apply compressed air to oil holes of transmission case and
check operation of brake band.

SAT397D

10. Install final drive assembly on transmission case.

SAT228F

LA 11. Install oil tube on converter housing.
=) —\O__\c,

> &

Wlarﬁp ¥,

b % Qil tube

SATZ230FA
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ASSEMBLY
Assembly 3 (Cont’d)

12. Install O-ring on differential oil port of transmission case.

A

EM

13. Install converter housing on transmission case.
e Apply locking sealant (Loctite #518) to mating surface of LG
converter housing.

EC
3(031)R Locking
sealant
FE
1.5 (0.059) dia. Unit: i :
4 (0.16) { } dia nit: mm {in) @ﬂ:
SAT371H
(1T

RA
14. Install accumulator piston. : Bl
Servo rslsase N-D accumulator a. Check contact surface of accumulator piston for damage.
accumulator piston piston
ST
RS
Bl
Contact
surface SAT4ACEDA
b. Install O-rings on accumulator piston.
N-D accumuiator .
e Apply ATF to O-rings.

ist
pieten Accumulator piston O-rings: BL

Sen e ease Refer to SDS, AT-290.
o |
piston - - i

SAT236FA
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N-D

fReturn accurmulator
spring  piston N

Servo release

accumulator Return
piston spring‘_@

Lip seals T @;TQl
SRR

Manuat valve

SAT005F

SAT241F

1060

Assembly 3 (Cont’d)

c. Install accumulator pistons and return springs on transmission
case.
e Apply ATF to inner surface of transmission case.

Return springs:
Refer to SDS, AT-291.

15. Install lip seals for band servo oil holes on transmission case.
o Apply petroleum jelly to lip seals.

16. Install L & R oil tube and cil sleevs.
: 5-7Nm (0.5 - 0.7 kg-m, 43 - 61 in-Ib)

17. Install control valve assembly.
a. Insert manual vaive into controf valve assembly.

e Apply ATF to manual valve.

b. Set manual shaft in Neutrai position.
c. Install control valve assembly on transmission case while
aligning manual valve with manual plate.
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‘/\ ‘ Stopper o

/[Termin'alhl é)H
body - SAT418D

Unit: mm (in}
@ Sbolts ¢ = 40 (1.57}
® 6bolis ¢
@ 2bolts ¢

33 (1.30)
43.5 (1.713)

i

SATO04F

SATOO3F|

~— Control cable

/A \«f“wf%[

SAT033J

Assembly 3 (Cont’d)

d. Pass solenoid hamess through transmission case and install
terminal body on transmission case by pushing it.

e. Install stopper ring to terminal body.

f.  Tighten bolts (D, X and @.
Bolt length, number and location:

Bolt 0] @® ®

) 435
Bolt length “¢” QE 0 mm {in} | 40 (1.57) | 33 (1.30) (1.713)
Number of bolts 5 6 2

18. Install oil pan.

Attach a magnet to oil pan.

Install new oil pan gasket on transmission case.

Install oil pan on transmission case.

Always replace oil pan bolts as they are self-sealing bolts.

Tighten four bolts in a criss-cross pattern to prevent dis-
location of gasket.

d. Tighten oil pan bolts and drain plug to the specified torque.
Refer to AT-195.

s e oo

19. Install PNP switch.

a. Set manual shaft in “P” position.

b. Temporarily instali PNP switch on manual shaft.
¢. Move selector lever to “N” position.

AT-283
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El

LG

EC

FE

GL
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SATA04F

. P
I_OII c[h'argmg pipe,

T \:J a ;jl Washer
/

=2

Cil cooler

é tube

SAT411HA

SAT428DA

SAT430D

1062

Assembly 3 (Cont’d)

20.

c.

Use a 4 mm {0.16 in) pin for this adjustment.

Insert the pin straight into the manual shaft adjustment hole.
Rotate PNP switch until the pin can also be inserted straight
into hole in PNP switch.

Tighten PNP switch fixing bolts. Refer to AT-195.

Remove pin from adjustment hole after adjusting PNP switch.

Install oil charging pipe and oil cooler tube to transmission
case.

. Install torque converter.

Pour ATF into torque converter.

Approximately 1 liter (1-1/8 US qt, 7/8 Imp qt) of fluid is
required for a new torque converter.

When reusing old torque converter, add the same amount

of fluid as was drained.

Install torque converter while aligning notches of torgue con-
verter with notches of oil pump.

Measure distance “A” to check that torque converter is in
proper position.
Distance A: 19 mm (0.75 in) or more
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VQ30DE
Automatic transaxle modei RE4F04A RE4F04V
Automatic transaxle assembly @[
Model code number 80X17 80X18
Transaxle gear ratio M 6@\
1st 2,785
2nd 1.545
3rd 1.000 EM
4th 0.694
Reverse 2272 L@
Final drive 3619
Recommended fluid Nissan Matic “D” (Continental U.S. and Alaska) or Genuing Nissan Automatic Transmission E@
Fluid (Canada)*1
Fluid capacity £ {US at, Imp qt) 9.4 (10, 8-1/4)
“1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS"). FE
Specifications and Adjustments .
L
SHIFT SCHEDULE
Vehicle speed when shifting gears ' WIT
. Vehicle speed km/h (MPH}
Thro;t.le posi Shift pattern
1on D, - D, D, — D, D, — Dy D, — Dy D, —~ D, D, — Dy T2 = 14
Comfort 61 - 69 13 - 121 177 - 185 173 - 181 103 - 11t 54 - g2 61 - 69
(38 - 43) (70 - 75} {110 - 115) (108 - 112} (64 - 69) (34 - 39} (38 - 43)
Full throttle
Auto powar 61-69 13- 121 177 - 185 173 - 18t 103 - 111 54 - 62 61 - 69 =
pow (38 - 43) (70 - 75) (110 - 115) {108 - 112) (64 - 69) (34 - 39) (38 - 43)
Comfort 39 - 47 73 - B1 13- 121 78 - 87 36 - 44 5-13 61 -89
' © (24 - 29) {45 - 50) (70 - 75) (49 - 54) (22 - 27) {(3-8) {38 - 43) =
Half throttle
Auto power 46 - b4 B5 - 93 134 - 142 85 - 93 51 -59 5-13 61 - 69
P (29 - 34) (53 - 58) (83 - 88) (53 - 58) (32 - 37) (3-8) (38 - 43)
2]
Vehicle speed when performing lock-up (Reference value)
Model code No. 80X17 BOX18 ST
Vehicle speed km/h (MPH) Threttle position 1/8 49 - 65 (30 - 40)
Nate: » Lock-up vehicle speed indicates the speed in D, position. ﬁ@
e Make sure that lock-up is released under the following conditions:
Throttle opening 0/8
Vehicle speed is less than 120 km/n (75 MPH).
e Perform lock-up inspection after warming up engine.
s Lock-up vehicie speed may vary depending on the driving conditions and circumstances. BT
STALL REVOLUTION LINE PRESSURE
Engine Stall revolution Engine speed Line pressure kPa (kg/cm?, psi) A
pm rpm D, 2 and 1 positions R position
v -
Q30DE 2,000 - 2,300 Idle 500 {5.1, 73} 775 (7.9, 112) Eﬁ:
Stall 1,225 (12.5, 178) 1,912 (18.5, 277)
DX
1063
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Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve and plug return springs
Unit: mm (in)
Item
Parts
Part No. Free tength Quter diameter
@ | Pilot valve spring 31742-80X14 36.0 (1.417) 8.1 {0.319)
® [ 1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 (0.276)
@ |1-2 accumulator piston spring 31742-80X20 49.3 (1.941) 19.6 (0.772)
Upper body @ | 1st reducing valve spring 31742-80X05 27.0 {1.063) 7.0 (0.27¢)
@ | Overrun ciutch reducing valve spring 31742-80X15 37.5 (1.476) 5.9 (0.272)
@ | Torque converter relief valve spring 31742-80X07 31.0 (1.220) 9.0 {0.354)
@ | Torque converter ciutch control valve 31742-80X17 39.5 (1.555) 11.0 {0.433)
@ (Pressure regulator valve spring 31742-80X13 45.0 {1.772) 15.0 (0.591)
@ | Overrun clutch control valve spring 31762-80X00 21.7 (0.854) 7.0 (0.276)
@ [ Accumutator controf valve spring 31742-80X02 22.0 (0.866) 6.5 (0.256)
@ { Shift valve A spring 31762-80X00 21.7 {0.854} 7.0 (0.278)
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 31742-80%11 17.0 {0.669) 10.7 (0.421})
— | Oil cooler relief valve spring 31872-31X00 17.02 (0.6701) 8.0 (0.315)
1064
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SERVICE DATA AND SPECIFICATIONS (SDS)

CLUTCHES AND BRAKES

Specifications and Adjustments (Cont’d)
[Forward chuich |

Number of drive piates 5
Nurnter of drive plates Number of driven plates 5
Number of diiven plates Drive plate thickness Gl
Drive plate thickness mm (in)
mm (in} Standard 1.6 (0.063)
A
Standard 1.6 (0.063) Allowable limit 1.4 (0.055)
Allowable limit 1.4 (0.055) Clearance mm {in)
Clearance mm {in) Standard 0.45 - 0.85 {0.0177 - 0.0335) EM
Standard 0.5 - 0.8 (0.020 - 0.031) Allowable limit 1.85 (0.0728)
Allowable limit 1.2 (0.047) T::;kr(lii?s Part number ﬂ:@
Thickness Part number
mm (in) 3.6 (0.142) 31537-80X70
3.8 (0.150 31537-B0X71
6.6 (0.260) 31537-B0XC5 Thickness of retaining plates 4.0 E0_157§ 31537-80X72 EC
Thickness of retaining 6.8 (0.268) 31537-80X06 4.2 (0.165) 41537-80X73
plates 7.0 (0.276) 3] 53;'90"07 4.4(0173) | 31537-80X74
2oz | s s | owreors S
' ) 2 (0. 31537-80X76
7.6 (0.299) 31537-80X20 3.2 (0.128)
7.8 (0.307) 31537-80X21 | Overrun cluich @L
High clutch Number of drive plates 3 .
Number of drive plates Number of driven plates 5
Number of driven plates Drive plate thickness Mﬁr
Drive plate thickness mm (in)
rmm (in} Standard 1.6 (0.063)
Standard 1.6 (0.063) Allowable limit 1.4 (0.055)
Allowable limit 1.4 (0.055) Clearance mm (in)
B
Clearance mm (in) Standard 0.7 - 1.1 (0.028 - 0.043) FA
Standard 1.8-22 (0.071 - 0.087) Allowsble limit 1.7 (0.067)
Allowable limit 3.0 {0.118) Thickness Part numbsr
) mm (in)
Thickness Pan humber
mm (in) Thick et 3.0 (0.118) 31537-80X65 o8
ickness of retaining plates 3.2 (0.126) 31537-80X66
Thickness of retaining 3.0 (.18 31537-81X10 3.4 (0.134) | 31537-80X67
plates gz Eg:gg; g:gg;gg;:; 3.6 (0.142) | 31537-80X68
e " B {0.150 31537-80X69
3.6 (0.142) 31537-80X13 3B ) _ §T
3.8 {0.150) 31537-80X14
BT
A
D3
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Specifications and Adjustments (Cont’d)

[ Low & reverse brake | RE4F04V
Number of drive plates 7 Thickness mm {in) Part number
Number of driven plates 8 © 001';3 : g'gf_m 38424-51E10
Drive plate thickness 0.52 - 0.54
mm (in) (0.0205 - 0.0213) 38424-51E11
Standard 1.8 {0.071 -
( ) Viscous coupling side © 0%2; i g‘gg 48) 38424-51E12
Allowablie limit 1.8 (0.063} ' '
0.70-0.72
Clearance mm {in) (0.0276 - 0.0283) 38424-51E13
Standard 1.7 - 2.1 (0.067 - 0.083) 0.79 - 0.81 38424-51E14
Allowable limit 3.3 (0.130) (0.0311 - 0.0319)
0.75 - 0.80
i 38424-E3000
T:;;k’(‘;js Part number (0.0295 - 0.0315)
0.B0-0.85
2.0 (0.079) 31667-80X00 ] ] ] (0.0315 - 0.0335) 35424-E3001
2.2 (0.087) 31667-80X01 Differential case side 0.85 - 0.90
Thickness of retaining p|ates 24 (0094) 3166?-80)(02 (0 0335 . 00354) 38424'E3002
2.6 (0.102) 31667-80X03 : :
2.8 (0.110) 31667-80X04 0.90 - 0.85 38424-E3003
3.0 (0.118) 31667-80X05 (0.0354 - 0.0374}
3.2 (0.126) 31667-80X06
3.4 (0.134) 31667-80X07 B . I d
rin r
Brake band ea g preloa
Anchor end pin tightening Diffleregtial side bearing .. 0.05 - 0.09 {0.0020 - 0.0035)
forque 3.9-5.9(0.4- 0.8, 35-52) preloa mrn (iri)
N-m (kg-m, in-Ib)
Number of returning revolu- o Turning torque
tions for ancher end pin ’
- N Turning torque of final drive
Lock nut tlghtejglng Lorquef | 31-36(3.2-37,23-27) assembly {New bearing) 078 -1.37 (8.0-14.0,6.9-12.2)
‘m (kg-m, ft-Ib) N-m (kg-cm, in-1b)

FINAL DRIVE Differential side bearing preload adjusting

Differential side gear clearance shims
, RE4F04A
Clearance between side gear and
differential case with washer 0.1 - 0.2 (0.004 - 0.008) Thickness mm {in) Part number
rmm {in) 0.48 (0.0189) 31438-80X00
0.52 (0.0205) 31438-80XC1
Differential side gear thrust washers 0.56 (0.0220) 31438-80%02
0.60 {0.0236) 31438-80X03
RE4F04A 0.84 (0.0252) 31438-80X04
Thickness mm (in} Part number 0.68 {0.0268) 31438-80X05
0.75 (0.0295}) 38424-81X00 0.72 (0.0283) 31438-80X06
0.80 {0.0315) 38424-81X01 0.76 (0.0299) 31438-80X07
0.85 (0.0335) 38424-81X02 0.80 {0.0315) 31438-80X08
0.90 (0.0354) 38424-81X03 0.84 (0.0331) 31438-80X08
0.95 (0.0374) 3B8424-81X04 0.88 {0.03486) 31438-80X10
0.92 (0.0362) 31438-8CX11
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SERVICE DATA AND SPECIFICATIONS (SDS)

RE4F04V

Specifications and Adjustments (Cont’d)

PLANETARY CARRIER AND OIL PUMP

Thickness mm {in)

Part number

Planetary carrier

{
0.36 (0.0142)
0.40 {0.0157)
0.44 {0.0173)
0.48 {0.0189)
0.52 (0.0205)
0.56 (0.0220)
0.60 (0.0236)
0.64 {0.0252)
0.68 (0.0268)
0.72 {0.0283)
0.76 (0.0299)
0.80 (0.0315)
0.84 (0.0331)
0.88 (0.0346)
0.92 (0.0362)
0.12 (0.0047)
0.16 (0.0063)
0.20 {0.0079)
0.24 (0.0094)
0.28 (0.0110)
0.32 (0.0126)

38753-56E00
38753-56E01
38753-56E02
38753-56E03
38753-56E04
38753-56E06
38753-56E08
38753-56EQ7
38753-56E08
38753-56E09
38753-56E10
38753-56E11
38753-56E12
38753-56E13
38753-56E14
38753-66E15
38753-56E16
38753-56E17
38753-56E18
38753-56E19
38753-56E20

Clearance between
planetary carrier and
pinion washer

mm (in)

Standard

Allowable limit

0.20 - 0.70 (0.0079 - 0.0276)
0.80 (0.0315)

Oil pump side clear-
ance
mm (in)

0.030 - 0.050 (0.0012 - 0.0020)

Clutch and brake return springs

Thickness of inner
gears and outer gears

Inner gear
Thicknese Part number
mm (in)
11.99 - 12.0
(0.4720 - i
0.4724) 31346-80X00
11.98 - 11.99
(04717 - 1346-80X01
0.4720) 813
11.97 - 11.98
(04713 - _B0X02
0.4717) 31346-8
QOuter gear
Thicknsss Pan numper
mm (in}
11.89 - 12.0
(0.4720 - .
0.4724) 31347-80X00
11.96 - 11.99
(0.4717 - .
0.4720) 31347-80X01
11.97 - 11.98
(0.4713 - .
0.4717) 31347-80X02

Unit: mm (in)
Parts Free length Quter diameter
Forward cluich
{Overrun clutch) 21.4 (0.843) 10.3 (0.406)
(22 pes}
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)

Clearance between oil
pump housing and
outer gear

mm (in)

Standard

Ailowable limit

0.111 - 0,181 (0.0044 - 0.0071)
0.181 (0.0071)

Oil pump cover seal
ring clearance

MA

[EM

LG

EC

FE

CL

M

mm (in}
Standard 0.10 - 0.25 {0.0039 - 0.0098) @T‘
Alloweble limit 0.25 (0.0098)
IR
INPUT SHAFT
Input shatt seal ring clearance EL
mm {in)
Standard 0.08 - 0.23 (0.0031 - 0.0091)
Allowable limit 0.23 (0.0091) DX
1067

AT-289



SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

REDUCTION PINION GEAR 5.54 (0.2181) 31439-81X48
Turning torque 5.56 (0.2180) 31439-B1X49
5.58 {0.2197) 31439-81X60
Turning torque of reduction pinion gear 0.05 - 0.39 5.60 (0.2205) 31439-81X61
N-m (kg-cm, in-b) | (0.5 - 4.0, 0.43 - 3.47} 5.62 (0.2213) 31439-81X62
5.64 (0.2220) 31439-81X63
5.66 (0.2228) 31439-81X64
Reduction pinion gear bearing adjusting 5,68 {0.2236) 31439-81X65
shims 5.70 (0.2244) 31439-81X66
5.72 (0.2252) 31429-B1X67
Thickness mm (in) Part number 5.74 {0.2260) 31439-81X68
4.50 {0.1772) 31439-83X00 5.76 (0.2268) 91439-81X69
4.52 (0.1780) 31439-83X01 5.78 (0.2276) 31439-81X70
4.54 (0.1787) 31439-83X02 5.80 (0.2283) 31439-81X71
4.56 (0.1795) 31439-83X03 5.82 (0.2291) 371439-81X72
4.58 (0.1803) 31430-83X04 5.84 (0.2299) 31439-B1X73
460 (0.1811) 31439-83X05 5.86 {0.2307) 31439-81X74
4.62 (0.1819) 31438-83X06 5.88 (0.2315) 31439-81X75
4.64 (0.1827) 31439-83X07 5.90 (0_2323) 314383-81X76
4.66 {0.1835) 31439-83X08 5.92 (0.2331) 31439-81X77
4.68 (0.1843) 31439-83X08 5.94 (0.2338) 31439-B1X78
4.70 (0.1850) 31439-83X10 5.96 {0.2346) 11439-81X79
4.72 (0.1858) 31439-83X11 5.98 (0.2354) 31439-81X80
4.74 (0.1866) 31439-83X12 6.00 (0.2362) 31439-81X81
4.76 (0.1874) 31439-83X13
4.78 (0.1882) 31439-83X14
4.80 (0.1890) 31430-83X15 REVERSE CLUTCH DRUM END PLAY
4.82 (0.1898) 31439-83X16
4.84 (0.19086) 31439-83X17 Reverse clutch drum end play
4.86 (0.1913) 31439-83X18 (“T.") . 0.55 - ©.90 (0.0217 - 0.0354)
4.88 (0.1921) 31439-83X19 rm {in)
4.30 (0.1929) 31439-83X20
4.92 (0.1937 31439-83X21
4.94 Eo.msi 31430.83X22 Thrust washers for adjusting reverse
4.96 {0.1953) 31439-83X23 clutch drum end play
4.98 (0.1961) 31435-83X24 Thickness mm {in) Part number
5.00 (0.1969) 31439-81X00
5.02 (0.1976) 31439-81X01 0.80 {0.0315) 31508-80X13
5.04 (0.1984) 31439-81X02 0.95 {0.0374) 31508-80X14
5.06 (0.1992) 31438-81X03
5.08 (0.2000) 31439-81X04 1.10 (0.0433) 31508-80X15
5.10 (0.2008) 31439-81X05 1.25 (0.0492) 31508-80X16
5.12 {0.2016}) 31439-81X06 1.40 (0.0551) 31508-80X17
5.14 (0.2024) 31439-81X07
5.16 (0.2031) 31439.81X08 1.55 (0.0610) 31508-80X18
5.18 (0.2039) 31439-81X09 1.70 (0.0669) 31508-50%19
5.20 (0.2047) . 31439-81X10 185 (0.0728) 31508-80X20
5.22 (0.2055) 31439-81X11
5.24 (0.2063) 31439-81X12
5.26 (0.2071) 31439-81X13
5.28 (0.2079) 31439-81X14 ACCUMULATOR
5.30 (0.2087) 31439-81X15 O-ring Unit: mm (in)
5.32 {0.2094) 31439-81X16
5.34 (0.2102) 31439-81X17 Accumulator Inner diameter Inner diameter
5.36 (0.2110) 31439-81X18 {Small) (Large)
5.38 (0.2118) 31439-81X19 Servo release acou-
5.40 (0.2126) 31438-81X20 mulator 26.9 (1.059) 44.2 (1.740)
542 (0.2134) 31439-81X21 N-D accumulator 34.6 (1.362) 30.4 (1.651)
5.44 (0.2142) 31439-81X22
5.46 (0.2150) 31439-81X23
5.48 (0.2157) 31439-81X24
.50 (0.2165) 31439-81X46
5.52 (0.2173) 31439-81X47
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Return spring

Specifications and Adjustments (Cont’d)

Unit: mm {in}

BEARING RETAINER
Seal ring clearance

Accumulator Free length Outer diameter
Servo release acou- 52.5 (2.067) 20.4 (0.803) Bearing retainer seal ring clearan.ce
mulator mm {in} @”
N-D accumulator 43.5 {(1.713) 28.0 (1.102) Standard 0.10 - 0.30
anca {0.0039 - 0.0118)
Aliowable limit 0.30 (0.0118) MIA
BAND SERVO
Return spring Unit: mm (in) TOTAL END PLAY EM
Return spring Free length Quter diameter Total end play ("T,") mm {in) 0.25 - (.55 {0.0098 - 0.0217)
2nd servo eturn 32.5 (1.280) 25.9 (1.020) LG
spring . . .
: Bearing race for adjusting total end play
C/D servo return
- 31.0 (1.220) 21.7 (0.854) - -
spring Thicknass mm (in) Part number E#
0.8 (0.031) 31435-80X00
REMOVAL AND INSTALLATION Lo (0059 areseaon FE
1.2 {0.047) 31435-80X02
Unit: mm (in)
1.4 (0.055) 31435-80X03
Distance between end of can- CL
verter housing and torque con- 14 (0.55) 1.6 (0.063) 31435-80X04
verter 1.8 (0.071) 31435-80X05
2.0 (0.079) 31435-80X06 MT
OUTPUT SHAFT 0.9 {0.035) 31435-80X09
. 1.1 (0.043) 31435-80X10
Seal ring clearance
1.3 (0.051) 31435-80X11
Output shaft seal ring clearance - 1.5 (0.059) 31435-80X12 FA
mm (in)
1.7 (0.067 31435-80X13
Standard 0.10- 025 ( :
(0.0038 - 0.0098) 1.9 (0.075) 31435-80X14 [J_E'&A
i
Allowable limit 0.25 (0.0098)
B0
End play
QOutput shaft end play mm {in) 0-0.15 (C - 0.0059} ST
Output shaft end play adjusting shims BS
Thickness mm (in) Part number
0.80 (0.0315} 31438-80X60 BT
.84 (0.0331) 31438-80X61
0.88 (0.0346) 31438-80X62
0.92 (0.0362) 31438-80X63
0.96 (0.0378) 31438-80X64 A
1.00 {0.0394) 31438-80X65
1,94 (0.0409) 31438-80X66
1.08 (0.0425) 31438-80X67 EL
1.12 (0.0441) 31438-80X68
1.16 {0.0457) 31438-80X69
1.20 (0.0472) 31438-80X70
N2
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