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PREPARATION AND PRECAUTIONS

Special Service Tools

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

Teol number
(Kent-Moore No.) Description
Tool name
KV38105450 ¢ Removing differential side oil seals
{J34286) e Removing differential side bearing outer
Puller race
¢ Rermoving idler gear bearing outer race
a: 250 mm (9.84 in)
NT414 b: 160 mm (6.30 in)
5733400001 installing differential side oil seal (RH side)
(J26082) Installing oil seal on oil pump housing
Drift
a: 60 mm (2.38 in) dia.
NTO86 b: 47 mm (1.85 in} dia.
$T25058001 Measuring line pressure.
{434301-C)

Oil pressure gauge set
@ ST25051001

« — )

Qil pressure gauge
@ ST25052000

. — )

Hose
@ ST25053000
¢ — )
Joint pipe
@ ST25054000
« -
Adapter
& ST25055000
¢« — )
Adapter
NTDS7
ST27180001 Removing idler gear
(/25726-A}
Puller
a: 100 mm (3.94 in)
b: 110 mm {4.33 in)
NT424 c: M8 x 1.25P
S§T23540000 Removing and installing parking rod plate and
(J25689-A) b manual plate pins.
Pin punch a
a: 2.3 mm (0.091 in} dia.
NT442 b: 4 mm (0.16 in} dia.
ST25710000 Aligning groove of manual shaft and hole of
(J25689-A) ;/ transmission case.
Pin punch
NT410 a: 2 mm (0.08 in) dia.
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.) Description
Tool name
Kv32101000 Installing manual shaft retaining pin
(J25689-A)
Pin punch
NT410 a: 4 mm (0.16 in) dia.
KV31102400 ® Removing and instafling clutch retumn
{34285 and springs
J34285-87) # Ingtalling low and reverse brake piston

Clutch spring compressor

a: 320 mm {12.60 in)
b: 174 mm (6.8% in)

NT423
KV40100630 & Installing reduction gear bearing inner race
(J26092) ® Installing idler gear bearing inner race
Drift
a: 67.5 mm {2.657 in) dia.
b: 44 mm (1.73in) dia.
NT107 ¢: 38.5 mm (1.516 in) dia.
ST30720000 ¢ Inslalling idier gear bearing outer race
{J25405)
Bearing installer
a: 77 mm (3.03 in) dia.
NT115 b: 55.5 mm {2.185 in) dia.
5735321000 b » Installing output shaft bearing
t — P
Drift "
M a: 49 mm (1.93 in) dia.
NTO73 a b: 41 mm (1.61 in) dia.
(434291} & Selecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer
e Selecting side gear thrust washer
NT101
KV38100300 installing differential side bearing inner race
(J25523) (RH side)
Bearing installer )
a: 54 mm (2.13 in) dia.
b: 46 mm (1.81 in) dia.
NT085 ¢: 32 mm (1.26 in) dia.
ST30613000 b Installing differential side bearing inner race
{)25742-3) [ — {LH side})
Bearing installer ‘p "
-‘ a: 72 mm (2.83 in) dia.
NTO73 4

b: 48 mm (1.89 in) dia.

AT-3
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'PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.} Description
Too! name _
ST33065001 Removing differential side bearing inner race
(J22888-D) d
Differential side bearing M
puller set A c @ b
@ ST33051001 . \
(J22888-D) e . a: 38 mm (1.50 in) dia,
P#"e’ | b: 28.5 mm (1.122 in) dia.
@ i8?3061000 : a ¢ 130 mm (5.2 in)
( p 7-2) ¥ d: 135 mm (5.31 in)
Adapter NT412 e: 100 mm (3.94 in)
ST31275000 Checking differential side bearing preload
(See J25765-A)
Praload gauge
D GG91030000
(J25765-A) © §§ j
Torque wrench
@ HT62940000 @ g
Socket adapter =)
& HT62900000
« - )
Socket adapter
NT124
5T33220000 Selecting differential side bearing adjusting
{J25805-01) : shim (F04V)
Drift
a: 37 mm (1.46 in) dia.
b: 31 mm (1.22 in) dia.
NT085 ¢: 22 mm (0.87 in) dia.
Kv38105210¢ # Selecting differential side bearing adjusting
(J39883) shim (FO4V)
Preload adapter e Checking differential side bearing preload
(FO4V)
NT075
ST35271000 Installing idler gear
(126091)
Drift
a: 72 mm (2.83 in) dia.
NT115 b: 63 mm (2.48 in) dia.
Kv3g107700 # Selecting differential side bearing adjusting
{439027) shim (FO4A)
Preload adapter ® Checking differential side bearing preioad
{FC4A)
NTO87
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PREPARATION AND PRECAUTIONS

Special Service Tools (Cont’d)

Toot number
(Kent-Moocre Ne.) Description
Tool name
(J34290) Selecting differentiz! side bearing adjusiing
Shim selecting tool set shim @l
RA
NT080 EM
=
ST33230000 Installing differential side bearing
{J25805-01)
Drift LG
a: 51 mm (2.01 in) dia.
NTOB4 b: 28.5 mm (1.122 in) dia. EC
Commercial Service Tools EE
Tool name Description
Puller e Removing idler gear bearing inner race CL
¢ Removing and installing band servo piston
snap ring
M
NTO77
Puller Removing reduction gear bearing inner race
[FA
) a: 60 mm (2.36 in) dia.
NT41 b: 35 mm (1.38 in)} dia.
Drift Installing differential side ol seal {Left side) BR
M am
NT083 a: 90 mm (3.54 in) dia.
Drift Installing needle bearing on bearing retainer Bs
M o
NTD83 a: 36 mm (1.42 in) dia.
Drift Removing needle bearing from bearing A
retainer
EL
a
NTOB3 a: 33.5 mm (1.319 in) dia.
([E2
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PREPARATION AND PRECAUTIONS

Supplemental Restraint System (SRS) “AlIR
BAG”

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

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

sists of air bag modules (located in the center of the steering wheel and on the instrument panel on the pas-
senger side), a diagnosis sensor unit, warning lamp, wiring harness and spiral cable. Information necessary
to service the system safely is included in the RS section of this Service Manual.

WARNING:

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 INFINITI dealer.

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

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

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

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

tor lamp (MIL) to warn the driver of a maifunction 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 ML to light up.

® Be sure to connect and lock the connectors securely after the work. Loose (unlocked) connectors
will cause the MIL to light up due to an open circuit. (Be sure the connectors are free from water,
grease, dirt, bent terminals, etc.)

¢ Be sure to route and clamp the harnesses properiy after work. Interference of the harness with a
bracket, etc. may cause the MIL to light up due to a short circuit. _

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

618 AT-6



PREPARATION AND PRECAUTIONS

Precautions

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

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

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

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

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

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

)

=

=

AATI51

Protector

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

AT-7

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

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

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

Extreme care should be taken to avoid damage
to O-rings, seals and gaskets when assembling.
Replace ATF cooler if excessive foreign material
is found in oil pan or clogging strainer. Refer to
“ATF COOLER SERVICE”, on next page.

After overhaul, refill the transmission with new
ATF.

When the A/T drain plug is removed, only some
of the fluid is drained. Old A/T fluid will remain
in torque converter and ATF cooling system.
Always follow the procedures under “Changing
A/T Fluid” in the MA section when changing A/T
fluid.

EM
LG
EC
FE
CL
MT
FA
BR
ST

’S

IRIA

EL
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PREPARATION AND PRECAUTIONS

Service Notice or Precautions

FAIL-SAFE

The A/T control unit has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even
if a major electrical input/output device circuit is damaged.

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

When the ignition key is turned ON following Fail-Safe operation, O/D OFF indicator lamp bllnks for about 8
seconds. (For diagnosis, refer to AT-40.)

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

The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared. The
customer may resume normal driving conditions.

Always foliow the “WORK FLOW?” (Refer to AT-38).

The SELF-DIAGNOSIS resuits will be as foliows:
The first SELF-DIAGNOSIS will indicate damage to the vehicle speed sensor or the revolution sensor.
During the next SELF-DIAGNOSIS, performed after checking the sensor, no damages will be indicated.

ATF COOLER SERVICE

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

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

ing solvent and compressed air.

OBD-Il SELF-DIAGNOSIS

¢ A/T self-diagnosis is performed by the A/T control unit in combination with the ECM. The results can be
read through the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp {MIL). Refer
to the table on AT-26 for the indicator used to display each self-diagnostic result.

® The self-diagnostic results indicated by the MIL are automatically stored in both the ECM and A/T control
unit memories.
Always perform the procedure “HOW TO ERASE DTC" on AT-24 to complete the repair and avoid
unnecessary blinking of the MIL.

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

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

AT-8
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OVERALL SYSTEM

A/T Electrical Parts Location
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OVERALL SYSTEM

Wiring Diagram — AT —

AT-AT-01
IGNITION SWITCH .
BATTERY ON or START Gl
 § 3 X
1 ) ] ]|
7.5 7.5A 10A [FUSE e : Detectable line for OTC
LOGK | Refer to EL-POWER,
% % N % oy v - Non-detectabie line for DTC A
e
13G 18] a7]E oK ) B0
BFilW F!iY G RAY
BRW RIY
I_LI--@- l - W
N ELES I
BA/W R‘Y G @ Next page E@
=
| o
BR/W RIY RY
[z =71 =1 - FE
MEMORY VIGN VIGN AT
B/ .
CONSULT consuLT consult [/ SONTROL
DATA DATA DATA GL
GND GND IN (RX} CLK  OUT(TX)
B B BAY LG P - MY
¢ EA
BR/Y LG p
BR
%) _.
CHERIED -] |
BR/Y LG P ®
* | 1 | 11 [] =
BRfY LG P RY B B B B B
1
B B Il o1 T2 1{710s] DA ._] BS
1 1 CONNECTOR e
A =L FOR CONSULT L L L
M13) (W73 M73
Refer to last page (Foldout page). T
2]3]al5]6]7
910111213144(;@ F103 MA
Y
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

- IS : Detectable line for DTC - AT- -02
IG%LI%’FS%%;CH — : Non-detectable fine for DTG
FUSE
- 10A BLOCK Refer 1
Preceding page @ G % {/B) EL-POWER.
AT Ay
7 B Taj
K0 R O 21 |
G/A G G
G - I
= G G
[m| - To AT-AT-04 I_l_l
m{E> 16
: ;
I [ I P To EL-START
G G/OR G
[Enl Gl [l
THROTTLE 1 INHIBITOR
e 2 e
CLOSED =)
° D ,\
OTHER OTHER
[ 2 EA R ER
o |52 N EY)
L._l L.-J YL PB PUW
WR GYL
OmCrmacva @To AT-AT-06 =@
: For California - I
.-'
WR GYL GW RG YL PB PUW 11
] iG]l Izo o] e G711 [Ge]l =+ L
WIDE CLOSED RSW NSW DSW 2.8W 1SW Fig) (F18
OPEN ~ SW
SW AT
CONTROL
UNIT
Refer to last page {Foidout page).
@ (@ ebe
GY GY W
AR BEEE T[2[3[]4]5]6]7
AEHEREEEEERES a 91011]1213141516
AT-12
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OVERALL SYSTEM
Wiring Diagram — AT — (Cont’d)

AT-A/T-03
BATTERY
FUSE | Referto ELPOWER. Gl
BLOCK
B
. A
s : Detectable line for DTG
mummnee : Non-detectable line for DTC
v
LG
ASCD
CONTROL
UNIT
OD CANCEL CRUISE EC
SIGNAL LAMP
Ry [|KER ] Lz h
(el L ¥ - FE
STOP LAMP
AEPRESSED SWITCH Gt
— T e
RELEASED
] T
R/G
L ¥
Ty
F10d
Y
RG 1 FA
[
Fioz
R/G RA
BR
AG L Y _
el e [l ST
BRAKE ASCD ASCD AT
sW 4TH CUT SW CRUISE Sw | CONTROL
UNIT BS
Refer to last page (Foldout page).
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)
AT-A/T-04

s : Detectable line for DTC
m— : Non-detectable line for DTC

<G}o
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OVERALL SYSTEM

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

e : Detectable line for DTC
wmsass - Non-detectable line for DTC

ECM
(ECCS
CONTROL
MODULE)
GND-E V5P  DTH DT2 D13 NEUT  TVOO DTS ATCK DT4  TACHO
T T T 23 X2 5 3 T 3 Y 1 Y I
B PLL WL WiPU /W G/OR uw Y/B R R/L WG
i
Preceding page @-PIL_: g
.m
Py '
PAL WL W/PU RAW G/OR LW Y/B H RL WiG
0 TP Il el e G el s el G
8 B SPEED DT1 DT2 DT3 ND T8 D75 0oBD2 D74 TACHOQ
| Fi03
Refer to lasl page {Foldout page).
F101)
MATAG4A
AT-15
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)

v AT-A/T-06

THROTTLE

NTROL
ﬁ%nu?_% POSITION
IDLE GND-A AVCC TVO | = T _ %SOH mm : Detectable line for DTC

— : Non-detectable line for DTC

-
To
AT-AT-02 !
=1
QVERDRIVE l,._. ON
CONTROL
SWITCH OFF
/
H 3]
I \ o
REVOLUTION
: SENSOR |
o GIY
4
L2 ]jLel Fi
L2t o
B W
B
I B
[7]
=7 I ATFLUID 4
JOINT TEMPERATURE
CONNECTOR SENSOR
12
5
CT L3 L1
G
B B
| ’ | i
B W R G GIY
® ] ] [ =T el Y
SENS SPEED SENS _OIL oD B B B B
GND SENT AT TEMP CONT ;
SENS J
i L L1 1
T8) (Fis AT CONTROL UNIT (Fi3) =3 (0 =
F18) (819 G (TR : For Califomia s U3
Refer to last page (Fokdout page).
:
]2 =>i3]4 < > vie <]
sle7 e onelne e [lRlaslele?
AREINGE
dBRAk
GEEpE? MEnnhEEEEEE

MATAGEA
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OVERALL SYSTEM

Wiring Diagram — AT — (Cont’d)
AT-A/T-07

mwm : Detectable line for DTC
—— : Non-detectable line for DTG

AT
CONTROL
UNIT
P PL
OVR/C SHIFT SHIFT LU DUTY SOL DUTY
SOL 50LB SOLA DUTY SOL  {DR) SOL
N A L&) Bl 2] ]
BR/Y LG/B R/Y G/B WwiB G/R
Ww/B
' I ¢ by '
DROPPING
é RESIETOR
(]
G/R
I_"?
BR/Y LG/B RY G/B G/R
[ o i 1
OVERRUN SHIFT SHIFT TORQUE LINE
CLUTCH SOLENOID SOLENCID <> {CONVERTER O | PRESSURE
SOLENOID VALVE B VALVE A [a CLUTCH [a SOLENGID
VALVE SOLENOID VALVE

o

VALVE

n

(=1

4
e b

Refer 10 |ast page (Foldout page).
F103

MAT496A
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OVERALL SYSTEM
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RE4F04A

Cross-sectional View

Band servo piston
Reverse clutch drum
Converter housing
Oil pump

Brake band

Reverse clutch

High clutch

eeeeee

Front planetary gear
Low one-way cluich
Rear planetary gear
Forward clutch
Qverrun cluich

Low & reverse brake
Output gear

AT-18

RE4F04V

SESI DI

SATE37|

ldler gear

Forward one-way clutch
Pinion reduction gear
Final gear

Differential case

Input shaft

Torque converter
Viscous coupling



Hydraulic Control Circuit

OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism
CONSTRUCTION

5

— 0

@

SAT214H

Torque converter
Qil pump

Input shaft
Brake band
Reverse clutch
High clutch

Front sun gear
Front pinion gear

SRS RCRCRCR TR DY

@PPereo®@

FUNCTION OF CLUTCH AND BRAKE

Front internal gear
Front planetary carrier
Rear sun gear

Rear pinion gear

Rear inmternal gear

Rear planetary carrier
Forward clutch

Forward one-way clutch

Owverrun clutch

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

Output shaft

Idle gear

Output gear

PR

Clutch and brake components Abbr. Function
® Reversa clutch R/C To transmit input power to front sun gear @ .
@® High clutch H/IC To transmit input power to front planetary carrier (9.
i i - lutch
@® Forward clutch FiC To connect front planetary carrier (@ with forward one-way clutc
(8
i@ Overrun clutch Q/Ic To connect front planetary carrier D with rear internal gear (3.
@ Brake band B/B To lock front sun gear 7> .
. - |
® Forward one-way clutch FO.C When fonfvarc? clutch @ |s.eng'aged. tt') stop rear |ntema_ gear (3
from rotating in opposite direction against engine revolution.
@ Low one-way cluich LO.C To sflop fronlt planetary. carrier (@ from rofating in opposite direction
against engine revolution.
i Low & reverge brake L & R/B To lock front planetary carrier (i .

632
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OVERALL SYSTEM
Shift Mechanism (Cont’d)
OPERATION OF CLUTCH AND BRAKE

) Band servo Forward| tow | Low&
. - R High | F d|{O
Shift position ;:;:Crﬁe clt:?ch g‘r:::h c\ﬁg‘:‘n nd ard 4th onle-way one-way | reverse f Lock-up Remarks
apply | release | apply clutch clutch brake
p PARK @H
POSITION
REVERSE
" O O POSITION A
N NEUTRAL
POSITION EM
1st O "M@ ® ®
D*4 2nd O '1© O bt Automatic shift IL@
. @ 1020304
3rd Q| O [ 2® [ ® L 50
=
an O ® «® | ® [ O O .
2 st O o o Automatic shift ﬁé
ond O @ O ® 123
Locks (held sta-
1 1st O O e O tionary} CL
in 1st speed
2nd O O O ® 1e2e3
(VI

*1: Operates when overdrive controt switch is being-set in "OFF" position,
*2: Qil pressure is applied 1o both 2nd “apply” side and 3rd “release” side of band servo piston. However, brake band does not contract because oit

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

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

: Operates during "progressive” acceleration.

: Operates but does not affect power transmission.

®@3000

: Operates when throttle opening is tess than 1/16, but does not affect engine brake. BR

ST
RS
=)
A
EL

)

AT-21
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OVERALL SYSTEM

OUTLINE

Control System

The RE4F04A(V) automatic transmission senses vehicle operating conditions through various sensors. it
always controls the optimum shaft position and reduces shifting and lock-up shocks.

SENSORS

Inhibitor switch

Throttle position sensor

Closed throttle position. switch

Wide open throttle position
switch

Engine speed signal

AST fluid temperature sensor

Revolution sensor

Vehicle speed sensor

Overdrive contro! switch

CONTROL SYSTEM

CONTROL UNIT

Shift control
Lock-up control
Timing control

Fail-safe control
Self-diagnosis

Line pressure control

Overrun clutch control

’ Torque converter clutch

ACTUATORS

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

solenoid valve
Line pressure solenoid valve
O/D OFF indicator lamp

Fa
&,

D

ASCD
control unit

Line pressure solenoid
valve

Inhibitor
switch

Closed throttle

Torque converter clutch
solenoid valve

position switch

_!
Wide open throttle J

position switch
Throttle position

Cverrun clutch solenoid
valve

iDropping rasistorl

Shift solenoid valve A

Shift solenoid valve B

)

I Revolution sensor I

{ A/T fluid temperature sensor |

Qverdrive contro} swilch]

sensor
{ Engine speed I—v

AT

control unit

Throttle opening

ECM

‘—ﬁl'OlD OFF indicator lamp

—(Vehicle speed sensor

DIk

SAT379HB
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OVERALL SYSTEM

A/T CONTROL UNIT FUNCTION

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

Control System (Cont’d)

¢ Receive input signals sent from various switches and sensors.
& Determine required line pressure, shifting point, lock-up operation, and engine brake operaticn.

¢ Send required output signals to the respective solenolds. @l
INPUT/OUTPUT SIGNAL OF A/T CONTROL UNIT
Sensors and solenoid valves Function A
Inhibitor switch Detects seiect lever position and sends a signal to A/T controi unit.
Throttle position sensor Detects throttle valve position and sends a signal to A/T contral unit. EM
hrottl ive's fully- ii signal to A/T control
Closed throttle position switch Dgtects throttle vaive's fully-closed position and sends a signal
unit. L@
1 iti full throttle and sends
Wide open throttle position switch Qelects a throltle valve.posmon of greater than 1/2 of full throttle and sends a
signal to A/T control unit.
input | Engine speed signal From ECM (ECCS control module). E(@
A/T fluid ternperature sensor Detects transmission fluid temperature and sends a signal to A/T conirot unit.
HRevolution sensor Detects output shafi rpm and sends a signal to A/T control unit. FE
. Used as an auxiliary vehicle speed sensor. Sends a signal when revolution sen-
Vehicle speed sensor i L .
sor (installed on transmission) malfunctions. GL
ignal, which prohibi hi “D,"” drive) position, to the A/T
Overdrive control switch Sends a s-lgna,w ich prohibits a shift ta “D,"” (overdrive) positi
contral unit.
. - Selects shifting point suited to driving conditions in relation to a signal sent fram L)
Shift solenoid valve A/B :
A/T control unit.
. . Regulates (or decreases) line pressure suited to driving conditions in relation to AT
Line pressure solencid valve ; .
a signal sent from A/T control unit.
lock- it driving conditions in relation
Output Torque converter clutch solencid valve Hegu!lates (or decreases) lock-up p.ressure suited to driving =
to a signal sent from A/T control unit.
' . Controls an “engine brake” effect suited to driving conditions in refation to a sig-
Overrun clutch solenoid valve .
nal sent from A/T control unit.
O/D OFF indicator lamp Shows A/T control unit faults, when A/T control components malfunction. '
BR
ST
RS
BY
FIA
&L
(B4

AT-23
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

The ECM (ECCS control module) provides twoe functions for the A/T system. One function is to receive a si&-
nal from the A/T control unit used with OBD-related parts of the A/T system, The signal is sent to the EC

when a malfunction occurs in the corresponding OBD-related part. The other function is to indicate a diagnos-
tic result by means of the MIL (malfunction indicator lamp) on the instrument panel. Sensors, switches and

solenoid valves are used as sensing elements. . . _ o _
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

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 A/T control unit is not provided with such a memory function.

TWO TRIP DETECTION LOGIC

When a malfunction is sensed during the first test drive, it is siored 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 pants for which the MIL illuminates during the first or second test drive are listed below.

MIL
ltems One trip detection Two trip detection
Shift solenoid valve A — DTC: PO750 (1108) X
Shift solenoid valve B — DTC: P0755 (1201} X
Throtile 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.

Diagnostic Trouble Code (DTC)
HOW TO READ DTC

The diagnostic trouble code can be read by the following methods.

(Either code for the 1st trip or the 2nd trip can be read.)

(hoy 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos-
tic Results) Examples: 1101, 1102, 1103, 1104, etc.
These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool} Examples: PQ705, P0710, P0720, P0725, etc.

These DTCs are prescribed by SAE J2012, (CONSULT also displays the malfunctioning component or

system.)

. Output of a DTC indicates a malfunction. However, Mode Il and GST do not indicate whether the
malfunction is still occurring or has occurred in the past and has returned to normal.
CONSULT can identify them. Therefore, using CONSULT (if available) is recommended.

HOW TO ERASE DTC

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

described following.

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

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

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

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

BOARD DIAGNOSTIC SYSTEM DESCRIPTION.

Diagnostic trouble codes (DTC)

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

Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

636 AT-24



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnostic Trouble Code (DTC) (Cont’d)

HOW TO ERASE DTC (With CONSULT) |
¢ If a DTC is displayed for both ECM and A/T control unit, it needs to be erased for both ECM and
A/T control unit.

e |f diagnostic trouble code is not for A/T related items (Refer to AT-50), skip steps 2 through 4.

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

2. Turn CONSULT "ON” and touch “A/T".

3. Touch "SELF-DIAG RESULTS", .

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

5. Touch "ENGINE".

6. Touch “SELF-DIAG RESULTS”. _

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

How to erase DTC (With CONSULT)

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

[l seLecrsysTEM | {fn smectomemoe [ B SELF-DIAG RESULTS B [
[ ENGINE | [SELFDiAG RESULTS | CALURE DETEGTED
| AT ] ] [ oATA MONITOR ] SHIFT SOLENOID/Y A
| H | |:> [ Ecu PART NUMBER | |:>
[ | | .
| | [ | [ ERASE || PRINT |
2. Turn CONSULT “ON", and touch 3. Touch "SELF-DIAG RESULTS". 4. Touch “ERASE". (The DTC in the
“ASTT. A/T control unit will be erased.)
Touch < | Touch < J_’
[ In SELECT SYSTEM | M  SELECT DIAG MODE [:]l W SFLF-DIAG RESULTS B (]
ENGINE n | WORK SUPPORT | FAILURE DETECTED  TIME
' SHIFT SOLENOIDV A 0

|:> [PO750]

|:> | DATA MONITOR

|
|
[ ACTIVE TEST |
|
|

|
|
AT 0 I | SELF-DIAG RESULTS
|
|
|

| SRT- OBD TEST VALUE

Ll
] [ FuncTion TEST [ERASE]| PRINT || FFdata

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

[
|
|
I
|
I

SEF2725

@) HOW TO ERASE DTC (With GST)
1.

If the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait for at

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

2. Perform “SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-27. (The engine warm-up step can
be skipﬁled when ﬁerforming the diagnosis on:é/ to erase the DTCE)

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

HOW TO ERASE DTC (No Tools)

1. if the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait for at
least 5 seconds and then turn it “"ON” gengine stopped) again.

2. Perform “SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-27. (The engine warm-up step can

3.

be skipped when performing the diagnosis onl?/ to 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”, “Maifunction Indicator Lamp
{MIL)", “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-25 637
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

fm  seLecTsYsTEM

Self-diagnosis

ENGINE

AT by

[ [ [ = — ) —

|
} provided following the items.
|
|
|
|

FAILURE DETECTED
THROTTLE POS! SEN

B SELF-DIAG RESULTS B[]

| ERASE ]| PRINT ]

SATI74H
2. Touch "SELF-DIAG RESULTS”.
operation.
played at real time.
SAT70BG

After performing this procedure, plaée check marks for resuits on
the “DIAGNOSTIC WORKSHEET"”, AT-36. Reference pages are

SELF-DIAGNOSTIC PROCEDURE (With CONSULT)

1. Tum on CONSULT and touch “A/T".
If A/T is not displayed, check A/T control unit power supply and
ground circuit. Refer to AT-55. Iif result is NG, refer to EL sec-
tion (“POWER SUPPLY ROUTING").

Display shows malfunction experienced since the last erasing

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

Detected items

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

Malfunction is detected when ...

Indicator for Diagnostic Results

TRE

Q/D OFF
indicator lamp
(Availabte when
“AT" on CONSULT

CHECK

Malfunction
indicator lamp*2
{Available when

“ENGINE" on CON-

is louched.) SULT is touched.)
Inhibitor switch circuit e A/T control unit does not receive the correct voltage sig- - X
(INHIBITOR SWITCH]) nal (based on the gear position} from the switch.
Revolution sensor + A/T control unit does not receive the proper voltage sig- X x
(VHCL SPEED SEN-A/T) nal from the sensor.
Vehicle speed sensor (Meter) * A/T contral unit does not receive the proper voltage sig- X _
(VHCIL. SPEED SEN-MTR) nal from the sensor.
Improper shifting to 1st gear position ® A/T cannot be shifted to the 1st gear position even if _ X*1
{A/T 15T SIGNAL} electrical ¢ircuit is good,
Improper shifting fo 2nd gear position ® A/T cannot be shifted o the 2nd gear position even if . x*1
(A/T 2ND SIGNAL) electrical circuit is good.
Improper shifting to 3rd gear position ® A/T cannot be shifted to the 3rd gear position even if _ X*{
(AT 3RD SIGNAL) electrical circuit is good.
Improper shifting to 4th gear position ® AT cannot be shifted to the 4th gear position even if . %*1
{A/T 4TH SIG OR TCC) electrical circuit is goed.
Improper lock-up operation & AT cannot perform lock-up even if electrical circuit is _ X1
(AT TCC SIGNAL} good.
Shift solencid valve A e A/T control unit detects an improper voltage drop when it X X
{SHIFT SOLENOCID/V A) tries 1o operate the solenaid valve.
Shift solenoid valve B = A/T control unit detects an improper voltage drop when it X X
(SHIFT SOLENOID/V B) tries to operate the solenoid valtve.
Overrun clutch solenoid valve ® A/T control unit detects an improper voltage drop when it X X
{OVERRUN CLUTCH S/V) tries to operate the solenoid valve.
T/C clutch sclencid valve * AT control unit detects an improper voltage drop when it X X
(TOR CONV CLUTCH SV) tries to operate the solenoid valve.
Line pressure solenoid valve & A/T control unit detects an improper voltage drop when it X X
{LINE PRESSURE S/V) tries to operate the solencid vatve.
Throttie position sensor & A/T control unit receives an excessively low or high volt-
Throttle position switch age from the sensor. X X
{THRTL POS| SEN-A/T)
Engine speed signal « A/T control unit does not receive the proper veltage sig- X X

(ENGINE SPEED SIG)

nal from the ECM.

AT-26




- ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont’d)

Indicator for Diagnostic Results
N
Detected tems % I@%
. O/ OFF Malfunction
(Screen terms for CONSULT, Melfunction is. detected when ... indicator lamp indicator lamp*2
“SELF-DIAG RESULTS" test mode) (Available when {Available when @&
“AMT" on CONSULT | "ENGINE" on CON-
is touched.) SULT is touched.)
A/T fluid temperature sensor ® A/T control unit receives an excessively low or high volt- X X [M' A
(AT FLUID TEMP SENSOR) age from the sensor.
Initial start & This is not a malfunction message (Whenever shutting off
INITIAL START a power supply to the control unit, this message appears X —
on the screen,) EM
No failure ® No failure has been detected.
(NO SELF DIAGNOSTIC FAILURE INDI-
CATED X X LG
FURTHER TESTING MAY BE
REQUIRED*")
X : Appiicab!e E®
— : Not applicable :
*1 : These malfunctions can not be displayed by MIL @3 if another malfunction is assigned to the O/D OFF indicator lamp
3;%35 : P
*2 : Refer to EC section ["Malfunction Indicator Lamp (MIL)", “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
CL
@ SELF-DIAGNOSTIC PROCEDURE (With GST) WT
CODESFREEZE 1 Refer to EC section [“Generic Scan T(goi (GST)"”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION"].
P1705 THROTTLE POS 1
MALFUNCTION AT
A
[ENTER) *FREEZE DATA
|
SAT3831
Al B SELF-DIAGNOSTIC PROCEDURE (No Tools) BR
! DIAGNOSIS START SN
NGy
B ¥ BS
'_1. Start engine and warm it up to normal
engine operating temperature. No Go to “1. O/D OFF Indica-
‘ m 2. Turn ignition switch to "OFF” position. 7] tor Lamp Does Not Come BT
Wait for at least b seconds. On", AT-110.
SAT774B| | 3 Turn ignition switch to “ACC” position.
4. Set overdrive control switch in “ON” HA
position,
) 5. Move selector lever to "P” position.
6. Turn ignition switch to “ON" position. EL
(Do not start engine.)
7. Does O/D OFF indicator lamp come on
S for about 2 seconds? 153

2

SAT380H

‘Yes
®

AT-27
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont’d)

®

offe l

1. Tum ignition switch to “OFF" position.

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

3. Move selector lever to "D” position.

4. Tum ignition switch to “OFF" position.

5. Set overdrive control switch to “OFF”
position,

= 6. Turn ignition switch to "ON" position

{Do not start engine.}

* Wait for more than 2 seconds after igni-
tion switch “ON",

BATE53E

OVER DRIVE

0w NOFF . I

1. Move selector lever to “2" position,
‘m 2. Set overdrive control swilch in "ON”
position.

SAT780B

II A 2

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

OVER DRIVE
10N NOFF

,

Depress accelerator pedal fully and

il @ release it.

SATT81B

:

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

Accelerator pedal

N

\ &>

‘o

DIAGNOSIS END

N

Depress

Release

SAT9B1F

fin)

SAT380H
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- ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Self-diagnosis (Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE
0O/D OFF indicater lamp:

All judgement flickers are same. 4th judgement flicker is longer than others.
S Ty .
[T 1= ™ s @D
~L_OFF 1T ~ oo )=
Self diagnosis g -
start ?:::t diagnosis [MIA
Start signal 10 judgement flickers i
T T "E TITIT e b - - Light
! | 1~ Shade - Shade
t L LbhbbbLbhbb
. .  SAT443F
Shift solenoid valve A circuit is short-circuited or discon- LG
i ' . . SATA3F [ nected.
All circuits that can be confirmed by self-diagnosis are OK. % Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-97.
1st judgement flicker is longer than others. 5th judgement flicker is longer than cthers. EC
; . NN
. — o 1=
T8 F Tk
~_OFF |- P BN FE

R — L. . - —- Light
oL
L_ . _ -Shade
My
SAT445F

. o o ] SAT437F | Shift solenoid valve B circuit is short-circuited or discon-
Revolution sensor circuit is short-circuited or disconnected. nected.

= Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN- # Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-100.
SOR) (DTC: 1102), AT-68.
2nd judgement flicker is longer than others. 6th judgement flicker is longer than others.
~ NV s IFA
NN e —[ oo |-
~£ /:
| OFF |- P ar RN
S
P RA
BR
--Shade ) ST
. L . SATM47F
. N - . SAT433F | Overrun clutch solenoid valve circuit is short-circuited or dis-
Vehtlcléa speed sensor circuit is short-circuited or discon- connected. a8
nected. v .
®» Go to VEHICLE SPEED SENSOR-MTR, AT-108. * Go to OVERRUN CLUTCH SOLENOID VALVE (DTC: 1203),
3rd judgement flicker is longer than others, 7th judgement flicker is longer than others.
WRes BT
~ s > <
se = o[ or J=
—L QFF 1T T
T HA,
. - Light - Light
J ElL
-~ Shade - Shade
" o .  SAT441F , sarasor | B
Throtile position sensor circuit is short-circuited or discon- Torque converter clutch solencid valve circuit is short-cir-
nected. cuited or disconnected.

= Go to THROTTLE POSITION SENSOR (DTC: 1206), AT-103. | # Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE
{DTC: 1204), AT-86.

t, = 2.5 seconds t; = 2.0 seconds t3 = 1.0 second

AT-29 sal



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Self-diagnosis (Cont’d)

O/D OFF indicator lamp;

8th judgement flicker is longer than others.

~ [
rem -
-~} OFF |-
P e

Self-diagnosis
start

-- Light

- Shade

SAT451F
AT fluid temperature sensor is disconnected or A/T control

unit power source circuit is damaged.
W Go to A/T FLUID TEMPERATURE SENSOR AND A/T CON-
TROL UNIT POWER SOURCE (DTC: 1208), AT-65.

Flickers as shown below.

SAT457F
Battery Eower is low. .
Battery has been disconnected for a long time.
Battery is connected converseIY.
(When reconnecting A/T control unit connectors. — This is
not a problem.)

oth judgement flicker is longer than others.

~ \ 7
THE
TR

~ — Light

- Shade

SAT453F
Engine speed signal circuit is short-circuited or disconnected.
wp Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-70.

Does not come on.
OFF

Self diagnosls
Start

4 — —-8hade

SAT414G
inhibitor switch, overdrive control switch or throttle position
switch circuit is disconnected or A/T control unit is damaged.
= Go to INHIBITOR, OVERDRIVE CONTROL AND THROTTLE

POSITION SWITCHES (DTC: 1101), AT-59.

10th judgement flicker is longer than others.

NV
" om |—
| oFF [~

SN

—— Light

— - Shade

. ) o SAT455F
Line pressure solenoid valve circuit is short-circuited or dis-
connected,

» 2‘]? ;g LINE PRESSURE SOLENOID VALVE (DTC: t205),

{, = 1.0 second

642
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

NOTICE

Diagnosis by CONSULT

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

naoid). @l
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. MA
2. Shift schedule {which implies gear position) displayed on CONSULT and that indicated in Service Manual
may differ slightly. This occurs because of the following reasons:
e Actual shift schedule has more or less tolerance or allowance, =]
¢ Shift schedule indicated in Service Manual refers to the point where shifts start. 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 LG
upon completion of shifting (which is computed by A/T control unit).
4. Additional CONSULT information can be found in the Operation Manual supplied with the CONSULT unit. EC
SELF-DIAGNOSTIC RESULT TEST MODE
Refer to AT-26.
FE
DATA MONITOR DIAGNOSTIC TEST MODE
Monitor item CL
ftem Display .ECU Main Description Remarks
!npm signafs
signals MT
Vehicle speed sensor 1 (A/T) VHCL/S SE-AT # Vehicle speed computed from | When racing engine in “N"” or "P"
(Revolution sensor) [km/h} or [mph] X _ signal of revolution sensor is position with vehicle stationary,
displayed. CONSULT data may not indicate
@ km/ {0 mph}. AT
Vehicte speed sensor 2 VHCL/S SE-MTR ® Vehicle speed computed from | Vehicle speed display may not be
{Meter} [km/hj or [mph] signal of vehicle speed sensor | accurate under approx. 10 km/M
X — is displayed. (6 mph). it may not indicate 0 FA
km/h {6 mph) when vehicle is sta-
tionary.
Throtle position sensor THRTL POS SEN " __ | ® Throttle position sensor signal
v voltage is displayed.
AT fluid temperature sensor FLUID TEMP SEN & A/T fluid temperature sensor
v signal voltage is displayed. BR
X —_ h . =)
@ Signal voltage lowers as fluid
temperature rises.
Battery voltage BATTERY VOLT X _ * Source voltage of control unit is ST
vl displayed.
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. 5
played. it may not indicate O rpm even BS
when engine is not running.
Overdrive contro! switch QOVERDRIVE SW ® ON/OFF state computed from
[ON/OFF] X — signal of overdrive control SW [T
is displayed.
P/N position switch P/N POSI SW ® ON/OFF state computed from
[ON/OFF] X — signal of P/N position SW is LA
displayed.
R position switch R POSITION SW ® ON/OFF state computed from
[ON/OFF] X — signal of R position SW is dis- EL
played.
D position switch D POSITION SW ® ON/OFF state computed from
[ON/OFF)] X —_ signal of D position SW is dis-
played. H}X
2 position switch 2 POSITION SW & ON/OFF status, computed from
[ON/OFF) X — signal of 2 position SW, is dis-
played.
AT-31
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnosis by CONSULT (Cont’d)

Monitor item
tem Display ECU ' prain Description Remarks
!nput signals
signals
1 position switch 1 POSITION SW ® ON/OFF status, computed from
[ON/OFF] X — signal of 1 position SW, is dis-
played.
ASCD-cruise signat ASCD-CRUISE & Status of ASCD cruise signal is | ® This is disptayed even when no
[ON/CFF] X . displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Nomal running state
ASCD-0D cut signal ASCD-QD CUT e Status of ASCD-OD release e This is displayed even when no
[ON/OFF] X _ signal is displayed. ASCD is mounted.
ON ... OD released
OFF ... OD not released
Kickdown switch KICKDOWN SW # ON/OFF status, computed from | @ This is displayed even when no
[ON/OFF) X — signal of kickdown SW, is dis- kickdown switch is equipped.
played.
Closed throtile position switch CLOSED THL/SW & ON/OFF status, computed from
[ON/OFF] X — signal of closed throttle position
SW, is displayed.
Wide open throtle position switch | W/O THRL/P-SW & ON/OFF status, computed from
[ON/OFF} X — signal of wide open throttie
i postiion SW, is displayed.
Gear position GEAR ® Giear position data used for
— X computation by control unit, is
displayed.
Selector lever position SLCT LVR POSI » Selector lever posifion data, e A specific value used for con-
— X used for computation by control trol is displayed if fail-safe is
unit, is displayed. activated due to error.
Vehicle speed VEHICLE SPEED & Vehicle speed data, used for
[km/h] or [mph] — X computation by controt unit, is
displayed.
Throttle position THROTTLE POSI ® Throttle position data, used for | e A specific value used for con-
/8] _— X compuration by control unit, is trol is displayed if faii-safe is
displayed. activated due to error.
Line pressure duty LINE PRES DTY ® Control value of fine pressure
[%6] . X. solencid valve, computed by
control unit from each input
signal, is displayed.
Torque converter clutch solencid | TCC S/V DUTY & Control value of torque con-
valve duty [%] _ X verter clutch solencid valve,
computed by control unit from
each input signal, is displayed.
Shift solenoid valve A SHIFT S/V A ® Control valug of shift solencid | Contro! value of solenoid is dis-
[ON/OFF] _ x valve A, computed by control played even if solenoid circuit is
unit from each input signal, is | disconnected.
displayed. The “OFF" signal is displayed if
Shift solenoid valve B SHIFT SV B * Control valug of shift solenoig | SOientd circuit s shorted.
[ON/QFF] _ X valve B, computed by control
unit from each input signal, is
displayed.
Overrun clutch solenoid valve OVERRUN/C S/ ® Control value of averrun cluich
[ON/OFF] _ X solenoid valve computed by
control unit from each input sig-
nal is displayed.
Self-diagnosis display lamp SELF-D DP LMP . x ® Control status of O/D OFF indi-
(O/D OFF indicator lamp) [ON/OFF} cator famp Is displayed.

X: Applicable
~—: Not applicable

644
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
Diagnosis by CONSULT (Cont’d)

DATA ANALYSIS
ltemn Display form Meaning
H o, - " "
Torque converter clutch sole- Approxlrriately 4% Lock ui OFF
noid valve duty Approximately 94% Lock-up “ON” &l
l.ow line-pressure
. o ;
Line pressure solenoid valve Approximftely 95% (Small throgle opening}) MA
duty Approximately 0% High line-pressure
‘ (Large throttle opening} EM
Approximately 0.5V Fully-closed throttle
Throttle position sensor - - -
Approximately 4V Fully-open throttle Le
Approximately 1.5V Cold [20°C (68°F)]
A/T tluid temperature sensor i l
Approximately 0.5V Hot [80°C (176°F)] EC
Gear position 1 2 3 4 S
Shift solenoid valve A ON OFF OFF ON
Shift solencid valve B ON ON OFF OFF L
MT
FA
RA
BR
ST
RS
1)
A
EL
103X
AT-33
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TROUBLE DIAGNOSIS — Introduction

Sansors

% ‘ AT control unit

Solenoid valves

SATE31]

SATE32)

SEF234G

646

Introduction

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

The A/T control unit 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
A/T control unit is capable of diagnosing 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 systemn must be in good
operating condition and be free of vaive 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 heip 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-38.

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-
cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like
the example (AT-36) should be used.

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

AT-34



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet

INFORMATION FROM CUSTOMER

KEY POINTS

WHAT ..... Vehicle & A/T model &l
WHEN ..... Date, Frequencies _

WHERE ..... Road conditions

HOW ... Operating conditions, Symptoms A
Customer name MR/MS Mcdel & Year VIN
EM
Trans. model Engine Mileage
REAFO4A/NV VQ30DE
Incident Date Manui. Date In Service Date LG
Frequency 0 Continuous  [1 Intermittent { times a day) EG
Symptoms [] Vehicle does not move. ([ Any position [J Particular position}
O Noup-shift (D 1st—=2nd DO2nd - 3rd [ 3rd — O/D) EE

0O No down-shift (1O/D—3rd O3rd —»2nd [02nd - 1st)

7 Lockup malfunction
CL

O Shift point too high or too low.
O Shift shock orslip (ON —»D 0O Logkup [0 Any drive position)

O Noise or vibration

O No kickdown

1 No pattern select

{7 Others
{ _ H FA
O/D OFF indicator lamp Blinks for about 8 seconds.
[0 Continucusly lit ] Not lit
Malfunction indicator lamp (MIL} | [0 Continuously it [ Not lit
ER
ST
RS
BT
[FIA
EL
DX

AT-35 o



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)
DIAGNOSTIC WORKSHEET

1. | Read the Fail-safe and listen to customer complaints.

AT-8

2, {0 CHECK A/T FLUID

O Leakage {Follow specified procedure)
[J Fluid condition
O Fluid level

AT-39

3. {0 Perform all ROAD TEST and mark required procedures.

AT-39

3-1 Check before engine is started.
0 SELF-DIAGNOSTIC PROCEDURE — Mark detected items.

Inhibitor, overdrive control and throttle position switches, AT-59.
A/T fluid temperature sensor and A/T control unit power source, AT-65.
Vehicle speed sensor-A/T (Revolution sensor), AT-68.

Engine speed signal, AT-70.

Torque converter clutch solenoid valve, AT-86.

Line pressure solenoid valve, AT-94.

Shift solenoid valve A, AT-97.

Shift solenoid valve B, AT-100,

Throttle position sensor, AT-103.

Overrun clutch solenoid valve, AT-105.

Vehicle speed sensor-MTR, AT-108.

Battery

Others

Oa0occoanaoacd

AT-40

3-2. Check at idle

. O/D OFF Indicator Lamp Does Not Come On, AT-110.

. Engine Cannot Be Started In “P” And “N” Position, AT-111.

. }r ” Position, Vehicle Moves Forward Or Backward When Pushed,
T-111.

. In “N” Position, Vehicle Moves, AT-112.

. Large Shock. “N” — “R” Position, AT-113.

. Vehicle Does Not Creep Backward In “R” Position, AT-114.

. Vehicle Does Not Creep Forward In “D”, “2” Or “1” Position, AT-115.

Oocog aco
NOMA wWh=

AT-41

3-3. Cruise test

Par-1

O 8. Vehicle Cannot Be Started From D,, AT-116.

{1 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-117.
10. A/T Does Not Shift: D, - D5, AT-118.

11. A/T Does Not Shift: D, — D,, AT-119.

12. A/T Does Not Perform Lock-up, AT-120.

13. A/T Does Not Hold Lock-up Condition, AT-121.

14. Lock-up Is Not Released, AT-121,

15. Engine Speed Does Not Return To Idle (Light Braking D, — Dj), AT-122.

ggooooo

AT-42,
AT-45

648 AT-36




TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

Part-2

16. Vehicle Does Not Start From D,, AT-123.

9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-117,
. A/T Does Not Shift: D, — Dj, AT-118.

1. A/T Does Not Shift: D; — D,, AT-119.

AT-47

1
1
art-3
1 17. A/T Does Not Shift: D, —» Dz When Overdrive Control Switch “ON” —
“OFF”, AT-123
[0 15. Engine Speed Does Not Return To Idle {(Engine Brake In D,), AT-122.
1 18. A/T Does Not Shift: D; — 2,, When Selector Lever “D” — “2” Position,
AT-124.
7 15 EF[gine Speed Does Not Return To Idle (Engine Brake In 2,), AT-122,
1 19. Does Not Shift: 2, — 1,, When Selector Lever “2” — “1” Position,
AT-124,
O 20. Vehicle Does Not Decelerate By Engine Brake, AT-125.
O LF-DIAGNOSTIC PROCEDURE — Mark detected items.

SE
O Inhibitor, overdrive control and throtile position switches, AT-59.
O AST fluid temperature sensor and A/T control unit power source, AT-65.
O Vehicle speed sensor-A/T (Revolution sensor), AT-68.
£1 Engine speed signal, AT-70.
[1 Torque converter clutch solenoid valve, AT-86.
[ Line pressure solenoid valve, AT-94.
[1 Shift solenoid valve A, AT-97.
1 Shift solenoid valve B, AT-100.
1 Throttle position sensor, AT-103.
O Overrun clutch solenoid valve, AT-105,
[J Venhicle speed sensor-MTR, AT-108.
1 Battery
Others

O

AT-48

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

AT-26

Perform all ROAD TEST and re-mark required procedures.

AT-39

@

oo

Perform SELF-DIAGNOSIS for following MIL indicating items and check out NG
items.

Refer to EC section [“Emission-related Diagnostic information”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION]. :

1 DTC (P0731, 1103) iImproper shifting to 1st gear position, AT-72.

O DTC (P0732, 1104) Improper shifting to 2nd gear position, AT-75.

1 DTC (P0733, 1105) improper shifting to 3rd gear position, AT-78.

{J DTC (P0734, 1106) Improper shifting to 4th gear position, AT-81.

0 DTC (P0744, 1107) Improper lock-up operation, AT-89.

EC
section

Perform the Diagnostic Procedures for all remaining items marked NG. Repair or
replace 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-55
AT-52

®

H

Erase DTC from A/T control unit and ECM memaories.

AT-24

©

Perform FINAL CHECK.

O Stall test — Mark possible damaged components/others.

O Torque converter one-way clutch  [1 Low & reverse brake
3 Reverse clutch O Low one-way clutch

O Forward ciutch [0 Engine

O Overrun clutch - [0 Line pressure is low

[J Forward one-way clutch 7 Clutches and brakes except high
clutch and brake band are OK

[ Pressure test — Suspected parts:

AT-126

AT-37
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TROUBLE DIAGNOSIS — Introduction

Work Flow

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

or conditions for a customer complaint.
Make good use of the two sheeis provided, “INFORMATION FROM CUSTOMER" and “DIAGNOSTIC

WORKSHEET", to perform the best troubleshooting possible.

CHECK IN

¥

LISTEN TO CUSTOMER COMPLAINTS AND FILL QUT Refer to FAIL-SAFE Service Notice or Precautions, AT-B.
"INFORMATION FROM CUSTOMER"”, AT-35.
Check for any Service Bulleting.

v

CHECK A/T FLUID LEVEL AND CONDITION. IF NG, PLACE Reter to A/T Fluid Check, AT-39.
CHECK ON THE DIAGNOSTIC WORKSHEET, AT-36.

v

PERFORM ROAD TEST WITH SELF-DIAGNOSIS AND Follow RQAD TEST procedure, AT-39.
PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC
WORKSHEET.

v

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

& FOR SELF-DIAGNOSIS NG ITEMS: » ® Hefer to self-diagnosis, AT-26.
—INSPECT EACH COMPONENT. - ® Perform ROAD TEST for all items.
—REPAIR/REPLACE. ¢ Proceed if self-diagnosis detects no malfunction,
& PERFORM RCAD TEST AND PLACE CHECKS FOR NG (Non-self-diagnostic Hems, especially those that require A/T
ITEMS ON THE DIAGNOSTIC WORKSHEET AGAIN, removal, should be repaired in the following steps.)
Y3
PERFORM SELF-DIAGNOSIS FOR FOLLOWING MIL INDI- Reter to EC section, [“Emission-related Diagnostic
CATING ITEMS AND PLACE CHECKS FOR NG ITEMS ON - Information”, "ON BOARD DIAGNOSTIC SYSTEM
THE DIAGNOSTIC WORKSHEET. DESCRIPTION"].
¢ IMPROPER SHIFTING TO 15T, 2ND, 3RD OR 4TH GEAR
POSITION.
¢ IMPRCPER TORQUE CONVERTER CLUTCH OPERA-
TION.

e [MPROPER LOCK-UP OPERATION.

v

¢ FOR ALL REMAINING MALFUNGCTIONS: | Referto
-INSPECT EACH COMPONENT, < s ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-24
~REPAIR/REPLACE. - AT-33.
e PERFORM ROAD TEST AND CONFIRM ALL MALFUNG- ¢ TROUBLE DIAGNOSIS FOR DTC, AT-59 - AT-109.
TIONS ARE ELIMINATED. e DIAGNOSTIC PROCEDURES FOR SYMPTOMS, AT-110 -
AT-125,
¢ Symptom Chart, AT-52.
A
ERASE DTC FROM AT CONTROL UNFT AND ECM MEMO- Refer to HOW TO ERASE DTC, AT-24.
RIES, ¢
NG v
PERFORM FINAL CHECK fefer to Final Check, AT-126.
¢0K
CHECK OUT
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TROUBLE DIAGNOSIS — Basic Inspection

AT Fluid Check

FLUID LEAKAGE CHECK

1. Clean area suspected of leaking. — for example, mating sur-

face of converter housing and transmission case. &l
2. Start engine, apply foot brake, place selector lever in “D” posi-

tion and wait a few minutes.
3. Stop engine. MA
4. Check for fresh leakage.

EM
FLUID CONDITION CHECK
Fluid color ' Suspected problem LS
< Dark or black with burned odor Wear of frictional material

. . Water contamination — Road water
Milky pink entering through filler tube or breather EC

Varnished fluid, light to dark brown Oxidation — Over or under filling, —
and tacky QOverheating EE

FLUID LEVEL CHECK

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

ROAD TEST PROCEDURE Road Test M7
1. Check before engine is started. DESCRIPTION
{} ' ® The purpose of the test is to determine overali performance of AT
A/T and analyze causes of problems.
5 Check at idle. e The road test consists of the following three parts:
1. Check before engine is started EA
@ 2. Check at idle
3. Cruise fest
3. Cruise test.

SATVB6A

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

¢ Conduct tests on all items until specified symptom is found.
Troubleshoot items which check out No Good after road test. §F
Refer to “ON BOARD DIAGNOSTIC SYSTEM
DESCRIPTION” and "DIAGNOSTIC PROCEDURES FOR
SYMPTOMS”, AT-24 - AT-33 and AT-110 - AT-125. RS

SAT496G

EL

(DX

AT-39 | 651 °



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

1. CHECK BEFORE ENGINE IS STARTED
B
1. Park vehicle on flat surface. No | Go to 1. O/D OFF Indica-
2. Tum ignition switch to “OFF” position. "] tor Lamp Does Not Come
3. Move selector lever to “P” position. Oon", AT-110.
4. Set overdrive conirol switch to "ON”
position.

5. Tum ignition switch to "ON" position.
{Do not start engine.)

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

SAT768B

)

Yas

Does O/D OFF indicator lamp flicker for YesL Perform self-diagnosis.
tg about 8 seconds? "| Refer to SELF-DIAGNO-
8IS PROCEDURE, AT-26.

No

4
g 1. Tum ignition switch to "OFF"” position.
2. Perform self-diagnosis and note NG
SAT380H tams.
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-26.
3. Go to “2. Check at idle”, AT-41.

652 AT-40



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)

2. CHECK AT IDLE

. Move selector iever to “D”, “1" and “2”

position and check if vehicle creeps
forward.

. Does vehicle creep forward in all three

positions?

Yes

r

Go to “3. Cruise test”, AT-42.

AT-41

1. Park vehicle on flat surface. No »i GO 10 "2. Engine Cannot
2. Turn ignition switch to “OFF" position. Be Started In “P” and "N"
3. Move selector lever to “P” or "N” posi- Position”, AT-111.
tion.
4. Tum ignition switch to start position.
5. Is engine started?
Yes
: Y
1. Turn ignition switch to "OFF" position. es= Go to “2. Engine Cannot
2. Move selector lever to D", 1", “2" or Be Started In “P” and “N"
SATT96A, "R" position. Position", AT-111.
3. Tum ignition switch to start position.
I5] 4. |s engine started?
Brake pedal No
\ 4
1. Turn ignition switch to “OFF” position. Yei Go to "3. In "P” Position,
2. Maove selector lever to “P" position. Vehicle Moves Forward Or
3. Release parking brake. Backward When Pushed”,
4. Push vehicle forward or backward. AT-111.
5. Does vehicle move when il is pushed
SAT797A forward or backward?
No
L J
. Yes « - o
1. Apply parking brake. »] Goto “4.In “N” Position,
2. Move selector lever to “N" position. Vehicle Moves”, AT-112,
3. Tum ignition switch to “START" position
and start engine.
4. Release parking brake.
5. Does vehicle move forward or back-
ward?
No
B s
Yes w
1. Apply foot brake. »| GO to 5. Large Shock.
2. Move selector lever to “R" position. “N" — “R" Position”,
3. Is there large shock when changing AT-113.
from “N" te "R" position?
No
i N
1. Release foot brake for several seconds. ° » Go to "6. Vehicle Does Not
2. Does vehicle creep backward when foot Creep Backward In “R”
brake is released? Position”, AT-114.
Yes
Y
No

Go to “7. Vehicle Does Not
Creep Forward In “D”, “2"
Cr “1” Position”, AT-115.

A
EM
LG

EC

GL

FA

ER

ST

RS

B

HA
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TROUBLE DIAGNOSIS — Basic Inspection

SMA185C

ol oFe

OVER DRIVE
0N wieEF

SAT326H

NISSAN

CONSULT

b

START

—

SUB MODE

]

SEF392

[ SELECT SYSTEM

ENGINE

AT m

|
|
)
1
!
|

BAT974H

[Im SELECT DIAG MODE

0]

| SELF-DIAG] JESULTS

[ DATA MONITOR

| ECU PART NUMBER

C

|
|
l
I
=

SATE71C

654

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

With CONSULT

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

CONSULT setting procedure

1. Turn off ignition switch.
2. Connect “CONSULT" to Data link connector for CONSULT.
Data link connector for CONSULT is located in instrument

lower panel on driver side.

3. Turn on ignition switch,

4. Touch “START".

5. Touch “A/T".

6. Touch “DATA MONITOR".

AT-42



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’'d)

7. Touch "SETTING” to set recording condition.
[h SELECT MONITOR ITEM ]

ECU INPUT SIGNALS
MAIN SIGNALS I
SELECTION FROM MENU I . @

— MA
_y
[ seTring |] START |

SATeO02H [EM]

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

[l SET RECORDING COND "
IGERETSE [ MANU [ RIG
.

I |
L | e
[ |
I ] . GL

SAT297C
l 9. Go back to SELECT MONITOR ITEM and touch “MAIN
h SELECT MONITOR ITEM ] SIGNALS”. T
|  ECU INPUT SIGNALS q ] 10. Touch “START".

| SELECTION FROM MENU ]

C I | BA,
l _

o
[ serina][ START 7]

SAT203H

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

4 MONITOR «NO FAIL
ENGINE SPEED BOOrpm

GEAR ?
SLCT LVR POSI N-P ST
VEHICLE SPEED Okm/h
THROTTLE POSI 00/8
LINE PRES DTY 29% RS
TCC §/v DUTY 4%
SHIFT S/V A ON
SHIFT S/V B m ON
F 3
| RECORD ] BT
SATG71H
12. After finishing cruise test part 1, touch "STOP”. A

% RECORD 4/8 #NO FAIL
ENGINE SPEED 768rpm
GEAR 1 EL
SLCT LVR POSI NP
VEHICLE SPEED Okm/h _
THROTTLE POSI 008
LINE PRES DTY 20% (D3
TCC S/V DUTY 4%
SHIFT 5/V A ON
SHIFT S/VB [yl ON

[ STOP }

SATO72H

AT-43 —_—



TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’d)
13. Touch “DISPLAY”.

m REAL-TIME DIAG =
¥k %% NO FAILURE # % % %

[ STORE l_@ (RECORD1) |

DISPLAY |

SAT301C
= TNG  GEAR  BLoT 14. Touch “PRINT".
SPEED LEVER
18:0%  {rpm) POSI
0003 AT 1 D
0002 [ 1 D
Il 704 1 D
00700 704 1 D
0001 704 1 D
0002 704 1 D
0003 - 704 1 D
[ PRINT —Il GRAPH |
SATO04H
1] thl H
= ENG  GEAR  SLoT 15. Touch “PRINT” again.
SPEED LEVER
18:01 {rpm) POSI
0003 LTSN o
0002 LT 1 D
0001 [T 1 D
0000 704 1 D
0001 704 1 D
0002 704 1 D
0003 704 1 D §
[ awm ][ PRINT |
SAT905H
ENG _GEAR SLGT  VEM TRRTL 16. Cheqk the mpnﬂor data printed out.
SPEED LEVER -CLE POSI 17. Continue cruise test part 2 and 3.
POSI SPEED
18:01  (rpm} {krrvh)  (/8)
0003 [0 I D 0 00
0002 [ERT SN D 0o 00
(UGl 704 1 D ¢ 00
00'00 704 1 o 0 0.0
o001 704 1 o0 00
o002 704 1 ® 0 00
0003 704 1 P 0 00
o004 704 1 D o 00
0005 704 1 D o 00
SATO06H
e @ Without CONSULT
HS .
AT control unit terminal ¢ Throttle position can be checked by voltage across terminals
>t fermina @ and @ of A/T control unit.
IC_cumit_ o] CONNECTOR ||
35 34
Lrw
SAT384HD
AT-44
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TROUBLE DIAGNOSIS — Basic Inspection

OVER DRIVE
10N WOFF

SAT774B
SAT?758
Accelerator
pedal

Z

Half-way

Road Test (Cont’d)
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:
50 - 80°C (122 - 176°F)

B} Y

1. Park vehicle on flat surface.

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

3. Move seleclor lever to "P" posilion.

4. Start engine.

y

Move selector lever to “D” position.

D] y

Accelerate vehicle by constantly depress-
ing accelerator pedal halfway.

b

SAT495G

O»0Q

Accelerator
pedal

O»Q

Accelerator

pedal
7
e
Z.
Halfway
SAT401H

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

Read gear position,

g throttle position and

vehicle speed.
Specified speed when shifting from
D, to D,:
Refer to Shift schedule, AT-49.

¢ Yes
®

AT-45

Does vehicle start from D,? Ne | Go 1o “8. Vehicle Cannot
C? Read gear position. "} Be Started From D,",
= AT-116.
Yes
y
Does A/T shift from D, ta D, at the speci- No .| Go to "8. A/T Does Not
fied speed? "] shift: D, — D, Or Does
Read gear position, Not Kickdown; D, —» D,",
throttle opening and AT-117.
vehicle speed.
Specified speed when shifting from
D, to D,
Refer to Shift schedule, AT-49.
Yes
A J
No

Go to "10. A/T Does Not
Shift: D, — D", AT-118,

657
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TROUBLE DIAGNOSIS — Basic Inspection

O»0Q

Accelerator
pedal

O»AaD

Accelerator
pedal

Halfway
SAT402H

Road Test (Cont’d)
®

l

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

Read gear position,

throttle position and
vehicle speed.

Specified speed when shifting from

D; to Dy:

fRefer to Shift schedule, AT-49.

No

Q»Q

Accelerator  Brake
pedal pedal

A&

Lightly
applied

A %
Released

Yes

¥

Go to “11. A/T Does Not
Shift: D; — D", AT-119,

Does A/T perform lock-up at the specified

speed?
tle position when lock-up
duty becomes 94%.
Specified speed when lock-up
QCCUrs:
Refer to Shift schedule, AT-49,

Read vehicle speed, throt-

No

SAT403H

658

.| Goto 12, AT Does Not

Perform Lock-up”, AT-120.

Yes

4
Coes A/T hold lock-up condition for more No | Go to “13. AT Does Not
than 30 seconds? | Hold Lock-up Condition”,

-121.
Yes AT-12
n y
No

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

Yes

v

.| Go to "14. Lock-up Is Not
| Released”, AT-121.

1. Decelerate vehicle by applying foot
brake lightly.

2. Does engina speed return to idle
smoothly when A/T is shifted from D, to
D,?

Read gear position and

engine speed.

No

Yes

¥

1. Stop vehicle.
2. Go to “Cruise test — Part 2", AT-47.

AT-46

.| Goto "15. Engine Speed

Does Not Return To Idle
(Light Braking D, — D)",
AT-122.




TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont'd)

AT-47

CRUISE TEST — Part 2
1. Confirm overdrive contro! switch is in
“ON" position,
2. Confirm selector lever is in “D" position.
Accelerator @ﬂ
pedal
o : b
1. Accelerate vehicle by haif throttle again. No | Go to “16. Vehicle Does
2. Does vehicle start from D,? " Not Start From D", EM
SAT495G Read gear position. AT-123.
B l l
D 2O »Q ves Le
B0 kmth
(50 MPH) E . e
Acg::am"' Ac;:‘l'efam’ Accelerator 1. Accelerate vehicle to 80 km/h (50 MPH) |NO | Go to 9. A/T Does Not
',,pe pe ;eda! as shown in illustration. "1 Shift: D, - D, Or Does
2. Release accelerator pedal and then Not Kickdown: D, — D", EE
quickly depress it fully. AT-117. '
% 3. Does A/T shift from D, to D, as soon
Halfway Released Fully depresse as accelerator pedal is depressed fully? CL
SAT404H Read gear position and
D throttle position.
O O»Q Yes T
Acceierator Accelerator
pedal pedal y
% ’ Does A/T shift from D, 1o D;, at the speci- |N® | Go to “10. A/T Does Not
fied speed? "| shift: D, - D,", AT-118.
Read gear position, EA
throttie position and
Z vehicle speed.
Fully depressed Released Specified speed when shifting from
saTsosH|| D210 Dyt
Refer to Shift schedule, AT-49.
Yes BR
- y ST
Release accelerator pedal after shifting No | Go to “11. A/T Does Not
from D, to D, "] shift: D, — D,", AT-118.
Does A/T shift from D to D, and does RS
vehicle decelerate by engine brake?
Read gear position,
throttle position and BT
vehicle speed.
Yes HA
A 4
1. Stop vehicle.
2. Go to “Cruise test — Part 3", AT-48. EL
By

659



TROUBLE DIAGNOSIS — Basic Inspection

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

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

A v

Accelerate vehicle using half-throttie to D,.

@

& v

SAT812A

Release accelerator pedal.

IS

Accelerator pedal

v

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

SATB13A

D (OD OFF)

SAT776BA

OVER DRIVE
10N MOFF

l.

D: (OD OFF)

Engine brake

|®.I

SAT791GA

iE

=

@

Engine brake

SAT778B|

660

2 v
Does A/T shift from D, to D, {O/D OFF}? No Go to “17. AT Does Not
Read gear position and 7| Shift: D, — D5, When Over-
B) venicie spesd. drive Control Switch “ON”
" - "OFF™, AT-123.
es
4
Does vehicle decelerate by engine brake? No Go to “15, Engine Speed
" Does Not Retum To Idle
Yes {Light Braking D, > Dy)",
AT-122.
v
Move selector lever from “D” to “2"” posi-
tion while driving in D3 {(O/D OFF}.
'
Does A/T shift from D, {O/D OFF) to 2,? No Go to "18. A/T Does Not
Read gear position. "| Shift: Dy —» D,, When
E Selector Lever "D" — *2"
v Position”, AT-124,
s
v
Does vehicle decelerate by engine brake? No Go to “15, Engine Speed
| Does Not Return To Idle
Yes {Light Braking D, —» Dg}",
AT-122.
o '
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, — 1, When Selec-
2. Does A/T shift from 2, to 1, position? tor Lever "2” — “1"
= Read gear position. Position”, AT-124,
i
['Yes
No

Does vehicle decelerate by engine brake?

Yes

y

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-26.

AT-48

b4

Go to “20. Vehicle Does
Not Decelerate By Engine
Brake”, AT-125.




- TROUBLE DIAGNOSIS — Basic Inspection

Shift Schedule
VEHICLE_ SPEED WHEN SHIFTING GEARS

i Vehicle speed km/h (MPH)
Throt?le posi Shift pattern
tion D, -0, D, > D, D, » D, D, - D, D, > D, D, -» D, 1,1, Gl
Comfort 61-69 13- 121 177 - 185 173 - 181 103 - 111 54 -62 61- 69
(38 - 43) (70 - 75) (110-115) | (108-112) (64 - 69) (34 - 39) (38 - 43)
Full throttle IM]A
Auto bower 61-69 13 -121 177 - 185 173 - 181 103 - 111 54 - 62 61-69
P (38 - 43) {70 - 75) (1o-115 | (o8- 112 (64 - 59) (34 - 39) (a8 - 43)
39 - 47 73 - 81 13- 121 79 - 87 36 - 44 5-13 61-69
Comfort (24 - 29) (45 - 50) (70 - 75) {49 - 54) (22 - 27) (3-8 (38 - 43) EM
Half throttle
46 - 54 85 - 93 134 - 142 85 - 93 51-59 5-13 61-69
Auto power | (o9 _ 3a) (53 - 58) (83 - 88) (53 - 58) (32 - 37) (3-8 (38-43) |

VEHICLE SPEED WHEN PERFORMING LOCK-UP (Reference value)

Model code No. 80X17
Vehicle speed krn/h (MPH)] Throttfe position 1/8 49 - 65 (30 - 40)

| G

a0x18

Nota: e Lock-up vehicle speed indicates the speed in D, position.
* Make sure that lock-up is released under the following conditions:
Throttle opening 0/8
Vehicle speed is less than 120 km/h (76 MPH).
e Perform lock-up inspection after warming up engine. @IL
® Lock-up vehicle speed may vary depending on the driving conditions and circumstances.

M

FA

BiR

ST

RS

BT

A

EL
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TROUBLE DIAGNOSIS — General Description

Diagnostic Trouble Code (DTC) Chart

A/T RELATED ITEMS

Diagnostic .
trouble code Detected items
No."4 N
CONSULT {Screen terms for CONSULT, Malfunction is detected when ...
GST ECM*3 "SELF-DIAG RESULTS” mode)

PO705 110t | inhibitor switch circuit
(INHIBITOR SWITCH)

® A/T coritrol unit does not receive the correct voltage signal from the
switch based on the gear position.

PO710 1208 | AT fluid termperature sensor
(FLUID TEMP SENSOR)

e A/T control unit receives an excessively low or high voitage from the
sensor.

PO720 1102 | Revolution sensor
(VHCL SPEED SEN-A/T)

® A/T control unit does not receive the proper voltage signal from the
Sensor.

PO725 1207 | Engine speed signal
{ENGINE SPEED SIG}

& A/T control unit does not receive the proper voltage signal frem the
ECM.

PO731 1103 | Improper shifting to 1st gear posi-
tion
(A/T 1ST SIGNAL)

® A/T cannot be shifled to the 1st gear position even if electrical circuit
is good.

PO732 1104 | Improper shifting to 2nd gear posi-
tion
{A/T 2ND SIGNAL)

e A/T cannot be shifted to the 2nd gear position even if electrical circuit
is good.

P0O733 1105 | Improper shifting to 3rd gear posi-
tion
(A/T 3RD SIGNAL)

* A/T cannot be shifted to the 3rd gear position even if electrical circuit
is good.

PG734 1106 | Improper shifting to 4th gear posi-
tion
{A/T 4TH SIGNAL OR TCC"5)

¢ A/T cannot be shifted to the 4th gear position even if electrical circuit
is good.

PO740 1204 | T/C clutch solenoid valve
{TOR CONV CLUTCH SV}

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

PO744 1107 |improper lock-up operation
(A/T TCC SIGNAL)

® AT cannot perform lock-up even it electrical circuit is good.

P0745 1205 |Line pressure solenoid valve
(LINE PRESSURE S/V)

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

P0O750 1108 | Shift solenoid valve A
(SHIFT SOLENQID/V A)

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

PO755 1201 | Shift sclenoid valve B
{SHIFT SOLENOID/V B)

® A/T control unit detects an improper voitage drop when it tries to
operate the solenoid valve.

P1705 1206 | Throftle position sensor
Throttle position switch
(THRTL POSI SEN-A/T)

& A/T control unil receives an excessively low or high voltage from the
Sensor.

P1760 1203 | Overrun clutch solenoid valve
(OVERRUN CLUTCH S/V)

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

*1:

662

DRIVING pattern 1-6 means as follows:
Pattern 1 should meet b and c.

Pattern 2 should meet a and c.

Pattern 3 should meet a through e.
Patiern 4 should meet a and b.

Patlern 5 should meet a through c.
Pattern 6 shoufd meet a through d.

: In Diagnostic Test Mode |l (Self-diagnostic resulis)
: 1st trip DTC No. is the same as DTC No.
: Although “A/T 4TH SIGNAL OR TCC” is shown as a self-

a: Selector lever is in “D" position.
- b: Vehicle speed is over 10 km/h (6 MPH).
¢: Throtlle opening is over 1/8.
d: Engine speed is over 450 rpm.
e: A/T fluid temperature is 20 - 120°C (68 - 248°F).

diagnostic result for P0734 with CONSULT, malfunction is

present at 4th speed only.

AT-50



TROUBLE DIAGNOSIS — General Description
Diagnostic Trouble Code (DTC) Chart (Cont’d)

X: Applicable
—: Not applicable

“DTC "1 2 8
CONFIRMA- “OVERALL Fail MIL Reference
Check items TION FUNCTION Safe liumination Page Gl
(Possible Cause) PROCEDURE”| CHECK” Systemn
Quick Ref. Quick Ref.
® Harness or connectors DRIVING (Wil
{The switch circuit is apen or shorted.) — — 2 trip AT-59
@ inhibitor switch (pattern 1)
® Harness or connectors DRIVING B
(The sensor circuit is open or shorted.) ttern 6 — X 2 trip AT-65
® A/T fluid temperature sensor (pattem 6)
& Harness or connectors
(The sensor circuit is open or shorted.) DRIVING — X7 2 trip*3 AT-68 LG
® Revolution sensor (pattern 2)
#® Harness or connectors
{The signal circuit is open or shorted.} (g:tlt\e{:r'?g) — X7 2 trip*3 AT-70 EC

» Shift sclenoid valve A
# Shift solenoid valve B AT-72 e
» Overrun clutch solenoid valve
® Line pressure sclencid valve

& Each clutch : AT-75 @IL
¢ Hydraulic contro} circuit DRIVING . . 2 tri
p
(pattern 3)
AT-78 T
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-86
® T/C cluich solenoid valve A
® T/C clutch solenoid valve
® Each clutch DRIVING — — 2 trip AT-89
; - (pattern 3)
® Hydraulic controf circuit BA
# Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-94
# Line pressure solenoid valve -
® Harness or connectors BR
{The solenoid circuit is open or shorted.) IGN: ON — X7 1 trip AT-97
& Shift solencid valve A
® Harness or connectors 8T
{The solenoid circuit is open or shorted.} IGN: ON — X7 1 trip AT-100
® Shift solenoid valve B
® Harness or connectors BS
(The sensor circuit is open or shorted.) DRIVING . X*7 1 trip AT-103
® Throttle position sensor (pattern 4}
® Throttle position switch BT
® Harness or connectors
{The solenoid circuit is open or shorted.) IGN: ON — X 2 trip AT-105
# Overrun clutch solenoid valve
A

*t: @ This is Quick Reference of “DTC CONFIRMATION PROCEDURE".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
“2: @ The "OVERALL FUNCTION CHECK” is a simplified and effective way te inspect a component or circuit.
in some cases, the "OVERALL FUNCTION CHECK" is used rather than a “DIAGNOSTIC TROUBLE CODE CONFIRMATION EL
PROCEDURE".
When no DTC CONFIRMATION PROCEDURE is available, the “NG" result of the CVERALL FUNCTION CHECK can be con-
sidered to mean the same as a DTC detection. I
& During an “NG” OVERALL FUNCTION CHECK, the DTC or 1st trip DTC might not be confirmed.
® This is Quick Reference of "OVERALL FUNCTION CHECK".
Details are described in each TROUBLE DIAGNOSIS FOR DTC PXXXX.
"7: & When the fail-safe operation oceurs, the MIL illuminates immediately.
*8: ® The MIL illuminates after A/T control unit enters the fail-sate mode in two consecutive trips, if both the “"Revolution sensor” and
the “Engine speed signal” meet the fail-safe condition at the same time.
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TROUBLE DIAGNOSIS — General Description

Symptom Chart

ON vehicle OFF vehicle —_—

A 4
Fy

A

138, [ 100, 86, 65, 148, | 182, | 189, 189 195,

39,
Reference page (AT- ) 140 | 13° 172 | 97 | oa | 105 | 138 | % | 164 | 185 | 109 206

-
388

)

Numbers are arranged in order of
probability.

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

Reference page (AT-
Terque converter ¢luich solenoid vaive

Line pressure solenoid valve
Overrun clutch solenoid valve
AT fluid temperature sensor
Ag¢cumulator servo retease
Ignitien switch and starter
Forward one-way clutch

Low & reverse brake

Brake band
Parking components

Accumulator N-D
Torgue converter
Reverse clutch
High clutch
Forward clutch
Cverrun cluich

Low one-way clutch

Revolution sensor and vehicle speed sensor
Qil pump

Throttle position sensor (Agjustment)

Fluid level

Control cable

Inhibitor switch

Engine speed signal
Engine idling rpm

Line pressure

Control valve assembly
Shift solenoid valve A
Shift solenoid valve B

Engine does not start in "N”, “P”
positions.
Engine staris in positions other than
“N"” and “P".

Transaxie noise in “P”" and “N”
™ |ositions. 1 .¢. 3J4 st 2. . - . q. 1D ®
Vehicie moves when changing into
“P" position or parking gear does 1 e
not disengage when shifted out of ’ AU I I N A F e A A R I I I
“P” position.
112 {Vehicle runs in “N” position. R I A R I R T R R SR AU I L I £
Vehicle will not ren in "R™ position ’
(but runs in “D", “2" and “1" posi-
tions). Cluteh slips.
Very poor acceleration.

Vehicle braked when shifting into
~ |*R" position. 2. .|. .{. 3|5 .|. a4}, |. . |. F. ] ®&® .|® .| @
_ ?hfrpshpcklnshlftmgfromNto R IR IS RO 1 A" I (S-S N N S £/

D" position.

Vehicle will not run in "D"” and "2"
— |positions (but runs in "1™ and "R” .1
positions).
Vehicle witl ngt rum in “D”, "17, 2>
positions (but runs in “RA” position).
Clutch slips.
Very poor acceleration.
o :Z:]Il;:c;l;?rslg?rbrakessltpsomewhai 12| a8l . ale f.sl. ] 7 e ele . |le .| . |e
Excessive creep. I I R

"
11;'Nocreepatall‘ i . . .2l . . . o e ®]. 1@

_ fauirrelochangegearirom D, 5 IS IR I R D N e R T
D,".
— Illzalfll:lretochangegearirom D" to A= I I I - S IR I A I O I U O (PR B ;3]
Dy".
Fail h from “Dy"
"al'l‘JretocangegearromDato P IR I N S I I P N [ (R A N O
D,".
117, [Too high a gear change point from
118, 17D, " 10 “D,", from “D," te “D; ", oo 1tle o} . 314
118 |irom "Dy" to "D,".
. ?eaﬂrchangedurectlyfrom 0, to PR e I A A I PO I R N SN R ¥
Dg"” occurs.

Engine stops when shifling lever

inta “R”, “D”, “2" and “1", S IR T I RO I E IR - P I 1Y
Too sharp a shock in change from
"D, o "D 5"
Ioonsha(l:paﬂshocklnchangefrom [ S e I P R R I I el ] e
0," 1o "D3".

N
[£3
-

M

in

i)

114

115

9

664




TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont'd)

ON vehicle » OFF vehicle [E—

A

A

68,
138 108, 129
0,

138, | 100, 86, 65, 198 148, 182, | 189, 189 195, |

39,
97 94 108 138 164 185 199 206

Reference page (AT- ) 140

~

)

Reference page (AT-

MA

Numbers are arranged in onder of
probability.

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

EM

LC

Torque converter clutch solenocid valve

Line pressure salencid valve
Ignition switch and starter
Forward one-way cluich

AT fluid tempsrature sensar
Accumulator servo release

Shift soleroid valve A
Shift solenoid valve B
Cwerrun clutch solencid vaive
Accumulator N-D
Torque converter
Aeverse clutch

High clutch

Forward ciutch

Low one-way clutch
Low & reverse brake
Parking companents

Revaglution sensor and vehicle speed sensor
Qil pump

Throttle pesition sensor (Adiustment)

Fluid leve!

Control cable
Inhibitor switch
Engine spead signal
Engine idling rpm

&G

w 1 Control vaive assembly

ta i Line pressure

@ |Overrun clutch

Too shamp a shock in change from
"Dy o "D,".

-

Almost no shock or clutches slip- 4
ping in change from "D ;" to “D,".

N

©w
3]
~

Almost no shock or slipping in .
change from "D," to “D;". AR IR IR IR [ ICRE RN IR IERRE IR

® @ | @® | & |Brake band

CL

Almost no shock or slipping in 1 2 ala
change from "Dy" to "D,". e R

Vehicle braked by gear change 1 T ol leel | ®le

from “D," to “D,". I I R . - ']T

Vehicle braked by gear change . ﬂw
[P | I SR T S EO T RO T I IO e I P B ¢

from “D," 10 “Dg".

Vehicle braked by gear change
from “D,” 10 "D, L I I I T A T A R T P > B Bl f¢)

Maxlmum.speednolaﬂalned. v e 4l s sle |l lewlesl .| . |leo®
Acceleration poor.

fgn!'?retochangegearfromD,,to1__2____64_5v3___A____‘_®_®__ LE/A
5"

Failure to change gear from “D,” to
LI I N 4
"Dy or from "Dy 16 "D, 2 5 3

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

Gear change shock felt during
deceleration by releasing accelera- | . .| . 1|. .¢. 2{a4 1. (. (. . 0. 4. A. - - A. BE}
tor pedal.

Too high a change point from “D,”
to "D5”, from “D5" to “D,", from O R I - R PR AU IRV IR B _
“Dy" 10 "D, g7

Kickdown does not operate when
depressing pedal in “D,” within R I - e < N I T T T Y S
kickdown vehicle speed. [Eag

Kickdown operates or engine over-
runs when depressing pedal in “D,” 2l 314
beyond kickdown vehicle speed D I R

limit. :

Races extremely fast or slips in
changing from "D, "to"Dy"when }t 1. 2. .. 3|5 . [. a|. .. |. . }. |- ®|D

depressing pedal. )
g p {H] A

Races extremely fast or slips in
changing from "D, " to “O,"when {1 .. 2. .. 3|6 s5|. 4. . |. . {. .. . }. . (® .}. .|. @
depressing pedal. I

Races extremely fast or slips in El}:
changing from “D; "to “Dy"when §1 .. 2. .|. 3ls .. 4. .|l . (. . {. . }. ®@|® .1. .|. @]|.
|depressing pedal.

Races extremely fast or slips in
changing from "D, "or"Dy"t0 ™D .. 2. .. 3]s .|. 4. . . |. . }. .. @@ @®
when depressing pedal.

DX

Vehicle will not nminanypositon. §1 2. .t. .|. 3. .{. 4. . {. .|. . le®|. ®!. .|. . [®@ @|@®

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

AT-53 665



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

ON vehicle >

OFF vehicle —_—

F

A

68,
39, 136, | 100, 86, 65, 138 148, | 182, | 189, 189 195, |

Reference page (AT- ) 140 { 139 | 198 B9 L g7 1 gs’ | 105 | 138 164 | 185 { 199 206

-~
<

)

Numbers are arranged in order of
probability.

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

Reference page (AT-
Revolution sensor and vehicie speed sensor

Throttle position sensor {Adjustment)
Torque gonverter clutch solenoid valve

Fiuid level
Cantrol cable
inhibiter switch

Engine speed signal

Engine idling mpm

Line pressure

Gontrol valve assembly
Shift solencid vaive A

Shift solencid valve B

Line pressure solenoid valve
Qverrun clutch solenoid valve
AT fluid termperature sensor
Accumuiator N-D
Accumuiator servo release
Ignition switch and starter
Targue converter

Qil pump

Reverse clutch

High clutch

Forward ciutch

Forward one-way clutch
Orverrun clutch

Low one-way clutch

Low & reverse brake

Brake band

Parking components

Faiiure to change from “D;" to
122 |"2. 7 when changing leverinto "2" | . 7 |1
position.
Gear change from "2,"” 1o "2," in
“2" position.
“Erlgrne.b.rakedoesnotoperateln Cooltosla o e s 2l . o e . |e
1" position.
Gear change from “1," to "15" in a4
“1" position. ’
_ |Poes not change from 1,710 ™, | L o f 0 ta s s ] ] |e
in "1" position,
__ |Large shock changing from "1;" to 4
"1,” in 17 position. o B I S
— |Transaxie overheats. 1 ], 3{. 12 ats _|. 8{. . |. | @ ® @& .|®
ATF shoots out during operalion.
— |White smoke emitted fromexhaust |1 . F. . f. .. . ¥ . . . Q. i@ @®
pipe during operation.
_ g:znswesmellatﬂmd charging o000 e ele ele e
— |Torque converter is not Jocked up. oL l3 )2 410 18 ). 7T |5
— |Torque conwerter clutch piston slip. {1 ¢ . | . 2| . .{. 3}6 .]. 514
Lock-up point is extremely high or I I PR N R .
low.
AT does not shift to “D,” when
o A IR K (TR
driving with overdrive switch "ON”. | =~ 2 13 . 86 A g ST e e @ @
_ Engu:leulsstpppedat R", "D, "2 o s ala e
and "1" positions.

n
@
o
.
w
@
®

123

9 @8l
o - |-

@
®

8@
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference

Value

PREPARATION

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

VBA
SATO10C EM
A/T CONTROL UNIT HARNESS CONNECTOR
TERMINAL LAYOUT LG
EC
1213 |4 [910[1112[131415] || 23R24252627P8/29301313213334/35 FE
51617 (8] 16171819202122 36373839404 11421434445464748
GL
SAT2071 M
A/T CONTROL UNIT INSPECTION TABLE
(Data are reference values.)
Te:::_nal Item Condition J:;ii:fdm ™
When releasing accelerator pedal 15 - 2.5V
; Line pressure sclenoid after wamming up engine. o
valve When depressir?g accelerator pedal |0 or less
fully atter warming up engine.
Line pressure solenoid @: ! ::tf;t:r:vrae:;?:;nﬂpazﬁzliiztor pedal 5-14V BiR
2 valve N
(with dropping resistor) @ When depressing accelerator pedal 0.5V or less
fully after warming up engine. STl
When setting overdrive control 3V or less
L switch in “OFF” position. .
3 | O/M OFE indicator iamp @ RS
When setting overdrive controf Battery voltage
switch in “ON” position,
Yéhr:-’? tuming ignition switch to Battery voltage BT
4 Power source v ' — —
en turning ignition switch to
“OFE”. 1V or less [HA
EL
ID3
AT-55
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference

Value {Cont’d)
Termi ment
erminal Item Condition Judgemen
No. standard
5 Torque converter cluich When A/T pel‘forms lock-up. 8- 15V
solenoid valve When A/T does not perform lock- up. { 1V or less
When shift solenoid valve A oper-
ates. Battery voltage
. {When driving in “D," or "D,")
6 Shift solenoid valve A
When shift solenoid vaive A does not
operate. 1V or less
(When driving in "D,” or “D;".)
When shift solenoid valve B oper-
ates. Battery voltage
{(When driving in "D," or "D,".)
7 Shift soleroid valve B
When shift solenoid valve B does
not operate. 1V or less
(When driving in ",” or "D,")
When overrun clutch sclenoid valve
. Battery voltage
8 Overrun clutch solenoid operates.
valve When overrun clutch solenoid valve
1V or less
does not operate.
9 Power source Same as No. 4
10" DT — _
i1 DT2 — —
12* D73 — _
When setting selector lever to “N” or
s - 1V or less
P" position.
13* "N” position signal
When setting selector lever to other .
o Approximately 5V
positions.
Closed throttle position When rele.'?lsmg accel_eralor pedal Battery voltage
14 switch after warming up engine.
{in throttle position ((! ) When depressing accelerator pedal
switch) . . 1V or less
after warming up engine.
15 Ground — —
When setting selector lever to *1”
L Battery vollage
16 Inhibitor "1" position position.
switch When setting salector lever to other
- 1V or less
positions.
- th.afu selting seleclor lever to “2 Battery vohage
17 Inhibitor “2” position position.
switch When setting selector lever to other
s 1V or less
positions.
When setling sefector lever to "D”
. - Battery voltage
18 Inhibitor “D" position position,

switch

When setting selector lever to other
positions.

1V or less

*: These terminals are connected 1o the ECM (EGCS control module).

668
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference
Value (Cont’d)

Terminal o Judgernent
No. ltem Condition standard
When setling selector lever to "N” or Battery voltage
19 Inhibitor “N" or “P" posi- “P” position.
tion switch When setting selector lever to other |\,
positions.
When setting selector lever 1o “R” Battery voltage
20 Inhibitar "R" position @ position.
switch When setting selector lever fo other |\,
positions.
. . @ When depressing accelerator pedal
V_V'de open throttle posi- more than haff-way after warming up | Battery voltage
24 tion switch engine.
(in throttle position :
switch) When relee'zsmg acce_lg-rator pedal 1V or less
after warming up engine.
22 — — —
When turning ignition switch 1o Battery voltage
23 Power source Cg of C! “OFF".
(Back-up) @ lﬂ When turning ignition switch to Battery voltage
"ON y g
~ When engine runs at idie speed. Approximately 0.6V
24 Engine speed signal @ ) ) . -
When engine runs at 4,000 rppm. Approximately 2.2V
1V or more
) When vehicle cruises at 30 km/h (19 | Voitage rises gradually in
o5 Revolution sensor MPH). response to vehicle
(Measure in AC range) speed.
When vehicle parks. ov
26 — — —
v :
, When moving vehicle at 2 to 3 kmvh oltage varies between
27 Vehicle speed sensor less than 1V and more
(1 to 2 MPH) for 1 m (3 fi) or more. than 4 5V
28~ —_ — —
- @) - -
30" — — _
2 Throttle position sensor N 45. 55V
(Power source) @
32 — — —

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

AT-57

Gl
A
EM
LG
EC
[FE
Gl
T
[FA
BIR
ST
RS
BT
HA

EL
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TROUBLE DIAGNOSIS — General Description

A/T Control Unit Terminals and Reference
Value (Cont’d)

Terminal . Judgement
No. Item Condition standard
Wh:an ATF temperature is 20°C Approximately 1.5V
a3 AT fluid temperature (68°F).
sensor is 80
_ c . When ATF temperature is 80°C Approximately 0.5V
‘m (176°F).
When depressing accelerator pedal | Fully-closed throtile:
. ' slowly after warming up engine. Approximately 0.5V
34 Throttie position sensar (Voltage rises gradually in response | Fully-open throttle:
@ to throttle position.) Approximalely 4V
a5 Throttle position sensor L .
(Ground)
36 — — —_
When ASCD cruise is being per-
Batt oltage
formed. (“CRUISE" light comes on.} atiery voitag
37 ASCD cruise signal When ASCD cruise is not being per-
formed. {“"CRUISE" light does not 1V or less
comes on.}
: - G v .
Q) When setting overdrive control
|
switch in "ON" position Battery voltage
39 Overdrive control switch
When setting overdrive control
oy s 1V or less
switch in “OFF” position
When “"ACCEL" set switch on ASCD 5.8y
cruise is released.
40 ASCD 0D cut signal
When "ACCEL” set switch on ASCD
L . 1V or less
cruise is applied.
41 —_ — —
42 — - — —
: - &) - -
44 — — —_
45* OBD-I1 — —
- - K - -
a7 DT4 — —
48 Ground — —

* This terminai is connected to the ECM (ECCS control moduie}.
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor, Overdrive Control and Throttle
Position Switches

DESCRIPTION

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

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

¢ Throtlle position switch EM
Consists of a wide-open throttle posmon switch and a closed
throttie position switch.

The wide-open position switch sends a signal to the A/T con- ¢
trol unit when the throttle valve is open at least 1/2 of the full
throttle position. The closed throttle position switch sends a
signal to the A/T control unit when the throttle valve is fully E¢
closed.

Inhibltor switch
SAT291H

Malfunction is Check item FB
detected when ... (Possible cause)

: INHIBITOR SWITCH | A/T control unit does | | 12/mess or connec- el

Diagnostic trouble code

not receive the cor- tors
The inhibit
@ : PO705 rect vollage signal { _e " .‘ u.)r.
= . switch circuit is
from the switch based VAT

o on the gear position open or shorted.)
M Code o 1! geare " | @ Inhibitor switch

Diagnostic trouble code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated. A
1) Start engine.

=/ 2) Select “SELF-DIAG RESULTS” mode for ECM with
Ilmake maru!o|d collector CONSULT. m

‘\\’\\T /#\ SATa58H 3) Drive vehicle under the following conditions:

Selector lever in “D”, overdrive control switch in “OFF” _ _
position, vehicle speed higher than 10 km/h (6 MPH), BR

o SELF-DIAG RESULTS
' u . L] throttle opening greater than 1/2 of the full throttle posi-
FAILURE DETECTED ~ TIME tion and driving for more than 5 seconds. s
INHIBITOR SWITCH ] @ 1) Start engine OR
G -
[PO708] 2) Drive vehicle under the following conditions:
Selector lever in "D, overdrive control switch in “OFF” RS
position, vehicle speed higher than 10 km/h (6 MPH),
throttle opening greater than 1/2 of the full throttle posi- BT
[ ERASE ” PRINT | tion and driving for more than 5 seconds. =
SAT294H 3) Select “MODE 7" with GST.

OR
@ @ 1) Start engine. A
CODES/FREEZE ] 2) Drive vehicle under the following conditions:

Selector lever in “D”, overdrive control switch in “OFF” EL

PO705 INHIBITOR SW 1 position, vehicle speed higher than 10 km/h (6 MPH),
throttle opening greater than 1/2 of the full throttle posi- :
tion and driving for more than 5 seconds. IBX

3) Perform self-diagnosis for ECM.
Refer to EC section [“"Malfunction Indicator Lamp (MIL)”,

[ENTER] “FREEZE DATA “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION].

SAT3921
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor, Overdrive Control and Throttle

Position Switches (Cont’d)

CHECK INHIBITOR SWITCH CIRCUIT. NG

1. Turn ignition switch to "ON"

position.
{Do not start engine.)

2. Select "ECU INPUT SIGNALS"

in Data Manitor.

3. Read out "B, N, D, 1 and 2
position switches” moving sefec-

.| Check the following items:

® inhibitor switch
Refer to “"Component
Inspection”, AT-63.

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

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

672

SAT315HB
tor taver to each position.
Check the signal of the selector
#MONITOR & NO FAIL [:] lever position is indicated prop-
R POSITION SW  OFF erly.
D POSITION SW  OFF OR
4 POSITION SwW OFF 1. Turn ianiti itch 1o “ON"
3 POSITION SW  OFF @ . Turn ignition switch to
2 POSITION SW OFF position. (Do not start engine.}
1 POSITION SW  OFF 2. Check voitage between A/T con-
ASCD-CRUISE OFF trol unit terminals @, @, @, @,
ASCD-0D CuT OFF @ and ground while moving
lﬂCKDOWN SW QFF J selector lever through each
RE CO RD position.
SAT118G Voltage:
B: Ba_ttery voltage
0: 0V
Terminal No,
Lever position
® @) 6 |@|@
PN B o 0 0 0
A 0 8 0 0 0
(o] 0 0 B ] 0
2 0 0 0 B 0
AT control unit terminal ! 0jojojo|B
m {C_cionm_fof connEcTon ] _
16 17 18 19 20 lOK
@®
{Go to next page.)
SAT710GF
AT-60




TROUBLE DIAGNOSIS FOR DTC P0705
' Inhibitor, Overdrive Control and Throttle

AT-61

B Position Switches (Cont’'d)
AMONITOR #NO FAIL  fg]
VHCL/S SE-A/T Dkmyh ®
YHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 12v B]
BATTERY VOLT 134V _ @l
ENGINE SPEEBV 1g2r3fpm CHECK OVERDRIVE CONTROL NG | Check the following itetns.
OVERDRIVE SWITCH CIRCUIT. # Overdrive control switch
P/N PQSI SW ON
R POSITION SW__ DFF = 1. Tum ignition switch to "ON” Refer to “Component MA
= e PP -
I RECORD J position. . Inspection”, AT-63,
{Do not start engine.) e Harness for short or _
SATO76H 2. Select “ECU INPUT SIGNALS” open between A/T con- EN
in Data Monitor. trol unit and overdrive
E 3. Read out "OVERDRIVE control switch (Main har-
SWITCH". ness) LG
Check the signal of the over- #» Harness for short or
drive control switch is indicated open of ground circuit for C
) ‘m properly. overdrive control switch E
R on (Overdrive contral switch “ON” (Main hamess)
displayed on CONSULT means EE
- @ overdrive "OFF"))
OR
@ 1. Turn ignition switch to “ON" L
A/T control unit terminal position.
= Ly [mﬁm (Do not start engine.)
NS G :3 2% 2. Check voltage between A/T con- MT
trol unit terminal @9 and ground
Gy when overdrive control switch is
V] “ON" and "OFF".
0 @
Switch position Voltage
ON Batte I FA
ry voitage
) OFF 1V or less
RA
SAT340HB l OK
BR
(Go to next page.)
ST
RS
BT
IFlA\
EL
224

673



TROUBLE DIAGNOSIS FOR DTC P0705

% MONITOR 3% NORAIL [7]
POWERSHIFT SW  OFF
CLOSED THL/SW ON
W/O THRL/P-SW OFF
HOLD SW OFF
| RECORD |
SATOS21

sy

A/T control unit terminal

|| C/UNIT |a CONNEGTOR "
14 21

W/R

€

GY/L

SR

Inhibitor, Overdrive Control and Throttie
Position Switches (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.

3. Read out "CLOSED THL/SW”
and “W/Q THRL/P-SW"
depressing and releasing accel-
grator pedal.

Check the signal of throttle posi-
tion switch is indicated properly.

NG

Accelarator Data monitor
pedal condi- | GlosED | 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 engine.}

2. Check voltage between A/T con-
trol unit terminals @, @ and
ground while depressing, and
releasing accelerator pedal
slowly. {after warming up

engine)

Accelerator Vottage
peda] condi- Terminal Terminal No.

tion No. (@ @

Released Battery Yofl- 1 1v or less
age

Fully 1V or less Battery

depressed voltage
OK

y

_{ Check the following items:
"] ® Throttle position switch

Refer to “"Component
Inspection”, AT-64.

¢ Harness for short or
open between ignition
swilch and throttie posi-
tion switch (Main har-
ness)

e Harness for short or
open between throttle
position switch and A/T
control unit (Main har-
ness)

SATI64H

674

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

NG

OK

y

INSPECTION END

AT-62

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

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




TROUBLE DIAGNOSIS FOR DTC P0705
Inhibitor, Overdrive Control and Throttle
S _ Position Switches (Cont’d)
) G@ S COMPONENT INSPECTION

# Overdrive control switch
[e15 ] e Check continuity between two terminals. @l
” Switch position Continuity
OFF Yes
- s
SATS12H EM
T inhibitor switch
J—
/—\@ 1. Check continuity between terminals @ and @ and between LG
z " terminals @ and @, &, ® , @, ® , @ while moving manual
shaft through each position.
ki T E®
I Lever position Terminal No.
oA ] P D—@ @ —@ -
St ‘i{ / R @ —3
Inhibitor f)\;‘w’tc&l N O @ —® -
D & @
/-
. 2 QD —-@
.~ Inhibitor switch 1 @ —0

_ MT
?A Bat!ery .] Q\I\E Gé}
@ = FA

2. It NG, check again with manual controi cable disconnected gF
from manual shaft of A/T assembly. Refer to step 1.
3. If OK on step 2, adjust manual control cable. Refer to AT-140.

ST

RS

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

5. It OK on step 4, adjust inhibitor switch. Refer to AT-139. :

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

(D)

1 ,2) "y
I /7
SAT885GB

AT-63 675



TROUBLE DIAGNOSIS FOR DTC P0705
Inhibitor, Overdrive Control and Throttle

Position Switches (Cont’d)
n-v DISCONNECT . .
Gg} Throttle position switch
) Closed throttle position switch (idle position)
e Check continuity between terminals @ and @.
T
Accelerator pedal condition Continuity
Released Yes
C‘ma @ Depressed __ No
- ¢ To adjust closed throttle position switch, refer to EC section
SATO15H (“Basic Inspection”, "TROUBLE DIAGNOSIS -- Basic
Inspection”).
Wide open throttle position switch
g E%” e Check continuity between terminals ) and @ .
1s
Accelerator pedal condition Continuity
Gho Released N
alease 8]
_ Depressed Yes
SATY916H
AT-64
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TROUBLE DIAGNOSIS FOR DTC P0710

Shift solenocid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid vatve

AT Huid
temperature

Line pressure solenoid valve

SAT2B3HA

21

M SELF-DIAG ResuLTs Bl U
FAILURE DETECTED

BATT/FLUID TEMP SEN

[ ERASE ][ PRINT
SAT280H
Z
CODES/FREEZE 1
PO710 FLUID TEMP 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT3890

h judgement flicker is longer than othets.
N A s

~

A/T fluid temperature
sensor and A/T
control unit

ST
AR
Self-diagnosis

start

power source

SAT335HA

A/T Fluid Temperature Sensor Circuit and A/T
Control Unit Power Source

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

and

sends a signal to the A/T control unit.

Malfunction is

Diagnostic trouble code detacted when ..

Check item
(Possible cause)

®
®
@)

BATT/FLLID TEMP
A/T control unit

receives an exces-
sively low or high volt-
age from the sensor.

! PO710

8th judgement
flicker -

* Hamess or connec-

tors
(The sensor circui

t

is open or shorted.)

o A/T fluid tempera-
ture sensor

Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the

malfunction is eliminated.
1) Start engine.
=/ 2} Selfect “SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the fuli
open position, engine speed higher than 450 rpm and
driving for more than 10 minutes.
OR
5¥) 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D”, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the fuil
open position, engine speed higher than 450 rpm and
driving for more than 10 minutes.
3) Select "MODE 7” with GST.
OR
1) Start engine.
2} Drive vehicle under the following conditions:
Selector lever in "D", vehicle speed higher than 10 km/h
{6 MPH), throttle opening greater than 1/8 of the full
open position, engine speed higher than 450 rpm and
_driving for more than 10 minutes.
3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-27.
AT-65
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TROUBLE DIAGNOSIS FOR DTC P0710

Ignition |
switch

AT fluid
temperature sensor

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

Terminal cord

Fuse
assembly

4 9 33 35
A/T control unit

SAT412CA

CHECK A/T CONTROL UNIT POWER

SOURCE.

1. Turn ignition switch to “ON” position.
(Do net start engine.)

2. Check voltage between A/T control unit
terminals @ , @ and ground.
Battery voltage should exist.

NG

AST control unit terminal

[cmnt_[o[connEcTor]]

OK

B
I

Check the following items:

® Hamness for short or
open between ignition
switch and A/T control
unit (Main harness)

® |gnition switch and fuse
Refer to EL section
(“POWER SUPPLY
ROUTING™}.

48
A RFY H5

CONNECT

SATE82GC

CHECK A/T FLUID TEMPERATURE
SENSOR WITH TERMINAL CORD
ASSEMBLY.
1. Tum ignition switch to “OFF” position.
2. Disconnect terminal cord assembly con-

nector in engine compartment.
3. Check resistance between terminals @

and @ when A/T is cold.

Resistance:

Cold [20°C (68°F)]
Approximately 2.5 k(2

4. Reinstall any part removed.

NG

SATE56H

678

lox
®

{Go to next page.)

AT-66

1. Remove oil pan.

"] 2. Check the following

items:

o A/T fluid temperature
sensor
Refer to “Component
Inspection” on next
page.

e Harness of terminal cord
assembly for short or
open




TROUBLE DIAGNOSIS FOR DTC P0710

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

®

CHECK INPUT SIGNAL OF A/T FLUID
TEMPERATURE SENSOR.
1. Start engine.
2. Select “ECU INPUT SIGNALS"
in Data Monitor.
3. Read out the value of “FLUID
TEMP SE".
Voltage:
Cold [20°C (66°F)] —»
Hot [80°C (176°F)):
Approximately
1.5V - 0.5V

.| Check the following item:

#MONITOR «NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04v
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4v
ENGINE SPEED  1024rpm
OVERDRIVE SW CN
P/N POS| SW ON
R POSITION SW __ OFF

B RECORD i

SATO76H
= AT control unit ferminal
@ |[_cinim_[o] connecton ||
33
CONNECT
<]
2 &
= SAT284HB
Wrapped
Thermometer

\ SAT208F

OR

. Start engine.

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

Voltage:

Cold [20°C (68°F)] —

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

OK

¥

"| ® Harness for short or

open between AT con-
trot unit and terminai
cord assembly (Main
harness}

Perform Diagnostic Trouble Code (PTC)
confimation procedure, AT-65.

NG

OK

r

INSPECTION END

COMPONENT tNSPECTION

AT fluid temperature sensor

e For removal, refer to AT-138.
.
perature as shown at left.

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

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

Check resistance between two terminals while changing tem-

Temperature °C {°F)

Resistance

20 (68) Approximately 2.5 kQ
80 (176) Approximately 0.3 kQ
AT-67
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TROUBLE DIAGNOSIS FOR DTC P0720

Revolution sensor

SAT357H

[ (]

FAILURE DETECTED
VHCL SPEED SEN-A/T

W seLF-DiaG results I T

[ ERASE ][ PRINT |
SAT255H
)
CODES/FREEZE 1
P0720 VEHICLE SPD 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT384|

@ 1st judgement flicker is longer than others.

NV
[

VA I Revolution sensor

- - - Light

SAT328H

680

Vehicle Speed Sensor-A/T (Revolution sensor)

DESCRIPTION

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

Diagnostic trouble code

Malfunction is
detected when ...

Check item
{Possible cause)

. VHCL SPEED
=/ SENA/ST

NG
T00LS,

P0720

_ 1st judgement
" flicker

A/T control unit does
not receive the proper
voltage signal from
the sensor.

® Hamess of connec-
tors
{The sensor circuit
is open or shorted.)
# Revolution sensor

Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

Start engine.

® 2

3)

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

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

OR

&

Start engine.

Drive vehicle under the following conditions:

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

3)

Select "MODE 7" with GST.

OR

1) Start engine.

2}

Drive vehicle under the following conditions:

Selector lever in “D”, vehicle speed higher than 30 kim/h
{19 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than & seconds.

Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),

AT-27.

AT-68



TROUBLE DIAGNOSIS FOR DTC P0720

Revolution sensor

—h

AT control unit

Vehicle Speed Sensor-A/T (R
(Cont’d)

evolution sensor)

CHECK REVOLUTION SENSOR, NG

.| Repair or replace revolu-

Refer to "Component Inspection” below.

"1 tion sensor.

OK

y

CHECK INPUT SIGNAL. NG

.| Check the following items:

1. Start engine.

2. Select "ECU INPUT SIGNALS"
in Data Monitor.
Read out the value of "VHCL/S
SE-A/T” while driving.
Check the value changes
according to driving speed.

OR

3.

—

. Start engine.

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

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

®

OK
y

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

Ground circuit for ECM
Refer to EC section
("TROUBLE DIAGNO-
515 FOR POWER
SUPPLY™).

Perform Diagnostic Trouble Code {DTC) NG

. Perform AST control unit

confirmation procedure, AT-68.

SAT405C
«MONITOR #NO FAIL  [g]
VHCL/S SE-A/T Qkm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 0.4v
FLUID TEMP SE 1.2v
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POSI SW ON
R POSITION SW OFF
l RECORD ]
SATO76H
A/T control unit terminal
IE ][ C/UNT _ |o] CoNNeRTOR ]]
5
CONNECT
w
fl@ @
B SAT25GHA
N — NEIE! =
I |
T.5. \
SAT2101

OK

y

INSPECTION END

COMPONENT INSPECTION
Revolution sensor

inpu¥output signal
inspection.

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

e For removal, refer to AT-138.
& Check resistance between terminals ), @ and @ .
Terminal No. Resistance
O] @ 500 - 6500
@ @ No continuity
@ @ No continuity
AT-69
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TROUBLE DIAGNOSIS FOR DTC P0725

8 seLF-oiaG Results B [

Engine Speed Signal

DESCRIPTION

The engine speed signal is sent from the ECM to the A/T control

unit.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

* ENGINE SPEED SIG

© PO725

_ 9th judgement
" flicker

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

* Hamess or connec-
tors
{The sensor circuit
is open or shorted.}

FAILURE DETECTED
Diagnostic Trouble Code {DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
2/ 2) Select "SELF-DIAG RESULTS” mode with CONSULT.
3} Drive vehicle under the following conditions:
Selector lever in “D", vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the ful
throttle position and driving for more than 10 seconds.

® R
i¥) 1) Start engine.
CODESIFREEZE 1 @ Drive ve%icle under the foliowing conditions:
Po7as  ENGINE SPD. ! Selector lever in “D”, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 10 seconds.
Select “MODE 7" with GST.
OR

ENGINE SPEED SIG

[ ERASE |[ PRINT |

SAT285H

3)
1)

Start engine.

Drive vehicle under the following conditions:

Selector lever in “D”, vehicle speed higher than 10 km/h
(6 MPH), throttle opening greater than 1/8 of the full
throttle position and driving for more than 10 seconds.
Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-27.

[ENTER] *FREEZE DATA

SAT390!

9th judgement flicker is longer than others. 3)

DNV
~[owon] =
“[omor]
P 2R N WY

Engine speed signat

SAT336H

62 AT-70



TROUBLE DIAGNOSIS FOR DTC P0725

ECM

24

AJT control unit

Engine Speed Signal (Cont’d)

SATE86G
= MONTOR % NO FAIL
VHCL/S SE-&A/T Okm/h
VHCL/S SE-MTR skm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POS| SW ON
R POSITION SW___ OFF
l RECORD
SATO76M
A/T control unit terminal
[C_c/uniT__fo[ ConNECTOR |
24 :
TONNECT
[—'@ @y
= SATE28GA

Perform diagnostic test mode |l (self- NG | Check ignition: signal cir¢uit
diagnostic resulis} for engine control. "| for engine control. Refer to
Check ignition signal circuit condition. EC section [“Ignition Signal
OK {DTC: 0201)", TROUBLE
: DIAGNCSIS FOR DTC
P1320"].
h 4
CHECK INPUT SIGNAL. NG | Check the following items:
1. Start engine. "] & Hamess for short or
S/ 2. Select "ECU INPUT SIGNALS" open between A/T con-
in Data Monitor. trol unit and Iignition coif
- 3. Read out the value of “ENGINE ® Resistor
SPEED". ® Ignition coil
Check engine speed changes Refer to EC section
according to throttle position. [“lgnition Signal (DTC:
OR 0201)", “TROUBLE
@ 1. Start engine. DIAGNOSIS FOR DTC
2. Check voltage between A/T con- P1320"].
trol unit terminal @ and ground.
Voltage: 0.9 - 4.5V
OK
.
NG . Perform A/T control unit

Perform Diagrostic Trouble Code (DTC})
confirmation procedure, AT-70.

OK

y

INSPECTION END

AT-71

ey

inputfoutput signal
inspectior.

2. If NG, recheck A/T con-

trol unit pin terminals for
damage or lcose con-
nection with hamess
connector.

MA

B

LG

EC

Gl

(VN]

FA

BR

RS

BT

HA

2l

IO

683



TROUBLE DIAGNOSIS FOR DTC P0731

=

M seLF-DiIAG Resuts M O]
FAILURE DETECTED TIME
AT 1ST SIGNAL 0

[POT31}

[ _ERASE ][ _PRINT ]

SAT296H

Improper Shifting to 1st Gear Position

DESCRIPTION

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

¢ This malfunction will not be detected while the O/D OFF indi-
cator lamp is indicating another self-diagnosis malfunction.

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

CODES/FREEZE

A/T 18T SIGNAL
MALFUNCTION

PO731

[ENTER] *FREEZE DATA

1
1

SAT393l

Example: MIL Code No. 1103

0.6 03
o | —'rﬂ:ud —|_4
OFF
ssJ_ b
086 0.9 21
1
11 times 3 times
Unit: second

SATZ298HB

Q»Q

Accelerator
pedal

@»Q

Accelerator
pedal

Halfway

SAT401H

@»0Q

Accelerator
pedal

o@D

Accelerator
padal

Halfway

SATA402H

684

Diagnostic trouble code

Check item
(Possible cause}

Malfunction is
detected when ...

NO
FOOLS,

; MIL Code No. 1103

* Shift solenoid valve

' AT 18T SIGNAL A

AT cannot be shifted | o o solencid valve
to the 1st gear posi- B

tion even if electrical
circuit is good.

& Each clutch
o Hydraulic control
circuit

Diagnostic Trouble Code (DTC) confirmation procedure

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

® 2

3)

Start engine and warm up ATF.
Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of Dy —» D, = Dy — D,, in accordance with shift sched-
ute. Refer to shift schedule, AT-49.

OR

1)

3)

Start engine and warm up ATF.
Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of Dy - D, —» D5y — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-49.
Select “MODE 7” with GST.

OR

1)

3)

Start engine and warm up ATF.

Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D; —» D, —» D; — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-49.

Perform self-diagnosis for ECM.

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

AT-72



TROUBLE DIAGNOSIS FOR DTC P0731
Improper Shifting to 1st Gear Position (Cont’d)

A
A

Shift solenoid valve A . )
Overrun cluich solencid val CHECK SHIFT SOLENOID VALVE. NG= Fie.palr or replace shift sole-
Torgue converter chich solenoid valve 1. Remove control valve assembly. Refer noid valve assembly.
to AT-138. @l

2. Check shift solenoid valve operation.
e Shift solenoid valve A

® Shift solencid valve B A
Refer to “Component Inspection” below.
Line pressure
solenoid vaive OK :
M
B] ’
CHECK CONTROL VALVE. NG | Repair control valve assem- LC

1. Disassemble control valve assembly. bly.
Refer to “Control Valve Assembly”,
AT-168. E@

2. Check to ensure that:

» Valve, sleeve and plug slide along
valve bore under their own weight. [Flg

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

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

® Hydraulic line is free from obstacles.

OK M
¥
Perform Diagnostic Trouble Gode (DTC) NG | Check control valve again.
confirmation procedure, AT-72. Repair or repface control
lOK valve assembly.
FA
INSPECTION END
SAT3ETH
o R COMPONENT INSPECTION BR
4 -5- - Shift solenocid valve A and B
olenot ve harness connector
e For removal, refer to AT-138. 8T
Shift solencid valve B Resistance check
Shift solenoid valve A e Check resistance between two terminals. -
Solenoid valve Tarminal No. Resistance
(Approx.)
Shift solenoid ® [T
valve A
P—— Ground 20 - 400
ift salenoi
valve B @ lHJA
EL
[2[3[4
6[7[8/

SATE38

AT-73 685



TROUBLE DIAGNOSIS FOR DTC P0731
Improper Shifting to 1st Gear Position (Cont’d)

Operation check

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

SATI58H

686 AT-74



TROUBLE DIAGNOSIS FOR DTC P0732

Improper Shifting to 2n r Position
B seLF-DAG REsults I [ prop g to 2nd Gear Posit
FAILURE DETECTED TIME DESCRIPTION
@ This is one of the items indicated by the MiL.
AT 2ND SIGNAL o e This malfunction will not be detected while the O/D OFF indi-
[PO732) cator lamp is indicating another self-diagnosis malfunction. Gl
¢ This malfunction is detected when the A/T does not shift into
second gear position as instructed by the A/T control unit. This MA
is not caused by electrical malfunction (circuits open or
]'—-—IE—J"""' shorted) but by mechanical malfunction such as control valve
ERASE PRINT sticking, improper solenoid valve operation, etc.
SAT209H EM
; . . Malfunctien is Check item
@ Diagnostic trouble code detected when ... {Possible cause) LG
CODES/FREEZE 1 © A/T 2ND SIGNAL AT ifted * Shift solenoid valve
P AR 1 the 2nc gont post. | B
2 N -
@ - P0732 tion even ifgelectn'cal * Each CIL.HCh EC
ircuit is good ¢ Hydraulic control
99 MIL Code No. 1104 | SfeUTt 18 good. circuit
FE
[ENTER] *FREEZE DATA
Diagnostic Trouble Code (DTC) confirmation procedure oL
satse4l|  After the repair, perform the following procedure to confirm the
maffunction is eliminated,
tooiy) Example: MiL Code No. 1104 1) Start engine and warm up ATF. MIT
s 2) Select "SELF-DIAG RESULTS” mode for ECM with
06 0.3
- CONSULT.
ON 3} Start vehicle with selector lever in "D and throttle open-
OFF I | HH | ing halfway. Check that vehicle runs through gear shift
— L s of D, - D, — D3 — D,, in accordance with shift sched-
o8 09 2. ule. Refer to shift schggule, AT-49. A
1 times 4 times 5 @ 1) Start engine and warm up ATF.
Unit: second 2) Start vehicle with selector lever in “D” and throtile open-
SATA01HR ing halfway. Check that vehicle runs through gear shift
of D, — D, — D5 — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-49. BR
@ » @ @ ‘ @ 3) Select “MODE 7" with GST.
OR
;;5::“""‘” Accelerator 1) Start engine and warm up ATF, ST
pedal 2) Start vehicle with selector lever in “D” and throttle open-
ing halfiway. Check that vehicle runs through gear shift
of D, - D, — D, — D, in accordance with shift sched- RS
ule, Refer to shift schedule, AT-49.
3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”, BT
e A “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”].
HA
Q%0 o»a@»
Accelerator Accelerator ElL
pedal pedal
1w
Halfway
SAT402H

AT-75 —_—



TROUBLE DIAGNOSIS FOR DTC P0732
Improper Shifting to 2nd Gear Position (Cont’d)

CHECK SHIFT SOLENOID VALVE. NG; Repair or replace shift sole-
1. Remaove controf valve assembly. Refer " | noid valve assembly.
to AT-138.

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

OK
E v
CHECK CONTROL VALVE. NG | Repair control valve assem-
1. Disassernble control valve assembly. bly.
Refer to “"Control Valve Assembly”,

AT-168.
2. Check to ensure that:

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

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

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

® Hydraulic line is free from obstacles.

OK

¥
Perform Diagnaostic Trouble Code {DTC) NG‘ Check control valve again.

confirmation procedure, AT-75, "1 Repair or replace conirol
OK valve assembly.

L 4
INSPECTION END

SAT367H

COMPONENT INSPECTION

Shift solenoid valve B

& For removal, refer to AT-138.
Resistance check

® Check resistance between two terminals.

E DISCONNECT
TS
Solenoid valve harness connector

Shift solenocid valve B

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve B @® Ground 20 - 400
SATG39I
AT-76

688



TROUBLE DIAGNOSIS FOR DTC P0732

Improper Shifting to 2nd Gear Position (Cont"d)

Operation check

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

G
(VN
EM
LG

EC

Gt

SAT958H

M

FA

BR
ST

RS

HA

EL

(D)4

AT-77 689



TROUBLE DIAGNOSIS FOR DTC P0733

W seLF-DiaG Resuits I [
FAILURE DETECTED TIME

AT 3RD SIGNAL 0
[PO733]

[ ERASE ][ PRINT |

SAT302H,

CODES/FREEZE 1

P0O733 A/T 3RD SIGNAL 1
MALFUNCTION

Improper Shifting to 3rd Gear Position

DESCRIPTION

& This is one of the items indicated by the MiL.

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

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

or brake band, etc.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

AT cannot be shifted
to the 3rd gear posi-
tion even if electrical

& Shift solenoid valve
A

e Each clutch

® Hydraulic control

[ENTER] *FREEZE DATA

SAT395!

Example: MIL Code No. 1105

L

06 0.3
ON — _—Li-_
orr [ L1 LU
R

11 times 5 times

2.1

Unit: second

SAT304HB

Q»Q

Accelerator
pedal

O»Q

Accelerator
pedal

Halfway

SAT401H

@»0Q

Accelerator
pedal

o130, 1)

Accelerator
pedal

Halfway

SAT402H|

690

: MIL Code No. 1105

circuit is good. aircuit

Diagnostic Trouble Code (DTC) confirmation procedure

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

5 1
D

3)

Start engine and warm up ATF.
Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D, — D, — D; — D, in accordance with shift sched-
ule. Refer to shift schedule, AT-49.

OR

Start engine and warm up ATF.

Start vehicle with selector lever in “D” and throtile open-
ing halfway. Check that vehicle runs through gear shift
of D, -» D, -» D5 —» Dy, in accordance with shift sched-
ule. Refer to shift schedule, AT-49.

3) Select “MODE 7 with GST.
OR
1) Start engine and warm up ATF.

2) Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift
of D, » D, —» D; — D,, in accordance with shift sched-
ule. Refer to shift schedule, AT-49.

3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL)",
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].
AT-78



TROUBLE DIAGNOSIS FOR DTC P0733

Overrun clutch solencid valve

Torque corverter cluich solenoid valve
)

Improper Shifting to 3rd Ge

ar Position (Cont’'d)

CHECK SHIFT SOLENOID VALVE.

NG

Repair or replace shift sole-

1. Remove control valve assembly. Reter
to AT-138.

2. Check shift solenoid valve operation.
® Shift solenoid valve A~

Refer to “Component Inspection” below.

OK
E Y

"] noid valve assembly.

CHECK CONTROL VALVE.

NG

Repair control valve assem-

1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”,
AT-168.

. Check to ensure that:

& 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.

® Hydraulic line is free from obslacles.

SAT3ae7H

101(

Y

bly.

Perform Diagnostic Trouble Code {DTC)

NG

Check control valve again.

confimation procedure, AT-78.

lox

INSPECTION END

DIECONNECT

i)
1S,

Solenoid valve harness connector

Shift solenoid valve A

SATe401

COMPONENT INSPECTION

Shift solenoid vaive A

e For removal, refer to AT-138.
Resistance check

Repair or replace control
valve assembly.

® Check resistance between two terminals.
Solenoid valve Terminat No. Resistance
(Approx.)
Shift solenoid
valve A @ Ground 20 - 410G
AT-79
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TROUBLE DIAGNOSIS FOR DTC P0733
Improper Shifting to 3rd Gear Position (Cont’d)
Operation check

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

SATI60H

600 AT-80



TROUBLE DIAGNOSIS FOR DTC P0734

FAILURE DETECTED

AT 4TH OR TCC
[PO734]

B seLr-DIAG resuits Il [

TIME

0

[ ERASE ||

PRINT

SAT305H

CODES/FREEZE

PO734 AT 4TH OR TCC
MALFUNCTION

[ENTER] *FREEZE DATA

1
1

SAT396!

improper Shifting to 4th Gear Position

DESCRIPTION

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

® This malfunction will not be detected while the O/D OFF indi-

NO -
Example: MIL Code No. 1106

06 0.3

ON
OFF

T

ls

4
06 09 21
1
11 times 6 times
Unit: second
SAT307HC
Accelerator Accelerator
pedal pedal
%
7
Haltway
SAT401H
Accelerator Accelerator
pedal pedal

Halfway

SAT402H|

cator lamp is indicating another self-diagnosis malfunction. Gl
e This malfunction is detected when the A/T does not shift into
fourth gear position or the torque converter clutch does not
lock up as instructed by the A/T control unit. This is not caused MA
by electrical malfunction (circuits open or shorted) but by
mechanical malfunction such as control valve sticking, BM
improper solenoid valve operation, malfunctioning oil pump or
torque converter clutch, etc.
Diagnostic trouble code Malfunction is Check item L@
detected when ... (Possible cause)
& Shift solencid valve 5
=AY A
AT 4TH SIGNAL & Shift solenoid valve
A/T cannot be shifted B FE
. ¢ Overrun cluich
to the 4th gear posi- .
@ - PO734 tion even if electrical | _ SOienoid valve
N o Line pressure sole- CL
circuit is good. .
noid valve
e Each clutch
wois) : MIL Code No. 1106 # Hydraulic control [T
circuit
Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the &g
malfunction is eliminated.
1) Start engine and warm up ATF.
2) Select “SELF-DIAG RESULTS” mode for ECM with
CONSULT.
3) Start vehicle with selector lever in “D” and throttle open-
ing halfway. Check that vehicle runs through gear shift B2
of D, » D, - D, —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-49.
: OR 8r
@ 1) Start engine and warm up ATF.
2) Start vehicle with seiector lever in “D” and throttle open-
ing hatfway. Check that vehicle runs through gear shift RS
of Dy - D, - D; —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-49.
3) Select “MODE 7" with GST. BT
: OR
1) Start engine and warm up ATF.
2) Start vehicle with selector lever in “D” and throttle open- A
ing halfway. Check that vehicle runs through gear shift
of D, - D, - D; —» D, — D, lock-up, in accordance
with shift schedule. Refer to shift schedule, AT-49. EL
3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)", IDX

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION’].

AT-81
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TROUBLE DIAGNOSIS FOR DTC P0734

O»0

Accelerator
pedal

/
‘\\

Haltway

SATSB8H

Shift solencid vaive B
Shift sclenoid valve A
Overrun clutch solenoid vatve

)%

Line pressure
solenoid valve

Torque converter clutch solenoid valve

Improper Shifting to 4th Gear Position (Cont’d)

During “Cruise test — Part 1” (AT-45}, Yes | Go to @ and check for
dOES Shlft from D to D at ‘he v roper Iock_u -
specified speed? ? * prop P
No
4
Perform pressure test. NG | Gota @®.
Refer to AT-129, "
OK
A4
CHECK SOLENOID VALVES. NG | Replace solencid valve
1. Remove control valve assembly. "| assembly.
Refer 1o AT-138.
2. Refer ta “"Component Inspection”,
AT-85.
OK
B
y
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. i
Refer to AT-168.
2. Check to ensure that:
e Valve, sleeve and plug slide along valve
bore under their own weight.
® Valve, sleeve and plug are free from
burrs, dents and scratches.
e Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic line is free from obstacles.
OK
y
Does A/T shift from D, to D, at the speci- NG | Check control valve again.
fied speed? "| Repair or replace contro
OK valve assembly.
A 4
Perform Diagnostic Trouble Code (DTC) NG_‘ Go to (8 and check for
confirmation procedure {AT-81). o proper lock-up.

OK

h 4

INSPECTION END

SAT367H

694

AT-82




TROUBLE DIAGNOSIS FOR DTC P0734
Improper Shifting to 4th Gear Position (Cont’d)

®

He

Solenoid vaive harness connector
CHECK LINE PRESSURE SOLENOID . |NG | Replace solencid valve [ @l
VALVE. | assembly.
1. Remove control valve assembly.
Refer 1o AT-138. MA
2. Refer to "Component Inspection”,
AT-85.
oK B
E ' _ Le
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-168. EC
2. Check line pressure circuit valves for
sticking.
® Pressure regulator valve [Fle
e Pilot valve
¢ Pressure modifier valve
CL
OK

Y
Does A/T shift from D5 to D, at the speci- NG | Check control valve again.
fied speed? . Repair or replace control
valve assembly.

h 4

OK
y
Perform Diagnostic Trouble Code (DTC) . NG | Go 1o ® and check for A
confirmation procedure, AT-81. " proper lock-up.
OK
SAT367H h 4
INSPECTION END
BR
Sr
RS
BT
A
EL
X

AT-83 695



TROUBLE DIAGNOSIS FOR DTC P0734

O» @D

Accelerator
pedal

Haltway

SAT989H

Improper Shifting to 4th Gear Position (Cont’d)

= DISCOMMECT
1]

TS.

Solenoid valve harness connector

Torque corwverter clutch solenoid vahe

@[

SATB421

SAT367H

696

During "Cruise test — Part 1" (AT-45), | Y68 | pPerform “Cruise test - Part
does A/T perform lock-up at the specified "1 1" again and retumn to the
speed? stant point of this flow
hart.
No cna
y
CHECK TORQUE CONVERTER NG | Replace solenoid valve
CLUTCH SOLENOID VALVE. | assembly.
1. Remove control valve assembly.
Refer 1o AT-138.
2. Refer to “Component Inspection”,
AT-168.
OK
E F
CHECK CONTROL VALVE. NG Repair contral valve
1. Disassemble control valve assembly. "
Refer to AT-168.
2. Check control valves for sticking.
# Torque converter clutch control valve
« Torque converter cluich relief valve
OK
A 4
Does A/T perform lock-up at the specified No | Check control valve again.
speed? " Repair ot replace control
Yeos valve assembly.
A
NG

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

Y

OK

h 4

Perform “Cruise test —
Part 17 again and return to
the start point of this flow
chart.

INSPECTION END

AT-84




TROUBLE DIAGNOSIS FOR DTC P0734

-Shift solencid valve B
Shift solenoid valve A
Overnrun clutch solencid valve

-Torque converter clutch solenoid valve

AT fluid

termnperature
sensor
‘ Line pressure
solencid val o

5 |
=

1]2
‘-—‘fl

Shift sclenoid vaive B
Shift solencid vafve A
Qverrun clutch solenoid valve

Line pressure
solencid valve

Improper Shifting to 4th Gear Position (Cont’d)
COMPONENT INSPECTION

Solenoid valves

¢ For removal, refer to AT-138.

Resistance check &l
® Check resistance between two terminals.

. . Resistance
Solenoid valve Terminal No. (Approx.) MA
Shift solenoid ®
valve A EM
Shift solencid
valve B @ 20 - 400
Overrun clutch @ LG
solenoid valve Ground
Line pressure =
solenoid valve @ 25 - 50
Torque converter
clutch solenoid & 10 - 1602 FE
valve
el
Operation check MT
e Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal and ground.
A
BR
ST
RS
BT
A
EL
([4

AT-85 697



TROUBLE DIAGNOSIS FOR DTC P0740

Shift solenold valve B

Shift solencid vatve A

Overrun clutch solenoid valve

Torgue converter ciutch solenoid vatve

Line pressure
solencid vatve

SAT322GA

8l SELF-DIAG RESULTS I D
FAILURE DETECTED

T/IC CLUTCH SOV

I ————
[ ERASE [ PRINT ]
SAT277H
CODES/FREEZE 1
Po740 T/C CLUTCH S/V 1
MALFUNCTION
[ENTER] *FREEZE DATA
SAT388)
7th judgement flicker is longer than others.
N s
: - Torque converter
A clutch solenoid valve

SATI34H

698

Torque Converter Clutch Solenoid Valve

DESCRIPTION

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

ture is too low.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause}

: T/C CLUTCH SOV
: PO740

. 7th judgement
" flicker

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

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

® T/C clutch solenoid
valve

Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

1) Start engine.
2/ 2) Select "SELF-DIAG RESULTS” mode with CONSULT.
3) Drive vehicle in By - D, -» D; —» D, — B, lock-up
position.
OR
@ 1) Start engine.

position.

3) Select "MODE 7” with GST.

OR

2) Drive vehicle in Dy — D, —» Dy — D, - D, lock-up

Start engine.

&

position.

3) Perform self-diagnosis.
Reter to SELF-DIAGNOSTIC PROCEDURE (No Tools),

AT-27.

AT-86

2) Drive vehicle in Dy, - D, —» D3 — D, — D, iock-up



TROUBLE DIAGNOSIS FOR DTC P0740

Torque converter
clutch solanoid vaive

. Terminal

A1l

cord assembly

A/T control unit

SATB79G]
Sub- i
harness eﬁ;B g
connector 3! ] 15
DISCONNECT
&) @
[ =
= SATEROGC
[E]
w DISCONNEG!
1]
1S
Sub-hamess connector
I~
I
[5/

-
L
2

Jos

- DISCONKECT
{11
4 €

AJ/T control unit terminal
[ CAUNIT o[ CONNECTOR]
5

GMB

SATG10H

Torque Converter Clutch Solenoid Valve

OK

h 4

(Cont’'d)
CHECK GROUND C{RCUIT. NG | { Remove oil pan. Refer
1. Tum ignition switch to "OFF" position. to AT-138. @f
2. Disconnect terminal cord assembly con- 2. Check the following
nector in engine compartment. items:
3. Check resistance between terminal & » Torque converter clutch MA
and ground. solenoid valve
Resistance: 10 - 2002 Refer to “Component
OK inspection” on next EM
page.

# Harness of terminal cord
assembly for short or LS
open

& r EG
CHECK POWER SQURCE CIRCUIT. NGL Repair or replace hamess
1. Turn ignition switch to “OFF” position. between A/T control unit =
2. Disconnect A/T control unit hamess and terminal cord assem-
connector. bly. (Main harness}
3. Check resistance between terminal & @[L,
and A/T control unit hamess connector
terminal & .
Resistance: T
Approximately 00
4. Reinstall any part removed.

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-86.

NG

oK

A 4

INSPECTION END

AT-87

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

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

ST

RS

BT

HA

&L

o

699



TROUBLE DIAGNOSIS FOR DTC P0740

A&

Solencid valve harness connector

SATMﬂ

€

Solencid valve harness connector

Torque corverter clutch solenocid valve

SATG421

700

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

Torque converter clutch solenoid valve
® For removal, refer to AT-138.

Resistance check
e Check resistance between two terminals.

Resist
Solenoid valve Terminal No. esisiance
{Approx.)
Torque converter
cluich solenoid )] Ground 10 - 16Q
valve

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

AT-88



TROUBLE DIAGNOSIS FOR DTC P0744

@ ST Improper Lock-up Operation
B SELF-DIAG RESULTS
DESCRIPTION
FAILURE DETECTED  TIME e This is one of the items indicated by the MIL.
AT TCC SIGNAL o o This malfunction will not be detected while the O/D OFF indi-
[PO744] cator lamp is indicating another self-diagnosis malfunction. Gl

¢ This malfunction is detected when the A/T does not shift into
fourth gear position or the torque converter clutch does not
lock up as instructed by the A/T control unit. This is not caused MA
by electrical malfunction (circuits open or shorted) but by

[_ERASE " PRINT | mechanical malfunction such as control valve sticking, EM
SAT4821 improper solenoid valve operation, malfunctioning oil pump or
= torque converter clutch, etc.
= CODES/FREEZE 1 — : L&
Diagnostic trouble cade Malfunction is Check itemn
P0744  A/T TCC SIGNAL 1 - detected when ... (Possible cause)
MALFUNCTION
- AT TCC SIGNAL L ) TqulJe converter E@
= cluteh solenoid
A/T cannot perform valve
@ : PO744 Iock-_up cj.'v‘en if electri- e Each cluich =
cal circuit is good. .
. %) . ML Code No. 1107 . I-!ydr?uilc control
[ENTER] *FREEZE DATA poLy - ‘ circuit -
SATA83| . . . .
Diagnostic Trouble Code (DTC) confirmation procedure
Example: MIL Code No. 1107 After the repair, perform the following procedure to confirm the iy
malfunction is eliminated.
o8 __P_?__ 1) Start engine and warm up ATF.
ON  — S/ 2) Select “SELF-DIAG RESULTS” mode for ECM with
OFF , I I | ” H | CONSULT.
o wil 4 3) Start vehicle with selector lever in “D” and throttle open-
o8 !5; 2.1 ing halfway. Check that vehicle runs thro'ugh gear shift A
. . of D, - D, - Dy —» D, — D, lock-up, in accordance
11 times 7 times with shift schedule. Refer to shift schedule, AT-49.
Unit: second OR : [FRA,

SAT307HB @ 1) Start engine and warm up ATF.

2) Start vehicle with selector Jever in “D” and throttle open-

ing halfway. Check that vehicle runs through gear shift B

@ » @ @ ’ @ of D, - D, » Dy —» D, — D, lock-up, in accordance
; with shift schedule. Refer to shift schedule, AT-49.
Accelerator Accelerator 3) Select “MODE 7” with GST. - Sl
pedal pedal OR
7 ‘\\ woy) 1) Start engine and warm up ATF.
Z 2) Start vehicle with selector lever in “D” and throttle open- BS$
ing halfway. Check that vehicle runs through gear shift
of Dy - D, - D3 —» D, — D, lock-up, in accordance
Z with shift schedule. Refer to shift schedule, AT-49. BT
Halfway SAT401H 3) Perform self-diagnosis for ECM.

Refer to EC section [“Malfunction Indicator Lamp (MIL)”,

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”]. HA

@92 o»am .

Accelerator Accelerator
pedal pedal

13X

Halfway
SATA02H

AT-89 01



TROUBLE DIAGNOSIS FOR DTC P0744

O»Q

Accelerator
pedal

Improper Lock-up Operation (Cont’d)

During “Cruise test — Part 1" (AT-45),
does shift from D; to D, at the
specified speed?

- Yes

No

4

Go to ® and check for

"] proper lock-up.

Perform pressure test.
Refer to AT-129.

NG

Line pressure
solenoid valve

s ‘ \\
e
Halfway . SATO8BH
Shift solencid valve B
Shift solencid valve A
Owverrun clutch solenoid valve

Torque converter clutch solenoid valve

SAT962H

OK

A

Go to .

CHECK SOLENOID VALVES.

1. Remove control valve assembly.
Refer to AT-138.

2. Check solenoid valve assembly opera-
tion.
Refer to AT-93.

NG

OK

E
4

Replace solenoid valve
assembly.

CHECK CONTROL VALVE.

1. Disassemble control valve assembly,
Refer to AT-168.

2. Check to ensure that:

¢ Valve, sleeve and plug slide along valve
bere under their own weight.

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

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

® Hydraulic line is free from obslacles.

SAT367H|

702

NG

OK

y

Repair control valve.

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

NG

A 4

OK
h 4

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

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

NG

Go to (® and check for
proper lock-up.

OK

h 4

INSPECTION END

AT-90




TROUBLE DIAGNOSIS FOR DTC P0744
' Improper Lock-up Operation (Cont’d)

®

A€

Solenoid valve harness connector (F42) )
CHECK LINE PRESSURE SOLENOID NG | Replace solenoid valve @
VALVE. : assembly.
1. Remove control valve assembly.
Refer to AT-138. A
2. Check line pressure solencid valve
operalion.
Une presre Refer to AT-93. EN
solenol Ve OK
B LG
r
CHECK CONTROL VALVE. NG Repair control valve.
1. Disassemble control valve assembly. " EC
Refer to AT-168.
2. Check line pressure circuit valves for
‘sticking. FE
® Pressure regulator valve
® Pilol valve
* Pressure modifier valve Gl
OK
M
v
Does A/T shift from D, to D, at the speci- NG | check control vaive again.
fied speed? "] Repair or replace control
oK valve assembly.
y IFA
Perform Diagnostic Trouble Code (DTC) NG | 5o to @ and check for
confirmation procedure, AT-89. " proper lock-up.
SAT367H OK
r
INSPECTION END BR
ST
RS
BT
(Rl
EL
3D

AT-91 203



TROUBLE DIAGNOSIS FOR DTC P0744

o»am

Accelerator
pedal

‘\\

I

Halfway

Improper Lock-up Operation (Cont’d)

®

SAT989H

omcomest
A€

Solencid valve harness connector

Torque corverter clutch solenoid valve

SATeA21

During “Cruise test — Part 1" (AT-45), Yes | parform “Cruise test — Part
does A/T perform lock-up at the specified "1 1" again and return to the
speed? start point of this flow
No chart.
y
CHECK TORQUE CONVERTER NG Replace solenoid valve
CLUTCH SOLENCID VALVE. "| assembly.
1. Remove control valve assembly.
Refer to AT-138.
2. Check torque conventer clutch solenoid
valve operation. Refer to AT-168.
OK
E] h 4
CHECK CONTROL VALVE. NG | Repair control vaive
1. Disassemble control valve assembly.
Refer to AT-168.
2. Check control valves for sticking.
» Torgue converter clutch control valve
o Torgue converter clutch relief valve
CK
Y
Does A/T perform lock-up at the specified No .| Check control valve again.
speed? "] Repair or replace control
Voo valve assembly.
h 4
NG

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

A4

OK

r

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

INSPECTION END

SAT3E7H

704

AT-92




TROUBLE DIAGNOSIS FOR DTC P0744
Improper Lock-up Operation (Cont’d)

COMPONENT INSPECTION
Shift solencid valve A Solenoid valves

Overrun clutch solencid valve
Torque converier clutch solenold valve e For removal, refer to AT-138.
Resistance check Gl

® Check resistance between two terminais.

) . Resistance
Solenoid valve Terminal No. {Approx) MIA
Shift solenoid
@
valve A EM
Shift solenoid
valve B @ 20 - 400
QOvarrun clutch ® LG
solenoid valve Ground
Line pressure EC
solenoid valve @ 25-30
Torque converter EE
clutch solenocid ® 10 - 1602
valve
CL
Operation check MET
Shift solenoid valve B e Check solenoid valve by listening for its operating sound while
Shift solencid valve A _ applying battery voltage to the terminal and ground.
Overrun clutch solenoid valve AT
Torque converter clutch solenoid valve
)
FA
Line pressure
solenoid valve

BR
”. | | S

i ’

DISCOMNECT

Al

=E BT
SATS62H
[HA
EL
X
AT-93

705



TROUBLE DIAGNOSIS FOR DTC P0745

Shift solenoid valve B

Line pressure solenaid valve

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

A/T fiuid
temperature
sensor

SAT283HA

N (]

M seLF-DIAG RESULTS D

FAILURE DETECTED

Line Pressure Solenoid Valve

DESCRIPTION

The line pressure solenoid valve regulates the oil pump discharge
pressure to suit the driving condition i in response to a signal sent

from the A/T control unit.

Diagnostic trouble code

Malfunction is
detected when ...

Check item
(Possible cause)

: LINE PRESSURE S/V
@ . PQ745

JooLS,

AT control unit
detects an improper
voltage drop when it

& Hamess or connec-
tors
(The sotencid cir-
cuit is open or

LINE PRESSURE S/v

[ERASE |[ PRINT |

SAT288H

CODES/FREEZE 1

P0745 LINE PRS S/V 1
MALFUNCTION

[ENTER] *FREEZE DATA

SAT391])
NO ] ]
10th judgement flicker is longer than others.
NV )
m _ Line pressure solenoid valve
V2N BN

--—Shade

SAT337H

706

) tries to operate the shorted.)
koy , 11th judgement solenoid valve. ® Line pressure sole-
flicker noid valve

Diagnostic Trouble Code (DTC) confirmation procedure

After the repalr perform the following procedure to confirm the
malfunction is eliminated.

® 2

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

3) With brake pedal depressed, shift the lever from “P” —
N" = “D” —» "N" - "P".
OR
@ 1) Start engine.
2) With brake pedal depressed, shift the lever from “P” —»
“N” = “D” - "N" - “P".
3) Select “MODE 7” with GST.
OR
o) 1) Starl engine.
2) With brake pedal depressed shift the lever from “P” —
“N" = “D” - “N” - “P".
3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE {No Tools),
AT-27.
AT-94



TROUBLE DIAGNOSIS FOR DTC P0745

Line pressure

Line Pressure Solenoid Valve (Cont’d)

solencid valve

cord

p—
a1l
1

| Terminal

assembly

I:El Dropping

l

resistor

1 2
A/T control unit

SATB89G)

A€

Sub-harness 4
“#lan

SAT957H

BE

: DISCONNECT
1]
TS.
Sub-hamess connector

r]
iam

I CAUNIT ]Ol CONNECTOH]

DISCONNECT

24 €

AT contrgl unit terminal

21

we GR

CHECK GROUND CIRCUIT, NG | 1. Remove control vaive
1. Tum ignition switch to “OFF" position. " assembly. Refer to
2. Disconnect terminal cord assembly con- AT-138.
nector in engine compartment. 2, Check the following
3. Check resistance between terminal @ items:
and ground. ® Line pressure sole-
Resistance: 2.5 - 50 noid valve
Refer to “Component
OK I
Inspection” on next
page.
® Harmess of terminal
cord assembly for
short or open
B A
CHECK POWER SOURCE CIRCUIT. NGL Check the following items:
1. Tum ignition switch to “OFF" position. "| e Dropping resistor
2. Disconnect A/T control unit hamess Refer to “Component
connector. Inspection” on next
3. Check resistance between terminal @ page.
and A/T control unit hamess connector e Harness for short or
terminal @ . open between A/T con-
Resistance: 11.2 - 12.8Q trof unit terminal @ and
oK terminal cord assembly
{Main hamess)
¥
CHECK POWER SOURCE CIRCUIT. NG | Repair or replace harness
1. Tum ignition switch to “OFF” position. between A/T control unit
2. Check resistance between terminal @ terminal (I and terminal
and A/T control unit hamess connector cord assembly.
terminal (D .
Resistance:
Approximately 0<
3. Reinstall any part removed.
OK
A
NG | 1. perform A/T control unit

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-94.

SATO11H

OK

A

INSPECTION END

AT-95

input/output signal
inspection.

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

ElY

LS

EC

CL

.%

FA

BR

ST

RS

BT

A

EL

707



TROUBLE DIAGNOSIS FOR DTC P0745

ME

Solenoid valve harness connector .}

Line pressure
solenoid vatve

o 4

SATE444

Y oy
T18.

Solenoid valve harness connector

Line pressure
solencid valve

SATBA1I

& MECONMECT

T.S.

SAT211j

708

Line Pressure Solenoid Valve (Cont’d)
COMPONENT INSPECTION

Line pressure solenoid valve

e For removal, refer to AT-138.
Resistance check

& Check resistance between two terminals.

Resi
Solenocid vaive Terminal No. esistance
{Approx.}
Ui
ine pressure @ Ground 2550
solenoid valve

Operation check

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

Dropping resistor

® Check resistance between two terminals.
Resistance: 11.2 - 12.80)

AT-96



- TROUBLE DIAGNOSIS FOR DTC P0750

Shift solenoid valve B

Shift solenoid valve A

Overrun clutch solenoid valve

Torque converter clutch solenoid valve

Line pressure
solenoid valve

SAT322GA

W seLF-DIAG REsuLTs Il []
FALURE DETECTED
SHIFT SOLENQIDA-A

[ ERASE ]| PRINT |

SAT268H

CODES/FREEZE 1

PO750 SHIFT SV A - 1
MALFUNCTION

{ENTER] *FREEZE DATA

SAT385

4th judgement flicker is longer than others.

DV
[l
Shift solenoid
/vmlve A
U y -m--- Light
. Uh”””UU.UUL—MShade

SN
SAT331H

Self-diagnosis
start

Shift Solenoid Valve A
DESCRIPTION

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

shifted to the optimum position.

Gear position 1 2 3 4
Shift solenoid ON OFF OFF ON
valve A
Shift solenoid ON ON OFF OFF
valve B
Malunction is Check item

Diagnostic trouble cede

detected when ...

(Possible cause)

e

25

:

. SHIFT SOLENOID/
" VA

. PO750

4th judgement
flicker

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

® Harness or connec-
fors
{The solencid cir-
cuit is open or
shorted.)

# Shift solenoid valve
A

Diagnostic Trouble Code (DTC) confirmation procedure

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

=
=]

1) Start engine.
2)

3) Drive vehicle in D, — D, position.
OR

Select “SELF-DIAG RESULTS” mode with CONSULT.

@

1} Start engine.

Drive vehicle in D, — D, position.

3) Select “MODE 7" with GST.

NO
JOOLS,

1) Start engine.

OR

Drive vehicle in D, — D, position.

3) Perform self-diagnosis.

Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),

AT-27.

AT-97

@l

A

[EM

LG

EC

Fe

CL,

M

A

RA

B

ST

RS

HA

=

I

709



TROUBLE DIAGNOSIS FOR DTC P0750

Shift solenoid valve A

Shift Solenoid Valve A (Cont’d)

A1k

- Terminal
cord
assembly

CHECK GROUND CIRCUIT.

NG

1. Tum ignition switch to “OFF” position.

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

3. Check resistance between terminal @
and ground.

Resistance: 20 - 400

AT controt unit

SATE70G

E|

A€

OK

1. Remove control valve
assembly. Refer to
AT-138.

2. Check the following
items:

@ Shift solenoid valve A
Refer to “Component
Inspection’” on next
page.

e Harness of terminal cord
assembiy for short or
open

Sub-hamess L 4
connecior
@) CHECK POWER SOURCE CIRCUIT. NG | Repair or replace harness
1. Turn ignition switch to "OFF” position. between A/T control unit
2. Disconnect A/T control unit hamess and terminal cord assem-
@ connector. bly. (Main hamess)
R I ! ‘ 3. Check resistance between terminal @
= and A/T contral unit hamess connector
SATE53H terminal @ .
Resistance:
E] Approximately 0Q2
4. Reinstall any part removed.
DHSCONNECT
24 € i
1S, I
Sub-harness connector Perform Diagnostic Trouble Code {DTC) NG__ 1. Perform A/T control unit

st

confirmation procedure, AT-97.

&

AE

AT control unit terminal

2

OK

F

[ cunir Eﬁomscfom
8

INSPECTION END

RY

SAT907H

710

AT-98

input/output signal
inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Vaive A (Cont’d)

' COMPONENT INSPECTION
&D Shift solenoid valve A
- o For removal, refer to AT-138.
Solencid valve h oct ’
oroid valve afess connector (E2) Resistance check el
Shift solenold valve A ® Check resistance between two terminals.
Solenoid vaive Terminal No. ' iispii:(a):je MA
Shift solenoid

valve A @ Ground 20 - 40Q &M

LG

EG

F&g

ClL

SATe401
Operation check MIT
® Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminal and ground.

[FA

BR

8T

RS

BT

SATO60H

HA

EL
()

AT-99 .



TROUBLE DIAGNOSIS FOR DTC P0755

Shift solenoid vatve B

Shift solencid valve A

Overrun clutch solenoid valve

Torgue converter ciutch solencld valve

Line pressure
solenoid valve

SATI22GA,

B seLF-DIAG Resucts Wl [

FAILURE DETECTED
SHIFT SOLENOID/V-B

ERASE |[ PRINT |

SAT271H
=
CODES/FREEZE 1
PO755 SHIFT S/v B 1
MALFUNCTION
{ENTER] *FREEZE DATA
SAT386|

100 5th judgement flicker is longer than others.

NV

OO DOFF] — .
- - Shift sclenold valve B
[N AN

SAT332H

712

Shift Solenoid Valve B

DESCRIPTION

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

Gear position 1 2 3 4
Shift solenoid
"t Solenol ON OFF OFF ON
valve A
Shift solenoid ON ON OFF OFF
valve B
Diaanostic trouble code Malfunction is Check item
& detected when ... {Possible cause)
= SHIFT SOLENOID/ e Harness or cannec-
s/ " vB A/T control unit tors
detects an improper (The solenoid cir-
@ : PO755 voltage drop when it cuit is open or
tires to operate the shorted.)
@ . bth judgement solenoid valve. # Shift solenoid valve
%Y flicker B

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
=/ 2) Select "SELF-DIAG RESULTS" mode with CONSULT.
3) Drive vehicle in D, —» D, — D, position.
OR

5F) 1) Start engine.
2) Drive vehicle in D, - D, — D, position.
3} Select “MODE 7" with GST.

OR
1) Start engine.

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

3} Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),
AT-27.

AT-100



TROUBLE DIAGNOSIS FOR DTC. P0755

Shift solenoid valve B

YV

~— Terminal
cord assembly

AJT control unit

SAT673G

-]

&

&
[al

Sub-hamess
connector

S}

SATa54H

e DISCOMNECT
01l
TS
Sub-hamess connector
eEEP

2 Bas

e DISCONNECT
T}

T8
AT controf unit terminal

1

Shift Solenoid Valve B (Cont’d)

CHECK GROUND CIRCUIT.

1. Tum ignition switch to "OFF” position.

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

3. Check resistance between terminal M
and ground.
Resistance: 20 - 4002

NG

OK

E
y

1. Remove control valve
assembly. Refer 1o
AT-138B.

2. Check the following
items:

® Shift solenoid valve B
Refer to “Component
Inspection” on next

page.

& Harness of terminal cord

assembly for short or
open

CHECK POWER SOURCE CIRCUIT.

1. Tumn ignition switch to "OFF” position.

2. Disconnect A/T control unit harnass
connector.

3. Check resistance between terminal
and A/T control unit hamess connector
terminat @ .

Resistance:
Approximately 052
4. Reinstall any part removed.

NG

OK
4

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-100.

NG

OK

r

[ cUNIT o] coNNECTOR]
7

LGB

SATO08H

INSPECTION END

AT-101

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

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

713

EM

LC

EC

GL

T

P4

BIR

ST

RS

BT

A

X



TROUBLE DIAGNOSIS FOR DTC P0755

A&

Solencid valve harness connector ({F42))

Shift solenoid valve B

7te/

SATGSQI]

Overrun cluich solenoid valve
Torque converter clutch solenoid vatve

Line pressure
solenoid valve

SATI59H

714

Shift Solenoid Valve B (Cont'd)
COMPONENT INSPECTION

Shift solenoid valve B
® For removal, refer to AT-138.
Resistance check

¢ Check resistance between two terminals.

Solenoid valve Terminal No. Resistance
(Approx.}
Shift solencid
valve B @ Ground 20 - 40Q

Operation check

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

AT-102



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor

DESCRIPTION

The throttle position sensor detects the throttle vaive position and
sends a signal to the A/T control unit. &l

Throttle position switch Diagnastic trouble code Maflunction Is e o
’_“)/ < d3 detected when ... (Possible cause) RMIA
(& W\i\ N} . THROTTLE POSI- ® Harness oOr connec-
intake manifoid coliector\ -~ TION AJT control unit tors
S © *\HW SAT350H @ . P1705 receives an exces- (The sensor circuit B

sively low or high volt- | is open or shorted.)

woy . 3rd judgement age from the sensor. | @ Throttle position
W SELF-DIAG ResULTS B | : o T

flicker
FAILURE DETECTED

THROTTLE POS! SEN Diagnostic Trouble Code (DTC) confirmation procedure 5e

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

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

3) Drive vehicle under the following conditions:
I ERASE l[ PRINT ] Selector lever in “D”, vehicle speed higher than 10 km/h G
SAT265H (6 MPH), throttle opening greater than 1/2 of the full

throttie position and driving for more than 3 seconds.

) OR Wi

CODES/FREEZE 1 @ 1) Start engine.
P1705 THROTTLE POS 1 2) Drive vehicle under the following conditions:
MALFUNGTION Selector lever in "D”, 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 7" with GST. FA
OR
[ENTER] *FREEZE DATA _ 1) Start engine.
2) Drive vehicle under the foliowing conditions: R
SAT383) Selector lever in “D”, vehicle speed higher than 10 km/h
(6 MPH), throttie opening greater than 1/2 of the fuil
3rd judgement flicker s jonger tan others. throttle position and driving for more than 3 seconds. BIR
NV 3) Perform self-diagnosis.
= : Throttle position senser Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools), o
PVEIIENRN AT-27. _
) RS
B
SAT320H
A
EL
354
AT-103

715



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

716

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-103.

OK

h 4

INSPECTION END

AT-104

Throtile position sensor . - NG —
Perform diagnostic test mode | {self- Check throttle position sen-
VA diagnostic results) for engine control. sor circuit for engine con-
Refer to EC section {“Malfunction Indicator trol. Refer to EC section
Lamp (MIL)”, “ON BOARD DIAGNOSTIC [“Throttie Position Sensor
L Ecm _ SYSTEM DESCRIPTION"]. (DTC : 0403)", “TROUBLE
_l_ DIAGNOSIS FOR DTC
1 OK PO120”).
3 34 3t v
AfT control unit CHECK INPUT SIGNAL. NG | Check harness for short or
SAT348G 1. Tum ignition switch to “ON” "{ open between ECM and
. position. AT control unit regarding
(Do not start engine.} throttle position sensor cir-
#MONITOR wNO FAIL [E 2. Select "ECU INPUT SIGNALS" cuit. (Main harness}
VHCL/S SE-A/T Okm/h in Data Monitor.
m%ispgg hsﬁETS Ogtfmfh 3. Read out the value of “THRTL
FLUID TEMP SE 12v POS SEN".
BATTERY VOLT 134V Voltage:
ENGINE SPEED 1024rpm Fully-closed throttle:
OVERDRIVE SW  ON Approximately 0.5V
P/N POSI SW ON Fufly-open throttle:
3 POSITION SW__ OFF Approximately 4V
| RECORD ] OR
: 1. Turn ignition switch to “ON"
SATO76H @ position. {Do not start engine.)
—— - - 2. Check voltage between A/T con-
AT comrorg terminal trol unit terminals @ and @
m [[ C/UNIT IDI—CUNNEcmnﬂ while accelerator pedal is
CONNECT 34 35 depressed sfowly.
Voltage:
Lw 8 Fully-closed throttle valve:
Approximately 0.5V
Fully-open throttle valve:
© @ Approximately 4V
{Voltage rises gradually in
response to throttle position)
SAT267THD ,OK
CHECK THROTTLE POSITION SWITCH. { NG| Repair or replace damaged
Refer to “TROUBLE DIAGNOSIS FOR | parts.
DTC P0705", "CHECK THROTTLE POSI-
TION SWITCH CIRCUIT”, AT-62.
OK
NG

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

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




TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid vaive B

Shift solenoid vaive A

Qverrun clutch solenoid valve

Torgue converter clutch solenoid valve

Line pressure
solenoid valve

SAT322GA

B seLF-DIAG ResulTs I [
FAILURE DETECTED

OVERRUN CLUTCH SV

[ ERASE || PRINT

Overrun Clutch Solenoid Valve

DESCRIPTION

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

Diagnostic trouble code

Malfunction is
detected when ...

Check item
{Possible cause)

=~ OVERRUN CLUTCH
s/ T SNV

@ : P1760
. 6th judgement
" flicker

AT control unit
detects an improper
voltage drop when it
tires to operate the
solenoid valve,

& Hamess or connec-
tors
{The solenoid cir-
cuit is open or
shorted.)

® Overrun clutch
solenoid valve

Diagnostic Trouble Code (DTC) confirmation procedure
After the repair, perform the following procedure to confirm the

malfunction is eliminated.

SAT274H 1) Stan eng!ﬂe )
=/ 2) Select “SELF-DIAG RESULTS” mode with CONSULT.
@ 3) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “OFF”
CODES/FREEZE ! position and vebhicle speed higher than 10 km/h (6
P1760 OVERRUN S/V 1 MPH).
MALFUNGTION OR
@ 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D”, overdrive control switch in “OFF"
[ENTER] ‘FREEZE DATA &o!;i_t'i)on and vehicle speed higher than 10 km/h (6
SAT38T! 3} Select “MODE 77 witg F?ST

(s Bth judgement flicker is longer than others.

\\\//,
[
— -
/"|\\

Overrun clutch
solenoid vajve

SAT333H

Start engine.

2) Drive vehicle under the following conditions:

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

MPH).

3) Perform self-diagnosis.
Refer to SELF-DIAGNOSTIC PROCEDURE (No Tools),

AT-27.

AT-105

717
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EC
FE
CL
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TROUBLE DIAGNOSIS FOR DTC P1760

Qverrun clutch
solenoid valve

]

Terminal cord
assembly

]
AST controt unit

Overrun Clutch Solenoid Vaive (Cont’d)

SATE76G

Pl

Sub-harness
connacior

®

)

=

SATY55H

R DISCOMNECT

A€

Sub-hamess connector

b

sry 22

'\-V HisconNECT
1]
A€
AST control unit terminal

[ cuniT o] connECToR|
a8

BAY

Perform Diagnosiic Trouble Code {DTC)

confirnation procedure, AT-105.

OK

r

INSPECTION END

SATO09H

718

AT-106

CHECK GROUND CIRCUIT. NG | 1 Remove control valve
1. Turn ignition switch to “OFF" position. assembly. Refer to
2. Disconnect terminal cord assembly con- AT-138.
nector in engine compartment. 2. Check the following
3. Check resistance between terminal 3 items:
and ground. ® Overrun clutch solenoid
Resistance: 20 - 400 valve
Refer to “Component
OK i
Inspection” on next
page.

e Harness of terminal cord
assembly for short or
open

E r
CHECK POWER SOURCE CIRCUIT. NG | Rapair or repiace harness
1. Tum ignition swiich to “OFF" position. between A/T control unit
2. Disconnect A/T control unit harmess and terminal cord assem-
connector. bly. (Main harness}
3. Check resistance between terminal @
and A/T control unit harness connector
terminal @ .
Resistance:
Approximately 00
4. Reinstall any part removed.
OK
¥
NG | 1. perform AT control unit

input/output signal
inspection.

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




TROUBLE DIAGNOSIS FOR DTC P1760
Overrun Clutch Solenoid Valve (Cont’d)

acommar COMPONENT INSPECTION
A Overrun clutch solenoid valve
Solenoid valve harmess connector (F3) o For removal, refer to AT-138.
Resistance check &l
Overrun cluich solenoid valve ¢ Check resistance between two terminals.
. . Reasistance
Solenoid valve Terminal No. (Approx.) (MEA
Overruln clutch @ Ground 20 - 400
solenoid valve Eﬂw
LG
EC
FE
Gl
SATE45!
e Operation check W
E}] ® Check solenoid valve by listening for its operating sound while
Sotenoid valve harfess conmbcor applying battery voltage to the terminal and ground.
Owverrun ciutch solenvid valve
[FA
BR
8Sr
RS
BY
SATE46/
FIA
Eﬂ‘j
D3

AT-107 119



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

SAT358H

k= W sELF-DiaG REsULTS B [
FAILURE DETECTED

Vehicle Speed SensorMTR

DESCRIPTION

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

Diagnostic trouble code

Malfunction is
detected when ...

Check item
{Possible cause)

_ VHCL SPEED
=/ SEN-MTR

2nd judgement
flicker

A/T control unit does
nct receive the proper
voltage signal from
the sensor.

¢ Hamess or connec-
tors
{The sensor circuit
is open or shorted.)
& Vehicle speed sen-

Diagnostic Trouble Code (DTC) confirmation procedure

After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine.
¥/ 2) Select “SELF-DIAG RESULTS” mode with CONSULT.
3} Drive vehicle under the foliowing conditions:
Selector lever in “D" and vehicle speed higher than 20
km/h (12 MPH).

VHCL SFEED SEN'MTR sor

[TERASE_|[ PRINT |

SAT261H

2nd judgemnent flicker is longer than others.

~ N\ V1 s -
— < 1

s PR T Vehicle speed )
sensor - meter 2)

OR

Start engine.
Drive vehicle under the following conditions:
Selector lever in “D” and vehicle speed higher than 20

-7 --  Light km/h (12 MPH).
3) Perform self-diagnosis.
__ shade Refer to SELF-DIAGNOSTIC PF{OCEDUFIE (No Tools),
' AT-27.
SAT328H
AT-108

720



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Combination
meter

Vehicle speed
] sensor

27
AT control unit

SAT263H
AMONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTERY VOLT 13.4v
ENGINE SPEED  1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW __OFF
L RECORD
SAT076H

A/T control unit terminal

I coomir__jof connecTor |
27

B

CONNECT

P/L

2

—

SAT264HB]

Vehicle Speed Sensor-MTR (Cont’d)

CHECK INPUT SIGNAL. NG | Check the following items:
1. Start engine. # Vehicle speed sensor
2. Select "ECU INPUT SIGNALS” and ground circuit for
in Data Monitor. vehicle speed sensor
3. Read out the value of “VHCL/S Refer to EL section
SE:MTR” while driving. {“METERS AND
Check the value changes GAUGES").
according to driving speed. ® Harness for short or
OR open between A/T con-
@ 1. Start engine. trol unit and vehicle
2. Check voltage between A/T con- speed sensor {Main har-
trol unit terminal @ and ground ness})
while driving at 2to 3 km/h (1 to
2 MPH} for 1 m (3 ft) or more.
Voltage:
Voltage varies between less
than 1V and more than
4.5V,
OK
A i
NG

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

Y

OK

A

INSPECTION END

AT-109

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

1 2. 1 NG, recheck A/T con-

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

721

MA

M

LC

EC

CL

M

FA

BR

ST

RS



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

722

AT-110

1. O/D OFF Indicator Lamp Does Not Come On
Ignition
switch (FusE] o/ OFE SYMPTOM:
(&) indicator O/D OFF indicator lamp does not come on for about 2 seconds
tamp when turning ignition switch to “ON”,
[ ] [T 1
§ 4 3775 738] = || CHECK A/T CONTROL UNIT POWER NG | Check the following items:
AT control unit SOURCE, | ® Hamess for short or
SATS04] 1. Tum ignition switch to "ON" position. open between ignition
(Do not start engine.} switch and A/T control
2. Check voltage between A/T control unit unit (Main harness)
A/T control unit terminal terminais @, @ and ground. e Ignition switch and fuse
LCIUNIT fel connecTor ]] Battery voltage should exist. Retfer 10 EL section
« o ("POWER SUPPLY
E oK ROUTING").
R/Y R/Y :
COMNECT E ¥
o @ [_CHECK AT CONTROL UNIT GROUND NG | theck harnass for short or
o CIRCUIT. "1 open between A/T control
1. Turn ignition switch to “OFF" position. unit and ground.
= 2. Disconnect A/T control unit harmess
SATB76GC
connector,
E AT control unit ferminal 3. Check resistance between A/T controt
lf = W — l| unit .terminals {®, @ and ground.
= = '% Resistance:
DEEONNELT Approximately 0}
OK
A
CHECK LAMP CIRCUIT. NG | Ghack the following itemns:
1. Tum ignition switch to "OFF" position. ® O/D OFF indicator lamp
2. Check resistance between A/T control Refer to EL section.
unit terminals @ and @ . # Harness for short or
SATBBIGA Resistance: 50 - 1000 open between ignition
3. Reinstall any part removed. switch and O/D OFF
AST contrcii_u:'lit termina) O indicator lamp (Main har-
([__ciunr_[o] canecTon )] ness)
s ‘ HS e Hamess for short or
— open between O/0 OFF
w RIY indicator lamp and A/T
controf unit
Y
Check again. NG' 1. Perform A/T control unit
input/output signal
mllilie OK inspection.
SATS78HA 2. i NG, recheck A/T con-
y trol unit pin terminals for
INSPECTION END damage or loose con-
nection with hamess
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Self-diagnosis
start
____________________ Light
—  Shade
SAT344H

DYSCONKECT

SATRB1F|

- |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.
¢ Engine can be started with selector lever in “D”, “2", “1”
or “R” position. MA
Does "ECU INPUT SIGNALS" in Yesl Check inhibitor switch cir-
Data Monitor show damage to | cuit. Refer to “TROUBLE IEM
inhibitor switch circuit? DIAGNOSIS FOR DTC
OR PO705", AT-59.
LG
@ Does self-diagnosis show damage
to inhibitor switch circuit?
EG
No
B r EE
Check for short or open of inhibitor switch NGL Repair or replace inhibitor
2-pin connector. Refer to “Component "1 switch, el
inspection”, AT-63,
OK
! VI
NG

Check starting system. Refer to £L. sec-
tion (“System Description”, "STARTING
SYSTEM"}.

oK

r

INSPECTION END

h 4

Repair or repiace damaged
parts.

3. In “P” Position, Vehicle Moves Forward Or

Backward When Pushed
SYMPTOM:

A

BiR

Vehicle moves when it is pushed forward or backward with

selector lever in “P” position.

Check parking components. Refer to
"Parking Pawl Components”, AT-148, 220.

NG

Repair or replace damaged

"| pans.

OK
Y

INSPECTION END

AT-111

723



DIAGNOSTIC PROCEDURES FOR SYMPTOMS

_ Manual shaft -~

Self-diagnosis
start
____________________ Light
Shade
SAT344H
inhibitor switch =
B o

SAT720G

SATE3BA

4. In “N” Position, Vehicle Moves

SYMPTOM:

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

tion.

Does “ECU INPUT SIGNALS" in Yes‘ Check inhibitor switch cir-
Data Monitor show damage to "] cuit. Refer to "TROUBLE
inhibitor switch circuit? DIAGNOSIS FOR DTC

OR PO705", AT-58.
Does self-diagnosis show damage
to inhibitor switch circuit?
No
r B]
Check control cable. Refer to AT-140. NG Adjust controf cable.

"] Refer to AT-140.

SAT171B

724

OK
A
Check AT fluid level again. NG_‘ Refill ATF.
OK
D]
h 4 .
1. Remove oil pan. NG‘ 1. Disassemble A/T.
2. Check A/T fluid condition. 2. Check the following
OK items:
® Forward clutch assembly
o Overrun clutch assembly
¢ Reverse clutch assembly
4
Check again. NG | 1. perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
v trol unit pin terminals for

INSPECTION END

AT-112

damage or loose con-
nection with harness
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Throttle position sensor
ircuit
N\ e )
™ | £ - A/T fiuid temperature
—Lom o] — sensor circuit
i L

Line pressure
solenoid valve
circuit

Self-diagnosis
start

SATI45HA

Throttle position sensor

[E]

AT fluid
ternperature -~ ECM
sensor @ 4
-
a3 35 34 31
A/T control unit 4
1 2 -

Dropping resistor

Line pressure solenoig
i valve SAT722GB

Throttle position switch

A e

intake manifold collector

\( 9 v —

_C 3 :-'-':~.
\

SAT359H

SAT494G

5. Large Shock. “N”’ — “R” Position

SYMPTOM:

There is large shock when changing from “N” to “R” position.

B}
Does self-diagnosis show damage to AT | Y8 | Check damaged circuit.
fluid temperature sensor, line pressure "1 Refer to “TROUBLE DIAG-
solenoid valve or throttle position sensor NOSIS FOR DTC PO710,
circuit? P0745 or P1705", AT-65,
94 or 103.
Mo or
A
Check throttle position sensor. Refer to NG Repair or replace throttle
EC section [“Throttle Position Sensor position sensot.
(DTC: 0403)", "TROUBLE DIAGNOSIS
FOR DTC P0120"].
_ OK
D
v
Check ling pressure at idle with selector NGJ_ 1. Remove control valve
lever in “D” position. Refer to “PRES- 7 assembly. Refer to
SURE TESTING", AT-129, AT-138.
oK 2. pheck the following
itemns:
® Valves to control line
pressure (Pressure regu-
lator valve, pressure
maodifier valve, pilot
valve and pitod filter)
® Line pressure solenoid
valve
.
Check again. NG‘ 1. Perform A/T control unit
" in ignal
oK ! pul/ogtput signa
inspection.
2. If NG, recheck A/T con-
s trol unit pin terminals for

INSPECTION END

AT-113

damage or loose con-
nection with harness
conNnactor.

@l

EM

LG

G

e

BT

A

725
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

~
—

oK OK in “1” position
yNG in “R” position

Refer to "ON-VEHICLE
SERVICE", AT-138.

2. Check the following items:

® Valves to control line pressure
(Pressure regulator valve, pres-
sure modifier valve, pilot vaive
and pilot fitter)

. ® Line pressure solenoid valve

SAT483G 3. Disassemble A/T.

4. Check the following items:

& Qil pump assembly

* Torque converier

® Heverse chitch assembly

& High clutch assembly

S\ 1. Remove control valve assembly.

cl

NG

Check line pressure at idle with selector
fever in “R” position. Refer to “PRES-
SURE TESTING", AT-129.

6. Vehicle Does Not Creep Backward In “R”
Position
iy )
SYMPTOM:
Vehicle does not creep backward when selecting “R” position.
N
Check A/T fiuid level again. G, Refill ATF.
' OK ®
NG in both “1” l
SATEIEA E v and "R positions .
Check stall revolution with selector jever »! 1. Remove control vaive
'E in “1” and "R positions. assembly. Refer 10 "ON-
VEHICLE SERVICE”,

AT-138.

2. Check the following
items:

& Valves to control line
pressure {Pressure regu-
lator valve, pressure
modifier valve, pifot valve
and pilot fitter)

e Line pressure solenoid

valve

. Disassembie A/T.

Check the following

itemns:

Oil pump assembly

Torque converter

Reverse clutch assembiy

High clutch assembly

Low & reverse brake

assembly

& | ow one-way clutch

00

[ N N N ]

oK
SAT494G

D ‘

1. Rermove oil pan.
2. Check A/T fluid condition.

l NG OK

@

Y

. Remove control valve
assembly. Refer to "ON-
VEHICLE SERVICE”,
AT-138,

2. Check the following

itemns:

* Valves to controf line
pressure (Pressure regu-
{ator valve, pressure
modifier valve, pilot valve
and pilot filter)

® Line pressure solenocid

valve

Disassemble A/T.

Check the following

item:

o Oil pump assembly

—y

Check again.

NG

oK

SATI7T1B ¥

INSPECTION END

16 AT-114

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

2, ¥ NG, recheck A/T con-

trol unit pin terminals for

damage or loose con-
nection with harmess
connector.

e




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

SATE3BA

7. Vehicle Does Not Creep Forward In “D”, “2”

Or “1” Position

SAT493G

SATI71

SYMPTOM:
Vehicle does not creep forward when selecting “D”, "2 or “1”
position.
- - NG )
Check A/T fluid level again. »| Refill ATF.
OK
®
B ) 1
Check stall revolution with selector lever in NG' 1. Remove control valve
“D” position. Refer to “STALL TESTING”, assembly. Refer to
AT-126. AT-138.
2. Check the following
_ OK items:
* Valves to control line
r pressure {Pressure
regulator valve, pres-
Check line pressure al idle with selector lever suge modifier vaJ‘\)re.
in "D pos’,‘ition. Refer to "PRESSURE pilot valve and pilot
TESTING”, AT-1289. filter)
® Line pressure sole-
OK i NG noid valve
1. Remaove control vaive assembly. 3. Disassemble NT
Refer 1o AT-138. ¥ 4. Check the [OHOW'”'\Q
2. Check the following items: ftems:
® Valves to control line pressure & Oil pump assembly
(Pressure regulator valve, pressure e Forward clutch
modifier valve, pilot vaive and pilot assembly
fiter) & Forward one-way
& Line pressure solenoid valve clutch
3. Disassemble AT ® Low one-way clutch
4. Check the following item: ¢ 'a-‘s’:;r%‘ brl‘;"e"se brake
® Oil pump assembl
' pump assembly e Torque converter
[ NG
()
1. Remove oil pan.
2. Check A/T fluid condition.
OK
r
: NG
Check again. »| 1. Perform A/T control
unit input/output sig-
OK nal inspection.
2. If NG, recheck A/T
3 control unit pin termi-
nals for damage or
INSPECTION END loose connection with
harness connector.
AT-115

727
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

INSPECTION END

o8 AT-116

1 Revolution sensor 8. Vehicle Cannot Be Started From D,
> ~ Vehicle speed
— = sensor«-MTR SYMPTOM:
Ll I Shift solenoid valve A . .
Self-diagnosis Shift solenoid Vehicle cannot be started from D, on Cruise test — Part 1.
start valve B Is 6. Vehicle Does Not Creep Backward In No o/ G0 to 6. Vehicle Does Not
. -~ Light “R" Position OK? "| Creep Backward In “R”
Position, AT-114.
Yes
- Shade i
1 Does self-diagnosis show damage to Yes Check damaged circuit.
saToaaral | vehicle speed sensor-A/T (revolution "1 Refer to "TROUBLE DIAG-
sensor), shift solenofd valve A, B or NQSIS FOR DTC P0720,
T | vehicle speed sensor-MTR after cruise P0750, PO755 or VHCL
test? SPEED SEN-MTR", AT-68,
97, 100 or 108.
No
E v
Check throttle position sensor. Refer to NGk Repair or replace throttle
EC section ["Throttle Position Sensor "| position sensor.
. . (DTC: 0403)", “TROUBLE DIAGNOSIS
Throttle posmonf:;t/ch_( FOR DTC P0120"].
/é\ i@% oK
Intake manifold col!ector\
o) W v
>~ {\\‘\W = ﬁ SATSo9H Check line pressure at stall point with NGL
selector lever in “D” position. Refer to "1 1. Remove control valve
“PRESSURE TESTING", AT-129. assembly. Refer to
AT-138.
oK 2. Check the following
items:
= \ 4 NG | o shift vaive A
1. Remove oil pan. "] & shift valve B
2. Check A/T fluid condition. s Shift sclencid valve A
e Shift solenoid valve B
OK e Pilot valve
4 e Pilot filter
1. Remove control vatve assembly. Refer 3. Disassemble A/T.
to AT-138. 4. Check the following
SAT494G| | 2. Check the following items: items:
® Shift valve A ® Forward clutch assembly
® Shift valve B e Forward one-way clufch
& Shift solenoid valve A ® | ow one-way cluich
¢ Shift solenoid valve B ¢ High clutch assembly
e Pilot valve # Torque converter
& Pilot filter o Oil pump assembly
OK OK
y
Check again. NG; 1. Perform A/T control unit
" input/output signal
SAT171B OK inspection.
2. If NG, recheck A/T con-
4 trol unit pin terminals for

damage or loose con-
nection with harness
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Sel-dlagnosis

9. A/T Does Not Shift: D, —» D, Or Does Not

Kickdown: D, — D,
SYMPTOM:

AT-117

start A/T does not shift from D, to D, at the specified speed.
L A/T does not shift from D, to D, when depressing accelerator
““““““““““““““ Light pedal fully at the specified speed.
N
4 Shade 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”
Cannot Be Slarted From D, OK? Or “1” Position and 8.
SAT344H Vehicle Cannot Be Started
Yes From D,, AT-115, 116.
’E - Yes
Revolution sensor E Does “ECU INPUT SIGNALS” in »| Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer to "TROUBLE
inhibitor switch circuit? DIAGNOSIS FOR DTC
PO705", AT-59.
: | (A
Vehicle | | Speed- 25 35 . Does self-diagnosis show damage
speed | | o ter [ |27 A/T control unit to inhibitor switch circuit?
sensor
-L No
1 B v NG
Check vehicle speed sensorA/T {revolu- »| Repair or replace vehicle
SAT723G| | tion sensor} and vehicle speed speed sensorA/T {revolu-
sensor-MTR circuit. Refer to “TROUBLE tion sensor) and vehicle
DIAGNOS!IS FOR DTC P0720 and VHCL speed sensor-MTR circuits.
SPEED SEN-MTR", AT-68, 108.
Ok
: o) r . NG
o = Check throttle position sensor. Refer to »! Repair or replace throtlle
Tep /ﬁ £C section [“Throttle Position Sensor position sensor.
Throttle position sensor (DTC: 0403)", "TROUBLE DIAGNOSIS
Throttle position switch_( FOR DTC P01207).
Al =
_ , D] :
Intake manifoid collecior\\ 1 R » NG 1R ol val
. Remove off pan. »| 1. Remove control valve.
N © W\'\v’Wﬁ SAT359H! | 2. Check A/T fluid condition. Refer to AT-138.
2. Check the following
¢ OK itemns:
* Shift valve A
1. Remove control valve. Refer to AT-138, ® Shift soflenoid valve A
2. Check the following itermns: & Pilot valve
& Shift valve A ' ¢ Pilot filter
¢ Shift solenoid valve A 3. Disassemble A/T.
e Pilol valve 4. Check the following
® Pifot filter itens:
® Servo piston assembty
oK OK| ® Brake band
. ® Qil pump assembly
: NG
SAT171B| | Check again. » 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
A 4 trol unit pin terminals for
damage or loose con-
INSPECTION END nection with harness
connector.
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

O OFF

Sel-diagnosis
start

10. A/T Does Not Shift: D, —» D,

SYMPTOM:

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

lntake manrfotd coHector

9 L =

SAT359H

SAT171B)

730

INSPECTION END

AT-118

Are 7. Vehicle Does Not Creep Forward In | N® | Go to 7. Vehicle Does Not
“D, 2" Or 1" Position and 8. Vehicle "1 Creep Forward In “D”, "2"
Cannot Be Started From D, OK? Or “1" Position and 8.
v Vehicle Cannot Be Started
8 From D,, AT-115, 116.
y
Does “ECU INPUT SIGNALS” in | Y88 | Check inhibitor switch cir-
=/ Data Monitor show damage to | cuit. Refer to “TROUBLE
inhibitor switch circuit? DIAGNOSIS FOR DTC
OR PO705", AT-59.
@ Does self-diagnosis show damage
to inhibitor switch circuit?
No
B y
- " NG .
Check throttle position sensor. Refer to .| Repair or replace throttle
EC section [“Throttle Position Sensor "| position sensor.
{DTC: 0403}", “TROUBLE DIAGNOSIS
FOR DTC P0O120"].
OK
Y
1. Remove oil pan. NG | 1 Remove controf valve
2. Check A/T fluid condition. " assembly. Refer to
AT-138.
OK 3 .
; 2. Check the following
1. Remove control valve assembily. Refer items:
to AT-138. ® Shift valve B
2. Check the following itemns: ® Shift solencid valve B
® Shift valve B * Pilot valve
# Shift solenoid valve B ® Pilot filter
e Pilot valve 3. Disassembie A/Y.
* Pilot filter 4, Check the fO“OWing
items:
OK OK| ® Servo piston assernbly
< ¢ High clutch assembly
¢ Oil pump assembly
A 4
Check again. NG | 1. Periorm AT control unit
input/foutput signal
OK inspection.
2. It NG, recheck A/T con-
¥ trol unit pin terminals for

damage or loose con-
nection with harness
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Revolution sensor 11. A/T Does Not Shift: D3 — D4
~MAf e Vehicle speed sensor-MTH
= = Shift solenold vaive A SYMPTOM:
Ear AR . ‘g
R T— Shit solencid vale 8 | @ AT does not shift from D; to D, at the specified speed.
perature - "
start sensor e  A/T must be warm before D, to D, shift will occur.
- t
Uoh Are 7. Vehicle Does Not Creep Forward In No »l G0 to 7. Vehicle Does Not
“D", "2" Or “1” Position and B. Vehicle Creep Forward In “D", “2"
- Shade Cannot Be Started From D, OK? Or “1" Position and 8.
Vehicle Cannot Be Started
i Light Yes From D, AT-115, 116.
S5AT363HB
,

E Does self-diagnosis, after cruise Yes= Check damaged circuit.
test, show damage to any of the Refer to “TROUBLE DIAG-
following circuits? NOSIS FOR DTC PO705,
@ Inhibitor switch P0O710, P0O720, PO750,

& Overdrive control switch PO755 or VHCL SPEED
® A/T fluid temperature sensor SEN-MTR", AT-59, 65, 68,
® Revolution sensor 97, 100 or 108.
® Shift solenoid valve A or B
o Vehicle speed sensorMTR
No
Intake rnamfcld collector E]
y
%\\’\W /-—\ SATISH | Check throttle position sensor. Refer to NG.; Repair or replace throtile
EC section [“Throltle Position Sensor position sensor.
{DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO120”).
CK
!
1. Remove oil pan. NG.: 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-138.
OK 2. Check the following
itemns:
1. Remove control valve assembly. Refer o Shift valve B b
SAT1718 to AT-138. . voa:;s;r“” clutch control
2. Check the following i : A .
. Schi‘falcvatlvee g; lowing ltems . g!"uft solfenmd valve B
® Overrun clutch control valve e P! ot ;’I‘?‘ ve
® Shift solenoid valve B @ Pilot filter
® Pilot valve 3. Disassemble A/T.
ey k the following
¢ Pilot filter 4. _Chec
items:
0K # Servo piston assembly
OK| e Brake band
e Torque converter
® Oil pump assembly
v
Check again. NG- 1. Perform A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
L 4 trol unit pin terminals for
damage or loose con-
INSPECTION END nection with harness
connector.

AT-119
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

12. A/T Does Not Perform Lock-up

732

INSPECTION END

AT-120

~N Vi
=[oror]= SYMPTOM:
/ rARSN »pe
A/T does not perform lock-up at the specified speed.
Self-diagnosis Torque converter clutch pe P P P
start solencid valve
L . - Light Does self-diagnosis show damage to Yes | Gheck torque converter
torque converter clutch solenoid vaive cir- clutch solencid valve cir-
L - Shade cuit after cruise test? cuit. Refer to "TROUBLE
No DIAGNOSIS FOR DTC
SAT346H PO740", AT-86.
—
[E B !
Check throtile position sensor. Refer to NG Repair or replace throttle
EC section ["Throttle Position Sensor "| position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO1207].
Throitle position sensor
Throttle posmon switch CK
a{ -{ ) 4
1. Remove control valve. Refer 1o AT-138. | NG Repair or replace damaged
'““’ke "“a""°'°' °°""°’°r\ 2. Check following items: "1 parts.
%\/\\T sAT359H| | @ Torque converter clutch control valve
& Torgue converter relief vaive
@ Torque converter clutch solencid valve
® Pilot valve
# Pilot filter
OK
Check again. NG 1 1. perform A/T contral unit
oK i !nput/ogtput signal
inspection.
2. If NG, recheck A/T con-
y trol unit pin terminals for

damage or loose con-
nection with harness
connector.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Self-diagnosis

A .
~— | O/D OFF |—
SN

start

Engine speed signal

-~ Light

- - Shade

SATA47H

13. A/T Does Not Hold Lock-up Condition

SAT171B

SYMPTOM:
A/T does nat hold lock-up condition for more than 30 seconds.
r ) ] Yes . .
Does self-diagnosis show damage to »i Check engine speed signal
engine speed signal circuit after cruise circuit. Refer to
test? “TROUBLE DIAGNOSIS
FOR DTC PO725", AT-70.
E No
=
1. Remove oil pan. NG,
2. Check A/T fluid condition. 1. Remove control valve
assembly. Refer to
,t OK AT-138.
2. Check the following
1. Remove control valve assembly. Refer items:
to AT-138. ® Torgue converter clutch
2. Check the following items: control valve
& Torque converter clutch control valve s Pilot valve
® Pilot valve @ Pilot filter
» Pilot filter 3. Disassemble A/T.
4. Check torque converter
K oK and oil pump assembly.
. NG .
Check again. » 1. Pettorm A/T control unit
input/output signal
OK inspection.
2. If NG, recheck A/T con-
¥ gol unit pin Itermimals for
amage or loose con-
INSPECTION END nection with harness
connector.

Self-diagnosis
start

14. Lock-up Is Not Released

SYMPTOM:

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

E Does “ECU INPUT SIGNALS” in
)/ Data Monitor show damage to
closed throttle position switch cir-

cuit?
OR

Yes

SAT344H

Does sell-diagnosis show damage
to closed throtile position switch

circuit?

No

Y

.| Check closed throtile posi-
7| tion switch circuit. Refer to

"TROUBLE DIAGNOSIS
FOR DTC PO705", AT-59.

Check again.

NG

lox

INSPECTION END

AT-121

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

2. If NG, recheck A/T con-
trot unit pin terminals for

damage or loose connec-

tion with harness con-
nector.
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

734

AT-122

N 15. Engine Speed Does Not Return To Idle
~[om o] - (Light Braking D, — D,)
-~ [
Self-diagnoss SYMPTOM:
start Overrun ‘clutch . .
solnoid valve e Engine speed does not smoothly return to idle when A/T
_ shifts from D, to D,.
TTOImMw T Lot ¢ Vehicle does not decelerate by engine brake when turning
overdrive control switch OFF.
-- - - Shade e Vehicle does not decelerate by engine brake when shifting
AT from “D” to “2” position.
SAT346H
Does self-diagnosis show damage to Yes} Check overrun clutch sole-
overrun clutch solenoid valve circuit aflter nold valve cireuit. Refer to
cruise test? "TROUBLE DIAGNOSIS
FCR DTC P1760", AT-105.
No
E )
Check throttle position sensor. Refer to NG._L Repair or repiace throttle
Throttie position switch EC section ["Throttle Position Sensar position sensor.
g3 {DTC: 0403)", “TROUBLE DIAGNOSIS
{é\ W N FOR DTC P0120"}.
Intake manifold collecor\ OK
9 YR = sarem ,
1. Ramove oil pan, NGr 1. Remove control valve
2. Check A/T fluid condition, assernbly. Refer to
AT-138.
OK 2. Check the following
X items:
1. Remove control valve assembly. Refer # Overrun clutch control
to AT-138. valve ,
2. Check the following items: Overrun clutch reducing
& Overrun clutch control valve valve terioid
® Overrun clutch reducing valve voa"rf;run clutch solenol
® Overrun clutch solenoid valve Disassemble A/T.
OK . Check the fallowing
SAT171B OK tems:
- Overrun clutch assembly
Qil pump assembly
A
. NG :
Check again. »| 1. Perform AT control unit
inpul/output signal
oK inspection.
. 1f NG, recheck A/T con-
r trof unit pin terminals for
damage or loose con-
INSPECTION END neclion with harness
conneactor.




DIAGNOSTIC PROCEDURES FOR SYMPTOMS

Revolution sensor
Vehicle speed

16. Vehicle Does Not Start From D,

AT-123

-~ \ Ié
::5 sonsor:MTR SYMPTOM:
it Shift solenoid valve A . ]
Selt-dlagnosis Shift sotenoid Vehicle does not start from D, on Cruise test — Part 2.
start valve B m @ﬂ
. - - Light
Does self-diagnosis show damage to Yes | Check damaged circuit.
vehicle speed sensor-A/T {revoiution "| Refer to “TROUBLE DIAG- MA
- Shade 11 gensor), shift solenoid valve A, B or NOSIS FOR DTC P0720,
R vahicle speed sensor-MTR after cruise PO750, PO755 or VHCL
SATS34FA test? SPEED SEN-MTR", AT-68, EM
534 97, 100 or 108.
No
y
Check again. NG | 1. Perform AT controf unit LG
oK !npuﬂm_Jtpul signal
inspection. E@
2. It NG, recheck A/T con-
h 4 trol unit pin terminals for
Go to 8. Vehicle Cannot Be Started From damage or loose con- FE
D,, AT-116. nection with harness
connector.
CL
B\ 17. A/T Does Not Shift: D, - D,;, When -
Overdrive Control Switch “ON” — “OFF”’
Self-diagnosis SYMPTOM: . . ) AT
start A/T does not shift from D, to D; when changing overdrive
control switch to “OFF” position.
____________________ nght FA
Does “ECU INPUT SIGNALS” in | Y88 | Check overdriva control
3 Shade Data Monitor show damage to swilch circuit. Refer to
* overdrive control switch circuit? “TROUBLE DIAGNOSIS
CR FOR DTC P0O705", AT-59.
SAT344H
@ Does self-diagnosis show damage BE
to overdrive control switch circuit?
No
y ST
Go to 10. A/T Does Not Shifi: D, — Dj,
AT-118. 5
RS
E[:’:‘,}':”'J
[FA
=8
(b7
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DIAGNOSTIC PROCEDURES FOR SYMPTOMS

18. A/T Does Not Shift: D, — 2,, When Selector

Lever “D” — “2” Position
Selt-diagnosis SYMPTOM:
start A/T does not shift from D, to 2, when changing selector lever
from “D” to “2” position.
———————————————————— Light
=) Poes "ECU INPUT SIGNALS" in Yes Check inhibitor switch cir-
\  Shade =/ Data Monitor show damage to "1 cuit. Refer to “TROUBLE
> inhibitor switch circutt? DIAGNGSIS FOR DTC
SAT344H OR P0705”, AT-59.
@ Does self-diagnosis show damage
to intibitor switch circuit?
No
¥
Go to 9. A/T Does Not Shift: D, — D, Or
Does Not Kickdown: D, — D,, AT-117.
19. A/T Does Not Shift: 2, - 1,, When Selector
Lever “2” — “1” Position
Seli-diagnosts SYMPTOM:
start A/T does not shift from 2, to 1, when changing selector lever
Hent from “2” to "“1” position.
____________________ g
f§) Does ECU INPUT SIGNALS" in Yes | Check inhibitor switch cir-
Data Monitor show damage to cuit. Refer to “TROUBLE
]  Shade inhibitor switch circuit? DIAGNOSIS FOR DTC
OR PD705", AT-58.
Does self-diagnosis show damage
to inhibitor switch circuit?
El No
{ NG 1. Perform A/T control unit
Check again. input/output signal
inspection,
OK 2. If NG, recheck A/T con-
X trot unit pin terminals for
damage or loose con-
INSPECTION END nection with hamess
connector.
SAT7768B
AT-124

736



DIAGNOSTIC PROCEDURES 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,.

Is 6. Vehicle Does Not Creep Backward In
"R" Position OK?

No

Yes

Y

Go to 15. Engine Speed Does Not Return
To ldle (Light Braking D, — D;), AT-122.

AT-125

Go to 6. Vehicle Does Not

| Creep Backward In “R"

Position, AT-114.

MIA
LG
EC
RS
cL
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FA
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A

EL
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TROUBLE DIAGNOSES

SATEATB

SAT513G)

SAT514G)

SATT7T1B

738

Final Check
STALL TESTING
Stall test procedure

1.
2.

e 0w

—
e

Check A/T and engine fluid levels. If necessary, add.
Drive vebhicle for approx. 10 minutes or until engine oll 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.
It is good practice to put a mark on point of specified
engine rpm on indicator.

Start engine, apply foot brake, and place selector lever in "D”
position.
Accelerate to wide-open throttle gradually while applying foot

brake.
Quickly note the engine stall revolution and immediately

release throttle.
During test, never hold throttle wide-open for more than 5
seconds.
Stall revolution:
2,000 - 2,300 rpm

Move selector lever to “N” position.

Cool off ATF.

Run engine at idle for at least one minute.

Repeat steps 5 through 9 with selector lever in “2”, “1” and “R”
positions.

AT-126



TROUBLE DIAGNOSES
Final Check (Cont’d)

JUDGEMENT OF STALL TEST

The test result and possible damaged components relating to each result are shown in the illustration.
In order to pinpoint the possible damaged components, follow the WORK FLOW shown in AT-38.

Note

Stail revolution is too high in “D”, “2” or “1” position: €l

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

& Slippage occurs in the following gears:
1st through 3rd gears in “D” position and engine brake functions with overdrive switch set to “OFF". VA,
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully closed
throttle). ..... Forward clutch or forward one-way clutch siippage EM

Stall revolution is too high in “R” position:

® Engine brake does not function in “1” position. ..... Low & reverse brake slippage

¢ Engine brake functions in “1” position. ..... Reverse clutch slippage LE

Stall revolution within specifications:

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

CAUTION:

Be careful since automatic fluid temperature increases abnormally. e

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

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

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

Stall revolution less than specifications: _
e Poor acceleration during starts. ..... One-way clutch seizure in torque converter (i

FA
RA
BiR

ST

AT-127 229



TROUBLE DIAGNOSES

Judgement of stall test

Final Check (Cont’d)

Seltector lever position Judgement
D H 0 L
2 H o i
1 H o] L
R 8] H L
l

Damaged components

Forward cluteh

Low & reverse brake

Forward one-way
chutch

O : Stall revolution is normal.
H : Stall revolution is higher

than specified.

L : Stali revolution is lower

than specified.

Low one-way

clutch
Reverse

—I clutch

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

Engine

™~ Torque converter
one-way ciutch

D H 0
2 H 0
1 H 0
R H Q
Selector Ieve;‘;ositiun Judgement

740

AT-128

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

SATBI5H



TROUBLE DIAGNOSES

Test port for
D, 2 and 1

Test port for
R position

SAT301FA

SATE47B

ST25053000

\ ST25054000
Pressure gauge

il

SAT513G

SAT493G

Final Check (Cont’d)
PRESSURE TESTING
e | ocation of pressure test ports.

e Always replace pressure plugs as they are self-sealing

bolts.

Line pressure test procedure

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

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

3. Install pressure gauge to corresponding line pressure port.

4. Set parking brake and block wheels.

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

5. Start engine and measure line pressure at idle and stall speed.
¢ When measuring line pressure at stall speed, follow the

stall test procedure.

Line pressure: Refer to SDS, AT-239.

AT-129
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TROUBLE DIAGNOSES

Final Check (Cont’d)
JUDGEMENT OF LINE PRESSURE TEST

Judgement

Suspected parts

At idle

Line pressure is low in all posi-
tions.

& Oil pump wear

e Control piston damage

* Pressure regulator valve or plug sticking

¢ Spring for pressure regulator vaive damaged

¢ Fluid pressure leakage between oil strainer and pressure
regulator valve

® Clogged strainer

Line pressure is low in particu-
lar position.

o Fluid pressure leakage betwsen manual valve and particular
clutch

® For example, line pressure is:
— Low 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 "OPERATION OF CLUTCH AND BRAKE”, AT-21.

Line pressure is high.

o Mal-adjustment of throttle position sensor

& A/T fluid temperature sensor damaged

# Line pressure solenoid valve sticking

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

e Pressure regulator valve or plug sticking

# Open in dropping resistor circuit

At stall speed

Line pressure is low.

* Mal-adjustment of throttle position sensor

® Line pressure solenoid valve sticking

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

e Pressure modifier valve sticking

® Pilot valve sticking

742
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TROUBLE DIAGNOSES — A/T Shift Lock System

A/T Shift Lock System

DESCRIPTION

® The mechanical key interlock mechanism also operates as a shift lock:
With the key switch turned to “"ON”, the selector lever cannot be shifted from “P” (parking) to any other @l
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”. A
® The shift lock and key interiock mechanisms are controlied by the ON-OFF operation of the shift lock
solenoid and by the operation of the rotator and siider located inside the key cylinder, respectively.

SHIFT LOCK SYSTEM ELECTRICAL PARTS LOCATION i

LG

EG

Shift fock solenoid

A/T device harness B3
connector
Park position switch

- Park position switch harness connector
~ Loft side” Right side satezer | ST

AT-131 243



TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —

AT-SHIFT-01

IGNITION SWITCH

ON or START
FUSE N
BLOCK Refer to EL-POWER.
(B)
Jlec])
PIG
P#
|| 1 ||
e ASCD
RELEASED ® DEPRESSED | BRAKE
SWITCH
[L2]|
AT DEVICE
LG/R
I - ' l
To EL-ASCD <fjmmm @ LG/R {Iz | 3 B ﬁ
! B
. SHIFT LOCK 511
‘ i SOLENOID
' s21
! L
r G £|1 L B n—a—— O @ L A
G PARK POSITION
I_I_I SWITCH
7]

Refer to fast page (Foldout page).

[=] < = %] )
311 - (MB7
%D Eprne®® RSP @

MAT498A
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TROUBLE DIAGNOSES — A/T Shift Lock System

Ii-'-.i
HS.

ASCD brake
harness term

)

@& | L

CONNECT

(5]

switch
inal

PIG

SAT917HF

W g

G

G

H.S

A/T davice
hamess terminal

CONRNECT

V]

5 o—

LGR

SATZ18H

Diagnostic Procedure
SYMPTOM 1:

Selector lever cannot be moved from "P” position with

L]
key in “ON” position and brake pedal applied.

o Selector lever can be moved from “P” position with key in
“ON” position and brake pedal released.

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

is removed from key cylinder.
SYMPTOM 2:

ignition key cannot be removed when
“P” position. It can he removed when

any position except “P”.

selector lever is set to
selector lever is set to

Check key interlock cable for damage. NG Repair key interlock cable.
oK "] Refer to “Key Interfock
Cable", AT-135.
v
Check selactor lever position for damage. NG_ Check selector lever. Refer
oK "] to "ON-VEHICLE SER-
VICE — Inhibitor Switch
and Controt Cable
Adjustment”, AT-139, 140,
v
CHECK POWER SOURCE. NG | Check the following items:
1. Tum ignition switch to "ON" position. | e Harness for short or
(Do not start engine.) open between battery
2. Check voltage between ASCD brake and ASCD brake switch
switch harness terminal () and ground. harness terminal M
Voltage: Battery voltage ® Fuse
OK e Ignition switch (Refer to
EL section.}
E y
CHECK INPUT SIGNAL NG | Check the following items:
(ASCD BRAKE SWITCH). "1 e Harness for short or
Turn ignition switch to "ON" position. (Do open between A/T
not start engine.) device harness connec-
e Check voltage between A/T device har- tor @ and ASCD brake
ness terminal @ and ground. switch harness connec-
Brake pedal Volt tor @
raxe peda oTege @ ASCD brake switch
Depressed o {Refer to "Component
Reteased Battery voltage Check”, AT-137))
vLOK
®
 AT-133
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure (Cont’d)

S DISCOWNECT ®
A/T device
harness_connector
Be careful not 1} CHECK GROUND CIRCUIT. NG | 1. Repair hamess or con-
to reverse o (62 1. Tum ignition switch to "OFF” position. "} nector.
polarity 2. Disconnect A/T device harness connec- 2. Diode

_ tor.
fL C‘(@ 3. Check continuity between A/T device

harness terminal @ and ground.

SATS19HC

Polarity Continuity
@ {+) NO
@ -} YES

OK

A

CHECK PARK POSITION SWITCH. NG | Replace park position
{Refer to “Compenent Check”, AT-136.) "1 switch.

OK

A

CHECK SHIFT LOCK SOLENOID. NG_ Replace shift fock solenoid.

Y

{Reter to “Component Check”, AT-136.)
OK

y
Reconnect shift jock harness connector.

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

A

Recheck shift lock operation. NG‘ 1. Perform A/T device
g input/output signal

OK . .
inspection test.
r 2. )f NG, recheck harmness
INSPECTION END connector connection.

246 AT-134



TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Steering column

DI

=M

LG

Unlock

EC

Slider
Adjuster holder
Rod

Key interiock
cable

. Casing cap

SATOZ7H

CAUTION: _

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

¢ After installing key interlock cable to control device, make ST
sure that casing cap and bracket are firmly secured in
their positions. If casing cap can be removed with an
external load of less than 39.2 N (4.0 kg, 8.8 Ib), replace RS
key interfock cable with new one.

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

L,

(IR

SATBO2E

AT-135 ' 247



TROUBLE DIAGNOSES — A/T Shift Lock System
Key Interlock Cabie (Cont’d)

INSTALLATION
Lock piate B\‘ 1. Set key interlock cable to steering lock assembly and instail
N\ lock plate.
2. Clamp cable to steering column and fix to controi cable with
band.

3. Set control lever to P position.

Key interlock
cable

Steering

lock
SAT988F

N 4, Insert interlock rod into adjuster holder.
Key interlock rod \\
\/ /

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

SATB05E

Component Check

&> € | sHIFT Lock soLENOID

AT dovice  ctor it sock solencld e Check operation by applying battery voltage to A/T device and
] shift lock solenoid hamess terminal.

SAT920H

PARK POSITION SWITCH _

s DSCONNECT s DISCONNECT

' ES’J\] ' Eé} ¢ Check continuity between A/T device harness terminal @ and
13 182 park position switch harness terminal @ .

AT device Park position switch
harness connector hamess connector —
D:E Condition Continuity
I 1 I 2
) GzD When selector lever is set in “P” position and selec- Yes
B L tor lever butten is released
[::] Except above No
e o

SAT921H

e AT-136



TROUBLE DIAGNOSES — A/T Shift Lock System

Component Check (Cont’d)

N d ASCD BRAKE SWITCH
Gﬁ} e Check continuity between terminals @ and @ .
ASCD brake switch
harness_connector . Condition Continuity
When brake pedal is depressed No Gl
When brake pedal is released Yes
N o A
@ Check ASCD brake switch after adjusting brake pedal — refer
to BR section.
SATIR2HG EM
LC
EC
FE
GL
M

FA

ST
RS
BV
HA
ElL

DX

AT-137 - 249



ON-VEHICLE SERVICE

A/T solenoid harness
connector

SATI27F)

Hamess /

terminal body

SAT995C]

Unit: mm (in}
O Sboits ¢ — 40 (1.57)
® ¢©bolts ¢ = 33({1.30)
@® 2bolts R = 435{1.713)

SATCO4F|

750

Control Valve Assembly and Accumulator
REMOVAL '

1. Drain ATF from transaxle.
2. Remove oil pan and gasket.

3. Disconnect A/T solenoid hamess connector.

4. Remove stopper ring from terminal cord assembly harness

terminal body.
5. Remove terminal cord assembly harness from transmission

case by pushing on terminal body.

6. Remove control valve assembly by removing fixing boits
@O, ®and @. |

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

7. Disassemble and inspect control valve assembly if necessary.
Refer to AT-168.

AT-138



ON-VEHICLE SERVICE
Control Valve Assembly and Accumulator

&\\gx > (Cont’d)

asgc mﬁ:ﬁe\ g 8. Remove servo release and N-D accumulators by applying
/ 1 ) \%9 d compressed air if necessary.

/]

OIS I\%‘ e Hold each piston with a rag.

\a -l @l
-~
A
=M
INSTALLATION
e Set manual shaft in Neutral, then align manual plate with LG
groove in manual valve.
e After installing control valve assembly, make sure that
selector lever can be moved to all positions. Ee
FE
CL,
Revolution Sensor Replacement WIT
1. Remove under cover.
2. Remove revolution sensor from A/T.
3. Reinstali any part removed.
& Always use new sealing parts.
- [FA
Revolution sensor
SAT357H
Inhibitor Switch Adjustment BR
1. Remove control cable from manual shaft.
2. Set manual shaft in “N" position. ' ST
3. Loosen inhibitor switch fixing bolts.
RS
BY

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

5. Reinstafl any part removed. '

6. Check continuity of inhibitor switch. Refer to AT-63. EL

Fin 4 mm (0.16 In} dia
o

SATA04F|

AT-139
751



ON-VEHICLE SERVICE

Control cable

~{1.20 - 1.50 kg-m,
8.7 - 10.8 ft-ib)

!

\ KV38105450
(W34286)

SAT782

752

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

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

cable. Install any part removed.

Differential Side Oil Seal Replacement

1.
2.

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

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

AT-140



REMOVAL AND INSTALLATION

Removal

CAUTION:

When removing the transaxle assembly from engine, first
remove the crankshaft position sensor (POS) from the assem-
bly.

Be careful not to damage sensor edge.

1. Remove battery and bracket.

2. Remove air cleaner and resonator. MA

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

4. Disconnect hamess connectors of revolution sensor and EM
vehicle speed sensor.

5. Remove crankshaft position sensor (POS) from transaxle.

6. Remove LH engine mounting from transaxle and body. Tighten LG
LH engine mounting bolts to the specified torque. Refer to EM
section (“ENGINE REMOVAL”). EC

7. Disconnect control cable at transaxle side.

8. Drain ATF.

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

10. Disconnect oil cooler piping.

11. Remove starter motor from transaxle. CL

12. Support engine by placing a jack under oil pan.

¢ Do not place jack under oil pan drain plug.

13. Remove center member. Tighten center member bolts to the M1
specified torque. Refer to EM section (“ENGINE REMOVAL”).

14. Remove rear cover plate and boits securing torque converter
to drive plate. Tighten rear plate cover bolts to the specified
torque. Refer to EM section (“OIL PAN").

o Rotate crankshaft for access to securing bolts.

[FA,
15. Support transaxle with a jack. BR
16. Remove bolts fixing A/T to engine.
17. Lower transaxie while supporting it with a jack.
8v
RS
BT
Installation HA
¢ Drive plate runout
CAUTION: EL
Do not allow any magnetic materials to contact the ring gear
teeth.
Maximum allowable runout: 4
Refer to EM section (“Inspection”, “CYLINDER
BLOCK").
e If this runout is out of allowance, replace drive plate with ring
gear.
SAT977H
AT-141
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REMOVAL AND INSTALLATION

@® : AT to engine
8 : Engine to A/T

Ol )
®

SATA06H,

SATG38A]

754

Installation (Cont’d)

®  When connecting torque converter to transaxle, measure dis-
tance "A” to be certain that they are correctly assembled.
Distance "A":
14 mm (0.55 in) or more
e Install bolts fixing converter to drive plate.
e With converter installed, rotate crankshaft several turns to
check that transaxle rotates freely without binding.
& Tighten bolt securing transaxle.
Tightening torgue .
Bolt No. N (kg-m, ft-lb) mm (in)
@ 70 - 79 (7.1 - 8.1, 51 - 59) 65 (2.56)
@ 70-79 (7.1 - 8.1, 51 - 59) 52 {2.05)
@ 70 -79 (7.1 - 8.1, 51 - 59) 52 (2.05)
@ 70-79 (7.1- 8.1, 51-59) 40 (1.57)
® 70-79 (7.1 - 8.1, 51 - 59) 124 (4.88)
e Reinstall any part removed.
e Check fluid level in transaxle.
¢ Move selector lever through all positions to be sure that tran-
saxie 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.
e Perform road test. Refer to AT-39.
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MAJOR OVERHAUL

SEC. 311-313.327.381

FO4A
{113 - 127 (11.5 - 130, 83 - 94) Differential side bearing Gl

Pinion mate thrust washer
Pinion mate gear adjusting shim *
Pinion mate shaft /ﬁﬁ{/ /\ A
Lock pin@ _\? \
&

Side gear {9.0 - 10.5, 65 - 76)
0 - 108, EM

Side gear thrust washer % {UJ \@
a6 A .
Differential case \@ . o .
5 .‘.

Differential side
bearing

Final gear E@
3.7 - 5.9 (0.38 - 0.6, 33.0 - 52.1)

Side gear thrust washer #

Speedometer drive gear .—Viscous coupling FIE
Differential side bearing Differential- case LH
Side gear
Pinion mate thrust washer CL

Pinion mate gear

2 7 -1
Pinion mate shaft {0.7 - 1.1, 61 - 96) MT
Differential case RH

A

[)18 - 21 (1.8 - 21,13 - 15)——@?"/a

®5-705-07,43-861) [@)5-705-0743-61) z 2= 1G)
Gil pump cover
Speedometer pinion—\ . Q Baffle plate

Inner gear R

\ Outer gear

»Q g O-ring 634 CATE)
Oil pump housing

Qil seal Q Seal lip

Oil pump assembly ST['

RS
Differential lubricant tube
Converter housing

Ditferential side oil seal

) Seal lip

Totque converter
[O)as - 5945 - 6.0, 33 - 43) [® : N.m (kg-m, in-lb) A
[ . Nem (kg-m, ftib)
CATE>:  Apply ATF.
ETA (F) ©  Apply petroleum jelty. EL
* . Select with proper thickness.

[DX

SAT408HB

AT-143 755



MAJOR OVERHAUL
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MAJOR OVERHAUL
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MAJOR OVERHAUL

Qil Channel

High clutch pressure

Torque converter pressure (Lock-up released)
Torgue converter Oil pump discharge hole
pressure

{Lock-up released)

Torque converter pressure (l.ock-up applied)
Reverse clutch pressure

Servo release accumulator

Oil pump shoulder pressure

assembly

Qil pump suction hole
Reverse

clutch Differentiat lubricant hole
pressure

~— Qil cooler tube {IN)

|— Servo release
accumulator
back pressure
{Reverse cfutch
pressure)

Servo 4th apply
chamber pressure

Servo 2nd apply
chamber pressure

suction hole

— Qil pump discharge hole

Servo 3rd release
chamber pressure
High clutch pressure

—Torque converter
pressure
(Lock-up applied)

Low & reverse brake pressure

0 lutch N-D accumulator shouider pressure
verrun clutch pressure {Line pressure)
Forward clutch pressure

p N-D accumulator back pressure

{Servo 4th apply chamber pressure)

Oil cooler tube (OUT) hole
Forward clutch pressure

Qil cooler tube {IN) hole
Overrun clutch pressure Torque converter pressure
{Lock-up released)

Torgue converter pressure
{Lock-up applied)

High clutch
pressure

L [ - 4

Qil pump discharge hole L

Low & reverse brake L P 9 Oil cooler (IN) hole pressure
pressure Reverse ciutch pressure

Differential lubricant Oil pump suction hole

hole

Line pressure

AT-146
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MAJOR OVERHAUL

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

Quter and inner diameter of needle bearings

Quter diameter of thrust washers @H
Itemn Quter diameter Item Quter diameter | inner diameter
number mm (in) number mm (i} mm (in}
* 76.0 (2.992} @ 49.8 (1.961) 35.2 (1.386) MIA
* 80.0 (3.150) 41.8 (1.646) 23.1 (0.909)
% : Setect proper thickness 70.0 (2.756) 50.0 (1.989)
(D) 50.9 {2.004) 31.2 (1.228) EM
E 51.0 (2.008) 33.1 {1.303)
@ &) 49.8 {1.961) 35.2 {1.386)
@ G 56.5 (2.224) 34.9 (1,374) LC
H 87.0 (3.425) 60.0 (2.717)
50.6 (1.992) 34.7 (1.366)
=
o EC
iy [~
Gl
(I

A
RA
BR
1]
RS
El)
it
Outer & inner diameter of bearing races,
adjusting shims and adjusting spacer soe Outer diameter of snap rings
ltem Outer diameter | Inner diameler ltem Outer diameter EL
number mm (in) mm {in) numbar mm (in)
* | 51.0 (2.008) 36.0 (1.417) O 150 (5.91)
M* | 38.0 (1.496) | 28.1 (1.1086) ® | 157 (@689) )4
®* 75.0 (2.853) 68.0 (2.677) 04A Q T82.8 (7.197)
* : Select proper thickness 173.8 (6.843)
133.9 (5.272)

AT-147
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DISASSEMBLY

SATOD8D

Bend a wire and use

gr it as a check tool.
o Approx. 3.0 (0.118)
8 [Bend & 1.5 (0,059) dia.
- wire In half.]
w } Quter race
g
e
q oy

Approx.

15 (0.59)

Unit: mm (in) Cne-way cliutch

SATO0SD)

A AN
{ Ol cP?rgng'F{e'] || — washer
=
Cﬂ% e i_"'c.—_
=7
= & = 4=

/‘Tﬁ[TJ;&E"J‘ 2

\

er

(.::
W
asl

/Ie/
O-ring — | Oil cooler
Wash tube

L8

SAT411HA

SATS52F

760

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

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
one-way clutch outer race.

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

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

4. Remove oil charging pipe and oil cooler tube.

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

AT-148



DISASSEMBLY

7. Remove oil pan and oil pan gasket.

¢ Do not reuse oil pan bolts.

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

e [f 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. LC
@ 5bolts § = 40 (15N a. Remove control valve assembly by removing fixing bolts @, ®
® &bolts ¢ = 33 (1.30 and @.
® 2bolts ¢ = 435(1.713) e Be careful not to drop manual valve and servo release =0
accumulator return spring.
IFE
CL

[RA
SATO04F
— b. Remove stopper ring from terminal body. B
//62—:_@ L Pp g Y. BR
Stopper ring /(? " Terminal bo
/ :—\—- et g Sl_r
N
_ /@ o)
NG E RS
AT soaoid
~— harness T

/ / % //SATO1 5D

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

EL

SATO16D
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DISASSEMBLY

10. Remove manual valve from control valve assembly.

Manual valve

SATOOS5F

, 11. Remove return spring from servo release accumulator piston.
Return spring

servo release accumulator piston
N-D accumulator piston

12. Remove servo release accumulator piston with compressed
= air.
f\ A 13. Remove O-rings from servo release accumulator piston.

Servo release accumulator piston

/ u@%')/// SAT019D;Q

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

f .

H . . Y
N-D accumulator piston ~

:ﬂj ﬁlumﬂ [;‘Ij__\“ ,f""‘;“'SAT;)ZOD

Contact surface

-1 16. Check accumulator pistons and contact surface of transmis-
~ AN sion case for damage.
NN 17. Check accumulator return springs for damage and free length.

Contact
surfece

262 AT-150



DISASSEMBLY

® 18. Remove lip seals.

Lip seals ") o
(4 pieces) T ’0\1
§ e A

MA

EM

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

LG

EC

FE

L & R oil tube @IL
SATB62HA

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

a. Remove converter housing mounting bolts.
b. Remove converter housing by tapping it lightly.
FA

m

¢. Remove O-ring from difterential oil port. BB

ST

RS

21. Remove final drive assembly from transmission case.

EL

HDX

AT-151 263



DISASSEMBLY

SATO10FB

SATO31D

SATO{1FB

SATC32D!

SAT230FA|

764

22. Remove differential side bearing outer race from transmission
case.

23. Remove differential side bearing adjusting shim from transmis-
sion case.

24. Remove differentiai side bearing outer race from converter
housing.

25. Remove oil seal with screwdriver from converier housing.
¢ Be careful not to damage case.

26. Remove oil tube from converter housing.

AT-152



DISASSEMBLY

27. Remove oil pump according to the following procedures.
a. Remove O-ring from input shaft.
@l
A
EM
_ b. Remove oil pump assembly, baffle plate and gasket from trans-
? Of pur mission case. e
Baffle plate E@
FE
SATO12F @L
¢. Remove thrust washer and bearing race from oil pump assem- MT
@/Bearing race b|y' d
Thrust washer
©’/—
[FA
SATO13F]
. 28. Hemove brake band according to the following procedures. BR
@D T~ o a. Loosen lock nut, then back off anchor end pin.
=== e e Do not reuse anchor end pin
/ F o ot e pin. -
1J L
= RS
2 o
SATO14FA
QL \j 3 Brake band b. Remove brake band and strut from transmission case. A
w T AETS l=.>°j' =
=t ] =
= :‘\\ r/’ B EL
‘k\i(é:%md’/ DX
RSNl s
“-\ =N
AL
12 ] Strut Py _‘J. -
SAT196F]
AT-153

765



DISASSEMBLY

40 - 50 (1.57 - 1.97)
_

40
Ei-_m

Unit: mm (in}
SAT039D|

r SATO40D

Input shaft assembly

SATS566F|

Needle bearing ‘ |
hn =) -
: 1

Neeadle
bearing

SAT567F

766

¢ 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 cluich
according to the following procedures.
a. Remove input shaft assembly {high clutch) with reverse clutch.

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

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

AT-154



DISASSEMBLY

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

High clutch hub
case.
Front sun gear

SATS68F EIMI

_ e. Remove front sun gear and needle bearing from high clutch
High chutch hub hub and check for damage or wear. LG
f. Remove bearing race from front sun gear and check for dam-

\@4..:_{:9 age or wear. -
Front sun gear a
o =] X

i =
Bearing race .
&

SATO19F

Needle béaring

30. Remove needle bearing from transmission case and check for T

. 4 —gap
Needle bearmg\ﬁd =i damage or wear.

J e sy :

qE s MDY A ,
S "
“if by

SATO20F|

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

ST
RS
B
32. Remove low one-way cluich and front planetary carrier assem- IFIA
bly according to the following procedures.
a. Remove snap ring with flat-bladed screwdriver. EL
IDX

AT-155
767



DISASSEMBLY

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

A VAN
Hooking tool
made of wire.

Approx. 3 mm (0.12 In) dia.

Cut these area

SATO21F|

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

-
SAT022F|

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 . . R
¢ Do not remove return springs from spring retainer.

SAT148F

. AT-156



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

Gl
A
SATO4BD =M
Low and reverse g. Remove needle bearing, low and reverse brake piston and
brake piston retainer from front planetary carrier. LG
and retainer
EC
Front planetary 3
cartier i Black side
N 7 FE
"-._ _."‘,.
Needle bearing._ oo™ 1
S~ = 6L
SATD24F
Clearance h. Check front planetary carrier, low one-way clutch and needle
_— bearing for damage or wear. T
i. Check clearance between planetary gears and planetary car-
rier with feeler gauge.
Standard clearance: AT
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit: BA
0.80 mm (0.0315 in)
Replace front planetary carrier if the clearance exceeds allow-
able limit.

SATO25F]

33. Remove rear planetary carrier assembly and rear sun gear g
according to the following procedures.
a. Remove rear planetary carrier assembly from transmission

case. ST
RS
BT
SATOZGF:
b. Remove rear sun gear from rear planetary carrier. HA
Rear sun gear
Take care of its direction.
. EL
Rear planetary carrier
IoX

SATO27F;

AT-157 o



DISASSEMBLY

]

.:—1:|
i 174
Black side

Needle bearmg\. ' T :F

SATO28F

Needle bearing

Rear planetary
carriar

Clearance
I

Feeler gauvge

SAT054D

Rear internal gear

W
}—“\\,
Forward clutch hub

E@ = 'l\ Do
\\\\ \:
c U "' ad — 1 @
=N H\ =g - J
D [=) — g oy ‘é
— — =7 EiS
SATOR9F

Cverrun clutch hub

SATO30F|

Overrun clutch hub

Needle bearing

SATO31F

770

Remove needle bearings from rear planetary carrier assembly.

C.
d. Check rear planetary carrier, rear sun gear and needle bear-
ings for damage or wear.
e. Check clearance between pinion washer and rear planetary
carrier with feeler gauge.
Standard clearance:
0.20 - 0.70 mm (0.0079 - 0.0276 in)
Allowable limit:
0.80 mm (0.0315 in)
Replace rear ptanetary carrier if the clearance exceeds allow-
able limit.
34. Remove rear internal gear and forward cluich 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-158



DISASSEMBLY

Forward clutch

SATO32F

Black side
MNeedle bearing I
—p éfi’

SATO33F

SAT341FA

SAT440D

37. Remove forward clutch assembly from transmission case.

38. Remove needle bearing from fransmission case.

cedures,
Remove side cover bolts.

Do not mix bolts & and ®.

Always replace bolts (& as they are self-sealing bolts.

Remave side cover by lightly tapping it with a soft hammer.

39. Remove output shaft assembly according to the following pro-

Be careful not to drop output shaft assembly. it might

come out when removing side cover.

Remove adjusting shim.

AT-159

771

Bl
LG
EC
FE
CL
T
FA
BR
ST
RS
BT
A

EL



DISASSEMBLY

2>

SN $

Ny

SATOB1D

772

d.

e.

40.

o

Remove output shaft assembly.

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

Remove needle bearing.

Disassemble reduction pinion gear according to the following
procedures.

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

Unlock idler gear lock nut using a pin punch.

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

AT-160



DISASSEMBLY

ST27180001
{J25726-A)

SAT841DB

Adijusting
shim

SAT91ED;

SATO39F

support \@

SATO40F|

d. Remove idler gear with puller.

MA

EM

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

EC

FE

Gl

41. Remove return spring from parking shaft with screwdriver.

42 Draw out parking shaft and remove parking pawl! from trans- MY

mission case.
43. Check parking paw! and shaft for damage or wear.

Fi

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

St

RS

BT

46. Remove side oil seal with screwdriver from transmission case. [FHA

EL

()3

AT-161 173



REPAIR FOR COMPONENT PARTS

Manual Shaft

SEC. 319

Retaining pin Q
Parking rod

Parking rod plate

Oil seal 934

64 -75 N-m

(0.65 - 0.76 kg-m,

56.4 - 66.0 in-Ib) \%

|
&

Detent spring

[]/— Retaining pin Q

Manual shaft

SAT451HA

SATO42F|

ST23540000 N
(J25689-A)

SAT842DB|

ST23540000

AN

We/A

Parking rod

Manual 7=

>
shed

N

774

REMOVAL
1. Remove detent spring from transmission case.

2. Drive cut manual plate retaining pin.

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.

AT-162




REPAIR FOR COMPONENT PARTS

SATO49F|

SATOASFB

Manual Shaft (Cont’d)

6. Pull out manual shaft retaining pin.
7. Remove manual shaft and manual plate from transmission

case.
8. Remove manual shaft oil seal.
INSPECTION
e Check component parts for wear or damage. Replace if nec-
essary.
INSTALLATION

1. Install manual shaft cil seal.
s Apply ATF to outer surface of oil seal.

2. nstall manual shaft and manual plate.

3. Align groove of manual shaft and hole of transmission case.
4. Install manual shaft retaining pin up to bottom of hole.

AT-163 -

A
EM
LG
EC
e
GL
T
FA
BR
ST
RS
BT
HA

EL



REPAIR FOR COMPONENT PARTS

Manual Shaft (Cont’d)

Parking rod plate

Parking rod

3 mm (0.12 in)
Retaining pin

5. Install parking rod to parking rod plate.

ing pin.
e Both ends of pin should protrude.

SATO46F|

ST23540000
3 mm
{0.12 In)
Retaining pin
SATO47FB]

™~

Drive manual plate retaining pin.
# Both ends of pin should protrude.

SATO42F|

8. Install detent spring.

Oil Pump

6. Set parking rod assembly onto manual shaft and drive retain-

SEC. 313

Qil pump cover

7-11 Nem
©7 - 1.1 kg-m,

61 - 95 In-ib) ~

Qil pump housing

Ol seal Q

Q-ring Q

Quter gear

Inner gear

Seal ring Q ®

. Apply ATF.
P : Apply petroleum jelly.

SATOS50FC

776

AT-164



REPAIR FOR COMPONENT PARTS

SATE99H

SATOS1F,

inner gear
d d
L™

Quter gear©
.

SAT092D)

SAT093D)

SAT094D

Oil Pump (Cont’d)
DISASSEMBLY

1.

Remove seal rings.

Loosen bolts in a crisscross pattern and remove oil pump

cover.

Remove inner and outer gear from oit pump housing.

Remove O-ring from oil pump housing.

Remove oil pump housing oil seal.

AT-165
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WA
=0
LC
EG
FE

CL
MT
FA
BRR
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REPAIR FOR COMPONENT PARTS

Dial gauge

#: Measuring points

~ SATO85D

SATOg6D

Clearance

[ F

Seal ring

SAT097D

778

Oil Pump (Cont’d)
INSPECTION

Oil 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 [f clearance is less than standard, select inner and outer gear
as a set so that clearance is within specifications.
inner and outer gear:
Refer to SDS, AT-243.
e If clearance is more than standard, replace whole oil pump
assembly except oil pump cover.

® Measure clearance between outer gear and oil purmp 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 - 0.25 mm (0.0039 - 0.0098 in)
AHowable limit:
0.25 mm (0.0098 in)
e f not within allowable limit, replace cil pump cover assembly.
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REPAIR FOR COMPONENT PARTS
Qil Pump (Cont’d)

ASSEMBLY
/ 1. Install oit seal on oil pump housing.
%49
$T33400001
(426082) @l
A
SATO00DB ER
2. Install O-ring on oil pump housing.
e Apply ATF to O-ring. LG
EC
FE
CL
SAT093D
3. Install inner and outer gears on oil pump housing. T

Inner gear \
& Be careful of direction of inner gear.
et

Quter gear©

FA
Qil pump housing
SAT092D]
4. install oil pump cover on oil pump housing. - BR
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. ST
b. Tighten bolts in a crisscross pattern.
RS
BU
SATOS1F
A

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

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

i

SAT699H

AT-167 | o



REPAIR FOR COMPONENT PARTS

Control Valve Assembly

SEC. 317

7 - 9{0.7 - 0.9, 61 - 78}

&%@\“ 7 -907-09 61-78)

780

: : N=m (kg-m, in-ib)
SATY73H
@ Qil strainer @& Check ball @ Pilot filter
@ O-ring @ Lower separating gasket @ Upper inter separating gasket
@ Clamp W Separating plate @ Separating plate
@ Terminal body @ Lower inler separating gasket @ Upper separating gasket
® O-rings @ Suppori plate @ Steel ball
@® Control valve lower body @ Steel ball @ Control valve upper body
@  Oil coofer reliel valve spring i@ Control valve inter body

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

Bolt symbol (®) 0] )] €] @ O]

BO"é‘i}gh “er mm (in}{ 135 { 580 | 400 | 66.0 | 330 | 780
— ©0.531) [(2.283) [(1.575) |(2.598) |(1.299) [(3.071)

Number of bolts 6 3 6 1 2 2

—

: Reamer bolt and nut.
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

(@ @ (@ @
Nut @”
Lower body N
() Bolt MA
.
[8)).(B
= Inter body EM
é @
] Upper body
® LG
Supporl A o @
plate J\’ () E@
f} Reamer
Section Y—Y O bglt Oo
Section Z—-Z FE
satosor | G,
_ a. Remove bolts @, (@ and nut (f and remove oil strainer from
ol control valve assembly. T
strainer
d? B 3
‘ ; AT
o @ o
A 4 d
_CYgEd 4 d
[FA
® d =%
d (&)
I o] |
(@)K {w)] a)
SATO61F
Solenoid 2 b. Remove solenoid valve assembly and line pressure solenoid BR
assembly valve from control valve assembly.

Line pressure

solenoid SATOBZF

SATOB2F

ST
RS
BT
HA

c. Remove O-rings from solenoid valves and terminal body.

EL

AT-169 281



REPAIR FOR COMPONENT PARTS

SATA32D

Accumulator
support plate

! Lower body
Inter & upper bodies

Check ball Line pressure
relief valve A
spring

Section A—A

SAT110D

Inter body

Separating 'é: -
plate and
gaskets

Upper body

SATOBSF|

782

Control Valve Assembly (Cont’d)

d. Place upper body facedown, and remove bolts (®, © and nut

€.

f.

Remove inter body from lower body.

Turn over lower body, and remove accumulator support plate.

Remove bolts (8), separating plate and separating gasket from

lower body. o
Remove steel balls and relief valve springs from lower body.

Be careful not to lose steel balls and relief valve springs.

Remove inter body from upper body.
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REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

i- Check to see that steel balls are properly positioned in inter
body and then remove them.

¢ Be careful not to lose steel balls.

¢ 5 balls

&l
MIA
SATA12H EM
k. Check to see that steel balls are properly positioned in upper
body and then remove them. LG
e Be careful not to lose steel balls.
EC
IFlE
CL
SATO67F
INSPECTION
BT

Lower and upper bodies
® Check to see that retainer plates are properly positioned in
lower body. AT

FA

SATE50G

e Check to see that retainer plates are properly positioned in g
upper body.
e Be careful not to lose these parts.

ST}
. : RS
Oil strainer
e Check wire netling of oil strainer for damage. a7
SAT551G
Shift solencid valve B Line pressuer Shift solenoid valves A and B, line pressure solenoid FA
Shift solenoid valve A soleror vahe valve, torque converter clutch solenoid valve and
overrun clutch solenoid valve. =
e  Measure resistance. Refer to “Component Inspection”. AT-85
1D

e or ue converter
\\ clut%n solenoid
valve

Qverrun clutch solencid valve MAT229Al

- AT-171 283



REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

D {Coil outer
diarmater)

f (Length)

SAT138D

® 5 balls

SATO67F

Upper inter
separating
gasket

Separating
plate

Upper
separating
gasket

SATO72F|

plate &
gasket

SATO73FA

SATO74F

784

Oil cooler relief valve spring.

Check springs for damage or deformation.

.
o Measure free length and outer diameter
Inspection standard:
Refer to SDS, AT-240,

ASSEMBLY

1. Install upper, inter and lower body.

a. Place oil circuit of upper body face up. Install steel balis 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 bolls as guides, install separating plate and gaskets as
a set.

d. Instail pilot filter.
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

e. Place lower body as shown in illustration (side of inter body
face up). Install steel balls in their proper positions.

® 5 balls

A

SAT412H EWl

f. Install inter body on upper body using reamer bolis (D as
Inter body guides. . IL@
¢ Be careful not to dislocate or drop steel balls.

E®
Upper body Reamer bolt (P
Reamer holt ()
FE
SATO7EFA| ©L
g. Install steel balls and relief valve springs in their proper posi-
Check ball Line pressure tions in lower body. [M]T

relief valve . A
spring

(A
[RA
SAT110D
h. Install lower separating gasket, inter separating gasket and 3R
Lower separating lower separating plate in order shown in illustration.
gasket
8T
Lower separating
plate
RS
Lower separating
gasket
_ 1)
SATO77F|
i. Install bolts ® from bottom of lower body. Using bolt & as HA
& Support plate guides, install separating plate and gaskets as a sef.
9 j- Temporarily install support plates on lower body. EL
DX
AT-173
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REPAIR FOR COMPONENT PARTS

Control Valve Assembly (Cont’d)

Install lower body on inter body using reamer bolts (® as

786

k.
guides and tighten reamer bolts (@) slightly.
Lower body
Inter and
upper bodies
SAT126DA
2. install O-rings to solenoid valves and terminal body.
& Apply ATF to O-rings.
SATOG3F|
3. Install and tighten bolts.
Bolt length, number and location:
Bolt symbol @® ® ® @ ® ®
Bolt length “¢"
gﬂ g mm(n}| 135 | 580 | 400 | 660 | 330 | 780
(0.531) [ (2.283) | {1.575) | (2.598) | (1.299} | (3.071)
Number of bolts 6 3 6 H 2 2
HNut
Lower body "
(& Bolt
-
= Inter body
= ﬁ/Upper body 3 !‘ o :':
. ’.’.%——é“mn" iﬁ
Support _‘,n""i@-.\@:i-‘lig’ ;
plate ]” )
R
Section Y—Y ® bs;mer _':__ )
Section Z—Z Z
SATOB0F
AT-174




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-Ib)

Gil
A
SATOB1FA ER

Solenoid . b. Install solenoid valve assembly and line pressure solenoid
assembly SR valve to lower body. LS
EC
FE

He— LT

Line pressure Spn‘n - @"__,

solenoid

¢. 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)

[FA

= .
® SATO83FA

d. Tighten bolts (e} to specified torque. BR
:3.4-4.4Nm (0.35 - 0.45 kg-m, 30.4 - 39.1 in-lb)

ST

RS

BT

SATOBAF

A

EL
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body

SEC. 317

Apply ATF to all components before installation.

Return spring
1-2 accumulator valve
Retainer plate

Retainer plate
1-2 accurnulator retainer plate

@  Upper body i Return spring

@ Retainer plate (@@ Torque converter relief valve

@ Plug @ Retainer plate

@ Return spring @ Plug

® Torque converter ciutch control @ Overrun clutch reducing valve
valve @ Return spring

® Retainer plate @ Pilot valve

@ Plug @ Return spring

® @

@® @

{0

288 AT-176

P99 EE

Return spring

1-2 accumulator piston
Plug

Retainer plate

Return spring

1st reducing valve
Plug

Retainer plate

2-3 timing valve
Retainer plate

SATB59H



REPAIR FOR COMPONENT PARTS

Retainer plates in upper body

8AT551G

SAT5E53G)

Retainer plate

; Screwdriver Plug

SAT554G

SAT137D

D (Coil outer
diameter)

9 (Length)

SAT138D

Control Valve Upper Body (Cont’d)

DISASSEMBLY

1.

Remove valves at retainer plates.

&l
A
=]
Le
EC
FE
CL

M

- [FA

S

RS

BT

A

® Do not use a magnetic “hand”.

a. Use a screwdriver to remove retainer plates.

b. Remove retainer plates while holding spring, plugs or sleeves.

¢ Remove plugs slowly to prevent internal parts from jump-
ing out.

c. Place mating surface of valve body face down, and remove _gg
internal parts.

¢ [ a valve is hard to remove, place valve body face down
and lightly tap it with a soft hammer.

® Be careful not to drop or damage valves and sleeves.

INSPECTION

Valve spring

e Measure free length and outer diameter of each valve spring. EL

Also check for damage or deformation.
Inspection standard:
Refer to SDS, AT-240.

Replace valve springs if deformed or fatigued.

Control valves

¢ Check sliding surfaces of valves, sleeves and plugs.

AT-177
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REPAIR FOR COMPONENT PARTS

SAT139D|

SAT141D

1-2 accumulator
valve

\-
['ag g
®/ 1-2 accumulator piston

% Ceng
Retainer plate

\‘@\%:ﬁ{ .
L3
1 b
TS
HM' o T
late - 1-2 accumulator
P o retainer plate

Return spring

SAT142D)

Screwdriver

Retainer plate

SAT143D

790

Control Valve Upper Body (Cont’d)
ASSEMBLY

e Lay control valve 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
cantrol valves by sliding them carefully into their bores.

® Be careful not to scratch or damage valve body.

¢ Wrap a small screwdriver with vinyl tape and use it to insert the
valves into their proper positions.

1-2 accumulator valve

¢ 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
& While pushing plug or return spring, install retainer plate.
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REPAIR FOR COMPONENT PARTS

Control Valve Upper Body (Cont d)

Retainer plate
Unit; mm (in)
Name of control valve Length A Length B
Pilot valve 21.5 (0.846) @l
1-2 accumulator valve
38.5 (1.516)
1-2 accurnulator piston valve MA
1st reducing valve 6.0 (0.236) 21.5 (0.846)
Overrun clutch reducing valve 24.0 {0.945)
SATOBGF| - Torque converter relief vaive 21.5 (0.B46) EM
Torque converter clutch control valve 28.0 (1.102)
LG
® Install proper retainer pfates.
EC
IFE
GL
MT

FA

B

RS

BY

AT-179
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REPAIR FOR COMPONENT PARTS

Control Valve Lower Body

SEC. 317

SAT4291

Apply ATF to all components before installation.

D Lower bady @ Return spring @ Overrun clutch control valve
@ Retainer plate i@ Plug @ Plug

@ Return spring @ Return spring ® Retainer plate

@ Piston @ Manual valve @ Return spring

® Parallel pin (8 Pressure regulator valve @ Accumulator contrel valve
® Sleeve @ Return spring @ Plug

(@ BReturn spring @ Spring seat @ Retainer plate

® Pres§ure modffier valve #® Plug @  Shift vaive A

@ Retainer plate @ Slee\‘fe @ Retainer spring

(] Pll..‘lg @ Retainer p!ale @ Retainer plate

@ Shift valve B @ Return spring

292 AT-180



REPAIR FOR COMPONENT PARTS _
Control Valve Lower Body (Cont’d)

DISASSEMBLY

e Remove valves at retainer plate.
For removal procedures, refer to “DISASSEMBLY" of Control
Valve Upper Body. AT-177

Retainer plates in lower body

A

EM

INSPECTION

Valve springs LG

§ - L e Check each valve spring for damage or deformation. Also
52 \\ measure free length and outer diameter. EC
2E 41 Inspection standard:
oo ) ' a4 | Refer to SDS, AT-240.
® Replace valve springs if deformed or fatigued. EE
g (Length) Control valves
e Check sliding surfaces of control valves, sleeves and plugs for eL
SAT138D damage.
Retainer plates in lower body ' ASSEMBLY T
e Install control valves.
For installation procedures, refer to "ASSEMBLY” of Control
Valve Upper Body. AT-178
A
SAT550A
p Retainer plate BR
-~ Unit: mm (in}
- Name of control valve and plug Length A Length B Type ST
Plug 19.5 (0.768)
"B Pressure regulator valve BS
Accumulator control valve
6.0 (0.236) |28.0 (1.102) I
L TYPE IL Shift valve A
TYPE I Overrun clutch control valve BY
SATB9F Pressure modifier valve
Shift valve B — — l A
e Install proper retainer plates. EL
DX
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REPAIR FOR COMPONENT PARTS

Reverse Clutch

Snap ring
Retaining plate
Driven plate

Dish plate
Drive plate

SEC. 315

Driven piate
Retaining plate#
Snap ring@ g
* : Select proper thickness.
Drive plate * Apply ATF.

Reverse ciutch drum

Piston

Lip seal 0 CATFED
D-ring Q
Return spring
Spring retainer
Snap ring@ \
Dish plate

SATA301

SATOO3F|

KV31162400

(J34285 and J34265-87)

SATO%4F

794

DISASSEMBLY

Check operation of reverse cluich

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 nol contact snap ring:

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check bali.

Remove snap ring.
Remove drive plates, driven plates, retaining plate, and dish
plates.

Set Tool on spring retainer and remove snap ring from reverse
clutch drum while compressing return springs.

Set Tool directly over springs.

Do not expand snap ring excessively.
Remove spring retainer and return springs.
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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 oil seal from piston.
@l
A
SATO96F EM
INSPECTION
Reverse clutch snap ring, spring retainer and return LG
springs
& Check for deformation, fatigue or damage. EG
If necessary, replace.
FE
CL
Reverse clutch drive plates MT

¢ 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)

Thickness

o If not within wear {imit, replace. EA
Core plate
SAT162D
Reverse clutch dish plates BR

¢ Check for deformation or damage.
¢ Measure thickness of dish plate.
Thickness of dish plate: 3.08 mm (0.1213 in) ST

¢ e |f deformed or fatigued, replace.
Reverse clutch piston _ 85

® 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 A
1. Install D-ring and oil seal on piston.
e Take care with the direction of lip seal. BL

e Apply ATF to both parts.

SATO97F|

- AT-183 295



REPAIR FOR COMPONENT PARTS

Reverse Ciutch (Cont’d)
2. Install piston assembly by turning it slowiy.
e Apply ATF to inner suiface of drum.

SATO9GF

3. Install return springs and spring retainer on piston.

KV31102400 4. Set Tool on spring retainer and install snap ring while com-
(34285 and J34285-87) pressing return springs.

e Set Tool directly over return springs.

SAT094F

5. Install drive plates, driven plates, retaining plate and dish
plates.

e Take care with order of plates.

6. Install snap ring.

I SATD93F|

[ — 7. Measure clearance between retaining plate and snap ring. If
not within allowable {imit, 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-241.

SAT105F

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY", “Reverse Clutch”, AT-182.

SATOS2F

AT-184
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REPAIR FOR COMPONENT PARTS

High Clutch

Driven plate [Thickness: 1.4 mm {0,055 in}]

SEC. 315
Retaining plate #

Driven plate
3 [Thickness: 2.0 mm (0.079 in)]

7/

Seal ring Q@

2 =
\ Input shaft assembly
@ Piston {High clutch drum)
Return spring
D-ring §,4 GATE>
D-ring Q GTE
Spring retainer
Snap ring ¢34
(F): Apply petroleum jelly.
CATE>: Apply ATF.
* : Select proper thickness.

SAT415H

DISASSEMBLY

1. Check operation of high clutch.

a. Apply compressed air fo 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:

¢ D-ring might be damaged.

L

L]

Oil seal might be damaged.
Fluid might be leaking past piston check ball.
SAT176D

2. Remove seal rings from input shaft.
e Always replace when removed.

Input shaft

ﬁgeal ring

SAT177D

3. Remove snap ring.
4. Remove drive plates, driven plates and retaining plate.

Screwdriver

SATO95F

AT-185
797

A
EM
e
Ee
FE
CL
MT
FA

ST
&S
BT
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REPAIR FOR COMPONENT PARTS

KV31102400
(J34285 and
i J34285-87)

Snap ring

SAT108F

SAT111F]

SATI7IFA

Thickness

Fating

Core plate

SAT162D

798

High Clutch (Cont’d)

5. Set Tool on spring retainer and remove snap ring from high
clutch drum while compressing return springs.

e Set Tool directly over springs.
® Do not expand snap ring excessively.
6. Remove spring retainer and return springs.

7. Remove piston from high clutch drum by turning it.

8. Remove D-rings from piston.

INSPECTION

High clutch snap ring, spring retainer and return
springs.
e Check for deformaticn, fatigue or damage.
If necessary, replace.
e When replacing spring retainer and return springs,
replace them as a set.

High clutch drive plates

e Check facing for burns, cracks or damage.
o Measure thickness of facing.
Thickness of drive plate:
Standard value 1.6 mm (0.063 in)
Wear limit 1.4 mm (0.055 in)
e [f not within wear limit, replace.
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

High clutch piston

¢ Make sure that check balls are not fixed.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air ieakage.

e Apply compressed air to oil hole on return spring side to make @
sure that air leaks past ball.

VA
Check air does not
fiow through through ball =
ball hole. hole.  SAT186D -

Seal ring clearance

e |[nstall new seal rings onto input shaft. LG
e Measure clearance between seal ring and ring groove.
Standard clearance: 2
0.08 - 0.23 mm (0.0031 - 0.0091 in) EC
Allowable limit: 0.23 mm (0.0091 in)

e |f not within allowable limit, replace input shaft assembly. e
CL
SAT187D
ASSEMBLY MIT
1. install D-rings on piston.
e Take care with the direction of oil seal.
& Apply ATF to both parts.
- FA
Piston
SATI71FA;
2. Install piston assembly by turning it slowly. BR
e Apply ATF to inner surface of drum.
St
RS
Bl
SAT111F]
. . . “ i
Spring retainer 3. Install return springs and spring retainer on piston. HA
Return spring EIL‘
([

SAT109F|

AT-187 799



REPAIR FOR COMPONENT PARTS

KV31102400
(434285 and
J34285-87)

Snap ring

SAT108F

“Snap ring

-&':ﬁ - Stopper
SAT113F

SATOO5F)

gauge

Nylon cloth

SAT196D

800

High Clutch (Cont’d)

4. Set Tool on spring retainer and install snap ring while com-
pressing return springs.

¢ Set Tool directly over return springs.

¢ Do not align snap ring gap with spring retainer stopper.

5. Install drive plates, driven plales and retaining plate.
¢ Take care with the order and direction of plates.
6. Install snap ring.

7. Measure clearance between retaining plate and snap ring. If
not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 1.8 - 2.2 mm {0.071 - 0.087 in})
Allowable limit 3.0 mm (0.118 in)
Retaining plate:
Refer to SDS, AT-241.

8. Check operation of high clutch.
Refer to “DISASSEMBLY”, “High Cluich”, AT-185.
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REPAIR FOR COMPONENT PARTS
High Clutch (Cont’d)

9. Install seal rings to input shaft.
s Apply petroleum jeily to seal rings.
e Always replace when removed.

e .

% | MA

SAT197D EM
¢ Roll paper around seal rings to prevent seal rings from
Thick paper spreading. LE
Tape E@
FE
GL
SAT198D
Forward Clutch and Overrun Clutch T
SEC. 315
(@ Snap ring
@ Retaining plate & -
@ Drive plate FA
@ Driven plate
(8 Dish ptate
Forward Overrun
clutch clutch 'R
3
Snap ring 3¢
Retaining plate &
ST
RS
. BT
Drive plate -
Forward [H}A
’/ ClUtChr
clutch drum
_ - Spring
Snap ring ¢  etainer Oil seal &9 =
p-rna 39
Q i Forward clutch pision
Q’ X » oK
Overrun Oil seal Q@
Return spring clutch B-rin CATED : Apply ATF.
piston I QQ @ & : Select proper thickness.
SATS56GC
AT-189
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REPAIR FOR COMPONENT PARTS

Hole for overrun
clutch inspection

Hole for forward
clutch nspection

SAT123F|

SAT203D

KV31102400
(434285 and
J34285-87)

Snap ring

SAT124FB

Overrun clutch
piston

SAT125F]

802

Forward Clutch and Qverrun Clutch (Cont’d)
DISASSEMBLY

eescnUp

@

e ~Nee

Check operation of forward clutch and overrun clutch.
install bearing retainer on forward clutch drum.

Apply compressed air to oil hole of forward clutch drumn.
Check to see that retaining plate moves to snap ring.

If retaining plate does not contact shap ring:

D-ring might be damaged.

Qil seal might be damaged.

Fluid might be leaking past piston check ball.

Remove snap ring for forward clutch.
Remove drive plales, 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.
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REPAIR FOR COMPONENT PARTS

Overrun clutch

Forward clutch piston

SAT126F

Forward clutch

Oil seal Piston

D-ring

Overrun clutch piston SAT157F

Thickness

Facing

Core plate

SAT162D

\ N Al

SAT163D

Forward Clutch and Overrun Clutch (Cont’d)

9. Remove overrun clutch pistont from forward clutch piston by

turning it.

EM

10. Remove D-rings and oil seals from forward clutch piston and

overrun clutch piston.

INSPECTION

Snap rings, spring retainer and return springs
Check for deformation, fatigue or damage.
Replace if necessary.

When replacing spring retainer and return springs,
replace them as a set.

Forward clutch and overrun clutch drive plates

Check facing for burns, cracks or damage.
Measure thickness of facing.
Thickness of drive plate:

Forward clutch and overrun clutch dish plates

Check for deformation or damage.
Measure thickness of dish plate.
Thickness of dish plate:

Forward clutch
Standard value: 1.6 mm (0.063 in)
Wear limit: 1.4 mm (0.055 in)
Overrun clutch
Standard value: 1.6 mm {0.063 in)
Wear limit: 1.4 mm (0.055 in)

If not within wear limit, replace.

Forward clutch 2.7 mm (0.106 in)
Overrun clutch 2.7 mm (0.106 in)

If deformed or fatigued, replace.

AT-191
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REPAIR FOR COMPONENT PARTS

Check air flows
through bafl hole.

Check air does not flow
through ball hole.

SAT213D

Check air flows

through ball hole.
SAT212D

Check air does not flow
through ball hole.

Oil seal
D-ring

Forward clutch
Oif seal Pston
D-ring

Qverrun clutch piston SATI27F

Overrun clutch
piston

Forward clutch piston

SAT126F

Forward clutch piston

QOverrun clutch
piston

SAT125F]

804

Forward Clutch and Overrun Clutch {Cont’d) |
Forward clutch drum

Make sure that check balls are not fixed.

Apply compressed air to check bali oil hole from outside of
forward clutch drum. Make sure air leaks past ball.

Apply compressed air to oil hole from inside of forward ciutch
drum. Make sure there is no air leakage.

Overrun clutch piston

o Make sure that check balls are not fixed.

o Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

¢ Apply compressed air to oil hole on return spring side. Make
sure that air leaks past ball.

ASSEMBLY

1. Install D-rings and oil 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. Install 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-192



REPAIR FOR COMPONENT PARTS

Spring retainer

SAT131F|

Check ball
(Overrun clutch piston)

el

Mark on the

spring retainer )
SAT133F|

Kv31102400
(J34285 and
J34285-87)

Snap ring

SAT124FB

SAT134F|

Screwdriver

SAT204D)

Forward Clutch and Overrun Clutch (Cont’d)

4. |Install return spring on overrun clutch piston.

ER

Align the mark on spring retainer with check ball in overrun

clutch piston.

Set Tool on spring retainer and install snap ring while com-

pressing return springs.
Set Tool directly over return springs.

Do not align snap ring gap with spring retainer stopper.

LG
EC
FE
L
M
PA
BR
ST
RS

BT

Instal! drive plates, driven plates, retaining plate and dish plate HA

for overrun clutch.
Take care with order of plates.
Install snap ring for overrun clutch.

AT-193

Bl

805



REPAIR FOR COMPONENT PARTS

Feeler gauge

SAT135T

SAT203D)

SAT228D

Hole for overrun
clutch inspection

Hole for forward
cluich inspection

SAT123F]|

806

Forward Ciutch and Overrun Clutch (Cont’d)

8.

1.

12.

12.

Measure clearance between overrun clutch retaining plate and
snap ring.
if not within allowable limit, select proper retaining plate.
Specified clearance:
Standard 0.7 - 1.1 mm {0.028 - 0.043 in)
Allowable limit 1.7 mm (0.067 in)
Overrun clutch retaining plate:
Refer to SDS, AT-241.

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 Iimit, select proper retaining plate.
Specified clearance:
Standard 0.45 - 0.85 mm (0.0177 - 0.0335 in)
Allowable limit 1.85 mm (0.0728 in)
Forward clutch retaining plate:
Refer to SDS, AT-241.

Check operation of forward clutch.

Refer to “DISASSEMBLY” of Forward Clutch and Overrun
Clutch. AT-190

Check operation of overrun clutch.

Refer to “DISASSEMBLY”, “Forward Clutch and Overrun
Clutch”, AT-190.
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Dish plate
Snap ring 8 el
Spring retainer
019 €3 GaTD>
D-ring €79 AT
Piston CATE> A
Cylinder (ATED EM
LG
Retaining plate & Retaining plate &
Driven plate
I EC
\
IR
FE
For disassembly and assembly, refer 1o i
the procedures given in “ASSEMBLY" * : Select proper thickness. i Drive plate
and “DISASSEMBLY"". CATED : Apply ATF. Dish plate satiarre| Ok
DISASSEMBLY MT
Check operation of low & reverse brake.
Apply compressed air to oil hole of transmission case.
Check to see that retaining plate moves to snap ring. AT
If retaining plate does not contact snap ring:

D-ring might be damaged.
Qil seal might be damaged. EA
Fluid might be leaking past piston check ball.

see0 T~

2. In order to remove piston, apply compressed air to oil hole of B
Piston Retainer retainer while holding piston.
e Apply air gradually and allow piston to come out evenly.

ST

RS

=1l

SAT149F

A

3. Remove D-rings from piston.

[EL

BDX

Low and reverse :
brake piston SAT150F

AT-195 807



REPAIR FOR COMPONENT PARTS

Thickness

Facing

Core plate

SAT162D)

Low and reverse

brake piston SAT150F

Low and reverse brake
0

Retainer

SAT323F

Retaining plate
Dish plate
Driven plate
Drive plate

Transmission

rfb“:??‘ﬁﬁ“

AT923H

808

Low & Reverse Brake (Cont’d)
INSPECTION

Low & reverse clutch snap ring, spring retainer and
return springs
¢ Check for deformation, fatigue or damage.
If necessary, replace.
¢ When replacing spring retainer and return springs,
replace them as a set.

Low & reverse brake drive plate

¢ Check facing for burns, cracks or damage.
® Measure thickness of facing.
Thickness of drive plate:
Standard value 1.8 mm (0.071 in)
Wear limit 1.6 mm (0.063 in)
¢ |f not within wear limit, replace.

ASSEMBLY

1. Install D-rings on piston.

o Take care with the direction of oil seal.
e Apply ATF to both parts.

2. Set and align piston with retainer.

e 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, dish plate and retaining plate
on transmission case,

e Take care with order of plates and direction of dish plate.
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REPAIR FOR COMPONENT PARTS
Low & Reverse Brake (Cont’d)

4. Install snap ring.

A

ER

5. Measure clearance between driven plate and transmission
case. If not within altowable limit, select proper retaining plate. @
{front side}

Specified clearance:
Standard 1.7 - 2.1 mm (0.067 - 0.083 in) EG
Allowable limit 3.5 mm (0.138 in)

Retaining plate:

Refer to SDS, AT-241. Fle

Transmission case
Feeler gauge SAT155F @&
Rear Internal Gear, Forward Clutch Hub and WT

Overrun Clutch Hub

SEC. 315

Ferward one—way clutch

Thrust washer B (B)

Forward clutch hub
Thrust washer EER ()

Overrun clutch hub

Rear internal gear

EFR (B) : Apply petroleum jelly.

SAT975H H A

EL

IDX

AT-197 800



REPAIR FOR COMPONENT PARTS

Overrun clutch
hub

Thrust washer
Rear internal

Forward gear
clutch hub

SAT157F|

Forward clutch
hub

Rear internal
gear

SAT251D

Rear internal
gear

SAT252DA
©/Thrust washer
_—Rear
internal
gear
SAT253D)

one-way clutch

Bearing
N Forward
1

Forward clutch
hub

SAT254DA

810

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 cne-way clutch.
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REPAIR FOR COMPONENT PARTS
Rear Internal Gear, Forward Clutch Hub and

Overrun Clutch Hub (Cont’d)

Forward one-way 6. Remove forward one-way clutch from forward clutch hub.

@l
Forward clutch
hub
A
SAT255D| EM
: INSPECTION
Rear internal gear, forward clutch hub and overrun LG
clutch hub
e Check rubbing surfaces for wear or damage. EG
Overrun
clutch hub
FE
]
Rear internal Forward” ¢ 1 CL
gear clutch hub SAT256D)
Bearings and forward one-way clutch T
o Check bearings for deformation and damage.
e Check forward one-way clutch for wear and damage.
Forward
one-way
clutch
A
ASSEMBLY B

1. Install forward one-way clutch on forward clutch. _
e Take care with the direction of forward one-way clutch. ST

RS
Protrusion ) T
Forward one-way
clutch SATO976H
A

2. Install bearing on forward one-way clutch.

Bearing e Apply petroleum jelly to bearing.
= Forward EL
e

one-way clutch

Forward U@X

chutch hub

SAT169FA
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REPAIR FOR COMPONENT PARTS

— Thrust washer

Pawl

Rear
internal
gear

SAT160F

—O
@ RN e Bearing

b

Rear internal
gear

SAT161FA

Rear internal gear

Forward
clutch hub

Unlocked h EIlel> Locked

SAT713H

Overrun clutch
hub

N,
diml i
Thrust washer ®
Rear internal

Forward ‘ gear
clutch hub

SAT157F

812

Rear internal Gear, Forward Clutch Hub and
Overrun Clutch Hub (Cont’d)

3. Install thrust washer on rear internal gear.

& Apply petroleum jeily to thrust washer.

¢ Align hooks of thrust washer with holes of rear internal
gear.

4. Install bearing on rear internal gear.
¢ Apply petroleum jelly to bearing.

5. Install forward clutch hub on rear internal gear.

Check operation of forward one-way clutch.

Hold rear internal gear and turn forward clutch hub.

Check forward clutch hub for correct locking and unlock-

ing directions.

o [f not as shown in illustration, check installation direction
of forward one-way cluich.

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 nutﬂ @jﬂ
294 324 (30 - 33, 217 - 239)
Reduction pinion gear

Idler gear
A
Adjusting shim &
Idier gear bearing (ATF> El
bearing outer race %@-\ [L@
108 - 123 :
(11.1 - 125,80 - 90) {{ I, — ,‘
Reduction pinion gear . J(L( N \ >L ‘ Outpul shaft bearing $74 EC
bearing \ \J 3\ (‘?ﬂ-”\ 3/
Reduction /l J g Qutput shaft E

pinion gear / o
Seal ring 8 ®

Thrust needle bearing @ﬂj

fﬁ

[U]zu 24(20 - 24,14 - 17)

Bearing retainer

Seal ring Q )

Radial needle bearing EA
i ¢ N=m {kg-m, ft-1b)
Shap ring Q [? : Select proper thickness.
(P) : Apply petroleum jelly. BA
CATED: Apply ATF.
SATE57GB
Seal I'il'lg Bearing DISASSEMBLY [B
>/ retainer 1. Remove seal rings from output shaft and bearing retainer.

ST

RS

BT

2. Remove output shafl bearing with screwdrivers. [HA

e Always replace bearing with a new one when removed.
¢ Do not damage output shaft. EL
([
SAT165F]
AT-201
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REPAI

R FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinion Gear

SAT166F

and Bearing Retainer (Cont’d)
3. Remove snap ring from bearing retainer.

retainer

Suitable drift

SATI167F|

Drift

~

~ |
w %«uum{mﬁ.

A
(i
=

g\
i,

W
000

i it
S’

SAT168F

Kv38105450
{J34286)

4. Remove needle bearing from bearing retainer.

5. Remove idier 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.

SAT169F]

814
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REPAIR FOR COMPONENT PARTS

P rand U3 W e
/ﬁf\/ﬁ{ @@ o
o\l /2 o
G A D
Sl ) =/ -
‘ Q "(h# R //
Qoo ([T S0
(o U_(( ‘
e
SAT170F|
SPD7T15

Clearance
Seal ring

Bearing
& retainer

Output shaft

SAT171F|

Output Shaft, Idler Gear, Reduction Pinion Gear
and Bearing Retainer (Cont’d)
8. Remove reduction pinion gear bearing outer race from trans-

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.

mission case.
G
A
EN

INSPECTION

Output shaft, idler gear and reduction pinion gear Le

e Check shafts for cracks, wear or bending.

e Check gears for wear, chips and cracks. e
F2
cL

Bearing VT

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.

FA

ER

ST

RS

BT

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-203

[FA

EL
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REPAIR FOR COMPONENT PARTS

KV40100630
(J28092)

—

SAT170H

SAT175FB

ST35321000

SAT863D

816

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.

3. Press idler gear bearing inner race on idler gear.

4. Install idler gear bearing outer race on transmission case.

5. Press output shaft bearing on output shaft.

AT-204



REPAIR FOR COMPONENT PARTS

Output Shaft, Idler Gear, Reduction Pinidn Gear

and Bearing Retainer (Cont’d)

Suitabfe 6. Press needle bearing on bearing retainer.
drift

SATI1T6F| EM]

7. Install snap ring to bearing retainer.

C

Snap ring E@

SAT166F]

Seal ring Bearing 8. After packing ring grooves with petroleum jelly, carefully install M

retainer new seal rings on output shaft and bearing retainer. L
@ 2N
Output shaft )
@\L Seal ring Rﬁ\

SAT164F

e Roll paper around seal rings to prevent seal rings from [ER

Papet spreading.

Tape

Bearing
retainer STF

A
-
-

t :
BT
Output shaft

SAT178F

AT-205 817



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly

SEC. 315
Lock nut
{()31-36(32-3723-2n
;- Anchor end pin @t}
N

Brake band

Y : Adjustment is required.
CATE> : Apply ATF.
:q: N.m (kg-m, fi-ib)

e
</\-\

Second servo return spring

Band servo piston stem

-

Band servo thrust washer
Band servo piston

=

0D servo return spring

Spring retainer

@/

Q:E-ringg

Servo piston /O \ B
retainer Gasket Q
D-ring.@ ~ _
0D servo piston QD servo piston retainer
2.
(o)~

T 20-242-24,14-17 SAT860HB

SATAM7H

DISASSEMBLY
1. Remove band servo piston fixing bolts.

0D servo
piston

Nylon waste
SAT290DB

2. Apply compressed air to oil hole in transmission case to
remove OD servo piston retainer and band servo piston
assembly.

e Hold band servo piston assembly with a rag or nylon
waste.

3. Apply compressed air to oil hole in QD servo piston retainer to
remove OD servo piston from retainer.

e Hold OD servo piston while applying compressed air.

818
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REPAIR FOR COMPONENT PARTS

D-ring
0D servo piston

SAT291DB

O-ring (Small diameter)

0D servo
piston retainer

Servo piston
retainer

Band servo

piston assembly
SAT293D

Spring
retainer

SAT294D,

Band servo
stem

Spring - %
retainer \ Band servo
thrust washer

Band servo piston

Q QD servo

return spring SAT295DA,

Band Servo Piston Assembly (Cont’d)

4. Remove D-ring from OD servo piston.

5. Remove O-rings from OD servo piston retainer.

@l

VI

EM

LG

EG

FE

GL

6. Remove band servo piston assembly from servo piston W

retainer by pushing it forward.

FA

RA

7. Place piston stem end on a wooden block. While pushing BE

servo piston spring retainer down, remove E-ring.

8. Remove OD servo return spring, band servo thrust washer and
band servo piston stem from band servo piston.

AT-207

ST

RS

BY
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REPAIR FOR COMPONENT PARTS

0-ring

(Small diameter) $34

Servo piston
refainer

Q-ring

(Large diameter) §34 GATE

8AT296DA

SAT297D
0D serve return spring
2nd servo
return spring
ppm———
= ﬁ%
. - e
SAT924H

SAT297D)

820

Band Servo Piston Assembly (Cont’d)

9. Remove O-rings from servo piston retainer.

10. Remove D-rings from band servo piston.

INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage.

Return springs

e Check for deformation or damage.
e Measure free length and outer diameter.
Inspection standard:
Refer to SDS, AT-244.

ASSEMBLY

1. Install D-rings to servo piston retainer.

* Apply ATF to D-rings.

¢ Pay attention to position of each O-ring.

AT-208



REPAIR FOR COMPONENT PARTS

Band servo
stem

Q)
S A

return spring SAT295DA

Spring

retainer Band servo

thrust washer

Band servo piston

Spring
retainer

. E-ring

SAT301D)

O-ring

Servo piston
retainer (Small diameter) 639 (ATED

Q-ring

(Large diameter} Q -

SATZ96DA

P
/ T SAT303D

D-ring
OD servo piston

SAT281DB

Band Servo Piston Assembly (Cont’d)
2.

Install band servo piston stem, band servo thrust washer, OD
servo return spring and spring retainer to band servo piston.

A

EM

3. Place piston stem end on a wooden block. While pushing

6.

servo piston spring retainer down, install E-ring.

Install O-rings to servo piston retainer.

Apply ATF to O-rings.

Pay attention to position of each O-ring.

LG
EC
FE
GL
T
A&

Install band servo piston assembly to servo piston retainer by g

pushing it inward.

Install D-ring to OD servo piston.
Apply ATF to D-ring.

AT-209

8T

RS

Br
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly (Cont’d)
7. Install O-rings to OD servo piston retainer.

e Apply ATF to O-rings.
¢ Pay attention to position of each O-ring.

O-ring (Small diameter)
oD servo
piston retainer

8. Install OD servo pisten to OD servo piston retainer.

OD servo
piston

SAT306DA|

- 9. Install band servo piston assembly and 2nd servo return spring
M rseiztr)rf‘“l S:;VO to transmission case.
; pring e Apply ATF to O-ring of band servo piston and transmis-

sion case.

Apply ATF. Band servo
A A ~__— piston assembly

SATE65H

10. Install OD servo piston assembly to transmission case.
e Apply ATF to O-ring of band servo piston and transmis-
sion case.

Apply ATF.

11. Instalt band servo piston snap ring to transmission case.

-
oD servo

piston retainer | SAT417H

622 AT-210



REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A

SEC. 381

Piniont mate gear

Pinion mate thrust washer [OJ 113 - 127 N-m

(1.5 - 12.0 kg-m, 83 - 94 H-Ib)
Pinion mate shaft

Lock pin Q

Side gear

Side gear thrust washer #
Differential sida\@ &

bearing @

Differential side bearing adjusting shim #

Differential side bearing (ATFD
Speedometer drive gear

Differential case Final gear & : Select proper thickness.

CATE>: Apply ATF. SAT452HB

DISASSEMBLY
1. Remove final gear.

SMT505B]

2. Press out differential side bearings.
® Be careful not to mix up the right and left bearings.

ST33061000
(J8107-2}

ST33051001
(J22888-D)

V
— SMT744AC
3. Remove differential side bearing outer race, and side bearing
T adjusting shim from transmission case.
KV38105450
(J34286)
SATO10FB

&l

MA

EM

LG

EC

CL

FA

BR

AT-211 83



REPAIR FOR COMPONENT PARTS

Speedometer drive gear O

d

SAT313D

KV32101000
{J25689-A)

SAT904D

SAT544F|

SPD715

824

Final Drive — RE4F04A (Cont’d)

4. Remove speedometer drive gear.

5. Drive out pinion mate shaft lock pin.

6. Draw out pinion mate shaft lock pin.
7. Remove pinion mate gears and side gears.

INSPECTION

Gear, washer, shaft and case

¢ Check mating surfaces of differential case, side gears and
pinion mate gears.
® Check washers for wear.

Bearings

® Make sure bearings roll freely and are free from noise, cracks,
pitting or wear.

e When replacing taper roller bearing, replace outer and
inner race as a set.

AT-212



REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04A (Cont'd)

ASSEMBLY
1. Install side gears and thrust washers in differential case.
Pinion mate shaft 2. Install pinion mate gears and thrust washers in the differential
case while rotating them.
¢ When inserting, be careful not to damage pinion mate gear ]
washers.
¢ Apply ATF to all parts.
WA
SAT318D ERM
Di 3. Measure clearance between side gear and differential case
ial gauge . .
T with washers following the procedure below: LE
a. Set Tool and dial indicator on side gear.
KV38107700
7 (Jeg0zn) EG
FE
fid SMT097CC Gl
b. Move side gear up and down to measure dial indicator deflec-
tion. Always measure indicator deflection on both side gears. T
Clearance between side gear and differential case
with washers: _
0.1 - 0.2 mm (0.004 - 0.008 in) AT
[FA
RA
I TIIZ T 7o
L SMTE11A

c. If not within specification, adjust clearance by changing thick- g3
ness of side gear thrust washers.
Side gear thrust washer:
Refer to AT-242. STl

RS
Br

A,

4. Install lock pin.
¢ Make sure that lock pin is flush with case.

EL

KV32101000
(J25689-A}

SMTE699B)

AT-213 -



REPAIR FOR COMPONENT PARTS
Final Drive — RE4F04A (Cont'd)

5. Install speedometer drive gear on differential case.

® Align the projection of speedometer drive gear with the
groove of differential case.

Speedometer drive gear O

d

SAT313D

6. Press on differential side bearings.

5733230000
(J25805-01)

SATS45FC

7. Install final gear and tighten fixing bolts in a crisscross pattern.

SATE46F|

826 AT-214



REPAIR FOR COMPONENT PARTS

Final Drive — RE4F04V

SEC. 381 Final gear
[3) 36 - 40 (3.7 - 4.1, 27 - 30) [] 8a - 103 (9.0 - 105, 65 - 76)
Differential side bearing (ATE> @ﬂ
Differential case LH M A
Side gear thrust washer
B
Differential case RH
Speedometer  \ @&y T |L©
drive gear 2 Differential
@ n side bearing
adjusting shim#
& Side gear E©
Pinion mate thrust 3.7 - 59 {0.38 - 0.6, 33.0 - §2.1) -
washer % - M. -m. in- 5
Pinion mate gear viscous coupling : N-m {kg-m, in-Ib)
Pinion mate shaft [UJ : Nem (kg-m, ft-Ib)
& : Select proper thickness.
Differential side bearing (ATEY QaTE> : Apply ATF. saTesiHB| Ol
DISASSEMBLY ' T
1. Remove final gear.
FA
A
SMTE96B)
2. Press out differential side bearings. BR
ST
Puller
RS
BT
SMTGS7B
3. Remove differential side bearing outer race, and side bearing [FIA
adjusting shim from transmission case.
- Kv38105450
" (J34286) E"—,
=
IO
T T—e
SAT838DC

AT-215 827



REPAIR FOR COMPONENT PARTS

Speedometer drive gear ©

d

SAT313D)

SAT311F

SAT509B

828

Final Drive — RE4F04V (Cont’d)

4. Remove speedometer drive gear.

5. Remove viscous coupling.

6. Separate differential cases. Make paint marks to identify their
original position.
7. BRemove pinion male shaft with gears.

INSPECTION

Gear, washer, shaft and case

& Check mating surfaces of differential case, side gears, pinion
mate gears and viscous coupling.
® Check washers for wear.

AT-216



REPAIR FOR COMPONENT PARTS

] /—Viscaus coupling
i

SMT508B

SPD715

Gauging cylinder

SAT313FA

Gauging plunger
(J34290-6)

SAT314F]

SAT315FA

Final Drive — RE4F04V (Cont'd)
Viscous coupling

® Check case for cracks.
& Check silicone oil for leakage.

Bearings

e Make sure bearings roll freely and are free from noise, cracks,

pitting or wear.

® When replacing taper roller bearing, replace outer and

inner race as a set.

ASSEMBLY

1. Measure clearance between side gear and differential case &

viscous coupling with washers using the following procedure:

Differential case side

a. Set tool on the differential case and lock gauging cylinder in

place with set screw.

b. Install gauging plunger into cylinder.

c. Install pinion mate gears and side gear with thrust washer on

differential case.

d. Set tool and aliow gauging plunger to rest on side gear thrust

washer.
8. Measure gap between plunger and cylinder.

This measurement should give exact clearance between side

gear and differential case with washers.
Standard clearance:
0.1 - 0.2 mm {0.004 - 0.008 in)

f.  If not within specification adjust clearance by changing thick-

ness of side gear thrust washer.
Side gear thrust washers for differential case side:
Refer to SDS, AT-242.

AT-217

829
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MIA

EM

LC

E&

GL

T

EL
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REPAIR FOR COMPONENT PARTS

Gauging cylinder

SATI6FA

Gauging plunger
{J34290-6)

SAT314F

(J34291)

Feeler

SAT318FA

SMT711B

830

Final Drive — RE4F04V (Cont’d)

Viscous coupling side

a.

b.

=0 Qa

2,

Set tool on viscous coupling and lock gauging cylinder in place
with set screw.

Install gauging plunger inte cylinder.

Install pinion mate gears and side gears with original washers
on differential cases.
Align paint marks.
Tighten differential case bolts.
Set tool and allow plunger to rest on side gear thrust washer.
Measure gap between plunger and cylinder.
This measurement should give exact clearance between side
gear and differential case with washers,
Standard clearance:
0.1 - 0.2 mm (0.004 - 0.008 in)
If not within specification, adjust clearance by changing thick-
ness of side gear thrust washer.
Side gear thrust washers for viscous coupling side:
Refer to SDS, AT-242,

Install viscous coupling.

AT-218



REPAIR FOR COMPONENT PARTS

Speadometer drive gear O

d

SAT313D)|

KV38100300
{125523)

SAT319FB

ST30613000
{J25742-3)

SAT320FB,

Final gear

SAT321F

Final Drive — RE4F04V (Cont’d)

3.

4.

5.

Install speedometer drive gear on differential case.

Align the projection of speedometer drive gear with the
groove of differential case.

Press differential side bearings on differential case.

Install final gear and tighten fixing bolts in a crisscross pattern.

A

EM

LG

EC

BR

S

RS

37

AT-219 831



ASSEMBLY

Converter housing side

Assembly 1

1. Install differential side oil seals on transmission case and con-
verter housing.

SAT181FB

Transmission case side

SAT18eF;

L

\\.t

support

u&yv

“\\
\_H

Parking actualurM

Inside

¥

=

Qutside
SAT183F|

Parking shaft
Screwdriver

SATO39F|

SATS70D

2. Install parking actuator support to transmission case.
¢ Pay attention to direction of parking actuator support.

3. Install parking paw! on transmission case and fix it with park-
ing shatft.

4. [nstall return spring.

Adjustment 1

DIFFERENTIAL SIDE BEARING PRELOAD

1. Install differential side bearing outer race without adjusting
shim on transmission case.

2. Instail differential side bearing outer race on converter housing.

832
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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.

@
MIA
EM
5. Set Tool on differential case at converter housing side and
KV38105210 attach dial indicator on Tool. LE
{430883) 6. Insert the other Tool viscous coupling from transmission case
side.
7. Move Tool up and down and measure dial indicator deflection. [EG
piiers 8. f;l;((:t )proper thickness of differential side bearing adjusting
s).
Suitable shim thickness = Dial indicator deflection FE
+ Specified bearing prefoad
Differential side bearing adjusting shim:
Refer to SDS, AT-242. Gl
Bearing preload: _
0.05 - 0.09 mm (0.0020 - 0.0035 in)
T
A
SAT186FC
9. Remove converter housing from transmission case. B
10. Remove final drive assembly from transmission case.
11. Remove differential side bearing outer race from transmission -
case. 8T

KV381054S0 > . . . . ,
(J34286) 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 B§
transmission case fixing bolts to the specified torque.

BY

SATO10FB

Preload adapter 14. Insert Tool into viscous coupling and measure turning torque IRA
of final drive assembly.

& When measuring turning torgque, turn final drive assembly L
in both directions several times to seat bearing rollers
correctly.

Turning torque of final drive assembly (New bearing): 6%
0.78 - 1.37 N-m (8.0 - 14.0 kg-cm, 6.9 - 12.2 in-lb)

¢ When old bearing is used again, turning torque will be
sltightly less than the above.

e Make sure torque is close to the specified range.

SAT188FC

- AT-221 833



ASSEMBLY

Transmission

case Reduction

pinion
gear

Transmission

case
Reduction

pinion
gear

SAT333DA]

=

SAT334D

. -~ r-\“
: l Pinion reduction gear

mnsmissior:a;se'J ‘? i L, ﬁ\

SATA3sD]
jﬂ Depth gauge
g hted
traighte ge-\ f
— —
Reduction pinion gear
SAT336DA

834

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. Ptace reduction pinion gear on transmission case as shown.

b. 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.

& Measure dimension “B” between the end of reduction pinion
gear and the surface of transmission case.

® Measure dimension “B” in at least two places.

¢ Measure dimension “C” between the surface of idler gear
bearing inner race and the surface of transmission case.

¢ Measure dimensfon “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.

¢ Measure dimension “D” in at least two places.

& Calcufate dimension “A”.
A=D-(B +C)

AT-222



ASSEMBLY

SAT337D)

' Reduction pinion gear

shim

SAT189F

Preload gauge

SAT190F]

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.
® Measure dimension “E” in at least two places.

e. Select proper thickness of reduction pinion gear bearing
adjusting shim.
Proper shim thickness = A - E - 0.5 mm (0.0020 in)*
(" ... Bearing preload)
Reduction pinion gear bearing adjusting shim:
Refer to SDS, AT-243.

Install reduction pinion gear and reduction pinion gear bearing
adjusting shim selected in step 2-e on transmission case.
Press idler gear bearing inner race on idler gear.

Press idler gear on reduction pinion gear.

Press idler gear until idler gear fully contacts adjusting
shim.

sun ©

@

Tighten idler gear lock nut to the specified torque.
¢ Lock idler gear with parking pawl when tightening lock
nut.

7. Measure turning torque of reduction pinion gear.

¢ When measuring turning torque, turn reduction pinion
gear in both directions several times to seat bearing roll-
ers correctly.

Turning torque of reduction pinion gear:
0.05 - 0.39 N-m (0.5 - 4.0 kg-cm, 0.43 - 3.47 in-Ib)

e |f turning torque is out of specification, decrease or
increase thickness of reduction pinion gear bearing
adjusting shim.

(@]

A

EM

LG

EC

BR

ST

RS

AT-223 835



836

ASSEMBLY

Adjustment 1 (Cont’d)
3 {013

8. After properly adjusting turning torque, clinch idler gear lock
or more nut as shown.

Unit : mm (in)
SATB89D

OUTPUT SHAFT END PLAY

T e Measure clearance between side cover and the end of the
output shaft bearing.
e Select proper thickness of adjusting shim so that clearance is
B [A within specifications.
\Transmission
case
SATHID
1.

Install bearing retainer for output shaft.

2. Install output shaft thrust needle bearing on bearing retainer.

3. Install output shaft on transmission case.

SATO35F]

AT-224



ASSEMBLY
Adjustment 1 (Cont’d)

4. Measure dimensions “¢,” and “¢," at side cover and then cal-
culate dimension “A”.
A E . e Measure dimension “¢,” and “¢£,” in at least two places.
2 i “A”: Distance between transmission case fitting sur-
face and adjusting shim mating surface. @l
A=¢, -0, £,: Height of gauge
MA
Gauge SATA74F ER
. = 5. Measure dimensions “¢,” and “¢5” and then calculate dimen-
Straightedge sion “B”. lL@

e Measure “¢,”’ and “¢;” in at least two places.
“B"”: Distance between the end of output shaft bear-
ing outer race and the side cover fitting surface EC

P ' of transmission case.
N | B=¢,-{ ¢, Height of gauge
FE
) >3 )
X Sl 7
o Gauge
B S, & Vr-:' SAT375F el
= 6. Select proper thickness of adjusting shim so that output shaft
& end play (clearance between side cover and output shaft bear- T
ing) is within specifications.
Output shaft end play (A - B):
0 - 0.15 mm (0 - 0.0059 in) AT
Output shaft end play adjusting shim: :
Refer to SDS, AT-245. A
7. Install adjusting shim on output shaft bearing.
SAT440D
Assembly 2 BR
1. Apply locking sealant to transmission case as shown in illus-
i tration.
cenlant s
1.5 & RS
(0.059) dia. 3
4 (0.16)
Bl
2. Set side cover on transmission case. . IFIA
e Apply locking sealant to the mating surface of transmis-
sion case. EL
DX

SAT442D

AT-225 .



ASSEMBLY
Assembly 2 (Cont’d)
3. Tighten side cover fixing bolts to specified torque.

e Do not mix bolts @ and (®.
e Always replace bolts (8 as they are self-sealing bolts.

SATI41FA

Black s 4. Remove paper rolled around bearing retainer.
side . v
é l\E 5. ' Instali thrust washer on bearing retainer.
i.

Needle bearing
"* « Apply petroleum jelly to thrust washer.

SATO33F

6. Install forward clutch assembly.

Forward chutch e Align teeth of low & reverse brake drive plates before
installing.

o Make sure that bearing retainer seal rings are not spread.

¢ If forward clutch assembly is correctly seated, points (D
and @ are at aimost same level.

amp’

(1) Bearing retainer /\4

@ Edge of forward clutch drum

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.

SAT195F

838 AT-226



ASSEMBLY

Overrun clutch hub

hub SAT198F

SAT199F]

carrier

. 1
Needle bearing =
4 "V'
R laneta 3
iy i Black side

Needle bearing

SATO28F

Assembly 2 (Cont’d)

8.
[

Install overrun clutch hub.

Apply petroleum jelly to thrust washers.

Align teeth of overrun clutch drive plates before installing.

Hold forward clutch hub and turn rear internal gear.

@l

MA

EM

Check overrun ciutch hub for correct directions of lock and G

unlock.

¥ not shown as illustration, check installed direction of

forward one-way clutch.

Install forward clutch hub and rear internal gear assembly.
Align teeth of forward clutch drive plates before installing.

after installing.

EC

FiE

CL

IV

Check three hooks of thrust washer are correctly aligned .
AT

according to the following procedures.

Instalt needle beatings on rear planetary carrier.

Apply petroleum jelly to needle bearings.
Pay attention to direction of needle bearings.

AT-227

FA

BIR

ST

RS

BT

. Install rear planetary carrier assembly and rear sun gear [FIA

839



ASSEMBLY
Assembly 2 (Cont’d)

b. Install rear sun gear on rear planetary carrier.

Rear sun gear . . .
Take care of its direction. ¢ Pay attention to direction of rear sun gear.

Rear planetary carrier

SATO27F

c. Install rear planetary carrier on transmission case.

SATO26F|
Front planetary 12. Install thrust needle bearing on front planetary carrier, then
carrier install them together on transmission case.
' s Apply petroleum jelly to thrust needle bearing.
Black side e Pay attention to direction of thrust needle bearing.

A

Needle bearing
SAT3BOF|

13. Install low and reverse brake piston according to the following

procedures.
a. Set and align return springs to transmission case gutters as

shown in illustration.

b r. &
(\\Front planetarﬂ

NV,

Gutters

b. Set and align piston with retainer.

SAT323F

o0 AT-228



ASSEMBLY
Assembly 2 (Cont’d)

c. Install piston and retainer assembly on the transmission case.
Piston and retainer ™ e Align bracket to specified gutter as indicated in illustra-

assembly rg{\ 0 tion.
@ @&
Insen this pornt

w\CK_\

WA

Bracket
' j‘/ N EM

LG

EC

Band servo
piston stem

CL

SAT324F

d. Check that each protrusions of piston is correctly set to corre- y
sponding return spring as follows. T

¢ Push piston and retainer assembly evenly and confirm
they move smoothly.
If they can not move smoothly, remove piston and retainer
assembly and align return spring correctly as instructed

in step “a” EA
[#
Piston and retainer e?-» AN N
assembly SAT325F
= KV31102400 e. Push down piston and retainer assembly and install snap ring. BR
(J34285 and
- ~~
\ 8T
1 RS
T
" N 'Snap ring ’ 5
Piston and retainer \—R\\T fﬁj V BT
assernbly XNy | SAT226FB
Front Low one-way clutch 14. Install low one-way clutch to front planetary carrier by turning A

planetary carrier in the direction of the arrow shown.

AT-229 841



ASSEMBLY

Assembly 2 (Cont’d)

15. install shap ring with screwdriver.

SATO20F|

High clutch hub@
Needle bearing i
@4&“{:@1

Front sun gear

Bearing race —.

SATO19F|

High clutch drum

Needle bearing

High clutch hub

SATO18F

Need!e bearing—~ \l
T EE.:::E

16. Install needle bearing on transmission case.

¢ Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.
17

. Install bearing race, needle bearing and high clutch hub on
front sun gear.

¢ Apply petroleum jelly to needle bearing.
e Pay attention to direction of needle bearing.
18.

Install needle bearing and high clutch drum on high clutch hub.

19. Install needie bearing on high clutch drum.

s Apply petroleum jelly to needle bearing.
Pay attention to direction of needie bearing.

SATO1/F,

842

AT-230



- ASSEMBLY

SATO16F|
) Input shaft assembly
[}
-]
D )Y
== o

SATO15F|

Cil purnp

oS

l ? :Bearing race
Needle

bearing

Gasket

High clutch drum
Reverse clutch drum

SAT213F

Assembly 2 (Cont’'d)

20. Remove paper rolled around input shaft.

21. Install input shaft assembly in reverse ciutch.

® Align teeth of reverse clutch drive plates before installing.

@l
MA
E
22. Install reverse clutch assembly on transmission case.
e Align teeth of high clutch drive plates before installing. [LC
EG
FE
CL
Adjustment 2 MT
® When any paris listed in the following table are replaced, total
end play or reverse clutch end play must be adjusted. .
AT
Reverse cluich
Part name Total end play end play
Transmission case ] . EA
Overrun clutch hub . .
Rear internal gear ] .
Rear planetary cartier . .
Rear sun gear . . BR
Front planetary carrier . .
Front sun gear ° L]
. ST}
High cluteh hub . bt
High clufch drum ] ]
Gil pump cover . . RS
Reverse clutch drum — L
BY
TOTAL END PLAY A
1. Adjust total end play “T,".
EL
([

AT-231
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ASSEMBLY

SAT215FA

drum

drum

e r
Gasket - Needle bearing
ey

SAT216F|

Reverse clutch drum

Thru ~

st washer

3

SAT218F

SAT219FA

844

Adjustment 2 (Cont’d)

d.

a.

With original bearing race installed, place Tool onto oil pump.
The fong ends of legs should be placed firmly on machined
surface of oil pump assembiy. 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-245.

Adjust reverse clutch drum end play “T,".

Place Tool on machined surface of transmission case (with
gasket). Then allow gauging cylinder to rest on reverse clutch
drum. Lock cylinder in place with set screw.

AT-232



ASSEMBLY
Adjustment 2 (Cont’d)

b. Install gauging plunger into cylinder.
c. With original thrust washer installed on oil pump, place Tool
legs onto machined surface of oil pump assembly. Then allow
plunger to rest on thrust washer.
d. Measure gap between cylinder and plunger with feeler gauge.
This measurement should give exact reverse cilutch drum end @l
: play.
Gauging plunger Reverse clutch drum end play “T,”:
(3sz%0-9) 0.55 - 0.90 mm (0.0217 - 0.0354 in) A
e [f end play is out of specification, decrease or increase thick-
ness of thrust washer as necessary. EM
SAT314F Available thrust washer:
Refer to SDS, AT-244.
LG
EG
E
SAT221F @[L
TN u Brake band Assembly 3 T
Al — === 1. Install anchor end pin and lock nut on transmission case.
1 . (2 2. Place brake band and strut on periphery of reverse clutch
) \ drum. Then, tighten anchor end pin just enough so that brake
= C band is fitted on periphery of reverse clutch drum uniformly.
- S al A
S (=)
o Strut
141 y
SAT196F|
3. Place bearing race seiected in total end play adjustment step g
- on oil pump cover.
Bearing face
@ o hor e Apply petroleum jelly to bearing race.
oy~ e e 4. Place thrust washer selected in reverse clutch end play step ST
on reverse clutch drum.
¢ Apply petroleum jelly to thrust washer. RS
BT
SATO13F
j 5. Install oil pump assembly, baffle plate and gasket on transmis- AA
Oil pump .
’ assembly sion case. . .
6. Tighten oil pump fixing bolts to the specified torque. EL
Baffle plate
DX
SATO12F
AT-233
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ASSEMBLY

Assembly 3 (Cont’d)

7. Install O-ring to input shaft.
& Apply ATF to O-ring.

8. Adjust brake band.
a. Tighten anchor end pin to the specified torque.
Anchor end pin:
: 3.9-59Nm (04 - 0.6 kg-m, 35 - 52 in-lb)
b. Back off anchor end pin two and a half turns.
c. While holding anchor end pin, tighten lock nut.

9. Apply compressed air to oil holes of transmission case and
check operation of brake band.

SAT397D

10. Install final drive assembly on transmission case.

@% 11. Install cil tube on converter housing.
%la&‘\g—\‘*‘
\g N

Oy

o &
--\

h §U Qil tube

SAT230FA

i AT-234



ASSEMBLY

Locking
sealant

1.5 {0.059) dila. Unit: mm (in)

4 (0.16
(18 SAT371H

SATOO8F|

Servo release N-D accumulator
accumnuiator piston piston

Contact
surtace SAT406DA

N-D accumulator

piston
Servo release
accumulator
piston

SAT236FA

Assembly 3 (Cont’d)

12. Install O-ring on differential oil port of transmission case.

13. Install converter housing on transmission case.

MA

EM

e Apply locking sealant to mating surface of converter .G

housing.

14. Install accurnulator piston.

a. Check contact surface of accumulator piston for damage.

b. Install O-rings on accumulator piston.
o Apply ATF to O-rings.
Accumulator piston O-rings:
Refer to SDS, AT-244.

AT-235

EG

CIL

MU

BIR

ST

RS

BT

HA

EL

(o

847



ASSEMBLY

N-D

Return accumuiator
spring piston =

Serve release

accumulator Heturn@
71 Pt =
! !

Lip seals
{4 pieces)

L & R oil tube

SATEE2HA

Manual valve

SATOOSF

SAT241F|

848

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-244.

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 oil sleave.

17. tnstall control valve assembly.
a. Insert manual valve into control valve assembly.

¢ Apply ATF to manual valve.

b. Set manual shaft in Neutral position.
¢. Install control valve assembly on transmission case while
aligning manual valve with manual plate.

AT-236



ASSEMBLY _
Assembly 3 (Cont’d)

d. Pass solenoid harness through transmission case and install
terminal body on transmission case by pushing it.
e. Install stopper ring to terminal body.
Stopper ring
@l
MIA
ElM
f.  Tighten bolts ), ® and @.
Unit; mm (in) ¢ Bolt length, number and location: LG
O Shbolts § = 40 (157)
@ Bbolts § = 33 (1.30) Boit 0] ® ®
® 2bolts ¢ = 43.5(1.713) EG
“pn . 40.0 33.0 435
Bolt length “¢”  Hmm o mm{n)| o s75) | (1200 | (1.713)
FE
Number of bolts 5 6 2
GL
MT
FA
SATO04F
18. install oil pan. BR
a. Attach a magnet to oil pan.
b. Instali new cil pan gasket on transmission case.
c¢. Install oil pan on transmission case. 8T
e 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. RS
d. Tighten drain plug to the specified torque.
BT
SATO03F
19. Install inhibitor switch. A
a. Set manual shaft in “P” position.
b. Temporarily install inhibitor switch on manual shaft.
c. Move selector lever to “N” position. EL
D3
SATO1D
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SAT245F|

Qil cooler
tube

SATA11HA

SAT428DA

SAT430D

850

Assembly 3 (Cont’d)

d.

e.
f.

20.

C.

insert 4.0 mm (0.157 in) dia. pin into adjustment hole in both
inhibitor switch and manual shaft as near veriically as possible.
Tighten inhibitor switch fixing bolts.

Remove pin from adjustment hole after adjusting inhibitor

switch.

tnstall oil charging pipe and oil cooler tube to transmission
case.

. Install torque converter.

Pour ATF into torque converter.

Approximately 1 liters (1-1/8 US qgt, 7/8 Imp qt} of fluid are
required for a new torque converter.

When reusing old torque converter, add the same amount
of fluid as was drained.

Install torque converter while aligning notches of torque con-
verter with noiches of oil pump.

Measure distance “A” to check that torque converter is in
proper position.
Distance “A”: 14 mm (0.55 in) or more
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine VQ3I00E
Automatic transaxle model RE4FQ4A RE4F04V
Automnatic transaxle assembly @ﬂ
Model cede number 80X17 8o0x18
Transaxie gear ratio
1st 2.785 MA
2nd 1.545
ard 1.000 IER
Ath 0.694
Reverse 2272 LG
Finat drive 3619
Recommended oil Nissan Matic “D” {Conlirental U.S. ar'!clluga(sck:r)l ;‘era??nuine Nissan Automatic Transmissicn E@
Ol capacity £ (US qt, imp qt) 9.4 (10, 8-1/4)
*1: Refer to MA section (“Fluids and Lubricants”, “RECOMMENDED FLUIDS AND LUBRICANTS"). [
Specifications and Adjustments
VEHICLE SPEED WHEN SHIFTING GEARS CL
Thm:fnposi_ Shift pattem Vehicle speed km/Mh {MPH) E\VJ[IT
: D, »D, D, D, D,-»D, D, - D, D, D, D, - D, 1,01,
Comfort 61-69 113 - 12% 177 - 185 173 - 181 103 - 111 54 - 62 61 -69
Full trotte {38 - 43) (70 - 75) (110 - 115) (108 - 112) {64 - 69) (34 - 39) (38 - 43)
Auto power 61 - 69 13 -121 177 - 185 173 - 181 103 - 111 54 - 62 61 - 69
(38 - 43) (70 - 75) {110 - 115) {108 - 112} {64 - 69) (34 - 39) (38 - 43)
oo | 28| R |y e | an | ws | an ™
Half throte
v | 25 | &5 [Bw [ Sn (8805 |88 m
VEHICLE SPEED WHEN PERFORMING LOCK-UP (Reference value) BR
Modet code No. 80X17 80x18
Vehicle speed km/ (MPH) Throttle position 1/8 49 - 85 (30 - 40) S

Note: » Lock-up vehicie speed indicates the speed in D, pesition.
® Make sure that lock-up is released under the I‘oﬂowing conditions:
Throttle opening 0/8
Vehicle sEeed is less than 120 knvh (75 MPH). BS
& Perform lock-up inspection after warmir:l(? up engine.
# Lock-up vehicle speed may vary depending on the driving conditions and circumstances.

STALL REVOLUTION ' LLINE PRESSURE BT
Engine Stall revolution Engine speed Line pressure kPa (kg/cm?, psi)
i pm D, 2 and 1 positions R position HA
VQ300E 2,000 - 2,300 Idle 500 (5.1, 73) 853 (8.7, 124)
Stall 1,008 (11.2, 159) 1863 (190.270) [
DX
AT-239
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

CONTROL VALVES
Control valve and plug return springs
. : Unit: mm (in)
lten
Parts
Part No. Free length Outer diameter
@ | Pilot valve spring 31742-80X14 36.0 (1.417) 8.1 (0.319)
1-2 accumulator valve spring 31742-80X10 20.5 (0.807) 7.0 (0.276)
@ | 1-2 accumnulator piston spring 31742-80%X19 49.3 (1.941) 19.6 (0.772)
Upper body @ | 1st reducing valve spring 31742-80X05 27.0 (1.063) 7.0 {0.276)
@ { Overrun clutch reducing valve spring 31742-80X15 37.5 (1.476) 6.9 (0.272)
(i | Torque converter relief valve spring 31742-80X07 31.0 (1.220) 9.0 (0.354)
@ | Torgue converter clutch control valve 31742-80X17 39.5 {1.585) 11.0 (0.433)
( | Pressure regulator valve spring 31742-80X13 45.0 (1.772) 15.0 {0.591)
@ | Overrun clutch control valve spring 31762-80X00 21.7 (0.854} 7.0 {0.276)
@ | Accumulator control valve spring 31742-80X02 22.0 (0.866) 6.5 (D.2586)
@) | 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 305 (1.201) 9.8 (0.286)
Pressure modifier valve spring
@ 31742-80X16 32.0 {1.260) 6.9(0.272)
@ | Plug spring 31742-80X11 17.0 (0.669) 10.7 {0.421)
31872-31X00 17.02 (0.6701) 8.0 (0.315)

Oil cooler relief valve spring

852
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

CLUTCHES AND BRAKES

[[Reverse oioton |
Number of drive plates 2 Number of drive plates 3
Number of driven plates ' 2 Number of driven plates 5
Drive plate thickness mm (in} Drive plate thickness mm (in) @”
Standard 1.6 (0.063) Standard 1.6 (0.063)
Allowable limit 1.4 (0.055) Allowable limit 1.4 (0.055) MA
Clearance mm {in) Clearance mm (in)
Standard 0.5-0.8{0.020 - 0.031) Standard 0.7 - 1.1 (0.028 - 0.043)
Allowable fimit 1.2 (0.047) Allowable limit 1.7 (0.067) EM
Thlckn.e 58 Part number Thuckn_e 58 Part number
mm (in) min {in)
6.6 (0.260) | 31537-80X05 . B 3.0(0.118) | 31537-80X65 LG
o - 6.8 (0.268) | 31537-80X06 Thickness of retaining plates 3.2 (0.126) | 31537-80X66
Thickness of retaining plates 7.0 (0.276) | 31537-80%07 3.4 (0.134) | 31537-80X67
7.2 (0.283) 31537-80X08 3.6 (0.142) 31537-80X68
7.4 (0.291) 31537-80%09 3.8 {0.160) A1537-80X69 EG
7.6 (0.209} | 31537-80X20 Low & reverse brake
7.8{0.307) | 21537-80x21 I — — |
High clutoh Number of drive plates 7 IBE
Nambear of drive plates 4 Number of driven ptates
— - Drive plate thickness mm {in}
Number of driven plates 6+1 CL
- - ) " Standard 1.8 (0.071)
Drive plate thickness mm (in) -
. Allowable limit 1.6 {0.063)
Standard 1.6 {0.063) S :
earance mm {in
Allowable limit 1.4 (0.055) {in} BT
- : Standard 1.7 - 2.1 {0.067 - 0.083)
Clearance mm {in) o
. Allowable limit 3.5 (0.138)
Standard 1.8 - 2.2 (0.071 - 0.087) S—
Allowable limit 3.0(0.118) mm (in) Part number
Thickness | o+ number 2.0 (0.079) | 31667-80X00
mm (in) 22 (0.087) | 31667-80X01  [FA
- N 3.0 (0.118) | 31537-81X10 Thickness of retalning plates 2.4 (0.094) | 31667-80X02
ickness of retaining plates 3.2 (0.126) | 31537-81X11 26 {0.102) | 3t667-80X03
3.4 (0.134) 31537-81X12 2.8 (0.110) 31667-80X04 l%
3.6 {0.142) 31537-81X13 3.0 (0.118) 31667-80X05 e
3.8 (0.150) 31537-81X14 3.2 (0.126) 31667-80X06
Fore— 3.4 (0.134) | 31667-80X07 oR
Number of drive plates 5 Braka band
Nurnber of driven plates 5 Anchor end pin lll\?milmg to.'qll":) 3.9-59(04-06, 35 -52)
‘m (kg-m, in-|
Drive plate thickness mm (in
. (in) Number of returning revolutions 25 ST
Standard 1.6 {0.063) for anchor end pin ;
Allowable fimit 1.4 {0.055) Lock nut tightening torque
31-36(32-37,23-27
Clearance mm (in) N-m (kg-m, t-Ib} ¢ ) ED%S
Standard 0.45 - 0.85 (0.0177 - 0.0335)
Allowable limit 1.85 (0.072B) ) [Dhr
Thickness
mm (in) Part number
36 (0.142) | 31537-80X70 A
3.8 (0.150} 31537-80X71
Thickness of retaining plates 4.0 (0.157) 31537-80X72
4.2 {0.165) 31537-80X73
4.4 (0.173) | 31537-80X74 EL
3.4 (0.134) 31537-80X75
. 3.2 (0.126) 31537-80X76
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

FINAL DRIVE - : Differential side bearing preload adjusting
. ‘ . him
Differential side gear clearance shims
Clearance between side gear and RE4F04A
differential case with washer - 0.1 - 0.2 (0.004 - 0.008) Thickness mm (in) Part number
mme (In
0.48 {0.0189) 31438-80X00
Differential side gear thrust washers 0-52 (0.0205) 31438-50X01
0.56 {0.0220) 31438-80X02
RE4F04A 0.60 (0.0236) 31428-80X03
Thickness mm (in) Part number 0.64 (0.0252) 31438-80X04
0.75 (0.0295) 38424-81X00 0.68 {0.0268) 31438-80X05
0.80 (0.0315) 38424-81X01 0.72 (0.0283) 31438-80X06
0.85 (0.0335) 38424-81X02 0.76 (0.0299) 31438-80X07
0.90 (0.0354) 38424-81X03 0.80 (0.0315) 31438-80X08
0.95 (0.0374) 38424-81X04 0.84 (0.0331} 31438-80X08
0.88 (0.0346) 31438-80X10
REAF0Q4V 0.92 {0.0362) 31438-80X11
Thickness mm (in) Part number REAFQ04V
0.43 - 0.45
(0.0169 - 0.0177) 38424-51E10 Thickness mm {in) Part number
) 0.36 (0.0142 38753-56E00
0.52-0.54 38424-51E11 :
{0.0205 - 0.0213) 0.40 (0.0157) 38753-56E01
Viscous coupling side 0 0052(1) i ggg 48 38424-51E12 0.44 (0.0173) 38753-56E02
(0.0240 - 0.0248) 0.48 (0.0189) 38753-56E03
0.70-072 38424-51E13 0.52 {0.0205) 38753-56E04
{0.0276 - 0.0283)
0.56 {0.0220) 38753-56E05
079 - 0.81 38424-51E14
{0.0311 - 0.0319) ) .60 {0.0236) 38753-56E06
0.75 - 0.80 0.64 (0.0252) 38753-56E07
38424-E3000
{0.0295 - 0.0315) 0.68 (0.0268) 38753-56E08
0.80 - 0.85 i 0.72 (0.0283) 38753-56E09
. ‘ . (0.0315 - 0.0335) 38424-E3001
Differential case side o8 0.76 (0.0299) 38753-56E10
(0_03'32 ooos " 38424-£3002 0.80 (0.0315) 38753-56E11
i 0.84 (0.0331) 38753-56E12
0-90-0.98 38424-E3003
{0.0354 - 0.0374) 0.88 {0.03486) 38753-56E13
0.92 (0.0362) 38753-56E14
0.12 (0.0047) 38753-56E£15
0.16 (0.0063) © B8753-56E16
.20 (0.0079) 38753-56E17
0.24 {0.0094) 38753-56E18
0.28 {0.0110) 38753-56E19
0.32 {0.0126) 38753-56E20
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SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

Bearing preload INPUT SHAFT
Differential side bearing preloadl 0.05 - 0.09 (0.0020 - 0.0035) Input shaft seal ring clearance .
mm (in} mm {(in)
Turni Standard 0.08 - 0.23 (0.0031 - 0.0091)
urning torque Allowable limit 0.23 (0.0091) cl
Z:;"e':%;mq”e %f;‘i:(gf':; inlp | 978 - 1:37 (88 - 140,69 - 12.2)
. REDUCTION PINION GEAR MA
Clutch and brake return springs Turning torque
Unit: mm (in) EM
- Tuming torque of reduction pinion gear 0.05 - 0.39
Parts Free length Outer diameter Nem (kg-cm, in-b} | (0.5 - 4.0, 0.43 - 3.47)
Forward ¢lutch
(Overrun clutch) 21.4 (0.843} 10.3 (0.406} LG
{22 pcs) . - . . .
High stuien Reduction pinion gear bearing adjusting
22.5 (0.888 10.8 (0.425 i
{12 pes) 5 (0.8886) { ) shims EC
Thickness mm (in} Part number
PLLANETARY CARRIER AND OIL PUMP 5.10 (0.2008) 31430-81X05
5.12 (0.2016) 31439-81X06 [FE
Planetary carrier 5.14 (0.2024) ‘ 31439-81X07
Clearance bet‘ween 5.16 (0.2031) 31439-81X08
planetary carrier and 5.18 {0.2039) 31439-81X09 CL
pinion washer m ) 5.20 (0.2047) 31439-81X10
22 (0. 1439-81X11
Standard 0.20 - 0.70 (0.0079 - 0.0276) 522 (0.2055) 314998
" 5.24 (0.2083) 31439-81X12 MT
Allowable limit 0.80 {0.0315) -
TR 5.26 (0.2071) 31439-81X13
LT:r—i:fﬁjsi de clearance 5.28 (0.2079) 31439-81X14
pump mm {in) 0.030 - 0.050 (0.0012 - 0.0020) 5.30 (0.2087) 31439-81X15
Inner goar 5.32 {0.2094) 31439-81X16
Thickness oot roer 5.34 (0.2102) | 31439-81X17 _
mm (in) 5.36 {0.2110) 31439-81X18 EA
1199-12.0 5.38 (0.2118) 31439-81X19
(0.4720 - 0.4724) | 31346-80X00 5.40 (0.2126) 31439-81X20
11.98 - 11.99 5.42 (0.2134) 31439-81X21
31346-80X01
(0.4717 - 0.4720) 5.44 (0.2142) 31439-81X22
, . 11.97 -11.98 31346-80X02 5.46 (0.2150) 31439-81X23
Thickness of inner gears | (0.4713 - 0.4717) 5.48 (0.2157) 31439-81X24 BR
and outer gears : '
g Thicknessomer gear 5.50 (0.2165) 31430-81X46
mm (i) Part number 5.52 {0.2173) 31439-81X47
1195 - 120 o 5.54 (0.2181) 31439-81X48 ST
(0.4720 - 0.a724) | 31347-80X00 5.56 (0.21889) 31439-81X49
11.98 - 11.99 5.58 (0.2197) 31439-81X60
(0.4717 - 04720y | S1347-80X01 5.60 (0.2205) 31439-81X61 RS
11.97 - 11.98 21347-80X02 5,62 (0.2213) 31439-81X62
| (04713 - 0.4717) 5.64 (0.2220) 31439-81X63
Clearance between oil 5.66 (0.2228) 31439-81X64
pump housing and outer 5,68 (0.2236) 31439-81X65 BT
gear
mm (In) 5.70 (0.2244) 31439-81X66
Standard 0.111 - 0.181 (0.0044 - 0.0071) 572 (0.2252) 31439-81X67 HA
Aliowable limit 0.181 (0.0071) 5,74 (0.2260) 31439-81X68
ONl pump cover seal fing 5.76 {0.2268) 31439-81X69
clearance 5.78 {0.2276) 31439-81X70
mm {in) 5.80 (0.2283) 31439-81X71 EL
Standard 0.1 - 0.25 (0.0039 - 0.0098) 5.82 (0.2281) 31439-81X72
Allowable limit 0.25 {0.0098) 5.84 {0.2299) 31429-81X73
5.86 (0.2307) 31439-81X74 (28
5.88 (0.2315) 31429-81X75
5.90 (0.2323) 31439-81X76
5.92 (0.2331) 31439-81X77
5.94 (0.2339) 31439-81X78
5.96 (0.2346) 31439-81X79
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustments (Cont’d)

5.98 {0.2354)
6.00 (0.2362)
6.02 (0.2370)
6.04 {0.2378) -
6.06 (0.2386)
6.08 (0.2394)
6.10 (0.2402)
6.12 (0.2400)
6.14 (0.2417)
6.16 (0.2425)
6.18 (0.2433)
6.20 (0.2441)
6.22 (0.2449)
6.24 (0.2457)
6.26 (0.2465)
6.28 (0.2472)
6.30 (0.2480)
6.32 (0.2488)
£.34 (0.2496)
6.36 {0.2504)
£.38 (0.2512)
6.40 (0.2520)
6.42 (0,2528)
6.44 {0.2535)
6.46 (0.2543)
6.48 (0.2551)
6.50 (0.2559)
6.52 (0.2567)
6.54 {0.2575)
6.56 {0.2583)
6.58 (0.2591)
6.60 (0.2588)

31439-81X80
31439-81X81

31430-81X82
31430-81X83
31439-81X84
31439-82X00
31439-82X01

31439-82X02
31439-82X03
31430-82X04
31439-B2X05
31439-82X06
31439-82X07
31439-82X08
31439-82X09
31439-82X10
31439-82X11

31430-82X12
31439-82X13
31439-82X14
21439-82X15
31439-82X16
31439-82X17
31439-82X18
31439-82X19
31439-82X20
31439-82X21

31439-82X22
31430-82X23
31430-82X24
31439-82X60
31439-82X61

REVERSE CLUTCH END PLAY

Reverse clutch end play

mm (in)

0.55 - 0.90 (0.0217 - 0.0354)

Thrust washers for adjusting reverse
clutch drum end play

Thickness mm (in}

Part number

0.80 {0.0315)
0.95 (0.0374)
1.10 (0.0433)
1.25 (0.0492)
1.40 (0.0551)
1.55 (0.0610)
1.70 (0.0669)
1.85 (0.0728)

31508-80X13
31508-80X15
31508-B0X16
31608-80X17
31508-80X14
31508-80X18
31508-80X19
31508-80X20

ACCUMULATOR
O-ring
Unit: mm {in})
Inner diameter Inne.r diameter
Aocurﬁuiator (Small) (Large}
Servo release accu-
mulator 26.9 {1.059) 44.2 (1.740)
N-D accumulator 34.6 {1.362} 39.4 {1.551)
Return spring
Unit: mm (in}
chumulator Free length Outer diameter
Servo release accu-
mulator 52.5 (2.067} 20.4 (0.803)
N-D accumulator 435 (1.713) 28.0 (1.102)
BAND SERVO
Return spring
Unit: mm (fn)
Retumn spring Free length Cuter diameter
2nd servo return
spring 32.5 (1.280) 25.9 {1.020)
OD servo return
spring 31.0 (1.220) 21.7 (0.854)
REMOVAL AND INSTALLATION
Unit: mm (in)
Distance between end of con-
verter housing and torque con- 14 (1.55)
verter
OUTPUT SHAFT
Seal ring clearance
Cutput shaft seal ring clearance
mm (in})
0.10-0.25
. Standard (0.0029 - 0.0098)
Adlowable limit 0.25 {0.0098)
End play
Qutput shaft end play mm {in} 0 - .15 {0 - 0.0059)

856

AT-244



SERVICE DATA AND SPECIFICATIONS (SDS)
Specifications and Adjustments (Cont’d)

Output shaft adjusting shims TOTAL END PLAY
Thickness mm (in) _ Part nurber Total end play mm {in}| 0.25 - 0.55 (0.0098 - 0.0217)
0.80 (0.0315) 31438-80X60 . L.
0.84 {0.0331) 31438-80X61 Bearing race for adjusting total end play
0.88 (0.0346) 31438-80X62
0.92 (0.0362) 31438-80X63 Thickness mm- (in) Part number
0.96 (0.0378) 31438-80X64 =
1.00 (0.0394} 31438-80X65 0:8{0.031) 31435-80X00
1.04 (0.0409) 31438-80X66 1.0 (0.039) 31435-80X01 MA
1.08 (0.0425) 31438-B0X67
1.12 (0.0441) 31438-80X868 1.2 (0.047) 31435-80X02
1.16 (0.0457} 31438-80X69 1.4 (0.055) 31435-80X03 EM
1.20 (0.0472) 31438-80X70
_ 1.6 (0.083) 31435-80X04
BEARING RETAINER 1.8 (0.071) 31435-80X05 ﬁ@
S [ ri | 2.0 {0.079) 31435-80X06
1] n
eal ring clearance 0.9 (0.035) 31435-80X09
Bearing retainer seal ring clearanf:e 1.1 (0.043) . 31435-80X10 E@
mm (in)
.10 - 0.30 1.3 (0.051) 31435-80X11
Standard (0.0039 - 0.0118) 15 (0.059) 31435-80X12 IFlE
Allowabie limit ' : 0.30 (0.0118) 1.7 (0.067) 31435-80X13
1.9 (0.075) 31435-80X14 CL
AT
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