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DIAGNOSTIC TROUBLE CODE INDEX

ALPHABETICAL INDEX FOR DTC

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

ltems pTe Reference e ltems Reference

(CONSULT screen terms) [ gapa1 C(ét;?EJzLT page Cg’;iyzn ECM*1 | {CONSULT screen terms) page

AT 1ST GR FNCTN 1103 PO731 AT-92 PQ705 111 INHIBITOR SW/CIRC AT-78
AT 2ND GR FNCTN 1104 P0732 AT-97 PO710 1208 ATF TEMP SEN/CIRC AT-82
A/T 3RD GR FNCTN 1105 PO733 AT-101 PO720 1102 VEH SPD SEN/CIR AT™4 AT-86
AT 4TH GR FNCTN 1108 PQ734 AT-105 P0O725 1207 ENGINE SPEED S!G™4 AT-89
AT TCC S FNCTN 1107 PO744 AT-117 PO731 1103 AT 18T GR FNCTN AT-82
ENGINE SPEED SIG*4 1207 PO725 AT-89 PO732 1104 AT 2ND GR FNCTN AT-97
ATF TEMP SEN/CIRC 1208 PO710 AT-82 PO733 1105 AT 3RD GR FNCTN AT-101
INHIBITOR CIRC 1101 PO705 AT-78 P0O734 1106 AT 4TH GR FNCTN AT-105
L/PRESS SOL/CIRC 1205 PO745 AT-124 PG740 1204 TCC SOLENOID/CIRC AT-113
O/R CLTCH SOL/CIRC 1203 P1760 AT-142 PO744 1107 AT TCC SV FNCTN AT-117
SFT SOL A/CIRC'3 1108 PQ750 AT-128 PO745 1205 L/PRESS SOL/CIRC AT-124
SFT SOL B/CIRC*3 1201 P0755. AT-132 PO750 1108 SFT SOL A/CIRC*3 AT-128
TP SEN/CIRC A/T*3 1206 P1705 AT-136 PO755 1201 SFT S0L B/CIRG*3 AT-132
TCC SOLENOID!CIRC 1204 PO740 AT-113 P1705 1206 TP SEN/CIRC A/T™3 AT-136
VEH SPD SEN/CIR AT*4 1102 PO720 AT-88 P1760 1203 0/R CLTCH SOLU/CIRGC AT-142

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

*2. These numbers are prescribed by SAE J2012.

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

*4: The MIL illuminates after TCM enters the fail-safe mode in

two consecutive trips, if both the “Revolution sensor” and
the “Engine speed signal” meet the fail-safe condition at

the same time.
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PRECAUTIONS AND PREPARATION

Precautions for Supplemental Restraint System
(SRS) “AIR BAG” and “SEAT BELT
PRE-TENSIONER”

The Supplemental Restraint System “AlR BAG” and “Seat Belt Pre-tensioner”, used along with a seat belt,
help to reduce the risk or severity of injury to the driver and front passenger in a frontal collision. The Supple-
mental Restraint System consists of air bag modules (located in the center of the steering wheel and on the
instrument panel on the passenger side), seat belt pre-tensioners, a diagnosis sensor unit, warning lamp, wir-
ing harness and spiral cable.

In addition to the supplemental air bag modules for a frontal collision, the supplemental side air bag used along
with the seat belt helps to reduce the risk or severity of injury to the driver and front passenger in a side col-
lision. The supplemental side air bag consists of air bag moduies (located in the outer side of front seais),
satellite sensor, diagnosis sensor unit (which is one of components of supplemental air bags for a frontal
collision), wiring harness, warning lamp (which is one of components of supplemental air bags for a frontal
collision). Information necessary to service the system safely is included in the RS section of this Service

Manual.

WARNING:

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

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

® Do not use electrical test equipment on any circuit related to the SRS unless instructed to in this
Service Manual. SRS wiring harnesses (except “Seat Belt Pre-tensioner’ connector) can be iden-
tified with yellow harness connector (and with yellow harness protector or yellow insulation tape

before the harness connectors).

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

The ECM (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 malfunction causing emission deterioration.

CAUTION:

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

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

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

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

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

AT-3
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PRECAUTIONS AND PREPARATION

SEF289H
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MEF040DA

i
\\SE RVICE/

— ENGINE ™

//so'o N\\

SATOG4|

Precautions

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

When connecting TCM harness connector, tighten secur-
ing bolt until the orange indicator appears.
:3.0-5.0 Nm (0.3 - 0.5 kg-m, 26 - 43 in-lb)

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

break).
Make sure that there are not any bends or breaks on TCM

pin terminal, when connecting pin connectors.

Before replacing TCM, perform TCM input/output signal
inspection and make sure whether TCM functions prop-
erly or not. (See page AT-74.}

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

PROCEDURE".
The DTC should not be displayed in the “DTC CONFIRMA-

TION PROCEDURE” if the repair is completed.

AT-4



PRECAUTIONS AND PREPARATION

Precautions (Cont’d)

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

e Disassembly should be done in a clean work area.

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

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

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

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

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

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

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

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

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

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

e After overhaul, refill the transmission with new ATF.

® When the A/T drain plug is removed, only some of the fluid is drained. Old A/T fluid will remain in torque

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

Service Notice or Precautions

FAIL-SAFE
The TCM has an electronic Fail-Safe (limp home mode). This allows the vehicle to be driven even if a major
electrical input/output device circuit is damaged.
Under Fail-Safe, the vehicle always runs in third gear, even with a shift lever position of “1”, “2” or “D”. The
customer may complain of sluggish or poor acceleration.
When the ignition key is turned “ON” following Fail-Safe operation, O/D OFF indicator lamp blinks for about
8 seconds. (For “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”, refer to AT-47.)
Fail-Safe may occur without electrical circuit damage if the vehicle is driven under extreme conditions (such
as excessive wheel spin followed by sudden braking). To recover normal shift pattern, turn the ignition key
*“QFF” for 5 seconds, then “ON”.
The blinking of the O/D OFF indicator lamp for about 8 seconds will appear only once and be cleared. The
customer may resume normal driving conditions.
Always follow the “Work Flow” (Refer to AT-55).
The SELF-DIAGNOSIS results will be as follows:
The first SELF-DIAGNQOSIS 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.

TORQUE CONVERTER SERVICE

The torque converter should be replaced under any of the following conditions:

e [External leaks in the hub weld area.

Converter hub is scored or damaged.

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

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

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

Vehicle has TCC shudder and/or no TCC apply. Replace only after all hydraulic and electrical diagnoses
have been made. (Converter clutch material may be glazed.)

Converter is contaminated with engine coolant containing antifreeze.

Internal failure of stator roller clutch.

Heavy clutch debris due to overheating (blue converter),

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

The torque converter should not be replaced if:

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

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

AT-5
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PRECAUTIONS AND PREPARATION

Service Notice or Precautions (Cont’d)

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

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

ATF COOLER SERVICE

Replace ATF cooler if excessive foreign material is found in oil pan or clogging strainer. .
Replace radiator lower tank {which includes ATF cooler) with a new one and flush cooler line using clean-
ing solvent and compressed air.

OBD-ll SELF-DIAGNOSIS

& A/T self-diagnosis is performed by the TCM in combination with the ECM. The results can be read through
the blinking pattern of the O/D OFF indicator or the malfunction indicator lamp {MIL). Refer to the table on
AT-41 for the indicator used to display each self-diagnostic result.

e The self-diagnostic results indicated by the MIL are automatically stored in both the ECM and TCM
memories,
Always perform the procedure “HOW TO ERASE DTC” on AT-38 to complete the repair and avoid
unnecessary blinking of the MIL.

¢ The following self-diagnostic items can be detected using ECM self-diagnostic results mode* only when
the O/D OFF indicator lamp does not indicate any malfunctions.
—Inhibitor switch
—A/T 1st, 2nd, 3rd, or 4th gear function
-A/T TCGC S/V function (lock-up).

*: For details of OBD-II, refer to EC section (“ON BIOARD DIAGNOSTIC SYSTEM DESCRIPTION").

AT-6



PRECAUTIONS AND PREPARATION

Special Service Tools

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

Tocl number
(Kent-Moore No.)
Tool name

Description

ST25055001
(J34301-C)
Oil pressure gauge set
A ST25051001

« — )

Qil pressure gauge
@ ST25052000

-t — )

Hose
@ ST25053000

{ — )

Measuring line pressure

 Joint pipe
@ ST25054000
{ — )
Adapter
® ST25055000
( —
Adapter
NT0S7
STO07870000 a Disassembling and assembling A/T
{(J37068)
Transmission case stand c
a: 182 mm (7.17 in}
b: 282 mm (11.10 in)
\‘/;'- c: 230 mm (9.06 in)
NT421 d: 100 mm (3.94 im)
KV31102100 Checking one-way clutch in torque
{J37065) converter
Torque converter one-
way clutch check tool
NT098
ST25850000 Removing oi! pump assembiy
(J25721-A)
Sliding hammer
a: 179 mm (7.05 in}
b: 70 mm {2.76 in)
¢: 40 mm {1.57 in} dia.
NT422 d: M12 x 1.75P
ST33200000 Installing oil pump housing oil seal
(J26082) Instalting rear vil seal
Drift
a: 60 mm (2.36 in) dia.
NT091 b: 44.5 mm (1.752 in) dia.
KV31102400 Removing and instailing clutch return
{34285 and J34285-87) springs
Clutch spring compressor
a: 320 mm {12.60 in}
NT423 b: 174 mm (6.85 in)

AT-7
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PRECAUTIONS AND PREPARATION

Special Service Tools (Cont’d)

Tool number
(Kent-Moore No.} Description
Taool name

{J34291) Selecting oil pump cover bearing race and
Shim setting gauge set oil pump thrust washer

NT101

666 AT-8



OVERALL SYSTEM

AIT Electrical Parts Location
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OVERALL SYSTEM

ircuit Diagram
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OVERALL SYSTEM

Wiring Diagram

IGNITION SWITCH - -
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OVERALL SYSTEM

IGNITION SWITCH
ON or START

Refer to Fl -POWER.

Wiring Diagram (Cont’d)
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G YIG R GY1L LG/R LG
—-
H8 J& G5
S - @@@@g
R GY/L LGIT-'I LG L
YiG *I ¥ I I
fl_'lI 2]l f2o]l 1[19] IWI
O/D OFF VSP-2 R-SW N-SW D-SwW 2-SW 1 SW TCM
INDICATOR gg@yggﬂSStON
LLAMP
CONSULT CONSULT CONSULT
OD CONT DATA DATA DATA MODULE)
swW N{RX]  CLK OUT (TX) M1
=] EET| ]
I GB GAN G
I I ue GIB GlN !
) sl en B vy
I I DATALINK CONNECTOR
m AT DEVIGE FOR CONSULT
(OVERDRIVE
CONTROL
ON OFF | SWITCH)
~

@ : With theft warning system

B B {ET> : Without theft warning system
l n
@ L 4 B
e S A A
B13
Refer to last page (Foldout page).
| ; DR
1]2]3]«{s]6[7 | 20| 212z 23/ L w24 [25] 26 Moy, (B1)
M E B 121314 I io[eie]7T8l5T4]3]2]1 11 121314[15[16171819@\;,3:
|
b o o |
F-TTT T T T T T T |
 dhed @@ |
| o (el | [EREEBESSY  [feEES;
=

1218 )4] | 9polt]12)13]14]15

E’ 23]2a] 2526 27]z8[20]0 o1 [ae a5 a< a5

5161718] |16]17[18{18]20]21]22

37)38]38]40]41]42[43{44[45]46]47]48
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OVERALL SYSTEM

Wiring Diagram {(Cont’d)

AT-A/T-03
TCM
(TRANSMISSION
LU fUD  \CONTROL
DUTY SHIFT SHIFT OVRIC PLDUTY  PLDUTY TEMP  |MODULE}
soL SOLA SOLB SOL SOL  SOL (DR) SENS
I_I%|_| L]%l_] Lz ILs i B 2] L3a])
GY/R UR LY p OR P WiR

\

\ \

-
To AT-AT
B -05

GY/R @ LR Uy p OR P W/R B
(s S SRR oy SERRREE vy SERRRRE 3 1 e
GY/R LR Ly P OR i W/R B
P
“ 1 ||
DROPPING
RESISTOR
(]
OR
AT i
SOLENOID
GYRA  VALVE OR
I CD N - U 2 W 1y oo
TERMINAL
CORD
ASSEMBLY
*4
* *3 *0 *3
TORQUE QVERRAUN AT FLUID
CONVERTER SHIFT SHIFT CLUTCH LINE PRESSURE TEMPERATURE
CLUTCH SOLENQID SOLENOID SOLENCID SOLENOID VALVE SENSOR
SOLENQID VALVEA VALVE B VALVE
VALVE
Aefer to last page {Foldout page).
O BNGD, SN |
El4 é Ed8
NWESES /e L GY
[—1
1123} [sTofihz[iaa] s EI 2324252627@'_29303132333435
SRR ERERRE 3537aa|39|4o4142434445454743 c Hs

+ : This connector is not shown in "HARNESS LAYQUT", EL section.

AT-13
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OVERALL SYSTEM

Wiring Diagram (Cont’d)

AT-A/T-04
EgﬂT(EgE?AODULE)
Y/R TACHO
ER
VS DT2 D13 NEUT VGO ATCK
Y/G LW LR R/G ary RB
Y/R Y/G LW LR R/G ArY R/B
---- & I A Y s v Ty e
LB YiG Lw LR RIG RIY R/B
oh @wc& J
@ == L& B o EL-METER
) \ ) \ 4
LB LW LR RIG RAY R/B
a1l [l =] 6T (=l [Fas]l
ENG DT2 DT3 N TH SENS 0BDIl  { TCM
REV SIGNAL (iN) (TRANSMISSION
CONTROL
MODULE)
Refer to last page {Foldout page}.
,
1]2 3[4 (F1)
AHBERE 12<C\,E
1J2laT4]Te[ol:1]12[i3 252?2329303132333435@@
g6 [7]8] |1s[17]18]19]20 39]40]41]eafus]as]ss]ealerias] [~
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OVERALL SYSTEM

=

Wiring Diagram (Cont’d)

AT-A/T-05
TCM
(TFIANSMISSION
ety
S, ) | @D o
5] =]
' -
ToAT. ' ! EM
Mb4 : .,
-T" ' -t : M@
!
|
N EC
H
EE

=1
———— THROTTLE
- " 7 POSITION
* w {Z SENSCR -k~
N F22 - el
TJ ,
)

-1
L/GR W :
5] =]l '
AVCC Tvo1 ECM [ECCS '
CONTROL :
MODULE) |
F
A _TW1 GNDC GNDG :
50 51
E G N ,
E LOR B B :
l | S
¥ H! ' PD
|
1 ENGINE
\ac: i H F
SENSOR : FA
H Fod |
I m
i . =t
.
® — B W
.—I Fil SR
] (L) |L2]] JLL|
B B wa—l REVOLUTION
2 . SENSOR ST
@ @& -
Refer to last page (Foldout page).
M) , G BS
[ 1|2 3|4 T4 [0
CEO@®  iferehEE GED@ @
Efl]
Uy
12 TsTaT Te ol 21315 El ) P P P P ) ) E R R
ARKBBERERBE 3637]38]38{a0[41 |22]4a a4 )e5 [a6] 47|22 m A
5L
B8
MATE44A
673
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OVERALL SYSTEM

Cross-sectional View
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OVERALL SYSTEM
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OVERALL SYSTEM

Shift Mechanism

The automatic transmission uses compact, dual planetary gear systems to improve power-fransmission

efficiency, simplify construction and reduce weight.
It also employs an optimum shift control and superwide gear ratios. They improve starting performance and

acceleration during medium and high-speed operation.
Two one-way clutches are also employed: one is used for the forward clutch and the cther for the low clutch.

These one-way clutches, combined with four accumulators, reduce shifting shock to a minimum.

CONSTRUCTION

SAT5091
@ Torque converter clutch piston (@ Front sun gear (7 Forward one-way clutch
@ Torque converter (1 Front internal gear (3 Owverrun clutch
@ OQi! pump @ Front planetary carrier 42 Low one-way clutch
@ Input shaft @ Rear sun gear @ Low & reverse brake
(® Brake band (1 Rear pinion gear @) Parking paw!
® Reverse clutch (% Rear internal gear @ Parking gear
@ High clutch (9 Rear planetary carrier @3 OQutput shaft
{® Front pinion gear G Forward clutch '

o7 AT-18



OVERALL SYSTEM

POWER TRANSMISSION
“N” and “P” positions

“N” position

Shift Mechanism (Cont’d)

No control members operate. Power from the input shaft is not transmitted to the output shaft since the

clutch does not operate.
“P" position

Similar to the “N” position, nio control members operate. The parking pawl interconnected with the select
lever engages with the parking gear to mechanically hold the output shaft so that the powertrain is locked.

Input shaft

BEEES Lock (Held stationary)

Quiput shaft

SATO39J

AT-19

BIR

RS

HA

EL



OVERALL SYSTEM

Shift Mechanism {Cont’d)
“1,” position

Forward clutch As overrun clutch engages, reér internal gear is locked by the operation of low and reverse
Forward one-way clutch brake.

Overrun clutch This is difierent from that of D, and 2,.

Low and reverse brake

Engine brake Overrun clutch always engages, therefore engine brake can be abtained when decelerating.
Power flow Input shaft

4

Rear sun gear

4

Rear planetary gear smmp Output shaft

Front planetary gear Rear planetary gear

Low & revarse brake
Forward clutch

Overrun glutch

Forward
L one-way
clutch

Rear

Output shaft

W
Input shaft Rear sun gear

BEEER] Locked (held stationary) Pinion SATO44

o78 AT-20



OVERALL SYSTEM

“D,” and “2,” positions

Shift Mechanism (Cont’'d)

Forward one-way clutch
Forward clutch
Low one-way clutch

Rear internal gear is locked to rotate counterclockwise because of the functioning of these
three clutches. (Start-up at D,)

Overrun clutch
engagement conditions.

(Engine brake)

D,: Overdrive control switch in “OFF”
Throttle opening less than 3/16
2,: Throttle opening less than 3/16
At D, and 2, positions, engine brake is not activated due to free turning of low one-way

clutch.

Power flow

Input shaft

I

Rear sun gear

Rear pinion gear

Rear planetary carrier mmmp Output shaft

Rear planstary gear

Held to turn clockwise

Forward one-way clutch Low one-way clutch

ransmission of

.tTransmlssmn of
riving force B—C

Forward | 'drwmg force A—B

rLogales
’o 04%%¢
T
'\ dri

— Forward
one-way
clutch

one-w
clutch

Input shaft

Rear planetary
carrier

e LS ] Output shaft
™ Rear sun gear Rear pinion gear >

Pinion SATO40J

\_n
el

m Locked (held staticnary}

AT-21
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OVERALL SYSTEM

Shift Mechanism (Cont’'d)

2y 2”7 and “1,” positions

Forward clutch
Forward one-way clutch
Brake band

Rear sun gear drives rear planetary carrier and combined front internal gear. Front internal gear

now rotates around front sun gear accompanying front planetary carrier.
As front planetary carrier transfers the power to rear internal gear through forward clutch and
forward one-way cluich, this rotation of rear internal gear increases the speed of rear planetary

carrier compared with that of the st speed.

Overrun clutch
engagement conditions

D,: Overdrive control switch in “OFF”

Throttle opening less than 3/16
2, Throttle opening less than 3/16
1,: Always engaged

Power flow

Input shaft ) Recar sun gear
Front internal gear — ‘

Rear planetary carrier f
Qutput shaft
Front internal gear -

4

Front planetary carrier

Rear internal gear

Front planatary gear

Rear planetary gear

Forward one-way clutch Low one-way clutch

Front planetary “ ]
T

4
e -
| Forward

- I
carrier T one-way JL_’_iJ dﬁ‘
Front ‘ clutch Low
. pinion T Rear pinion 7 one-way
gear gear clutch

.
&

Input shaft Rear sun gear

Rear planetary carrier

Divided force (speed increase)

m Locked (hefd stationary)

Pinion
SATC41d
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OVERALL SYSTEM
Shift Mechanism (Cont’d)

“D,” position

High clutch Input power is transmitted to front planetary carrier through high clutch. And front planetary carrier
Forward clutch is connected to rear internal gear by operation of forward clutch and forward one-way clutch.
Forward one-way clutch This rear internal gear rotation and another input (the rear sun gear) accompany rear planetary
carrier to turn at the same speed. @Gl
Overrun clutch Dg: Overdrive confrol switch in “OFF”
engagement conditions Throttle opening less than 3/16
Power flow Input shaft VAR
High clutch EM
Front planetary carrier LG
lutch Rear sun gear
Forwai clute g EC
Forward one-way clutch ‘
"r FE
Rear internal gear
CL
Rear planetary carrier mpmjp Ouiput shaft
W
Front planetary gear Rear planetary gear AT
—"'_'\

[e)

[

\ %1 Forward one-way clutch Low one-way clutch p@
r‘_"ﬁ;B .
‘O [s)

s
2 T £ FA

i1 Transmission of driving
Forward clutchl:j force B — A

!
| [
; Vi i
1. Rear internal gear‘j;? _}L __;”L_ LIS,
SN N mﬁ%
—\ r rd o
High clutch r 4
|
Front

plangtary =<
carrier r

C f)f

&/

Input shaft W

|- Forward
one-way
clutch

Rear
planetary ’ r ﬁg

—

carrier a)
A
\'\@\V
ElL
\% Qutput ghait
N

D)

Rear sun gear

BRG] Locked (held stationary) Pinion SAT042.

AT-23 el |
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OVERALL SYSTEM

“D,” (OD) position

Shift Mechanism (Cont’d)

High clutch

Brake band

Forward clutch

(Does not affect power transmis-
sion)

Input power is transmitted to front carrier through high clutch.
This front planetary carrier turns around the sun gear which is fixed by brake band and makes

front internal gear (cutput) turn faster.

Engine brake

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

Power flow

Input shaft Front internal gear
High clutch Rear planetary carrier

4

Cutput shaft

4

Front planetary carrier

\ ¢

Front pinion gear

Brake band

Front planetary gear

Rear planetary gear

Forward one-way clutch Low one-way clutch

B

Front
planetary
carrier

planetary -

K
o

N
input shaft

carrier z)
.

\\{{“‘ Qutput shaft

Front pinion gear

PRRREEA Locked {held statianary)

Pinich
SAT043d

AT-24




OVERALL SYSTEM

“R” position

Shift Mechanism (Cont’d)

Reverse clutch
Low and reverse brake

Front planetary carrier is stationary because of the operation of low and reverse brake.
Input power is transmitted to front sun gear through reverse cluich, which drives front inter-
nal gear in the opposite direction.

Engine brake

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

Power flow

input shaft

4

Reverse clutch

4

Front pinicn: gear < Front sun gear

4

Front internal gear memp Output shaft

Front planetary gear

Reverse
clutch

Rear pianstary gear

Forward one-way clutch
a .

~ Qperation (Does not affect
power transmission)
Transmission of driving

H force: A —-B
Low & reverse ,
brake

Rear

planstary
IZ _I _J casrier

Front | LJ

sUN gear-

Qutput ghaft

R\
Input shart Front pinion gear

BRI Locked (held stationary) Pinion  SAT045J

AT-25
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OVERALL SYSTEM

Shift Mechanism (Cont’d)

FUNCTION OF CLUTCH AND BRAKE

Control members Abbr. Function
@® Reverse clutch R/C To transmit input power to front sun gear @ .
@ High clutch H/C To transmit input power to front planetary carrier (9.
(4 Forward cluich F/C To connect front planetary carrier () with forward one-way clutch G3.
(8 Cverrun clutch QIC To connect front planetary carrier @ with rear internal gear (3.
(® Brake band B/B To lock front sun gear @ .
@ Forward cne-way clutch FIO.C gge;rgjcr:foe:-d clutch is engaged, to stop rear internal gear (3 from rotating in oppo-
(9 Low one-way clutch L/O.C At D, position, to prevent rear internal gear (i3 from rotating in opposite direction.
@ Low & reverse brake L& R/B To lock rear internal gear 33 {2, 1, and 1,)}, to lock front planetary carrier 3) {R posi-

tion).

CLUTCH AND BAND CHART

. Fi d L L
Reverse | High | Forward [ Overrun Band servo or?:—v v:rle: on ec_)::a res:r:; .
Shift position chuich | cluteh | clutch | clutch ond 3rd ath clut chy clulchy brake | COCK-UP Remarks
® @ @ @ apply release apply G] < G
p PARK
POSITION
REVERSE
R O O POSITION
NEUTRAL
N POSITION
15t O *1 ® ®
Y 2nd O 1O O ® Automatic shift
13233624
3rd Ol O[O |=®| ® ] 50
ath Q| ® X X | O O
» 1st O L ® Automatic shift
12
01O |0 o
Locks (held sta-
1 1st O O e O tionary)
in 1st speed
2nd O O O ® 1e2

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

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

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

*4: A/T will not shift 10 4th when overdrive control switch is set in “OFF” position.

*5: Operates when overdrive control swilch is “OFF".

: Operales.

@000

: Operates when throttle opening is less than 3/16, activating engine brake.
: Operates during “progressive” acceleration,
: Operates but does not affect power transmission.

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

AT-26



OVERALL SYSTEM

OUTLINE

Control System

The automatic transmission senses vehicle operating conditions through various sensors. if always controls

the optimum shaft position and reduces shifting and lock-up shocks. @l
SENSORS CONTROL UNIT ACTUATORS
MA
Inhibitor switch
Throitle position sensor Shift control =M
Closed throtlle position switch Line pressure control Shift solenoid valve A
Wide open throttle position Lock-up control Shift solencid valve B
switch Qverrun dlutch control Overrun clutch solenoid valve LG
Engine speed signal Timing control Torque convertar clutch
A/T fluid temperature sensor Fail-safe control } 4 solenoid valve
Revolution sensor Seli-diagnosis Line pressure solenoid valve EG
Vehicle speed sensor CONSULT communication line oD gFF indicator lamp
Turbine revolution sensor control
Overdrive control switch Duet-EU contral [Fle
ASCD control unit
GL
CONTROL SYSTEM
¢ — WY
N
Enai
ngine AT P@
ASCD
control unit
| 1 s
i AT fluid temperature sensor
Line pressure solenoid
valve Revolution sensor RA
Torque converter clutch - - -
Inhibitor | { solenoid valve Dropping resistor Overdrive contro
Closed throttle switeh Overrun clutch solenoid swite BR
position switch _, valve
Wid.e. open.throttle_l Shift sclencid valve A
position switch Shift_salenoid valve B 8T
Throttle position *
sensor
Engine speed }—» TeM Hg
_} _
| O/D OFF indicator T
- @ @
ECM - i l
C —| Vehicle speed sensor | Q D HA
SAT203.
EL
X
685 |
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OVERALL SYSTEM

TCM FUNCTION

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

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

INPUT/OUTPUT SIGNAL OF TCM

Control System (Cont’d)

Sensors and solenoid valves

Function

Input

Inhibitor switch

Detects select lever position and sends a signal to TCM.

Throttle position sensor

Detects throttle valve position and sends a signal o TCM.

Closed throttle position switch

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

Wide open throttle position switch

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

Engine speed signal

From ECM (ECCS control module)

AT fluid temperature sensor

Detects transmission fluid temperature and sends a signal to TCM.

Revolution sensor

Detects output shaft rpm and sends a signal to TCM.

Vehicle speed sensor

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

Overdrive control switch

Sends a signal, which prohibits a shift to “D,” (overdrive) position, to the TCM.

ASCD control unit

Sends a cruise signal or “D,” {overdrive) cancel signal to TCM.

Qutput

Shift solenoid valve A/B

Selects shifting point suited to driving conditions in relation to a signal sent from
TCM.

Line pressure solenoid valve

Regulates (or decreases) line pressure suited to driving conditions in relation to
a signal sent from TCM.

Torque converter clutch solencid valve

Regulates {or decreases) lock-up pressure suited to driving conditions in relation
to a signal sent from TCM.

Overrun clutch solenoid valve

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

O/D OFF indicator lamp

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

AT-28



OVERALL SYSTEM

Control Mechanism

LINE PRESSURE CONTROL
TCM has the various line pressure control characteristics to meet

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

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

&
Normal control
“B" position The line pressure to throttle opening characteristics is set for suit- LG
1‘ able clutch operation.
@ E “D"’ “2"‘ “r E@
'E'J t position
Q@ m
S€
Throttle opening —e CL
SATO003d =
Back-up control (Engine brake) WIT
D, “2" or “{" position If the selector lever is shifted to “2” position while driving in D, (OD)
T or D5, great driving force is applied to the clutch inside the trans-
- mission. Clutch operating pressure (line pressure) must be
o > D.—p 92" or “1" increased to deal with this driving force.
é NE ’ pasition !
£c PD
Vehicle speed —» F/A\
SATOD4J
No shifing ' During shift change A
T R AU The line pressure is temporarily reduced corresponding to a
. .~ change in engine torque when shifting gears (that is, when the shift _
2 solenoid valve is switched for clutch operation) to reduce shifting B3R
Sy shock.
g When shifting .
52 (1-» 2 shift) Sl
Throttle opening — FSS
SATO05
BT

At low fluid temperature

e Fluid viscosity and frictional characteristics of the clutch facing
change with fluid temperature. Clutch engaging or band-con- ya
tacting pressure is compensated for, according to fluid
temperature, to stabilize shifting quality.

EL

(B4

AT-29 o



OVERALL SYSTEM

Line pressure

——————

{at low temperature}

Line pressure
kPa (kg/cm?, psi) —m

{under normal conditions)

Line pressure corrected

Threttle opening —m

SATO06J

—10°C (14°F)

it

Normal temperature

Line pressure
kPa (kgfcm?, psi} —»

Throtile opening —s»-

SAT007J

Pilot pressure

TCM

-

2

il

[T0n OFF
1]

To shift valve o
% .—bé-""‘-—-!l Drain
Shift solenoid valve =
. SATOD2Y

Control Mechanism (Cont’d)

e The line pressure is reduced below 60°C {140°F) fo prevent
shifting shock due to low viscosity of automatic transmission
fluid when temperature is iow.

e Line pressure is increased to a maximum irrespective of the
throttle opening when fluid temperature drops to —10°C (14°F).
This pressure rise is adopted to prevent a delay in clutch and
brake operation due to extreme drop of fluid viscosity at low

temperature.

SHIFT CONTROL

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

Control of shift solenoid valves A and B

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

memorized in the TCM.
The shift solenoid valve performs simple ON-OFF operation. When

set to “ON”, the drain circuit closes and pilot pressure is applied to
the shift valve.

Relation between shift solenoid valves A and B and gear positions

Gear position :
D2, 14 D,, 25, 1, Dy B, (0D} N-P
Shift solenoid vaive
A ON (Closed) OFF {Cpen) QFF {Open) ON {Closed) CN (Closed)
B ON {Closed) ON (Closed) OFF {Open) QOFF (Cpen) ON (Closed)

688
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OVERALL SYSTEM
Control Mechanism (Cont’'d)

Control of shift valves A and B

Activated state

Inactivated siate

|- Shift valve A

LTI A
Pilot Pilot
pressure] TCM N pressure | TCM
L b ]
N
1 [
= x —
Shift solenocid valve A ON SATCATS

Drain — Shift solenoid valve A OFF

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

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

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

LOCK-UP CONTROL

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

Conditions for lock-up operation
When vehicle is driven in 4th gear position, vehicle speed and throttle opening are detected. If the detected
values fali within the lock-up zone memorized in the TCM, lock-up is performed.

Overdrive control switch ON OFF
Selector lever “D” position
Gear position D, D4

Vehicle speed sensor More than set value

Less than set opening
OFF
More than 40°C (104°F)

Throttle position sensor

Closed throttle position switch

AT fluid temperature sensor

Pitot pressure Torque converter clutch solenoid valve control
Filter oM The torque converter clutch solenocid valve is controlled by the
7 7 o TCM. The plunger closes the drain circuit during the “OFF” period,
N tnoer and opens the circuit during the “ON” period. If the percentage of
/ n_.'R“ OFF-time increases in one cycle, the pilot pressure drain time is
L 4 & VA — reduced and pilot pressure remains high.
To Graca =53 o'N — Thg torque converter clutch pistpn is designed to slip to adjust the
converter clutch P\ ratio of ON-OFF, thereby reducing lock-up shock.
control valve % — =
W DramTorque conve_rter
clutch solencid
valve SATD10J
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OVERALL SYSTEM

Control Mechanism (Cont’d)

T
w0
-

OFF-time Amount of drain Pilot pressure
INCREASING DECREASING HIGH

h 4

A

Lock-up

released Lock-up

RELEASING

Pilot pressure
*+—kPa (kg/cmz, psi}y ™™

-
]
=

High «—— Torque converter clutch — . Low
solenoid valve off-time ratio (%)

SATO11J
Torque converter clutch control valve operation
Torgue converter Lock-up released Torque convartsr |Lock-up applied
clutch piston Cil pump clutch piston il pump

- Chamber B

Torgue converter 723
Chamber A q Z~Torque convertery
Chamber B Converter : Converter
oil pressure]
Torque converter clutch Pilot pressure Torque converter clutch i
TCM e = H
control plug L - - control plug H‘: :
; ? i : P-- Terque converter
To oil cooler = Drain Torque converter  Tg ojl cooler - § 4 |
= clutch solenoid ¢ I = ciutch solenoid valve
Drain valve Drain SATO48J

690

Lock-up released

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

Lock-up applied

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

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

OVERRUN CLUTCH CONTROL (ENGINE BRAKE CONTROL)}

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

The overrun clutch operates when the engine brake is needed.
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Control Mechanism (Cont’d)
Overrun clutch operating conditions

Gear position Throttle opening
“D” position D,, D,, D, gear position
- v e Less than 3/16
“2" position 2,, 2, gear position @l
“1” position 1,, 1, gear position At any position
A
16116 D position 2 position 1 position
N ! f i
o 22 L 2
22 3¢ 8%
28 Eg /*—22 £8 s, e
= ¢ / Ly
3416 . \ 6! —
@ Vehicle Speed—- Vehicle speed —m Vehicle speed —» E@
Owverrun clutch Qverrun clutch Overrun cluich
engages engages engages saTo14d |
: &
GL
. Overrun clutch solenoid valve control
Filot pressure . ] . [
TCM The overrun clutch solenoid valve is operated by an ON-OFF sig-

p nal transmitted by the TCM to provide overrun clutch controf
% I (engine brake control).
When this solenoid valve is “ON”, the pilot pressure drain port

OFF closes. When it is “OFF”, the drain port opens.
X During the solenoid valve ON pilot pressure is applied to the end B
-\ face of the overrun clutch control valve.

To overrun clutch

control valve % Drain
/ Qverrun clutch = FA
solencid valve gaATO15d

Overrun clutch control valve operation =
When the solenoid valve is “ON", pilot pressure A is applied to the

TCM

Line pﬁggguﬁfsm AN AL Overrun overrun clutch control valve through shuttle shift valve S. This o
(D2, 2: and Tb{,sﬁ)——ﬁfﬁ clutch pushes up the overrun clutch control valve. The line pressure, =i

Pilot pressure Bl | Qsolenoid which is routed by the overrun clutch reducing valve, is then shut
! Drain valve off so that the clutch does not engage. o
ad ;:%gﬁgﬁgw’ When the solenoid valve is “OFF”, pilot pressure A is not gener- Sl

" Shuttle shit  Overrun cluteh ated. At this point, the overrun clutch control valve moves down-
Line pressure  valve S ward by spring force. As a result, overrun clutch operation pressure BS

is provided by the overrun clutch reducing valve. This causes the
overrun clutch to engage.

In the “1” position, the averrun clutch control valve remains pushed i
down so that the overrun cluich is engaged at ali times. =

{2 and 1 posilions)

FA
Overrun clutch
Overrun clutch ,feducing valve Eﬂ_—.
control valve ]
* ; First reducing pressure (1 position) .
*%: Line pressure (D and 1 positions) [
A
SAT049.
691
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OVERALL SYSTEM

Contro! Valve

FUNCTION OF CONTROL VALVES

Valve name

Function

Pressure regulator valve
Pressure regulator plug

Pressure regulator sleeve plug'

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

Pressure modifier valve

Used as a signal suppiementary valve to the pressure regulator valve. Regulates pressure-
madifier pressure (signal pressure) which controls optimum line pressure for all driving con-
ditions.

Modifier accumulator piston

Smooths hydraulic pressure regulated by the pressure maodifier valve to prevent pulsations.

Pilot valve

Regulates line pressure to maintain a constant pilot pressure level which controls lock-up
mechanism, overrun clutch, 3-2 timing required for shifting.

Accumulator control valve
Accumuiator control sleave

Regulate accumuiator backpressure to pressure suited to driving conditions.

Manual valve

Directs line pressure to oil circuits corresponding to select positions.

Circuit

@ | @ | @

Position

Line pressure

O PRND21 UL]
(p ] ]

5 N
ORE)
c | O

Q| o

MiolZ:1| T

—_

Hydraulic pressure drains when the shift lever is in Neutral.

Shift valve A

Simuitanecusly switches three oil circuits using output pressure of shift solenoid valve A to
meet driving conditions {vehicle speed, throttle opening, etc.}).

Provides autornatic downshifting and up-shifting (1st—2nd—3rd—4th gears/dth—3rd—2nd—
1st gears) in combination with shift valve B.

Shift valve B

Simultaneously switches three oil circuits using output pressure of shift solenoid valve B in
relation to driving conditicns (vehicle speed, throttle opening, etc.).

Provides automatic downshifting and up-shifting (1 st—2nd—3rd—4th gears/4th—3rd—2nd—
1st gears} in combination with shift valve A.

Shuttie shift valve S

Switches hydraulic circuits to provide 3-2 timing control and overrun clutch contral in relation

to the throttle opening.
Inactivates the overrun clutch to prevent interlocking in "D {D,) position when the throttle is

wide open.

Overrun clutch control valve

Switches hydraulic circuits to prevent engagement of the overrun clutch simultaneously with
application of the brake band in “D” position. {Interlocking occurs if the overrun clutch
engages during D, operation.)

4-2 relay valve

Memorizes that the transmission is in “D" (D,} position. Prevents the transmission from
downshifting from “D" (D,)} fo “2” position in combination with 4-2 sequence valve and shift
valves A and B when downshifting from “D” (D,) fo “2” position.

4-2 sequence valve

Prevents band servo pressure from draining before high clutch operating pressure and band
servo releasing pressure drain (from the same circuit) during downshifting from *“D” (D,) to
“2" position.

Servo charger valve

An accumulator and a one-way crifice are used in the “2” position band servo oil circuit o
dampen shifting shock when shifting from “1” to “2" position.

To maintain adequate flowrate when downshifting from “D” position to “2” position, the servo
charger valve directs “2" position band servo hydraulic pressure to the circuit without going
through the one-way orifice when downshifting from “D" position.
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Control Valve (Cont'd)

Valve name

Function

3-2 timing valve

Prevents a late operation of the brake band when shifting selector lever frem “D” to “1” or
“2" position while driving in Ds.

“17 reducing valve

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

Overrun clutch reducing valve

Reduces ofl pressure directed to the overrun cluich and prevents engine-brake shock.
In “1" and “2" positions, line pressure acts on the overrun clutch reducing valve to increase
the pressure-regulating peint, with resultant engine brake capability.

Torque converter relief valve

Prevenis an excessive rise in torque converter pressure.

Torque converter clutch control valve
Torque converter clutch control plug
Torque converter clutch control
sleeve

Activate or inactivate the lock-up function.

Also provide smooth lock-up through transient application and release of the lock-up system.

Shuttle shift valve D

Switches hydraulic circuits so that output pressure of the torque converter clutch solenoid
valve acts on the lock-up valve in the "D” position of D, Dy and D,. (“1” or “R” position,
lock-up is inhibited.)
Lock-up control is not affected in “D” position D,, Dy or D,, unless output pressure of the
torque converter clutch solenocid valve is generated by a signal from the TCM.,

AT-35
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Introduction

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

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

The second is the TCM original self-diagnosis indicated by the O/D OFF indicator lamp. The malfunction is
st(f)red in the TCM memory. The detected items are overlapped with OBD-Il self-diagnostic items. For detail,
refer to AT-49. :

OBD-Il Function for A/T System

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

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

tion to A/T system parts.

One or Two Trip Detection Logic of OBD-II

ONE TRIP DETECTION LOGIC

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

TWO TRIP DETECTION LOGIC

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

AfT-related parts for which the MIL illuminates during the first or second test drive are listed below.

ltems - MIL - -
One trip detection Two trip detection

Shift solenocid valve A — DTC: P0750 (1108) X

Shift solenoid valve B — DTC: PO755 (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.

OBD-|l Diagnostic Trouble Code (DTC)

How to read DTC and 1st trip DTC

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

@ 1. The number of blinks of the malfunction indicator lamp in the Diagnostic Test Mode Il (Self-Diagnos-
tic Results) Examples: 1101, 1102, 1103, 1104, etc. For details, refer to EC section [“Malfunction Indi-
cator Lamp (MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

These DTCs are controlled by NISSAN.

2. CONSULT or GST (Generic Scan Tool) Examples: PO705, P0710, P0720, P0725, etc.
These DTCs are prescribed by SAE J2012.

(CONSULT also displays the malfunctioning component or system.)
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

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

1st trip DTC No. is the same as DTC No.

e OQutput of the diagnostic trouble code indicates that the indicated circuit has a malfunction.

{h SELECTLSYSTEM

ENGINE

l
|
|
|
|
|

I
I
|
I
I
l

SEF895K

#l SELF-DIAG RESULTS B [

FAILURE DETECTED TIME
INHIBITOR SW/CIRC [0]
[P0705]

|[ERASE|| PRINT |[FFdata]

SATO02J

FAILURE DETECTED TIME
INHIBITOR SW/CIRC [l
[Po705]

|[ERASE|[ PRINT ][FFdata]

=K
B SELF-DIAG RESULTSH

SATI72I

However, in case of the Mode Il and GST they do not indicate whether the malfunction is still

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

mended.

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

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

If a 1st trip DTC is stored in the ECM, the time data will be “{11]".
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION
OBD-Il Diagnostic Trouble Code (DTC) (Cont’d)

FREEZE FRAME DATA AND 1ST TRIP FREEZE FRAME DATA

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

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

Only one set of freeze frame data {either 1st trip freeze frame data of freeze frame data) can be stored in the
ECM. 1st trip freeze frame data is stored in the ECM memory along with the 1st trip DTC. There is no prior-
ity for 1st trip freeze frame data and it is updated each time a different 1st trip DTC is detected. However, once
freeze frame data (2nd trip detection/MIL on) is stored in the ECM memory, 1st trip freeze frame data is no
longer stored. Remember, only one set of freeze frame data can be stored in the ECM. The ECM has the fol-
lowing priorities to update the data.

Priority ltems
Freeze frame data Misfire — DTC: P0300 - PO306 (0701, 0603 - 0608)
1 Fuel Injection System Function — DTC: PO171 (0115), PO172 (0114}, PO174 (0209), PO175
(0210)
Except ihe above items {Includes A/T related items)
3 1st trip freeze frame data

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

HOW TO ERASE DTC

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

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

o When you erase the DTC, usmg 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").

e Diagnostic trouble codes (DTC)

1st trip diagnostic trouble codes {ist trip DTC)
Freeze frame data

1st trip freeze frame data

System readiness test (SRT) codes

Test values

HOW TO ERASE DTC (With CONSULT)

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

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

Turn CONSULT “ON” and touch “A/T".

Touch “SELF-DIAG RESULTS”.

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

Touch “ENGINE".

Touch “SELF-DIAG RESULTS”.

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

NooALN
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OBD-Il Diagnostic Trouble Code (DTC) {(Cont'd)

How to erase DTC (With CONSULT)
1. It the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least 5 seconds
and then turn it “ON” {engine stopped) again. @H
[l seLecTsysTem | [l selecToiagmobe [ N SELF-DIAG RESULTSH []
| ENGINE | [ seLF-DIAG RESULTS . | FAILURE DETEGTED WA
| AT ) | | paTA MONITOR ] SHIFT SOLENOIDAV A
]
| [ |:> | DTC WORK SUPPORT [ [:> -
| | | Ecu PART NUMBER |
| ] | q L
L | | } | ERASE || PRINT |
2. Turmn CONSULT “ON’, and touch 3. Touch “SELF-DIAG RESULTS’. 4. Touch "ERASE". (The DTC in the
AT TCM will be erased.) EG
Touch ] . Touch ’—!
F BACK" “BACK" a2
[l SELECT SysTEM | Il seecTomemone [ B SELF-DIAG RESULTS Bl [] oL
| ENGINE " | | WoRK SUPPORT | FAILURE DETECTED  TIME
| AT u | | SELF-DIAG RESULTS | SFT SOL AGIRG o
7 [PO750}
[ | [::> | DATA MONITOR ] :>
| | [ ACTIVE TEST |
| | | DTC CONFIRMATION | m
] | [ ECM PART NUMBER ] | ERASE|| PRINT || FFdata |
5.  Touch “ENGINE". 6. Touch "SELF-DIAG RESULTS". 7. Touch “ERASE". (The DTC in the
ECM will be erased.)
SATIOA|
FA
@ HOW TO ERASE DTC (With GST)
1. if the ignition switch stays “ON" after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again.
2. Perform “OBD-lI SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-47. (The engine warm-up
step can be skipped when performing the diagnosis only to erase the DTC.) BR
3. Select Mcde 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) ST
1. If the ignition switch stays “ON” after repair work, be sure to turn ignition switch “OFF” once. Wait at least
5 seconds and then turn it “ON” (engine stopped) again. BS

2. Perform “TCM SELF-DIAGNOSTIC PROCEDURE (No Tools)”. Refer to AT-47. {The engine warm-up step

can be skipped when performing the diagnosis only 1o erase the DTC.)
3. Change the diagnostic test mode from Mode Il to Mode | by turning the mode selector on the ECM. Silg
Refer to EC section [*HOW TO SWITCH DIAGNOSTIC TEST MODES”, “Maltunction Indicator Lamp

(MIL)”, “ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION].
A

EL

(DX
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Malfunction Indicator Lamp (MIL)
\ ‘ / 1. The maifunction indicator lamp will light up when the ignition
\ switch is turned ON without the engine running. This is for
SERVICE checking the blown lamp. '
- - e |f the malfunction indicator lamp does not light up, refer to EL
ENGINE section (“Warning Lamps/System Description”, “WARNING
A~ SOON_ LAMPS”).
(Or see MIL & Data Link Connectors in EC section.)
2. When the engine is started, the malfunction indicator lamp
should go off.
SATEE4I If the lamp remains on, the on board diagnostic system has

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

DESCRIPTION").
CONSULT

NOTICE

1.

3.
4.

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

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

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

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

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

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

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

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

SELF-DIAGNOSIS

After performing this procedure, place check marks for results on
the “DIAGNOSTIC WORKSHEET”, AT-53. Reference pages are
provided following the items.

[8) SELF-DIAGNOSTIC PROCEDURE (With CONSULT)

1.” Turn on CONSULT and touch “ENGINE” for OBD-Il detected
items or touch “A/T” for TCM self-diagnosis.
If A/T is not displayed, check TCM power supply and ground
circuit. Refer to AT-74. If result is NG, refer to EL section
(“POWER SUPPLY ROUTING").

M SELECT SYSTEM

|
ENGINE |
AT l
|

|

|

|

SAT038J

2. Touch “SELF-DIAG RESULTS”.

W SELF-DIAG RESULTS B[] Display shows maifunction experienced since the last erasing
operation. '

FAILURE DETECTED CONSULT performs REAL-TIME SELF-DIAGNQOSIS.
Also, any malfunction detected while in this mode will be dis-

played at real time.

THROTTLE POSI SEN

| ERASE ][ PRINT ]

SAT708G
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Contd)

SELF-DIAGNOSTIC RESULT TEST MODE

Detected items

{Screen terms for CONSULT,
“SELF-DIAG RESULTS” test mode)

AT “ENGINE”

Malfunction is detected when ...

TCM seif-diagnosis OBD-Il {DTC)
HEFRVICE|
T =
. Available by
Aggagi ,E y malfunction
indicatar lamp or indicator lamp*2,
P “ENGINE” on

“A/T” on CONSULT

CONSULT or GST

(NO SELF DIAGNOSTIC FAILURE INDICATED
FURTHER TESTING MAY BE REQUIRED™)

Inhibitar switch circuit & TCM does not receive the correct voltage signal — PO705
— | INHIBITOR SW/CIRC {based on the gear position) from the switch.

Revolution sensor o TCM does not receive the proper vollage signal X PO720

VHCL SPEED SEN-A/T | VEH SPD SEN/CIR AT from the sensor.

Vehicle speed sensor (Meter) ¢ TCM does not receive the proper voltage signat X _

VHCL SPEED SEN-MTR | — from the sensor.

A/T 1st gear function & A/T cannat be shifted to the 1st gear position . PO731*1
— ]A/T 15T GR FNCTN even if electrical circuit is good. -

AT 2nd gear function * A/T cannot be shifted to the 2nd gear position —_ P0732*1
— [ AT 2ND GR FNCTN even il electrical Gircuit is good.

AST 3rd gear function e A/T cannot be shifted 1o the 3rd gear position . PO733*1
— | AT 3RD GR FNCTN even if elactrical circuit is good.

AIT 4th gear function ® A/T cannot be shifled to the 4th gear position _ P07341
— | AT 4TH GR FNCTN even if electrical circuit is good.

A/T TCC 5/V function (Lock-up}) & A/T cannot perform lock-up even if electrical _ POT744*1

- — [ AIT TCC SV FNCTN circuit is good. '

Shift solenoid valve A ¢ TCM detects an improper voltage drop when it X PO750

SHIFT SOLENOIDAV A | SFT SOL A/CIRG tries to operate the solenoid valve.

Shift solenoid valve B ® TCM delects an improper voltage drop when it X PO755

SHIFT SOLENOID/V B | SFT SOL B/CIRC tries lo operale the solencid valve.

Qverrun clutch solenoid valve & TCM detects an improper vofiage drop when it X P1780

OVERRUN CLUTCH S/v | G/R CLUCH SOL/CIRG tries to operate the solenoid valve.

T/C clutch solenoid valve & TCM detects an impraper voltage drop when it

T/C CLUTCH SOV ] TCC SOLENQID/CIRC tries to operate the solenoid valve. X P0740

Line pressure solenoid valve e TCM detects an improper voltage drop when it X PO745

LINE PRESSURE S/V I /PRESS SOL/GRC tries o operate the solenoid valve.

m:g:’t:: Egi::gg ifv?ti?]r e TCM receives an excessively low or high valt- X P1705

THROTTLE POSI SEN__| TP SEN/GIRC AT age from the sensor.

Engine speed signal ¢ TCM does not receive the proper voltage signal X POT25

ENGINE SPEED SIG from the ECM.

A/T fluid temperature sensor & TCM receives an excessively low or high volt- X PO710

BATT/FLUID TEMP SEN ] ATF TEMP SEN/CIRC age from the sensor.

Initial start ® This is not @ maliunction message (Whenever

INITIAL START i — ;heusttsl;g off a power supply to the TCM, this X —

ge appears on the screen.)
Mo failure
* No failure has been detected, X X

X Applicable
— : Not applicable

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

DATA MONITOR MODE (A/T)

CONSULT (Cont'd)

Monitor item
flem Display ECUt Main Descriplion Remarks
inpu signals
signals
Vehicle speed sensor 1 (A/T) VHCL/S SEA/T ® 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
) 0 km/h (G mph).
Vehicle speed sensor 2 VHCL/S SE-MTR & Vehicle speed computed from | Vehicle speed display may not be
(Meter) [km/h] er [mph} signal of vehicle speed sensor | accurate under approx. 10 km/h
X — is displayed. {6 mph). it may not indicate ¢
km/h {0 mph) when vehicle is sta-
tionary.
Throttle position sensor THRTL POS SEN X _ ® Throttle position sensor signal
[v! voltage is displayed.
AST fluid temperature sensor FLUID TEMP SE « A/T fluid temperature sensor
1l signal voltage is dispiayed.
X — h .
# Signal voltage lowers as fiuid
temperature rises.
Battery voltage BATTERY VOLT X _ ® Source voltage of TCM is dis-
V] played,
Engine speed ENGINE SPEED « Engine speed, computed frem | Enging speed display may not be
[rpm] X X engine speed signal, is dis- accurate under approx. 800 rpm.
piayed. It may not indicate 0 rpm even
when engine is not running.
Overdrive contrgl switch OVERDRIVE SW ® ON/OFF state computed from
[ON/OFF] X — signal of overdrive control SW
is displayed.
P/N position switch P/N POSI SW e ON/OFF state computed from
[ON/OFF) X — signal of P/N position SW is
displayed.
R position switch R POSITION SW ® ON/OFF state computed from
[ON/QFF) x — signal of R position SW is dis~
played.
D positicn switch D POSITION SW & ON/OFF state computed from
[CN/OFF] X — signal of D position SW is dis-
played.
2 posttion switch 2 POSITION SW & ON/OFF status, computed from
{ON/OFF] X —_ signal of 2 position SW, is dis-
played.
1 position switch 1 POSITION SW ® ON/OFF status, computed from
[ON/OFF| X e signal of 1 position SW, is dis-
played,
ASCD cruise signal ASCD-CRUISE * Status of ASCD cruise signal is | # This is displayed even when no
[ON/OFF] X . displayed. ASCD is mounted.
ON ... Cruising state
OFF ... Normal running state
ASCD OD cut signal ASCD-OD CUT # Status of ASCD OD release » This is displayed even when no
{ON/OFF] % _ signal is displayed. ASCD is mounted.
ON ... 0D released
GFF ... OD not released
Kickdown switch KICKDOWN SW o ON/OFF status, computed from | @ This is displayed even when no
[ON/OFF] X — signal of kickdown SV, is dis- kickdown switch is equipped.
played.
Closed throttle position switch CLOSED THL/SW » ON/OFF stalus, compuled from
[ON/OFF) X — signal of closed throttle position
SW, is displayed.
Wide open throttle position switch | W/O THRLU/P-SW + ON/OFF status, computed from
[ON/OFF] X - signal of wide open throttle
position SW, is displayed.
Gear position GEAR ® Gear position data used for
—_ X computation by TCM, is dis-
played.
Seiector lever position SLCT LVR POSI » Selector lever position data, ® A specific value used for con-
— X used for computation by TCM, trol is displayed If fail-safe is
is displayed. activated due to error.
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’d)

Monitor item
Itam Cisplay ECLi Main Description Remarks
npu signals
signais
Vehicle speed VEHICLE SPEED * Vehicle speed data, used for @U
[km/h] or [mph] — X computation by TCM, is dis-
played.
Throttle position THROTTLE POSI * Throftle position data, used for | ® A specific value used for con-
/8] — X computation by TCM, is dis- trol is displayed if fail-safe is MA
played. activated due to error.
Line pressure duty LINE PRES DTY « Control value of line pressure
[%] _ X solenoid valve, computed by EM
TCM from each input signal, is
displayed.
Torque conventer ¢lutch solencid | TCC S/ DUTY & Control value of torque con- ﬂ__@
valve duty [%)] . X verter clutch solenocid valve,
comptted by TCM from each
input signal, is displayed.
Shift solanoid valve A SHIFT S/V A & Controf value of shift selenoid | Control value of solenoid is dis- E©
[ON/OFF] _ X valve A, computed by TCM played even if solenaid circuit is
from each input signal, is dis- | disconnected.
played. The “OFF" signal is displayed if [EE
Shift solenoid valve B SHIFT S/V B « Control value of shift solencid | Selenoid circuit is shorted.
[ON/OFF _ ¥ valve B, computed by TCM
from each input signal, is dis- @L
played.
Overrun clutch solenoid valve OVERRUN/C S/V o Control value of overrun cluich
[ON/OFF] _ X solencid valve computed by
TGM trom each input signal is (V)
displayed.
Seli-diagnosis display lamp SELF-D DP LMP _ X & Control status of O/D OFF indi-
(O/D OFF indicator lamp} {ON/OFF) cator lamp is displayed.
X: Applicable
—: Not applicable
PD
[FA
LH dash side < N DTC WORK SUPPORT MODE WITH CONSULT
Q\Data link sonnector for CONSULT CONSULT setting procedure
A1) = /”— ' e H i {1}
= @, 1. Turn ignition switch “OFF”. _ BR
TR 2. Connect CONSULT to Data link connector for CONSULT. Data
= -link connector for CONSULT is located behind the cover.
= ST
= i
Sl N
= RS
~ HH”{ O SAT481I
3. Turn ignition switch “ON", BT
4. Touch “START".
NISSAN
[
CONSULT
m L
START
[oX
| SUB MODE ] -
SEF3921
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Ilm  seecTsvstem
ENGINE -
AT Y

—d LI JL )

—
|

SATO74H

| A seLectomemope [

|

[ SELF-DIAG RESULTS

rDATA MONITOR

I BTC WORK SUPPORT

| ECU PART NUMBER

|
|
|
|
| :

SATY74

| A\ seLECT ITEM ]

[ 15T GRFNCTN Po731

[ 2ND GR FNCTN Po732

| 3RD GR FNCTN P0733

| 4TH GR FNCTN P0734

|
|
|
|
|

| TCC AV FNCTN Po744

SATY75!

B 2ND GRFNCTN Po732 B D

THIS SUPPORT FUNCTION
IS FOR

DTC P0O732.

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

[ EXIT [ START

SATOTE

W 2ND GR FNCTN Po732 i L]
OUT OF CONDITION

zzzzz=zz=z MONITOR zzzzzzz=z==
GEAR 1
VEHICLE SPEED Okmv/h
THROTTLE POSI 0.0/8
TCC S/~ DUTY 4%

SATI7?I

CONSULT (Cont’d)
5. Touch “A/T”.

6. Touch “DTC WORK SUPPORT”.

7. Touch select item menu {1ST, 2ND, etc.).

8. Touch “START™.

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

AT-44



ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)

e When testing conditions are satisfied, CONSULT screen

B 2ND GR FNCTN Pozsz Il L] changes from “OUT OF CONDITION” to “TESTING'.
zzz=z====x MONITOR z===zzzz=c
GEAR 2 Gl
VEHICLE SPEED 50km/h
THROTTLE POSI 8.0/8
TCC SV DUTY 4% _ WA
SATO78I EM
10. Stop vehicle. if “NG” appears on the screen, malfunction may
‘W 2ND GRENGTN Po7az il [ exist. Go to “DIAGNOSTIC PROCEDURE”. LG
STOP
VEHICLE EG
F&
Gl
SATH79I
My
M 2ND GR FNCTN Povaz i L
COMPLETED
B resuLTs
* ok m #ok kA B
i
[ END || PRINT | FA
SATO80
' 11. Perform test drive to check gear shift feeling in accordance [
M 2ND GR FNCTN Po732 Bl [} with instructions displayed.
DRIVE VHCL IN D RANGE
SHIFTING 1424344 UNDER B
NORMAL ACCELERATION. ey
DOES A/T SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK §7
“|z========= MONITOR =z===zzz==:
ENGINE SPEED 672rpm
GEAR 1 RS
VEHICLE SPEED Okmi/h
SATIB1!
“ ” “N " BI—IJA
12. Touch “YES” or "NO".
B 2ND GRFNCTN Po732 Bl [ ]
DRIVE VHCL IN D RANGE
SHIFTING 14 24344 UNDER HA
NORMAL ACCELERATION. _
DOES AT SHFT NORMAL
CHECK FOR PROPER SHF
TIMING AND SHFT SHOCK EL
zzz=zzzz=z MONITOR z===zz=zz=: i
ENGINE SPEED 672rpm
GEAR 1 DX
VEHICLE SPEED Okmvh
YES | NO sarom |
703
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CONSULT (Cont’'d)
13. CONSULT procedure ended.

il 2ND GR FNCTN Po732 B L] If “NG” appears on the screen, a malfunction may exist. Go to
' COMPLETED DIAGNOSTIC PROCEDURE”.
B RESULTS
* ok kK OK  #®xxx
[ END ][ PRINT |

SAT983I

M 2ND GR FNCTN P0732 I:l
COMPLETED
W RESULTS I

* ok k%

NG IR

[_END ]|

PRINT |

SATIEO!

DTC WORK SUPPORT MODE

DTC weork support item

Description

Check item

15T GR FNCTN P0731

Foltowing items for “A/T 1st gear funclion (PC731}” can be con-
firmed.
» Seli-diagnosis status (whether the diagnosis is being con-

ducted or not}
& Self-diagnosis result (OK or NG}

# Shift solenoid valve A
e Shift sclenoid valve B
® Each clutch

| ® Hydraulic control circuit

2ND GR FNCTN P0732

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

firmed.

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

® Scli-diagnosis result (OK or NG)

e Shift solencid valve B
# Each clutch
# Hydraulic control circuit

3RD GR FNCTN P0733

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

firmed.

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

& Self-diagnosis result (OK or NG)

« Shift sclenoid valve A
e Each clutch
e Hydraulic control circuit

4TH GR FNCTN P0Q734

Following items for “A/T 4th gear function (PO734)” ¢an be con-

firmed.

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

e Self-diagnosis resuft (OK or NG)

* Shift solenoid valve A

® Shift sclencid valve B

e Overrun clutch solenoid valve
& Line pressure solenoid valve
# Each clutch

& Hydraulic contro! circuit

TCC S/V FNCTN P0O744

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

firmed.

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

e Self-diagnosis result (OK or NG}

e Torgue converter clutch sole-
noid valve

* Each clutch

e Hydraulic control circuit
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

CODES/FREEZE

P1705 THROTTLE POS
MALFUNCTION

[ENTER} *FREEZE DATA

1

1

SAT383(

1

OVERDRIVE
ON/OFF L[>

SATS67I

SAT204.

Diagnostic Procedure without CONSULT

@ OBD-il SELF-DIAGNOSTIC PROCEDURE (With

GST)

Refer to EC section [“Generic Scan Tool (GST)”, “ON BOARD

DIAGNOSTIC SYSTEM DESCRIPTION"].

FOOLS,

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

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

BOARD DIAGNOSTIC SYSTEM DESCRIPTION].

TCM SELF-DIAGNOSTIC PROGEDURE (No Tools)

DIAGNOSIS START

AREE ¥

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

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

3. Move selector lever to “P” position.

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

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

No

¢ Yes
®

AT-47

Go to “1. O/D OFF Indica-
tor Lamp Does Not Come
On”, AT-153.

WA

GL
T
PD
FA
AA
B
ST
RS

B
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

OVERDRIVE
ON/OFF >

SAT96E8I

OVERDRIVE
ON/OFF C>

SATIE9

:
OVERDRIVE
ON/OFF C>

Diagnostic Procedure without CONSULT

(Cont'd)

s |

1. Turn ignition switch to “QFF” position.
2. Turn ignition switch to "ACC” position.
3. Move selector iever to “D" position.

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

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

6. Turn ignition switch to “OFF" position.

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

o Wait more than 2 seconds after ignition
switch “ON”.

,

1. Move selectar lever to “2” position.

2. Depress and hold gverdrive control
switch in “ON" position until the next
step is completed.

] ,

1. Move selector lever to "1 position.

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

SATO70I

Depress

Accelerator pedal

Release

SATO81F

SAT2044

v

Depress accelerator pedal fully and
release it.

.

Check O/D OFF indicator lamp.
Refer to JUDGEMENT OF SELF-DIAG-
NOSIS CODE, AT-49.

A 4

DIAGNOSIS END

AT-48




ON BOARD DIAGNOSTIC

SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT

(Cont’d)
JUDGEMENT OF SELF-DIAGNOSIS CODE

O/D OFF indicator lamp:

All judgement flickers are same.

-|Start sigral 10 judgement flickers

™

b o Ebthbtbbhhh

SAT436F

All circuits that can be confirmed by seli-diagnosis are OK,

4th judgement flicker is fonger than others.

\\o\fl:{ s ; ~ NV s
- by q_-on:\ =
~|_©FF y
AR ’/,OTF\\\
iagnosi " -
ftealadlag 051S Self-diagnosis
stairt

- Light
M_ Shade

I SAT443F

Shift solehoid valve A circuit is shon-circuited or discon-

ected.
Go to SHIFT SOLENOID VALVE A (DTC: 1108), AT-128.

1st judgement flicker is fonger than others.

SAT437F
Revolution sensor circuit is shon-circuited or disconnected.
» Go to VEHICLE SPEED SENSOR-A/T (REVOLUTION SEN-
SOR) (DTC: 1102), AT-86.

5th judgement flicker is fonger than others.

Yy

SAT445F

. —| o/ —_
4z R
T F LIRS
PavE RO\
.--f - --‘ ——‘]u—’[“]-—ught __ - — - Light
l _— J } -Shade __ -Shade

Shift solenoid valve B circuit is short-circuited or discon-
aecled.

Go to SHIFT SOLENOID VALVE B (DTC: 1201), AT-132.

2nd judgement flicker is longer than others.

6th judgement flicker is longer than others.

Throtlle position sensor circuit is short-circuited or discon-

ected.
Go to THROTTLE POSITION SENSQOR (DTC: 1206), AT-136.

Vs
~ NV ss 7 8,’2 ;
~{ om 1= —-
~L_OFF |- ZTTINN
PEVETRNAN
L - —r -- Light
-{--Shade
SAT447F
. L N . SAT438F [ Oyerrun clutch solenoid valve circuit is short-circuited or dis-
Vehlclée speed sensor circuit is short-circuited or discon- gannected
ecled. WERRUN GLUTCH SOLENOID VALVE (DTC: 1203),
% Go 1o VEHICLE SPEED SENSORMTR, AT-150. Go 1o OVERRUN CLUTCH SO ( )
3rd judgement flicker Is longer than others. 7th judgement flicker is longer than others.
NV
- 8:0 =
Eaanse
- - n—— Light
= IH[ 'H‘ --Shade
SAT441F SATA49F

Torque converter clutch solenoid valve circuit is short-cir-

guited or disconnected.
Go to TORQUE CONVERTER CLUTCH SOLENOID VALVE

{DTC: 1204), AT-113.

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

AT-49

FE

Gl

VT

PD
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ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION

Diagnostic Procedure without CONSULT
(Cont'd)

Q/D OFF indicator lamp:

8th judgement flicker is longer than others.

Flickers as shown below.

T

I Go -
| ore |~
P e

Self-diagnosis
start

- -- Light

- Snade

. SAT451F
A/T fluid temperature sensor is disconnected or TCM power

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

POWER SOURCE {DTC: 1208), AT-146.

SATA57F

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

Battery is connected conversely.

(When reconnecting TCM ccnnectors. -— This is not a prob-

9th judgement flicker is longer than others.

~ V| 2
T8 =
—
o
Lo _ - - Light
-Shade

SAT453F

Engine speed signal circuit is short-circuited or disconnected.
Go to ENGINE SPEED SIGNAL (DTC: 1207), AT-89.

lem.}
OFF

Does not come on.
Self diagnosls

’7 Start

4 —— =Shade

SATA14G

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

Go to 21. TCM Self-diagnosis Does Not Activate (INHIBITOR,
OVERDRIVE CONTROL AND THROTTLE POSITION
SWITCHES), AT-168.

10th judgement flicker is longer than others.
SIS
—~|_OFF j—

TN

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

3onnected.
Go to LINE PRESSURE SOLENO!ID VALVE {DTC: 1205),

SATA55F

AT-124.
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TROUBLE DIAGNOSIS — Introduction

Introduction

Sensors

The TCM receives a signal from the vehicle speed sensor, throttle
position sensor or inhibitor switch and provides shift control or
lock-up control via A/T soienoid valves.
The TCM aiso 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 purpcses. The TCM is
capable of diagnosing malfunctioning parts while the ECM can WA
store malfunctions in its memory.
mput and output signals must always be correct and stabie in the
saTesia| operation of the A/T system. The A/T system must be in good EM

operating condition and be free of vaive seizure, solenocid valve

malfunction, etc.
It is much more difficult to diagnose a problem that occurs intermit- LG
tently rather than continuously. Most intermittent problems are
caused by poor electric connections or improper wiring. In this
case, careful checking of suspected circuits may help prevent the =G
replacement of good parts.

A visual check only may not find the cause of the problems. Aroad
test with CONSULT (or GST) or a circuit tester connected should [FE
be performed. Foliow the “Work Flow”. Refer to AT-55.

Before undertaking actual checks, take a few minutes to talk with

a customer who approaches with a driveability complaint. The cus- Gl
tomer can supply good information about such problems, espe-

SATE321

cially intermittent ones. Find out what symptoms are present and
under what conditions they occur. A “Diagnostic Worksheet” like M

the example (AT-52} should be used.
Start your diagnosis by looking for “conventional” problems first.
This will help troubleshoot driveability problems on an electronically T

controlled engine vehicle.
Also check related Service bulletins. Ep)

FA

SEF234G

ST

RS

BY

AT-51 709
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TROUBLE DIAGNOSIS — introduction

Diagnostic Worksheet

INFORMATION FROM CUSTOMER

KEY POINTS

Vehicle & A/T model

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

O No up-shift (O 1st—2nd O2nd - 3rd 0O 3rd — O/D)

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

O Lockup malfunction

O Shift point too high or too low.

[J Shitt shock or slip (DN — D 0O Lockup 0O Any drive position)

7 Noise or vibration

O No kickdown

] No pattern select

0 Others
{

O/D OFF indicator lamp

Blinks for about 8 seconds.

[J Continucusly it O Not lit

Malfunction indicator lamp (MIL)

O Continuously lit [ Not lit

AT-52




TROUBLE DIAGNOSIS — Introduction
Diagnostic Worksheet (Cont’d)

DIAGNOSTIC WORKSHEET

1. |0 Read the Fail-safe and listen to customer complaints. AT-5
2. |0 CHECK A/T FLUID AT-56

O Leakage (Follow specified procedure)
O Fluid condition
[7 Fluid level MA

3. |0 Perform STALL TEST and LINE PRESSURE TEST. AT-56, 59
O Stall test — Mark possible damaged components/others. _ EM

O Torque converter one-way clutch [0 Low & reverse brake

O Reverse clutch [0 Low one-way clutch

[ Forward clutch [0 Engine LG

O Overrun clutch [0 Line pressure is low

1 Forward one-way cluich O Clutches and brakes except high
clutch and brake band are OK E

O Pressure test — Suspected parts:
4. |O0 Perform afl ROAD TEST and mark required procedures. AT-61 i
4-1. Check before engine is started AT-61

1 SELF-DIAGNOSTIC PROCEDURE — Mark detected items. GL

Inhibitor switch, AT-78.
A/T fluid temperature sensor, AT-82. T
Vehicle speed sensor-A/T (Revolution sensor), AT-86.
Engine speed signal, AT-89.

Torque converter clutch solenoid valve, AT-113.

Line pressure solenoid valve, AT-124.

Shift solenoid valve A, AT-128.

Shift solenoid valve B, AT-132.

Throttle position sensor, AT-136.

Overrun clutch solenoid valve, AT-142.

Inhibitor, overdrive control and throttle position switches, AT-168. i
A/T fluid temperature sensor and TCM power source, AT-146. FA
Vehicle speed sensor-MTR, AT-150,

Battery
Others RA

4-2. Check at idle AT-62

. O/D OFF Indicator Lamp Does Not Come On, AT-153. BiR

. Engine Cannot Be Started In “P” And “N” Position, AT-154.

. In *P” Position, Vehicle Moves Forward Or Backward When Pushed, _
AT-154. _ ST

. In “N” Position, Vehicle Moves, AT-155.

. Large Shock. “N” — “R” Position, AT-156.

. Vehicle Does Not Creep Backward In “R” Position, AT-157. 18

. Vehicle Does Not Creep Forward In “D”, “2” Or “1" Position, AT-158.

4-3. Cruise test AT-64, BT
AT-67 :
Part-1

O 8. Vehicle Cannot Be Started From D,, AT-159. .
O 9. AT Does Not Shift: D, — D, Or Does Not Kickdown: D, — D,, AT-160. A
10. A/T Does Not Shift: D, — D, AT-161.
11. A/T Does Not Shift: D; — D,, AT-162.
12. A/T Does Not Perform Lock-up, AT-163. EL
13. A/T Does Not Hold Lock-up Condition, AT-164.
14. Lock-up Is Not Released, AT-164.

15. Engine Speed Does Not Return To Idle (Light Braking D, — D,), AT-165. DX

OoO00ocoocooooodoog

oo ofdno
~NoOOR R

acboogn

AT-53 e



TROUBLE DIAGNOSIS — Introduction

Diagnostic Worksheet (Cont’d)

4. Part-2 AT-69
0 16. Vehicle Does Not Start From D,, AT-166.
O 9. A/T Does Not Shift: D, — D, Or Does Not Kickdown: D, — D, AT-160.
[0 10. A/T Does Not Shift: D, — D,, AT-161.
[0 11. A/T Does Not Shift: D, ~» D,, AT-162.
Part-3 AT-70
O 17. A/T Does Not Shift: D, — D5 When Cverdrive Control Switch “ON” —
“OFF”, AT-1686.,
O 15. Engine Speed Does Not Return To Idle {(Engine Brake In Dg), AT-165.
0 18. ﬁﬁfr%ges Not Shift: Dy — 2,, When Selector Lever “D” — “2” Position,
1 15. Engine Speed Does Not Return To Idle (Engine Brake In 2?), AT-165.
O 18. ﬁ_/;l’1lg$es Not Shift: 2, — 1,, When Selector Lever “2” — "1” Position,
O 20. Vehicle Does Not Decelerate By Engine Brake, AT-168.
[J SELF-DIAGNOSTIC PROCEDURE — Mark detected items.
O Inhibitor switch, AT-78.
O A/T fiuid temperature sensar, AT-82.
O Vehicle speed sensor-A/T (Revolution sensor), AT-86.
O Engine speed signal, AT-89.
1 Torque converter clutch solenoid valve, AT-113.
O Line pressure solenoid valve, AT-124,
[J] Shift solenoid valve A, AT-128.
1 Shift solenoid valve B, AT-132.
O Throttle position sensar, AT-136,
O Overrun clutch solenoid valve, AT-142.
O Inhibitor, overdrive control and throttle position switches, AT-168.
O AJT fluid temperature sensor and TCM power source, AT-146.
[J Vehicle speed sensor-MTR, AT-150.
{1 Battery
(1 Others
5. |0 For self-diagnosis NG items, inspect each component. Repair or replace the AT-41
damaged parts.
6. |0 Perform all ROAD TEST and re-mark required procedures. AT-61
7. |0 Pertorm DTC CONFIRMATION PROCEDURE for following MIL indicating items EC
and check out NG items. section
Refer to EC section ["Emission-related Diagnostic Information”, “ON BOARD
DIAGNOSTIC SYSTEM DESCRIPTION"].
0O DTC (PO731, 1103) A/T 1st gear function, AT-92.
1 DTC (P0732, 1104) A/T 2nd gear function, AT-97.
O DTC {(P0733, 1105) A/T 3rd gear function, AT-101.
[ DTC (P0734, 1106) A/T 4th gear function, AT-105.
O DTC {(P0744, 1107) A/T TCC S/V function (lock-up), AT-117.
8. |O Perform the Diagnostic Procedures for all remaining items marked NG. Repair or AT-74
replace the damaged parts. AT-71
Refer to the Symptom Chart when you perform the procedures. (The chart also
shows some other possible symptoms and the component inspection orders.)
9. |01 Erase DTC from TCM and ECM memories. AT-38

e AT-54



TROUBLE DIAGNOSIS — Introduction

Work Flow

HOW TO PERFORM TROUBLE DIAGNOSES FOR QUICK AND ACCURATE REPAIR

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

or conditions for a customer complaint. _
Make good use of the two sheets provided, “INFORMATION FROM CUSTOMER” (AT-52) and “DIAGNOS-

TIC WORKSHEET” (AT-53), to perform the best iroubleshooting possible. o
il
CHECK IN
v =
LISTEN TQ CUSTOMER COMPLAINTS AND FILE OUT “INFORMATION L Referto FAIL-SAFE Service Notice or Precautions, AT-5.
FRCM CUSTOMER”, AT-B2.
CHECK. PRINT QUT CR WRITE DOWN {157 TRiP) DTC AND FREEZE
FRAME DATA, THEN ERASE. PASTE IN REPAIR QRDER SHEET.
ALSG CHECK RELATED SERVICE BULLETINS. Ec
CHECK AT FLUID LEVEL AND CONDITION. IF NG, PLACE CHECK ON Refer to AFT Fluid Theck, AT-56. [
THE DIAGNOSTIC WORKSHEET, AT-53. li"[k’
PERFORM STALL TEST AND PRESSURE TEST. < Fefer fo Stall Test and Line Prassure Test, AT-56 and AT-59. @II.
PERFORM “DTC CONFIRMATION PROCEDURE" IF THE (18T TRIP} DTC - Foliow ROAD TEST procedure, AT-51. M;‘f
15 AVAILABLE. AR
PERFORM ROAD TEST AND PLACE CHECKS FOR NG [TEMS DN THE
DIAGNOSTIC WORKSHEET.
No NG itermn or NG items inciuding
NG items not QB3 {1st tip) DTC or
including any QBD-I TOM seii-diagnostic iem
DTC or TCM
self-diagnostic items @E@
h 4
o FOR OBD-H DTC or TCM SELF-DIAGNOSIS NG ITEMS: . » Refer to self-giagnosis, AT-40,
~INSPECT EACH COMPONENT. & Perform ROAD TEST for alf items. ir"/’%
-REFAIR/IREPLACE. * Progeed H self-diagnosis detects no malunction. ) I
* PERFORM OTC CONFIRMATION PROCEDURE OR RGAD TEST AND {Non-seli-diagnostic tems, aspecially those that require AT
P ACE CHEGKS FOR NG ITEMS ON THE DIAGNCSTIC WORKSHEET removal, should be repaired in the following steps.)
AGAIMN.
Er A
A
) Y
PERFORM DTC CONFIRMATION PROCEDURE FOR FOLLOWING OBD-H < Rafer to EC section ["Emission-related Diagnostic
ITEMS AND PLACE CHECKS FOR NG ITEMS ON THE DIAGNOSTIC Information”, “ON BOARD (HAGNOSTIC BYSTEM %}Eq
WORKSHEET. DESCRIPTION™). i
& AT 18T, 2ND, 3RD OR 4TH GEAR FUNGTION.
* AT TCC SV FUNCTION {LOCK-UP).
! ST
% ] FOR ALL REMAINING MALFUNCTIONS: - Refer 1o
~INSPECT EACH COMPONENT. » ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION, AT-36
~REPAIRREPLACE. - AT-50. {%g
& PERFORM ROAD TEST AND CONFIRM ALL MALFUNCTIONS ARE o TROUBLE DIAGNOSIS FOR T, AT-78 - AT-152, i
ELHAINATED. » TROUBLE DIAGNOSES FOR SYMPTOMS, AT-153 -
AT-173,
* Symptam Chart, AT-71. 331
¥ HE'EN
ERASE BTC FROM TOM AND ECM MEMORIES. 5 Rafer to HOW TO ERASE DTC, AT-38.
A
NG h A
FINAL CHECK P Hefer to DTC CONFIRMATION PROCEDURE, AT-75 - AT-1531.
Confem that the incident is complately fixed by performing BASIC INSPEC- i
TION and DTC CONFIRMATION PROCEDURE. Then, erase the unneces- i‘”‘%l»;
sary (already fixed) 1st trip DTCs in ECM and TOM.
+OK y
M

CHECK QUT

AT-55
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SAT/67B|

SAT288G

SATE38A

SATE478

SATS13G

A/T Fluid Check

FLUID LEAKAGE CHECK

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

2. Start engine, apply foot brake, place selector lever in “D” posi-

tion and wait a few minutes.

3. Stop engine.

4. Check for fresh leakage.

FLUID CONDITION CHECK

Fluid color Suspected problem

Dark or black with burned odor Wear of frictional material
Water contamination — Road water
entering through filler tube or breather

Varnished fluid, light to dark brown Oxidation — Qver or under filling, —
and tacky Overhealing

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

Stall Test

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

Milky pink

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

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

B w

AT-56
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7

R
L

Less
than
5 sec

Ly

7

///,"/////////,,;///
SATS14G

SATY71B

JUDGEMENT OF STALL TEST

Stall Test (Cont'd)

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

6. Accelerate to wide-open throttle gradually while applying foot
brake.

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

e During test, never hold throttie wide open for more than 5
seconds.

Stall revolution:
2,050 - 2,250 rpm

8. Move selector lever to “N” position.

9. Cool off ATF.

® Run engine at idle for at least one minute.

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

The test resuit 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-55.

Note

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

e Slippage occurs at the following gears:
1st through 3rd gears in “D” position and engine brake functions.
1st and 2nd gears in “2” position and engine brake functions with accelerator pedal released (fully closed

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

Stall revolution within specifications:

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

converter housing
CAUTION:

Be careful since automatic fluid temperature increases abnormally.

e Slippage occurs in 3rd and 4th gears in “D” position. ..... High clutch slippage
e Slippage occurs in 2nd and 4th gear in “D™ position. ..... Brake band slippage
Stall revolution less than specifications:

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

AT-57

Gl

LG
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Stall Test (Cont'd)
JUDGEMENT OF STALL TEST

Selector lever position Judgement
D L Q T H
2 L 0 H
1 L 0 0 o
H
R L. H H
L

Stall revolution is normai.
Stalt revoiution is higher
than specified.

Stall revolution is lower
than specified.

Damaged components

Engine

~

/ Forward clutch

/- Overrun clutch

Forward one-way clutch

Low & reverse brake

] Low one-way clutch

™

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

1

Torque converier one-way ciuich — E
Reverse ciutch
|
Clutches and brakes except
high clutch and brake band
o are OK. (Condition of high
clutch and brake band can-
nat be confirmed by stall
D H H H 0] test.)
2 H H H o}
1 o} H H 0
R o] 8] H 0
Selector lever position Judgement
SAT392H

AT-58
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Line Pressure Test

RE4RO1A
e Location of pressure test ports.
e Always replace line pressure plugs as they are self-seal-
ing bolts.
€]
Test port for D, J\NM‘\
2 and 1 positions
Test port for R position _
B

SAT209GA

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: G
50 - 80°C (122 - 176°F)

LG

SAT6478B

3. Install pressure gauge to corresponding line pressure port. WIT

S5T25055001
{J34301-C)

SAT518GB

SAT519GB

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

SATS13G

AT-59 7
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SAT483G

Line Pressure Test (Cont’d)

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-262.

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 valve damaged

# Fluid pressure leakage between oil strainer and pressure regulator valve
e Clogged strainer

Line pressure is low in particular
position.

¢ Fluid pressure leakage between 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 “CLUTCH AND BAND CHART”, AT-26.

Line pressure is high.

e Maladjustment 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 vaive sticking

® Pressure regulator valve or plug sticking

¢ Oper in dropping resistor circuit

At stall speed

Line pressure is low.

& Maladjustment of throtlle position sensor

& Line pressure solencid vaive sticking

e Short circuit of line pressure solenoid valve circuit
e Pressure regulator valve ar plug slicking

# Pressure modifier valve sticking

¢ Pilot valve sticking

AT-60
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ROAD TEST PROCEDURE

1. Check before engine is started.

1o

2. Check at idle,

L

3. Cruise test.

SAT786A|

SAT496G
B]
|
OVERDRIVE
ON/OFF B>
SATO671

Road Test
DESCRIPTION

e - The purpose of the test is to determine overall performance of

A/T and analyze causes of problems.

[ ]

1. Check before engine is started
2. Check at idle

3. Cruise test

e Before road test, familiarize yourself with all test procedures

and items to check.

e Conduct tests on all items until specified symptom is found.

Troubleshoot items which check out No Good after road test.
DIAGNOSTIC
“TROUBLE DIAGNOSES FOR

Refer to  “ON

DESCRIPTION” and

BOARD

The road test consists of the following three parts:

SYMPTOMS", AT-36 - AT-50 and AT-153 - AT-173.

1. CHECK BEFORE ENGINE IS STARTED

ANBEC

SYSTEM

1. Park vehicie on flat surface.

2. Move selectar lever to “P" position.

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

4. Turn ignition swilch ta “ON” position.
(Do not start engine.)

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

No

SAT2044

Yes

D]
r

4

Stop ROAD TEST.

Go to “1. O/D OFF Indica-
tor Lamp Does Not Come
On”, AT-153.

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

Yes

No

r

1. Turn ignition switch to “OFF™ position.
2. Perform seli-diagnosis and note NG
items.
Refer to SELF-DIAGNOSIS
PROCEDURE, AT-47.

3. Go to “2. CHECK AT IDLE”, AT-62.

AT-61

\ 4

Perform self-diagnosis and
check NG items on the
DIAGNOSTIC
WORKSHEET, AT-53.
Refer to SELF-DIAGNG-
515 PRCCEDURE, AT-40.

Gl

MA
]
LC
&C
EE

Gl
T
PR
PA
RA

BR

E1)
A

EE
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TROUBLE DIAGNOSIS — Basic Inspection

Road Test (Cont’'d)
2. CHECK AT IDLE

SAT7698B,
E
SAT770B

SAT7688

SATTI6A

SAT771B)

1. Park vehicle on flat surface. No | Mark the box on the DIAG-
2. Move selector lever to “P” position. ™ NOSTIC WORKSHEET.
3. Turn ignition switch to “OFF” position. Go to “2. Engine Cannot
4. Turn ignition switch to “START” position. Be Starled In "P” and “N"
5. Is engine started? Position”, AT-154.
Ves Continue ROAD TEST.
\d
Turn ignition switch to “ACC" position.
E Y
1. Move selector laver to “D”, “1”, “2”" or | YeS | Mark the box on the DIAG-
“R” position. > NOSTIC WORKSHEET.
2. Turn ignition switch to “START" position. Go to “2. Engine Cannot
3. Is engine started? Be Started In “P” and “N”
No Position™, AT-154.
Continue ROAD TEST.
\d
1. Move selector lever to “P” position.
2. Turn ignition switch to “OFF” position.
3. Release parking brake.
D) A
1. Push vehicte forward or backward. Yes | Mark the box on the DIAG-
2. Does vehicle move when it is pushed * NOSTIC WORKSHEET.
forward or backward? Go to “3. In “P” Position,
3. Apply parking brake. Vehicle Moves Forward Or
No Backward When Pushed”,
AT-154.
Continue ROAD TEST.
4
1. Start engine. Yes | Mark the box on the DIAG-
2. Move selector lever to “N* position. "] NOSTIC WORKSHEET.
3. Release parking brake. Go to “4. In “N” Paosition,
4. Does vehicle move forward or back- Vehicle Moves”, AT-155.
ward? Continue ROAD TEST.

¢No
®

{Go to next page.)

AT-62
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Road Test (Cont’d)

0

For several seconds

Yes

h A

Go to 3. CRUISE TEST, AT-64.

SAT799A

SAT773B

AT-63

®
Brake pedal
l Apply foot brake.
y
1. Move selector lever to “R” position. Yest Mark the box on the DIAG-
2. Is there large shock when changing NOSTIC WORKSHEET.
from “N” to “R” position? Go to “5. Large Shock “N”
SAT797A v — “R” Position”, AT-156.
© Continue ROAD TEST.
<0 '
| 3 1. Release foot brake for several seconds. | NO | Mark the box on the DIAG-
© -, 2. Does vehicle creep backward when foot "] NOSTIC WORKSHEET.
brake is released? Go to “6. Vehicle Does Not
Creep Backward In “R”
Yes .
Position”, AT-157.
\ Continue ROAD TEST.
1| y
SAT772B F Move selector iever to “D”, “2" and “1” No .| Mark the box on the DIAG-
positions and check if vehicle creeps "] NOSTIC WORKSHEET.
Brake pedal forward. Go to “7. Vehicle Does Not
2. Does vehicle creep forward in all three Creep Forward In “D”, “2”
positions? Or “1" Position”, AT-158.

Continua ROAD TEST.

<p)

MA

FE

clL.,

T
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SMA185C]

LH dash side N

/g_\

AN

Data link connector for CONSULT
i e

SAT4811

NISSAN

CONSULT

.

:lqj
START

| SUB MODE

SEF392(

[ ki SELECT SYSTEM

ENGINE

l
C AT h
|
|
I
L

|
!
|
|
|
|
|

SATO74H

[l seLecT biag moDE

Cll

| SELF-DIAG ESULTS

[ aTA MONITOR

{ PTC WORK SUPPORT

[ ECU PART NUMBER

l

|
I
|
l
|
|

SATI06!

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

With CONSULT

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

CONSULT setting procedure

1. Turn ignition switch “OFF".
2. Connect CONSULT to Data link connector for CONSULT. Data
link connector for CONSULT is located behind the cover.

3. Turn ignition switch “ON”.

4. Touch “START”.

5. Touch “A/T".

6. Touch "DATA MONITOR”.

AT-64
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Road Test (Cont’d)

7. Touch “SETTING” to set recording condition.
[l seLect moniToR mEM |

ECU INPUT SIGNALS

MAIN SIGNALS

SELECTION FROM MENU

| |
| ]
I } WA
| |

M
SETTING |[ START

B

SATI02H

. » and “ENTER” key.
[ SeT RECORDING COND ] 8. Touch “LONG TIME” and “E ey e

AUTO TRIG MANU |t RIG

Fﬁﬁl =
-
I
I

CL

8

SAT297C

9. Go back to SELECT MONITOR ITEM and touch “MAIN T
[l seLect monoR M SIGNALS”.

[ Ecu INpUT siGNALS W—l 10. Touch “START".

MAIN SIGNALS

SELECTION FROM MENU I

i)

I | PD
[sering][  START | FA
SATY03H
11. When performing cruise test, touch “RECORD".
#MONITOR wNQ FAIL
ENGINE SPEED  800rpm
GEAR 1 5
SLCT LVR POSI NeP BR
VEHICLE SPEED Okr/h
THROTTLE POSI  00/8
LINE PRES DTY 2% i
TCC S/V DUTY 4%
SHIFT SV A ON
SHIFT SV Bl ON _
= B RS
| RECORD
SATO71H
12. After finishing cruise test part 1, touch “STOP”. BT
ARECORD 4/8 % NO FAIL [y
ENGINE SPEED ~ 768rpm
GEAR 1 A
SLCT LVR POSI  N.P
VEHICLE SPEED Okrm/h
THROTTLE POSI  ©O/8 _
LINE PRES DTY 2% IEL
TCC S/V DUTY 4%
SHIFT SV A ON
SHIFT SV B[] ON _ 195
1 STOP |
SATO72H
723
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Road Test (Cont’d)
13. Touch “DISPLAY".

m REAL-TIME DIAG m

¥ ¥k k NO FAILURE * % % %

| STORE [ (ReCORrDI} |

DISPLAY |

SATIONC
= ENG  GEAR  SLCT 14. Touch “PRINT™.
SPEED LEVER
18:01 (rpm) POSI
0003 704 1 D
0002 704 i D
00t 704 1 D
00700 704 1 D
00'01 704 1 D
0002 704 1 D
00'03 704 1 C
[ PRINT ” GRAPH |
SATI04H
= ENG  GEAR  sLCT 15. Touch “PRINT"” again.
SPEED LEVER
18:01  {rpm) POSI
0003 704 1 D
Qooz2 704 1 D
00’01 704 1 D
0g'oC 704 1 D
o0’ 704 1 D
00'02 704 1 D
00'03 704 1 D Eﬂ
aLv ][ PRINT ]
SATA05H

- 16. Check the monitor data printed out.

Sreep " (BVER  GE mos 17. Continue cruise test part 2 and 3.
POS| SPEED
18:01  (rpm) - {(km/M) (/8)
00°03 704 1 D 0 0.0
0002 704 1 D 0 0.0
' 704 1 D 0 0.0
00’00 704 1 8] 0 0.0
o001 704 1 D 4] 0.0
00’02 704 1 D 0 0.0
0003 704 1 D 0 0.0
00'04 704 1 D 0 0.0
0005 704 1 D 0 0.0

SAT06H

(H) Without CONSULT

E]] @@) e Throttle position can be checked by voltage across terminals

39 and @ of TCM.

|L_Ttcm _Jof connecToRj|

35 34
B - RIY
< D
SATH8ID

724 AT-66
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Road Test (Cont'd)
CRUISE TEST — Part 1

AT-67

1. Drive vehicle for approx. 10 minutes to
warm engine oil and ATF up to operat-
ing temperature.
ATF operating temperature: @l
50 - 80°C {122 - 176°F)
OVERDRIVE
ON/OFF > 14
B y
1. Park vehicle on flat surface. =
SATO01J | 2. Set overdrive control switch to “ON” =
position.
7. 3. Move selector lever to “P” position. L
’ o 4. Start engine.
> _
i EE
Move selector lever to “D” position.
‘\
D] y
Accelerate vehicle by constantly depress- Gl
SAT773B| I ing accelerator pedal half-way.
D] v MIT
Does vehicle start fram “D,"? No .| Go to “8. Vehicle Cannot
Read gear position. "| Be Started Fram D,”,
b AT-159.
Accelerator Continue ROAD TEST.
pedal Yes
y P
Q/ ’_D—oes AT shift from “0,” to “D,” at the No .| Goto "8. AT Does Not
specified speed? "1 shitt: D, — D, Or Does =
Read gear position Not Kickdown: D, — D", Ea
Half-way ' 4 2
SAT495G @ throttle opening and AT-160.
: vehicle speed. Continue ROAD TEST. S
E 24
. Specified speed when shifting from A
@ » @ @ » @ "D, 10 "0,™
Accelerator Accelerator Refer to Shift schedule, AT-262. @R
pedal pedal Vos
“ o
7 7 Does A/T shift from “D,” to “D,” at the NO | Go to “10. A/T Does Not
specified speed? "] shift: D, - Dy, AT-161.
7 7 @. Read gear position, Continue ROAD TEST. 25
Halfway Haltway throttle position and
SAT401H vehicle speed.
Specified speed when shifling from =il
“D," to “D,":
Refer to Shift schedule, AT-262.
[ A
@ =
i,
1D
725
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Road Test (Cont’'d)

726

®
Accelerator Accelerator l
pedal _ pedal Does A/T shift fram “D,” to “D,” at the NO | Go to “11. AT Does Not
7 ‘\\ specified speed? Shift: Dy — D,”, AT-162.
% Read gear position, Continue ROAD TEST.
throttle position and
vehicle speed.
7 Specified speed when shifting from
Halfway Halfway D, 10 D,
SAT402H Refer to Shift schedule, AT-262.
n Yes
y
D, L/U .@ @ . @ Does A/T perform lock-up at the specified No .; Go to “12. A/T Does Not
' speed? Perform Lock-up”, AT-163.
Accelerator  Brake | Accelerator  Brake = Read vehicle speed, throt- Continue ROAD TEST,
pedal pedal pedal .
P tle position when lock-up
l ‘ l duty becomes 94%.
Specified speed when lock-up
% it % Lightly occurs:
Released F?p"e% Released o ey Refer to Shift schedule, AT-262.
SAT403H
Yes
A
Does A/T hold lock-up condition for more | NO .| Gota “13. A/T Does Not
than 30 seconds? Hold Lock-up Condition™,
AT-164,

Yes
II Y
1. Release accelerator pedal. No | Goto "14. Lock-up is Not
2. Is lock-up released when accelerator Released”, AT-164.
pedal is released? Continue ROAD TEST.
Yes
y
No

1. Decelerate vehicle by applying foot
brake lightly.

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

Read gear position and
engine speed.

Yes

Y

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 2,

AT-69.

AT-68

Go to “15. Engine Speed

| Does Not Return To Idle

(Light Braking D; — Dj)",
AT-165.
Continue ROAD TEST.




TROUBLE DIAGNOSIS — Basic Inspection

|

Accelerator
pedal

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

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

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

Yes

h 4

1. Stop vehicle.
2. Go to “CRUISE TEST — Part 3",
AT-70.

AT-69

&
Y
1. Accelerate vehicle by half throttle again. No | Go to “16. Vehicle Does
Half-way SAT495G 2. Does vehicle start from. 'jD1"? Not Start From D,”,
@_ Read gear position. AT-166.
, ! = Continue ROAD TEST.
@ »0 » 0O
80 km/h
(60 MPH) E 1
Ac;e"e""mf Acge'erafor Accelerator 1. Accelerate vehicle to 80 km/h (50 MPH) {N® | Go to “9. A'T Does Not
e a\\ pedal ;Eda' as shown in illustration. *1 shift: D, — D, Or Does
* 2. Release accelerator pedal and then Not Kickdown: D, — D,",
quickly depress it fully. AT-160.
7 7 3. Does A/T shift from “D," to “D.,” as Continue ROAD TEST.
Halfway Released Fully depresse 500N as accelerator pedal is depressed
SAT404H fully?
= Read gear position and
@ ‘ @ E @ ’ @ throttie position.
Accelerator Accelerator Yes
pedal pedal
M @™ 7
/ ‘ ' Does A/T shift from “D,” to “Dy” at the No .| Goto "10. A/T Does Nat
7 specified speed? "1 Shift: D, — Dg", AT-161.
Read gear position, Continue ROAD TEST.
s Z throttle position and
Fully depressed Released vehicle speed.
SAT405H Specified speed when shifting from
“D," to “Dy":
Refer to Shift schedule, AT-262.
Yas
D,
r
No

.| Goto “t1. A/T Does Not

Shift: Dy — D,”, AT-162.
Continue ROAD TEST.

CL

M

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

1. Confirm overdrive control switch is in

“ON” position.
2. Confirm selector lever is in “D” position.
I
Accelerate vehicle using half-throttle to
uD4”.
B v
saTs1za | Release accelerator pedal.
El Accelerator pedal N v

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

B '

@

Does AT shift from “D,” to “Dy” (O/D No (510 “17. AT Does Not
OFF)? | Shift: D, — Dy, When Over-
= Read gear position and drive Control witch “ON"
vehicle speed. - “OFF”, AT-166.
Continue ROAD TEST.
lYes
SATB1SA Does vehicle decelerate by engine brake? No Go to “15. Engine Speed
| Does Not Return To Idle
D] Yes {Light Braking D, — Dg)”,
AT-165.
Continue ROAD TEST.
v
. Move selector lever from “D” to “2” posi-
tion while driving in “D3" (O/D OFF).
_Da (OB OFF)
OVERD! Y N
RIVE - ] .
ON/OFF i Does A/T shift from “Dy” (O/D OFF) to o) Goto “18. A/T Dees Not
s 2,7 ’ "] Shit: Dy > Dy, When
- - Selector Lever “D” — “2”
sate9al| | ( fu Read gear position. Position”, AT-167.
Continue ROAD TEST.
Yes
L
- e | Doss vehicle decelerate by engine brake? No [Go to “15. Engine Speed
“’ D: (OD OFF) "| Does Not Return To idle
Yes (Light Braking D, — Da)",
£ ,. AT-165.
. Continue ROAD TEST.
L
\ / @ [ | A N
Q ) 1. Move selector lever from “2” to “1” posi- | . .| Ga to “19. AT Does Not
Engine brake tion while driving in “2,". . "| shift: 2; - 1,, When Selec-
2. Does A/T shift from “2,"” to "1, posi- tor Lever “2" — "1”
tion? Position”, AT-167.
SATTIIGA Read gear position. Continue ROAD TEST.
o @) lYeS
No

Does vehicle decelerate by engine brake?

Yes

Y

1. Stop vehicle.
2. Perform self-diagnosis. Refer to SELF-
DIAGNOSTIC PROCEDURE, AT-40.

SAT778B| -

AT-70

Go to “20. Vehicle Does

*| Not Decelerate By Engine

Brake™, AT-168.
Continue ROAD TEST.




TROUBLE DIAGNOSIS — General Description

Symptom Chart

+ ON vehicle —————————— | 4—— OFF vehicle ———»
86
56, | 183 ' 128, | 132, | 113, | &2 191, 1 219, | 225, | 225, | 195
5 \ § \ \ , ! , , \ \ ' | 242
Reference page (AT- ) 183 | 136 18590 O | qar | 124 | 142 | 181 | "8 | 18 o0 | 223 | 235 | 283 | 229 @l
Numbers are arranged in order of probabil- g
ity 2 o A
. |Perferm inspections starting with number =k >
one and work up. Circled numbers indicate oL >
that the transmission must be removed Elw 2
: 32 g o =
Iz |iram the vehicle. = 213 3 S =
> HERIE HEERE 5 -
g Elesle 2 loz|52]? £ 5 8
a ole 2] < = < clS clo L o= = [ 2y
2 2|28|22|% |gele5|32|3 Zo ol gl |5 ] LG
2 Blgeisole 2232|280 =1 = =] @ L
@ clga| ngifalg ol Bl I B g 5|2 5
5 Sl62|5n|2e|ca|laelbs|laZ|-dosgls [8 [§3i655]8 |2
2 _El3E|2g|2212c|ezx|22|EElaasde |22]28|28)8]5
o 3|5 8|5c|58l85|53|e°|fE(8E|8E]|s Cg|les|aFizg| 8
> = =2 @ l.= g _i’ =(5¢|®c|lnsS|335|3 O B2lgSluog|lcel|?® o o E@
25122 5e(ea|2%|8s(s2|3E(EEIEs|es|2d|s8|25]lea|E| ¢
Be|2E|52|2e|cE|se|E2|c8|88|8E|es|aB|55|25(58 5
EolEFldd|ldS|cnlnid|rsled|sd|do]ed|a|RE|63|3m)
154  |Engine does not start in "N”, “P” positions. 2|3 i [EE
154 F:,?lnestans in position other than “N andl. 1l2
. Transmissmn noise in “P" and "N" posi- 1 sla 5 o kel .. 1. 1. .. @[L
tions.
Vehicle moves when changing into “P"
154 |position or parking gear dees not disenf . 1 A IR [ R I A AP ) Mr(r
gage when shifted out of “P” position. b
155 |Vehicle runs in “N” position. 1 2 @ @ . |®
Vehicle will net run in “R” position (but runs )
157 [in“D", “2” and *1” positions). Cluteh ships.f . 1. . [. .. 2|4 . |. 3. . |. - |. 1. ]. . @@ .|® .{@
Very poor acceleration.
hic! PP ] ]
. \f’e icle braked when shifting into “R™ posi vl osls LAl b e e i @l . [',@
tion.
_ Sha.rp shock in shifting from “N” to “D el osl sl sl daset. L e . L )
position.
=7
__|vebhicle will not run in “D” and “2" positions 1 @ EA
{but runs in “1” and “R” position). . DR N R B Y R A B AR R I N R
Vehicle will not run in *D”, “1” and “2" posi-
158 |tions {but runs in “R" positicn}. Cluteh slips.| 1 24 3 5 |lee@®et. @ . .| - BA
Very poor acceleration.
_ plutches or brakes slip somewhat in start- 12l sl . ele {8l .71, e lawle .l .|. la ..
ing. BR
—  |Excessive creep. N e |
157 - N6 creep at all 1 sl . . el e . | .|
158 ) B I R ’ S‘T
— |Failure to change gear from "D, 0 "D ). 211 )5 . |. . |4 3 . ®
— [|Failure 1o change gear from “D,"to “D;”. | . 2{1 . [5 .. .[4 .3 ® . @
g,
— [Failure o change gear from “Dy" to “D,". f . 2|1 . (4 . (. .j. 8 5 . ® ﬂiS :
167 - . . e e
Too high a gear change point from “D," to
181, .., gl ittt M IR VRS N - D AR AN N - U SRR A IR AURR RN IV IS AN ISR I
162 D,", from “Dy” to “Dy”, from “Dy” to “D,". ?
__ |Gear change directly from “D,” to “Dj" PR I e R RN IS I R PR I I N SO N I
OCGUrS.
} - — o B
__ |Engine stops when shifting lever into “R", " 3 2 D F\JA
‘D, 2" and “17. R IR AR : B B I A N
_ joo sharp a shock in change from “D,” to T T I Ve e I R e e Y e T e -
Da" EL
_ :‘I'go“sharpashock in change from “D," to A I R NS (P IS (R I S N N NS IO I
3"

1D

AT-71 o



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

ON vehicle

QFF vehicle ——»

A
k4
A

=)
o

128, (132, | 113, | 82 191, | 219, | 225, | 225, | 195, 247

56, | 183
181 | 124 | 142 ] 181 | '8 | 18 | 202 | 203 | 235 | 233 | 229

Reference page (AT- 3 183 | 196 59

- o
o
& Lo

Numbers are arranged in order of probabil-
ity.

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

)

Reference page (AT-
Revolution sensor and vehicle speed sensor

Engine speed signal
Torque converier clutch solencid valve

Control linkage adjustment
Inhibitor switch adjustment
Throttle position sensor (Adjustment)
Engine idling speed

Line pressure

Control valve assembly

Shift solenoid valve A

Shift solenoid valve B

Line pressure solencid valve
Ovarrun clutch solencid vaive
AT fluid temperature sensor
Accumulator N-D
Accumulator 1-2
Accumulator 2-3
Accumnulator 3-4 (N-R)
Ignition switch and starter
Torque converter

Qil pump

Reversa clutch

High clutch

Forward clutch

Ferward one-way clutch
Cverrun clutch

Low one-way clutch

Low & reverse brake

Brake band

Parking components

Fluid level

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

I

-

[\
I~
[ 53
&
)

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

I

o

n
w
(5]
I
@

_ f\!mostrloshockorslippinginchangefrom v 2l L sis L L el ) ] @
D2 to “Dy™.

_ flmoslr:oshocksrslippinginchangefrom i o2l . rossls . s . e el L @
Dy” to “D,".

Vehicle braked by gear change from “C+”
t0 “Dy".

Vehicie braked by gear change from “Dy” . L @
to “Dy".

Vehicle braked by gear change from “D,"
fo *D,”.

Maximum speed not attained. Acceleration

— 1 2 |. . |. A5 3fla . . . ). lowled® . | @@
poor.

@@. .|. ®la

@ .. @@

— |Failure to change gear from “0,"to*D,”. {1 . |. 2. .|. .|6 4. 5. 3

_ Fallur‘:ato"cha‘?gegearfrom D" to Dz”or] Aozl s s oslae L e ]
from “D4" to “Dy”.

— [falelochangs gearfrom Dm0 Dol ot | s ala | el | e ®
from “0," ta “D,".

__ |Gear change shock felt during deceleration 1 2104 3
by raleasing accelerator pedal. R I 1T

Too high a change point from “D,” to “Dy”,
from “Dyg” to “D,”, from “D," to “D,".

Kickdown does not operate when depress-
— |ing pedal in “D," within kickdown vehiclef . .|. 1|2 .|. .|. 3|4
speed.

Kickdown operates or engine overruns .
— [when depressing pedal in “D,” beyend] . . ). 2|1 .|. .|. 3|4
kickdown vehicle speed timit.

_ Fiacei;exlren:elyfastorsrips|nlchanging 1 el oals el L] ele
from “D," to “By” when depressing pedal.

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

_ Flacefextrer‘gelyﬂfas‘corslips|r1‘chang|m_:|1 o2l o sis L4l e L7l L ] e . . ®
from “D5” 1o “D," when depressing pedal.

Races extremely fast or slips in changing
— [from D" or "Dy" 1o “Dy”" whendepressingl + . 1. 2| . .|. 3|5 .[. 4. .. .|. . 4. .| .| .|l®@¢|. ®
pedal.

— | Vehicle will not run in any position. 120, . 3. 1.4l ] ] el @ . @D ®

Transmission neise in "D, “2", “1” and "R"
positions.

730 | AT-72



TROUBLE DIAGNOSIS — General Description

Symptom Chart (Cont’d)

+ ON vehicle »1d OFF vehicle ———»
56, [ 183 8s. 128,132, | 113, ] 82 181, | 219, | 225, | 225, | 195
Ref 3 ) ) ) s ) \ , \ \ . * |24
eference page (AT- ) 183 | 136 :3596 59 | iar | 124 | 14z | 181 | 18| "8 | noz | 223 | 205 | 233 { 220 1272
5 (6]

Numbers are arranged in order of probability. =

Perform inspections starting with number one @ o
—~ |and work up. Circled numbers indicate that ‘g § E|

the transmission must be removed from the E|& - MA
' vehicle. Bla 2a
3 232 HERE
2 5|5%|¢ sl >|¢ &

Ef EIE 5| 2 laz|53|% & & g El

a BlE2lc _ A3z |s e o= =] © @ R

8 Zl=2iSEl3 |s&les|32is Zg s gl |2

< @R 2222 |25 2el58(E0iaen|yslE &l S|=B g

o eles5lc?|a @ > | > @le g2 £ = £ 3o @l 2

2 P28 |ot|eT|zeise| 2| o|uE)lE |8 |B2d|lez2 2

& _ x| 8 el 2l elez|le3 (s EelEBes[c 2=(2c|= § DR & ﬂ:'@
cE|2a|52|0fif25|58|c°|2E|ER|83|g|l®C|Co|2 i35 8
2Sls e|lE T el clo 8|8 ci@3|(33(3 SElaSlop|c 2?8 o
ge %E Zglgslgn|oe|g 2[2ElEE|IEE|e5|E° gg 2 6|lw el £
Tel28)2eloe|es|=e|Ta|- 3|3 3|3E|T2Es oziz ¥l
CS|EE|RE|5S5|Sa|65|25|=2]|22|28[25|8F|ee|58|84|8 | BC

Failure tc change from "Dy to “2" when
165 changing iever into “2” position. e 6 514 3 @ ®
— | Gear change from “2,7 to “2;” in “2” position. 1 '?E
166 |Engine brake does not operate in “1" positon.] . 211 3[4 .. |6 5]. . 7 & . [@

— |Gear change from “1,” 10 “1,” in “1"pasition.] . 2|1 . |. . J. . [. . ). . L. . o0 oo oo oo o) @
_ I?oes net change fram “1," te *1,7 in "1 pasi- AR T P N (P I I R IS IS S S N N o) IL
tion.

Large shock changing from 15" to *1," in *1” N,
| position. R I I I D R I Rt R IPTR Rt (S I P 12 [PMW
— | Transmission overheats. T .. 3]. ]2 4|6 .. 5. .|. 4. . . |J»@eE @ .|@ .|®®

ATF shoots out during operation.

— |White smoke emitted from exhaust pipedur-| 1 .. .|. |- .. . . . . ] . L @e® . |® . |[0®
ing operation.
— | Offensive smell at fluid charging pipe. L IR AN DR IR R IR AN N R I [¢-) BT I (e B Y R [ Y Y I
— | Torgue converter is not locked up. . .3 1|2 4. 68 .. . |7 .| .. .. .|@ J@@
— | Torque converter clutch piston slip 1 .. 2. .]. 3|6 .{. 5|4 .|. .|. .{. . |@
163  |Lock-up point is extremely high or fow. R R N ' I I SO I I S PR I I SRR IS N R e E/“\
il iml

A/T does not shift to “D,” whan driving with

overdrive control switch “ON". N D RN Y RS Y T A S I O Y R ACHEY

Engine is stopped at “R”, “D”, “2” and "1~ B4

positions. S/ VRN IV ISR - I S - S IR I PR I (U IV I I [,

AT-73 .



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value

PREPARATION
Torminal e Measure voltage between each terminal and terminal @3 or
@ or @ by following “TCM INSPECTION TABLE”.

CONNECT D Oy
satoioc] TCM HARNESS CONNECTOR TERMINAL LAYOUT

112(3 41 |91011121314015| (| R3L425262728[2930,31323334/35
5|6|7 18| 1617]1819202122 36/3713839404142434445464748

|6
HS.
SAT2071
TCM INSPECTION TABLE
(Data are reference values.)
Terminal . . Judgement
No. Wira color ltem Condition standard
When relegsing accer-erator pedai 15-25V
1 OR Line pressure after warming up engine.
solenoid valve i
When depressnpg acceFergtor pedal 0.5V or less
t fully after warming up engine.
Line pressure @ When releasing accelerator pedal 5 - 14V
5 p solenoid valve after warming up engine.
{with dropping When depressing accelerator pedal
; . ) 0.5V or less
resistor) fully after warming up engine.
Z*fb When setting overdrive control
. w s o 1V or less
3 G O/D OFF indicator switch in “OFF” position.
lamp When setting overdrive control
et L Battery voltage
switch in “ON” position.
r\éh]\i? turning ignition switch to Battery voltage
4 G/OR Power source (f) ar f :
When turning ignition switch to 1V or less
“OFF".

2 AT-74



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’'d)

Terminal . - Judgement
na Wire color ltem Candition 9
No. standard
Torque converter When A/T performs lock-up. 8-15V (&
5 GY/R | clutch solenoid 2
valve When A/T does not perform lock-up. [ 1V or less
When shift sclenoid valve A oper- A
ates. Battery voltage
6 LR Shift solenoid {(When driving in “D,"” or “D,".)
valve A When shift solenoid valve A does not Y
operate. ' 1V or less
{When driving in “D,” or “Dj".) e
When shift solenoid valve B oper- -
ates. Batiery voltage
. Uy Shift solenaid (When driving in “D;” or “D;".) 5
valve B When shift solenoid valve B does
not operate. 1V or less
{(When driving in “D;" or “D,".} BE
When overrun clutch solenocid valve Battery voltage
8 P Overrun clutch operates. el
solenoid valve When overrun clutch solenoid valve |\,
does not cperate.
9 G/OR Power source Same as No. 4 MY
10 LG DT — —
iR Lw DT2 —_ —
12 L/R DT3 — —
When setting selector lever to “N” or 1V or less =D
“P” position.
13 R/G “N" position signal wh " otor | o oth
en setting selector lever fo ofher )
. Approximately 5V g
position. PP y IFA
Closed throtile When releasing accelerator pedal Battery voltage
“ LG position switch after warming up engine. BA
{in throttle position When depressing accelerator pedal
switch) . . 1V or less
after warming up engine. BR
15 B Ground - — :
Wh::aln setting selector lever to “1 Baitery voltage
. L |mhibitor 1" posi- position. ST
tion switch When setting selector lever to other
positions. 1V orless Bs
Wh?n setting selector lever to “2 Battery voltage
Inhibitor “2” posi- position.
17 LG . . BT
tion switch When setting selector lever to other g
" 1V or less
positions.
Whgp setting selector lever to “D Battery voltage A
18 LG/R Inhibitor “D” posi- position.
tion switch When setting selector lever to other 1V or less
positions. EL
(DX
733
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TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont’d)

Terminal | d t
ermina Wire color ltem Condition Judgemen
No. standard
When setting selector lever to “N” or
s e Battery voltage
19 GY/L Inhibitor “N” or “P* P positicn.
positicn switch When setting selector lever to other
o 1V or less
positions.
Wh.e'n setting selector lever to "R Battery voltage
50 R Inhibitor “R” posi- @ position.
tion switch When setting selector lever fo other
- 1V or less
positions.
_ ‘,}fﬁ When depressing accelerator pedal
W'd.e_ open .throttle more than half-way after warming up | Battery voltage
21 R position switch engine.
{in throttle position -
switch) When releasing accelerator pedal 1V or less
after warming up engine.
22 — — — —
Yb’heqturmng ignition switch to Baitery vollage
Power source oy h o OFF™.
23 OR/G @ or C‘ )
{Memory back-up) When turning ignition switch to
aryn ] Battery voitage
ON".
Engi ig-
24 LB nglglne speed sig @) i i When engine runs af idle speed. 0.5-1.5v
1V or more
Voltage rises
Revolution sensor When vehicle cruises at 30 km/h (19 g .
gradually in
25 W {Measure in AC MPH). reaponse to
rangej vehicle speed.
When vebhicle parks. ov
26 _— — — —
Voltage varies
o7 Y/G Vehicle speed sen- When moving vehicle at 2 o 3 km/h | between less than
sor (1 to 2 MPH) for 1 m (3 ft) or more, |1V and more than
: 4.5V
28" G/B — — —
29* G/W — M — —
30* G — — —

Throttle position
31 LG/R sensor
{Power source}

"~

b — 4.5 - 55V

32 — — —

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

[ AT-76



TROUBLE DIAGNOSIS — General Description

TCM Terminals and Reference Value (Cont'd)

Termi
erminal Wire color ltem Condition Judgement
No. standard
When ATF temperature is 20°C Approximately
i - 68°F). 1.5V
33 WiR AT fluid tempera {68°F)
ture sensor When ATF temperature is 80°C Approximately
(176°F). 0.5v
m Fully-closed
throttle:
When depressing accelerator pedal rote i
" . . Approximately
34 RAY Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response ) i
o Fully-open throttle:
to throttle position.) )
ﬁ Approximately
W7
N 4v
Throttle position
35 B sensor — -
(Ground)
36 — — — _ —
When ASCD cruise is being per-
Batt It
formed. (“CRUISE" light comes on.) atiery voltage
ASCD cruise sig-
37 ORB | . When ASCD cruise is not being per-
formed. (“CRUISE" light does not 1V or less
comes on.)
38 — —_— — —
When ;etlt‘lng ’?verd.r.rve control Battery voliage
39 LB Overdrive control switch in “ON" position
switch When setting overdrive control
G o 1V or less
switch in "OFF” position
When “ACGEL” set switch on ASCD 5. 8V
ig- cruise is released.
40 G/R ASCD OD cut sig
nal When “ACCEL” set switch on ASCD
o ) iV or less
cruise is applied.
41 — — —_ —
42 — — _ — —
T e — @ - =
44 — —_ — —
45* R/B OBD-II — —
46 — — E i - —
47 -— — — —
48 B Ground -— —_

* This terminal is connected to the ECM (ECCS control module).

AT-77
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EM

LG

EG

GL

VK
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor switch

Revolution
sensaor

SAT338H

Inhibitor Switch

DESCRIPTION

Detects the selector lever position and sends a signal to the TCM.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . - Judgement
No. Wire color ltem Condition standard
Wh(.ell’! setling selector lever to "1 Battery voitage
16 L inhibitor 17 position.
position switch When setting selector lever fo other
o 1V or less
positions,
Whgﬁ setling selector lever to “2 Battery voltage
17 LG Inhibitor “2" position.
position switch When setting selector lever to other
. 1V or less
positions.
m Whtlath setting selector lever 1o "D Battery voltage
ot Cipaes Rositorn.
18 LR | mhibitor "D
position switch When setting selector lever to other
. . 1V or less
B positions.
Y -
o When setting selector lever to “N” or Battery voltage
inhibitor “N” or “P" position.
19 GY/L “P" position W ” oetor 1 ot
switch en setting selector lever to other 1V or less
positions.
Whg_n setting selector lever to “R Battery voltage
20 R Inhibitor “R* position.
position switch When setting selector lever to other
o 1V or less
positions.

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

* INHIBITOR SW/CIRC

&) : Po705

* MIL Code No. 1101

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

shorted.)
¢ Inhibitor switch

® Harness or connectors
(The inhibitor switch circuit is open or

736
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TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
(| _seLecT svsTEM | TION PROCEDURE
| ENGINE | CAUTION:
l | Always drive vehicle at a safe speed.
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
L 1 PROCEDURE” has been previously conducted, always turn
I i ignition switch “OFF” and wait at least 5 seconds before con- RA
ducting the next test.
I I After the repair, perform the following procedure to confirm the _
SEFS95K]  malfunction is eliminated. EM
1) Turn ignition switch “ON”.
| M SELECT DIAG MODE |j| b 2) Select “DATA MONITOR” mode for “ENGINE” with i
CONSULT. &
| WORK SUPPORT | 3) Start engine and maintain the following conditions for at
| SELF-DIAG RESULTS J least 5 consecutive seconds. EC
VHCL SPEED SE: 10 km/h (6 MPH) or more
| PATA MONITOR | THRTL POS SEN: More than 1.3V
[ACT;VE TEST | Selector lever: D position (OD “ON” or “OFF”’) mE
| DTG CONFIRMATION | @ 1) Start engine. OR
{ ECM PART NUMBER | 2} Drive vehicle under the following conditions: el
SATO1I Selector lever in “D” position, overdrive control switch in

“ON" or “OFF” position, vehicle speed higher than 10
km/h (6 MPH), throttle position sensor more than 1.3V MT
and driving for more than 5 seconds.
3) Select “MODE 77 with GST.
OR

Start engine.

2) Drive vehicle under the following conditions:
Selector lever in “D” position, overdrive control switch in - B
“ON” or "OFF” position, vehicle speed higher than 10
km/h (68 MPH), throttle opening greater than 1/2 of the
full throttle position and driving for more than 5 seconds. [Ej

3) Perform self-diagnasis for ECM.

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

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™].

€

AT-79



TROUBLE DIAGNOSIS FOR DTC P0705

. _
B [lm  seLecT svsTEM I
| ENGINE |
m
| AT |
SATY74H
. wMONITOR wNO FAIL E]
VHCL/S SE-A/T Ckmy/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN G4y
FLUID TEMP SE 1.2v
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SWw ON
P/N POSI SW ON
R POSITICN SW OFF
| RECORD i
SATO76H

I Tcm

[ol connecTor||

16,17,18 19, 20
[t N At et

Inhibitor Switch (Cont’'d)
DIAGNOSTIC PROCEDURE

INSPECTION START

4

CHECK INHIBITOR SWITCH CIRCUIT. NGL

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

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

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

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

OR
@ 1. Tum ignition switch to “ON"
positiori. (Do not start engine.)
2. Check voltage between TCM
terminals Gp, 4%, (9, (9, @and
ground while moving selector
lever through each position.

Voltage:
B: Battery voltage
0: OV
Terminal No.
Lever position

® | @ | ®!®|®
PN B ] 0 Q 0
R o B 0 0 0
[} 0 0 B 0 0
2 0 0 0 B 0
1 0 4] 0 0 B

OK

4

Check the following items:

e 10A fuse [No. [18],
located in the fuse block
{J/B}]

& Inhibitor switch
Refer to “Component
Inspection”, AT-81.

e Harness for short or
open between ignition
switch and inhibitor
switch (Main harness}

# Harness for short or
open between inhibitor
switch and TCM {Main
harness)

& |gnition switch
Refer to EL section
(“POWER SUPPLY
ROUTING").

Perform Diagnostic Trouble Code (DTC) NGL

confirmation procedure, AT-79.

SATH12

738

OK

y

INSPECTION END

AT-80

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0705

Inhibitor Switch (Cont’'d)
COMPONENT INSPECTION

Inhibitor switch

1.

Check continuity between terminals @ and @ and between
terminals @ and @, ® , ® , @, ® , ® while moving manual

"\‘__\_L

“ \nhibitor switch T

30

SATEOTR

SAT386H

If NG, check again with manual control linkage disconnected

shaft through each position.
Lever position Terminal No.
P T —@ @ —@
Manual shaft R @ —-®
SATS17GB N @ —@ 3@ —
S g o D ®—@
?R mscouwe ‘ 2 @ —@
ER I | 5 1 ®—@
dINFay

from manual shaft of A/T assembly. Refer to step 1.

If OK on step 2, adjust manual control linkage. Refer to

AT-183.

If NG on step 2, remove inhibitor switch from A/T and check
continuity of inhibitor switch terminals. Refer to step 1.
If OK on step 4, adjust inhibitor switch. Refer to AT-183.

If NG on step 4, replace inhibitor switch.

AT-81

Gl

MA
EM
LG
EG
Fg

GL

I

S

PD
(A

BR

739



TROUBLE DIAGNOSIS FOR DTC P0710

Torque converter clutch NT FII."d Temperature Sensor

solenoid valve .
A/T fluid temperature
sensor DESCRIPTION

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

{Control valve

lower body) SAT342HA

{°F)

Je
(140 —20 0 20 40 60 80 100 120 140 160
(~40) (~4) (32)68)104)140)1 75)(212)(243)(234)%%%21 |

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.
Monitor itemn Condition Specification

Coid [20°C (88°F)] Approximately 1.5V
i L

A/T fluid temperature sensor

Hot [80°C (176°F)] Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Judgement
ermina Wire color ltem Condition udge
No. standard
. When ATF temperature is 20°C Approximately
33 win | AT fluid tem- (‘?‘M (68°F). 1.5V
perature sensor When ATF temperature is 80°C Approximately
(176°F). 0.5v
Throttle position
35 B sensor \.\ﬁ - -
{Ground) o

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when __. Check item (Possible cause)
- ATF TEMP SEN/CIRC
@ Harness or conneclors
- PO710 TCM receives an excessively low or {The sensor circuit is gpen or
= high voltage from the sensor. shorted.)
. ® A/T fluid temperature sensor
@ * MIL Code No. 1208

0 AT-82



TROUBLE DIAGNOSIS FOR DTC P0710

(I SELECT,SYSTEM

ENGINE

__|
—

I
I
I
I
I
I

|

SEF895K

[l SELECT DIAG MODE

Lxl]

| WORK SUPPORT

] SELF-DIAG RESULTS

| DATA MONITOR

. | ACTIVE TEST

| DTC CONFIRMATION

| EcM PART NUMBER

|
|
|
I .
I
!

SATO11}

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

if “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE"” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.

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

B "

2)

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

OR

Start engine.

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

: (Total).

3) Select “MODE 7 with GST.

OR
1) Start engine. :

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

3) Perform self-diagnosis for ECM.

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

AT-83
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TROUBLE DIAGNOSIS FOR DTC P0710

E NSCONNECT
TS.
Sub-harness connector
SAT1911
[E]
| SELECT SYSTEM |
l ENGINE |
I AT |
SATI74H
El wMONITOR #NC FAIL E]
VHCL/S SE-A/T Okmy¢h
VHCL/S SE«MTR Skmy/h
THRTL POS SEN 0.4V
FLUID TEMP SE 12V
BATTERY VOLT 13.4v
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POS) SW ON
R POSITION 5W  OFF
RECORD )
SATQ76H
E CONNECT
€ A&
[__cm__[ofconnecton])
33
W/R
2 @
—_— SATI13IG
B

€A

IL_Ttcm Jo[connecTos]
35

@ B

SAT914l

A/T Fluid Temperature Sensor (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

’

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

nector in engine compartment.
3. Check resistance between terminals G3

and (» when A/T is cold.

Resistance:

Cold [20°C (68°F)]
Approximately 2.5 kQ2

4. Reinstall any part removed.

NG

OK

E r

1. Remove oil pan.

| 2. Check the following

items:

o AT fluid temperature
sensor
Refer to “Component
Inspection”, AT-85.

e Harness of terminal cord
assembly for short or
open

CHECK INPUT SIGNAL OF A/T FLUID
TEMPERATURE SENSOR.
1. Start engine.

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

3. Read out the value of “FLUID
TEMP SE".
Voltage:
Cold [20°C (68°F)] —
Hot [80°C (176°F)]:
Approximately
1.5V — 0.5V
OR

NG

. Start engine.

. Check voltage between TCM
terminal 39 and ground while
warming up A/T.

Voltage:

Cold [20°C (68°F)] —

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

3. Turn ignition switch to “OFF"

position.

4. Disconnect TCM hamess con-

nector.

5. Check continuity between termi-

nal @& and ground.

Continuity shouid exist.

If OK, check harness for short to

ground and short to power.

>

OK
Y

Check the following items:

e Harness for short to
ground or short to power
or open between TCM,
ECM and terminal cord
assembly (Main har-
ness)

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-83.

NG

OK

r

INSPECTION END

AT-84

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P0710

A/T Fluid Temperature Sensor (Cont'd)

COMPONENT INSPECTION

A/T fluid temperature sensor

e [or removal, refer to AT-181.
e Check resistance between terminals @ and @3 while chang-
ing temperature as shown at letft. €l

DISCGNMECT

- Temperature *C (°F) Resistance
- 20 (68) Approximately 2.5 kQ MA
\ @ 8O (176} Approximately 0.3 k2

SAT2091 (=T

LG

EG

Flg

GL

AT-85
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TROUBLE DIAGNOSIS FOR DTC P0720

Revolution
sensor

SAT338H

DESCRIPTION '

TCM TERMINALS AND REFERENCE VALUE

Remarks: Spegcification data are reference values,

Vehicle Speed Sensor-A/T (Revolution sensor)

The revolution sensor detects the revolution of the output shaft
parking pawl lock gear and emits a puise signal. The pulse signal
is sent to the TCM which converts it into vehicle speed.

Terminal t
ermina Wire color ltem Condition Judgemen
No. standard
1V or more
i - . . Volt i
Revolution sen When vehicle cruises at 30 km/h (19 :Ja;?ae" ”?:S
25 w5 MPH). g Y
{Measure in AC response to
range) vehicle speed.
When vehicle parks. ov
Throttle position
35 B sensor

{Ground)

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ..

Check item {Possible cause)

: VEH SPD SEN/CIR AT
! PO720

NO

roors] : MIL Code No, 1102

age signal from the sensar, shorted.)
* Revolution sensor

# Harness or connectors
TCM does not receive the proper volt- {The sensor circuit is open or

AT-86



TROUBLE DIAGNOSIS FOR DTC P0720

Vehicle Speed Sensor-A/T (Revolution sensor)

(Cont’d)

M SELECT SYSTEM
ENGINE DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
m; TION CONFIRMATION PROCEDURE

|
|
AT { CAUTION: al
|
|

e Always drive vehicle at a safe speed.
e Be careful not to rev engine into the red zone on the

tachometer. VA

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn EM

— — —— e e

SAT97HL ignition switch “OFF” and wait at least 5 seconds before con-

ducting the next test.

[l sececrommooe [ After the repair, perform the following procedure to confirm the | @&
malfunction is eliminated. '
| SELF-DIAGSSULTS | 1) Turn ignition switch “ON” and select “DATA MONITOR”
| DATA MONlT"OR \/I mOde fOI’ “A/T” Wlth CONSULT- E@
2) Drive vehicle and check for an increase of “VYHCL/S =

SE-A/T” value in response to “VHCL/S SE-MTR” value

|
| DTC WORK SUPPORT ]
| _ increase. o
|
|

| ECU PART NUMBER

If the check result is NG, go to “DIAGNOSTIC

PROCEDURE”, AT-152.
If the check result is OK, go to following step.
3) Select “DATA MONITOR” mode for "ENGINE” with [

SATE0E! CONSULT.

4) Start engine and maintain the following conditions for at

least 5 consecutive seconds. T
VHCL SPEED SE: 30 km/h (19 MPH) or more o

(f SELECTSYSTEM
THRTL POS SEN: More than 1.2V

| ENGINE [ re
Selector lever: D position (OD “ON")
l | Driving pattern: Driving the vehicle uphill {increased
[ | engine load) will help maintain the
driving conditions required for this
I I test. PD
I ] If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-88.
I ] If the check result is OK, go to following step. P&
SEF895K 5) Maintain the following conditions for at least 5 consecu-
tive seconds.
CMPS-RPM (REF): 3,500 rpm or more @A
[l seiectoinemooe 4] THRTL POS SEN: More than 1.2
Selector lever: D position (OD “ON”’)
| WORK SUPPORT Driving pattern: Dﬂving the vehicle uphill (increased gm

engine load) will help maintain the
driving conditions required for this

testc.) . ST

1) Start engine.
2) Drive vehicle under the following conditions: .
Selector lever in “D” position (OD “ON™), vehicle speed RS
higher than 30 km/h (19 MPH), throttle opening greater

| SELF-DIAG RESULTS

[ DATA MONITORrhr

[ AcTIvE TEST =

| DTC CONFIRMATION

[ ECM PART NUMBER

SAT than 1/8 of the full throttle position and driving for more
than 5 seconds. B
3) Select “MODE 7”7 witg GST.
R
1} Start engine. MA,
2) Drive vehicle under the following conditions:

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

3) Perform self-diagnosis for ECM. 19
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-87 45
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TROUBLE DIAGNOSIS FOR DTC P0720

M seLeEcTsYSTEM

ENGINE _

I
|
B AT Y

I
|
l
|

|
|
|
|
|
|
)

SAT974H

Vehicle Speed Sensor-A/T (Revolution sensor)

(Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

Y

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

NG

.| Repair or replace revolu-
" tion sensor.

%MONITOR &NO FAIL  [g]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkmy/h
THRTL POS SEN 04V
FLUID TEMP SE 1.2V
BATTEAY VOLT 134V
ENGINE SPEED  1024rpm
OVERDRIVE SW O N

P/N POSI SW ON

R POSITION SW___ OFF

| RECORD |

SATO76H

€ HAE

[L__Tom o[ connecTor]|
25

W

2 &

OK

Y

CHECK INPUT SIGNAL.
1. Start engine.

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

3. Read out the value of “VHCL/S
SE-AT” while driving.
Check the value changes
according to driving speed.
OR

NG

SATH19IA

A
1.

(Q/

2

N oo

Nl

SAT2101

E15

%
8
$
g

. Start engine.

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

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

OK

h 4

Check the following items:

e Harness for short or
open between TCM,
ECM and revalution sen-
sor (Main harness)

& Ground circuit for ECM
Refer to EC section
(“TROUBLE DIAGNO-
SIS FOR POWER
SUPPLY™).

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

OK

h 4

INSPECTION END

NG

1. Perform TCM input/
output signal inspection.

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

COMPONENT INSPECTION

Revolution sensor
¢ [For removai, refer to AT-181.

e Check resistance between terminals @, @ and @ .

Terminal No. Resistance
@ @ 500 - 650Q
@ @ No continuity
@ @ No continuity

AT-88




TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Judgement A

Terminal . -
No. Wire color ltem: Condition standard
i M
24 LB E‘nglne speed C@ @ ¢ ] When engine runs at idle speed. 0.5- 1.5V
signal
LG
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) EG
© ENGINE SPEED SIG '
& Harness or connectors FE
= TCM does not receive the proper volt- L
G : PO725 ; {The sensor circuit is open or
age signal from ECM.
shorted.) @ﬂ_-.
NO .
© MIL Code No. 1207

FA

BR

BX

AT-89 7 |
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TROUBLE DIAGNOSIS FOR DTC P0725

SELECTHSYSTEM

ENGINE

I
I
I
[
L

|
|
]
|
|
|

[

SEF895K

L]E SELECT DIAG MODE

]

| WORK SUPPORT

| SELF-DIAG RESULTS

| DATA MONITOR

| AcTIve TEST

] DTC CONFIRMATION

| ECM PART NUMBER

|
|
|
|
|
|

SATS11]

Engine Speed Signal (Cont’d)
DIAGNOSTIC TROUBLE CODE {DTC) CONFIRMA-
TION PROCEDURE

CAUTION:
Always drive vehicle at a safe speed.

NOTE: :
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. :
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Turn ignition switch “ON” and select “DATA MONITOR”

mode for “ENGINE” with CONSULT.

2) Start engine and maintain the following conditions for at

least 10 consecutive seconds.

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

THRTL POS SEN: More than 1.2V

Selector lever: D position (OD “ON”’)

OR

@ 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” position (OD “ON”), vehicle speed
higher than 10 km/h (6 MPH), throttle opening greater
than 1/8 of the full throttle position and driving for more
than 10 consecutive seconds,
3) Select “MODE 7” with GST.
OR

{eay 1) Start engine.

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

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

AT-90



TROUBLE DIAGNOSIS FOR DTC P0725

Engine Speed Signal (Cont'd)

INSPECTION END

AT-91

DIAGNOSTIC PROCEDURE
[  seect sysTem |
I ENGINE _ I INSPECTION START
| AT | ,
] i Perform diagnostic test mode 1l (self- NG‘ Check ignition signal circuit
| I diagnostic results) for engine cantrol, " for engine control. Refer to
Check ignition signal circuit condition. EC section [“Ignition Signal
| | OK (DTC: 0201)", TROUBLE
[ 1 DIAGNOSIS FOR DTC
SATG74H P1320").
“MONITOR #NO FAIL  [y] I
t,/:g::g EE%TR gim CHECK INPUT SIGNAL. NGL Check the following items:
THRTL POS SEN 0.4V 1. Start engine. "1 e Hamess for short or
ELAL{IT%FTE% LSTE 1;% 2. Select "ECU INPUT SIGNALS" open betwsen TCM and
ENGINE SPEED  1024rpm in “DATA MONITOR" mode for ECM
OVERDRIVE SW  ON AT with CONSULT. ® Resistor and ignition coil
:f ';'Ozcl)ﬁloiwsw gF’\F' 3. Read out the value of “ENGINE Refer to EC section
SPEED". [“Ignition Signal (DTC:
L RECORD J Check engine speed changes 0201)", “TROUBLE
SATO76H according to throttle position. DIAGNOSIS FOR DTC
OR P1320”].
P @ 1. Start engine.
e @ 2. Check voltage between TCM
terminal @ and ground.
TCM  [O| CONNECTOR Voltage: (idle speed) 0.5 - 1.5V
24 oK
LB A 4
Perform Diagnostic Trouble Code (DTC) NG { 1. Perform TCM input/
2 @ confirmation procedure, AT-80. output signal inspection.
2, If NG, recheck TCM pin
OK .
terminals for damage or
= SAT923IC A loose connection with

harness connector.

el
i
EW
LG

E®

GL

FA |

BR
87 |
RS
BT |
HA
g
IDX|

74d
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function

DESCRIPTION

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

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

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

Gear position 1 2 3 4
Shift solenoid valve A ON {Closed}) OFF (Open) OFF {Open) ON (Closed)
Shift solencid valve B ON (Closed) ON (Closed) OFF {Open) OFF {Open)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal i . Judgement
ermina Wire color ltem Condition 199
No. standard
When shift solenoid valve A oper-
ates. Battery voltage
6 UR Shift solenoid {(When driving in “D,” or “D,".}
valve A When shift solencid valve A does not
operate. 1V or less
(When driving in “D5” or “D3".)
When shift solenoid valve B oper-
ates. Battery voliage
. LY Shift solencid (When driving in “D," or "D,".)
valve B When shift solenoid valve B does
not operate. 1V or less
{When driving in “Dy" or “D,™.)

ON BOARD DIAGNOSTIC LOGIC

;I'rllis diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM as
ollows:

Torque converter slip ratio = A x C/B

A: Qutput shaft revoiution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

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

AT-92



TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont’'d)

Gear position supposad by TCM 1 2 3 4
In case of gear position with no malfunctions 1 .2 3 4
In case of gear position with shift solenoid valve A stuck open e)] 2 3 3
in case of gear position with shift solenoid valve B stuck open @ 3 3 4

(O PO731 is detected.

Diagnostic trouble code

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

AT 18T GR FNCTN
@ : PO731
* MIL Code No. 1103

e Shift solencid valve A
e Shitt solenoid valve B
e Each clutch

e Hydraulic control circuit

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

| [m  sELECT SYSTEM I

| ENGINE _ |

I AT !

| |

| |

| |

| |
SAT974H

[l seecTomamobe  []]

| SELF-DIAG ESULTS |

[ pATA MONITOR |

[ bTC WoRK suPPORT ]

[ Ecu PART NUMBER |

| |

| |
SATH1S!
%0 o b 2 W el 80 w0 150 v foo
(—40) () (32X68) 108 140)(176)21 z)(z:ts)(zatt)(gz;@oz N

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE
CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test. -
TESTING CONDITION:
Always drive vehicle on a level road to improve the accuracy
of test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Start engine and select “DATA MONITOR” mode for
“A/T” with CONSULT.

2) Make sure that output voltage of A/T fluid temperature
sensor is within the range below.
FLUID TEMP SEN: 0.4 - 1.5V
If out of range, drive the vehicle to decrease the voltage
(warm up the fluid) or stop engine to increase the volt-
age (cool down the fluid).

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

4)  Accelerate vehicle to. 20 to 25 km/h (12 to 16 MPH)

under the following condition and release the accelera-
tor pedal completely.
THROTTLE POSI: Less than 1/8 (at all times during
step 4)
Selector lever: D position (OD “ON”’)

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

- AT-93

WA

EM

LG

=G

FE
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MIT

PD
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TROUBLE DIAGNOSIS FOR DTC P0731

A/T 1st Gear Function (Cont'd)

D)

6)
7}

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

If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE", AT-95.

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

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

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

Stop vehicle.

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

Vehicle condition

Gear on actual transmission shift pattern when
screen is changedto 1 -2 253 -4

No malfunction exists 152 23=4

Malfunction for PO731 exists.

2—22—-53-=3
453—-23-14

8)

Make sure that “OK” is displayed. (If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE", AT-95.
Refer to shift schedule, AT-262.
OR

1)
2)

3)

4)

Start engine and warm up ATF.
Accelerate vehicle to 20 to 25 km/h (12 to 16 MPH)
under the following condition and release the accelera-
tor pedal completely.
THROTTLE POSI: Less than 1/8
Selector lever: D position {OD “ON”)
Refer to shift schedule, AT-262.
Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE POS)”) quickly from a speed of 20 to 25
km/h {12 to 16 MPH). (It will take approximately 3 sec-
onds.)
Select “MODE 7 with GST.

OR

—
LS

3)

4)

Start engine and warm up ATF.

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

THROTTLE POSI: Less than 1/8

Selector lever: D position (OD “ON”)

Refer to shift schedule, AT-262.

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

Perform self-diagnosis for ECM.

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

AT-94



TROUBLE DIAGNOSIS FOR DTC P0731

Solengid valve harness connector

mShift solenoid

valve A )
5) T.5.
O DISCONNECT
o
Shift sclenoid
valve B
SAT493)

SAT367H

Shift solenoid Shift selenoid

valve A

Solenoid valve harhess connector N

DISCONNECT

T5.

SAT492|

A/T 1st Gear Function (Cont’'d)

DIAGNOSTIC PROCEDURE

INSPECTION START

CHECK SHIFT SOLENOID VALVE.
1. Remove control valve assembly. Refer
to AT-181.
2. Check shift sctenoid valve operation,
® Shift solenoid valve A
e Shift solenoid valve B
Refer to “Component Inspection” below.

NG_ Repair or replace shift sole-

OK

B
Y

" | noid valve assembly.

CHECK CONTROL VALVE.
1. Disassemble control valve assembly.
Refer to “Control Valve Assembly”,
AT-206.
2. Check to ensure that:
e Valve, sleeve and plug slide along
valve hore 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.

NG Repair control valve assem-

Y

OK
L4

bly.

Perform Diagnostic Trouble Code {DTC}
confirmation procedure, AT-93.

NG‘ Check control valve again.

oK

Y

INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve A and B

¢ For removal, refer to AT-181,
Resistance check

e Check resistance between terminals (® or @} and ground.

| Repair or replace centrol
valve assembly.

ist
Solenoid valve Terminal No. Resistance
{Approx.)

Shift solenoid
valve A ®

Ground 20 - 400
Shift solenoid @
valve B

AT-95

WA

EM

LC

FE

CL

T

PR
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BR

RS
BY
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EL



- TROUBLE DIAGNOSIS FOR DTC P0731

754

Solenoid valve harness connector

Shift solencid
valve A

Shift solenoid
valve B

DISCONNECT

SAT483I

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

Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (& or @) and

ground.

AT-96



TROUBLE DIAGNOSIS FOR DTC P0732

DESCRIPTION

A/T 2nd Gear Function

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

® This maifunction will not be detected while the Q/D OFF indicator lamp is indicating another self-diagno-

sis malfunction.

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

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

Gear position 1 2 3 4
Shift solenoid valve A ON (Closed) OFF {Open) OFF (Open) ON (Closed)
Shift solenoid valve B ON {Closed) ON (Closed) OFF (Cpen) OFF {Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . - Judgement
No. Wire color ltem Condition standard
When shift sclenoid valve B oper-
ates. Battery voltage
. Ly Shift solenoid (When driving in “D;” or “D;".}
valve B When shift solenoid valve B does
not operate. 1V or [ess
{(When driving in “D3" or “Dy".}

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

follows:

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

if the actual gear position is higher than the position (2nd) supposed by TCM, the slip ratio will be more than

normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.

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

Gear position supposed by TCM 1 2 3 4
I.n case of gear position with no malfunc- 1 P 3 4
tions

in case of gear position with shift solenoid 4 @ 3 4
valve B stuck open

(O PO732 is detected.

Diagnostic trouble code

Malfunction is detected when ..,

Check item (Possible cause)

* A/T 2ND GR FN
: PO732

CTN

* MIL Code No. 1104

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

s Shift solenoid valve B
# Each clutch
e Hydraulic control circuit

AT-97

@l
A
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)
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TROUBLE DIAGNOSIS FOR DTC P0732

[m  SELECTSYSTEM

ENGINE _
AT "

|
|
|
|
|
|
|

SATO74H

|l sececromemooe [

| SELF-DIAG ESULTS

| DATA MONITOR

[ Ecu PART NUMBER

|
|
| oTC WoRK suPPoRT |
|
|
|

SAT915I

0 , “C{°F}
—40 20 b 20 40 60 ad 1do 120 130 Tso
{~40) {4} (32)(58)(104)(140)(175)(212)(243)(234)(gioT)O2

1J

A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE: _

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE"” has been previously conducted, always turn

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

ducting the next test.

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

of test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

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

“A/T” with CONSULT.

2) Make sure that output voltage of A/T fluid temperature

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

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

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

4) Accelerate vehicle to 52 to 57 km/h (32 to 35 MPH)
under the following condition and release the accelera-
tor pedal completely.

THROTTLE POSI: Less than 1/8 (at all times during
step 4)
Selector lever: D position (OD “ON")

& Check that “GEAR” shows “3” or “4” after releasing
pedal.

5) Depress accelerator pedal to WOT (more than 7/8 of
“THROTTLE PQSI”) quickly from a speed of 52 to 57
km/h (32 to 35 MPH) until “TESTING” changes to
“STOP VEHICLE” or “COMPLETED”. (It will take
approximately 3 seconds.}

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

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

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

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

6) Stop vehicle.

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

Gear on actual transmission shift patiern when

Vehicle condition .
screen is changedto 1 -2 -3 > 4

No malfunction exists 15253214

Malfunction for PO732 exists. 453534

AT-98




TROUBLE DIAGNOSIS FOR DTC P0732

A/T 2nd Gear Function (Cont’'d)
8) Make sure that “OK” is displayed. (If “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE".)
Refer to “DIAGNOSTIC PROCEDURE”, AT-100.
Refer to shift schedule, AT-262.
OR
@ 1) Start engine and warm up ATF. G

2) Accelerate vehicle to 52 to 57 km/h (32 to 35 MPH)
under the following condition and release the accelera- MIA
tor pedal completely.

THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”) EM
Refer to shift schedule, AT-262.

3) Depress accelerator pedal to WOT (more than 7/8 of
“THRQTTLE POSI”) quickly from a speed of 52 to 57 LG
km/h (32 to 35 MPH). {It wiil take approximately 3 sec-
onds.)

4} Select “MODE 7” with GST. EC

OR
1} Start engine and warm up ATF.

2) Accelerate vehicle to 52 to 57 km/h (32 to 35 MPH) EE
under the following condition and release the accelera-
tor pedal completely.

THROTTLE POSI: Less than 1/8 CL
Selector lever: D position (OD “ON”)
Refer to shift schedule, AT-262.

3) Depress accelerator pedal to WOT (more than 7/8 of T

“THROTTLE POSI”) guickly from a speed of 52 to 57
km/h (32 to 35 MPH). (It will take approximately 3 sec- .
AT

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

FA

BR

RS
[RA

EL

AT-99 7
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TROUBLE DIAGNOSIS FOR DTC P0732

Shift solenoid
valve B

Solenoid valve harness connector

A/T 2nd Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

vl

DNSCONNECT

1[

CHECK SHIFT SOLENOID VALVE.

1. Remove control valve assembly. Refer

to AT-181.
2. Check shift solenoid valve operation.
® Shift solenoid valve B

Refer to "Component Inspection™ below.

NG | Repair or replace shift sole-

| noid valve assembly.

SAT367H

OK
E v
CHECK CONTROL VALVE. NG.. Repair control valve assem-
1. Disassemble contral valve assembly. bly.

Refer to “Control Valve Assembly”,
AT-206.
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.
e Control valve springs are free from
damage, deformation and fatigue.

e Mydraulic line is free from obstacles.

OK
¥

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-98.

NG | Check control valve again.

OK

Y

INSPECTION END

Sclenoid valve harness conneclor Res
Shift solenocid

1]

COMPONENT INSPECTION

| Repair or repiace contro!
valve assembly.

Ts. Shift solenoid vaive B
sy e For removal, refer to AT-181.
Resistance check
e (Check resistance between terminals @ and ground.
Solenoid valve Terminal No. Resistance
{Approx.)
\?z:]llx.fvtesg lenoid @ Ground 20 - 400
SAT4341

Shift solenoid
valve B

Solencid valve harness connector

GISCONNECT

SAT495!

Operation check

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

AT-100



TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function

DESCRIPTION

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

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

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

etc. .

Gear position 1 2 3 4 M

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

Shift solencid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open) LG
TCM TERMINALS AND REFERENCE VALUE ' ' EC
Remarks: Specification data are reference values.

Terminal ) o Judgement
No. Wire color ltem Condition standard EE
When shift solenoid valve A oper-
ates. Battery voltage 6L
5 UR Shift solenoid {(When driving in “D," or “D,".)
valve A Whan shift solenoid valve A does not
operate. 1V or less M
{(When driving in “D,” or “D3”.}

ON BOARD DIAGNOSTIC LOGIC

This diagnosis monitors actual gear position by checking the torque converter slip ratio calculated by TCM as
follows: ED)
Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

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

If the actual gear position is higher than the position (3rd) supposed by TCM, the slip ratio will be more than
normal. In case the ratio exceeds the specified value, TCM judges this diagnosis malfunction.
This malfunction will be caused when shift solenoid valve A is stuck closed.

Gear position supposed by TCM 1 o2 3 4 B
'f’ case of gear position with no malfunc- 1 2 3 4
tions _
in case of gear position with shift solenoid j : ’ @ 4 ST
valve A stuck closed
(Or P0733 is detected. RS |
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause) Bl
* A/T 3RD GR FNCTN
. . A N
. A/T cannct be shifted to the 3rd gear * Sh-lﬁ solenoid valve HA
: PQ733 o ) ) o e Each clutch
position even if electrical circuit is good. ) o
e Hydraulic control circuit
N
* MIL Code No. 1105 el |
DX |
759 |
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TROUBLE DIAGNOSIS FOR DTC P0733

f SELECT SYSTEM

ENGINE
0y

AT

SAT974H

[In  seLecT biaG MoDE

Ll

| SELF-DIAG ESULTS

| DATA MONITOR

| DTC WORK SUPPORT

| ECU PART NUMBER

|
|
|
|
|
|

SATI15]

2.5

2.0

1.5

1.0

0.5

1]
—20 20 & 20 ad w0
(~40) (~4) (32)(68)104)1 40)(175)(212x24a)(234)(gi11T)0

T IbC(OF)
80 1do 120 130 Tso

21J

AT 3rd Gear Function (Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

CAUTION:

e Always drive vehicle at a safe speed.

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

NOTE:

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

TESTING CONDITION:

Always drive vehicle on a level road to improve the accuracy

of test.

After the repair, perform the following procedure to confirm the

malfunction is eliminated.

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

2) Make sure that output voltage of A/T fluid temperature

sensor is within the range below.

FLUID TEMP SEN: 0.4 - 1.5V

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

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

4) Accelerate vehicle to 78 to 93 km/h (48 to 58 MPH)
under the following condition and release the accelera-
tor pedal completely.

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

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

5) Depress accelerator pedal steadily with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 78 to 93 km/h (48
to 58 MPH) until “TESTING” changes to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi-
mately 3 seconds.)

If the check result NG appears on CONSULT screen, go
to “DIAGNOSTIC PROCEDURE”, AT-104.

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

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

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

6) Stop vehicle.

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

Gear on actual transmissicon shift pattern when

Vehicle ition
conditio screen is changedto 1 -2 -3 —= 4

No malfunction exists. 1525354

Malfunction for PO733 exists. 1512424

AT-102




TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function {(Cont’d)

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

refer to “DIAGNOSTIC PROCEDURE”.)
Refer to “DIAGNOSTIC PROCEDURE™, AT-104.
Refer to shift schedule, AT-262.
OR
&) 1) Start engine and warm up ATF. Gl

2) Accelerate vehicle to 78 to 83 km/h (48 to 58 MPH)
under the following condition and release the accelera-
tor pedal completely. BA
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON”) BN
Refer to shift schedule, AT-262.

3) Depress accelerator peda! with 3.5/8 - 4.5/8 of
“THROTTLE POSI” from a speed of 78 to 93 km/h (48 Le
to 58 MPH). (It will take approximately 3 seconds.}

4) Select “MODE 77 with GST.

OR EC
1) Start engine and warm up ATF.

2} Accelerate vehicle to 78 to 93 km/h (48 to 58 MPH)
under the following condition and release the accelera- BB
tor pedal completely. !
THROTTLE POSI: Less than 1/8
Selector lever: D position (OD “ON") cL |
Refer to shift schedule, AT-262.

3) Depress accelerator pedal with 3.5/8 - 4.5/8 of ‘
“THROTTLE POSI” from a speed of 78 to 93 km/h (48 7
to 58 MPH). (It will take approximately 3 seconds.)

4} Perform self-diagnosis for ECM.

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

FA

BR

[ ‘

AT-103 761|
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TROUBLE DIAGNOSIS FOR DTC P0733

A/T 3rd Gear Function (Cont’d)

BS Solenoid valve harness conneclor DIAGNOSTIC PROCEDURE
hift sclencid
valv A INSPECTION START
DISCONNECT
&
' CHECK SHIFT SOLENOID VALVE. NG | Repair or replace shilt sole-
1. Remove control valve assembly. Refer " noid valve assembly.
to AT-181.
2. Check shift solenocid vaive operation.

e Shift solenoid valve A

SAT497] Refer to “Component Inspection™ below.

OK

E v
CHECK CONTROL VALVE, NG | Repair control valve assem-
1. Disassemble control valve assembly. bly.
Refer fo “Control Valve Assembly”,
AT-206.
2. Check to ensure that:
® Valve, sleeve and plug slide along
vaive bore under their own weight.
& Valve, sleeve and plug are free from

Y

SAT367H

burrs, dents and scratches.

e Control valve springs are free from
damage, deformation and fatigue.
e Hydraulic line is free from chstacles.

4OK
r

Perform Diagnostic Trouble Code (DTC) NG | Check control valve again.

confirmation procedure, AT-102. ! Repair or replace control
OK valve assembly.

¥
INSPECTION END

COMPONENT INSPECTION

Shift solenoid valve A

T ® For removal, refer to AT-181.
Resistance check

o Check resistance between terminals & and ground.

Solenoid valve harness connector Eﬂ

Shift solenoid
valve A

ist
Solencid valve Terminal No. Resistance
(Approx.)
[a] Shl’“ * lenoid ® Ground 20 - 460
] satagel|  VAVe
st Sclylenoid valve harness conneclor Operation check
ift solenoid . . . . . .
valve A ) ° Checlf solenoid valve by listening for its operating sound while
T5. applying battery voltage to the terminal & and ground.

SAT4971

AT-104



TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function

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

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

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

Gear position 1 2 3 4 E£V]

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

Shift soiencid valve 8 ON (Closed) ON (Closed) OFF (Open) OFF {Open) LG
CONSULT REFERENCE VALUE IN DATA MONITOR MODE .
Remarks: Specification data are reference values. EG

Menitor item Condition Specification
i 5 ” : g ==
Torque convertar clutch solenoid Lock ”ﬁ OFF Approxm:\Late[y 4% EE
valve duty Lock-up “ON” Approximately 94%
Small throttle opering CIL,
(Low line pressure) Approximately 29%
Line pressure solenocid valve duty 1 )
Large throttle opening Approximately 95% [T
{High line pressure)

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . " Judgement
No. Wire color ltem Condition . standard PO
When releasing accelerator pedal 15-25V
) OR Line pressure N after warming up engine. EA
solenoid valve @ When depressing accelerator pedal | g ey or less
fully after warming up engine. :
Line pressure V\{hen releasing accelerator pedal 5. 14V JRA
o p solenoid valve w6 after warming up engine.
{with dropping - When depressing accelerator pedal
resistor) fully after warming up engine. 0.5V or less BR
Torque converter When A/T performs lock-up. 8- 15V
5 GY/R clutch solenoid
vaive When A/T does not perform laock-up. | 1V or less g
When shift solenoid valve A oper-
ates, o ) Battery voliage
5 R Shift solenoid {(When driving in “D," or “D,".) B
valve A When shift solenoid valve A does not
operate. 1V or less
{(When driving in "Dy" or "Dy”.) BT
When shift solencid valve B oper- =
ates. Battery voltage
: ; ; When driving in “D,” or “D,".
7 LY Shllﬂ sglertord { g 1 2" BA
valve When shift solenoid valve B does :
not operate. iV or less
(When driving in “D" or “Dy™)
When overrun clutch solenoid valve Battery voltage FL
8 p Qverrun clutch operates.
solenoid valve When overrun clutch solenoid valve | 1v/ o tess y
does not operate. ([mF
763
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TROUBLE DIAGNOSIS FOR DTC P0734
A/T 4th Gear Function (Cont’'d)

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shatft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

Gear position supposed by TCM 1 2 3 4

in case of r iti f -

: gear position with no maffunc 1 > 3 4
tions

In case of gear position with shift solenoid 1 2 2 @
valve B stuck closed
(O: P0O734 is detected.

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

= o Shift solencid valve A
* A/T 4TH GR FNCTN & Shift solenoid valve B
e Overrun clutch solenoid valve
A/T cannot be shifted to the 4th gear ¢ Line pressure solenoid valve
@ PO734 position even if electrical circuit is good. |  Each clutch
e Hydraulic control circuit
o Torque converter clutch solenoid

@I : MIL Code No. 1106 :
: valve

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

[lm  seecTsvsTEM

| ENGINE . CAUTION:
[ AT 1y ¢ Always drive vehicle at a safe speed.
¢ Be careful not to rev engine into the red zone on the
tachometer.
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF’’ and wait at least 5 seconds before con-
satoraH| ducting the next test.

TESTING CONDITION:

| I SELECT DIAG MODE Dl gfh'::s)!ts drive vehicle on a level road to improve the accuracy
|SELF-DIAG ESULTS —| After the repair, perform the following procedure to confirm the
malfunction is eliminated.

|

|

]
ql NOTE:
|

|

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

sensor is within the range below.

| FLUID TEMP SEN: 0.4 - 1.5V

| If out of range, drive the vehicle to decrease the voitage
(warm up the fluid) or stop engine to increase the volt-

age (cool down the fluid).

7e4 AT-106

|
|
| ECU PART NUMBER |
|
I

SATO15t




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

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

4) Accelerate vehicle to 45 to 55 km/h (28 to 34 MPH)
under the following condition and release the accelera-
tor pedal compietely. &l
THROTTLE POSI: Less than 5.5/8 (at all times during

1.6

1.0

0.5 step 4) MA
. Selector lever: D position {(OD “ON”) ]
Bl T e S S S RET T T T AL e Checkthat “GEAR"” shows “3” after releasing pedal.
{-40) (~4) (32)(63X 104 140X 176X 21 2)248) 264X 320) 5) Depress accelerator pedal steadily with 1/8 - 2/8 of EM
SATO219 “THROTTLE POSI” from a speed of 45 to 55 km/h (28

to 34 MPH) until “TESTING” has turned to “STOP
VEHICLE” or “COMPLETED”. (It will take approxi- LC
mately 3 seconds.}

If the check result NG appears on CONSULT screen, go

to “DIAGNOSTIC PROCEDURE”, AT-109. £
If “STOP VEHICLE” appears on CONSULT screen, go
to following step.

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

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

68) Stop vehicle.

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

Gear con actual transmission shift pattern when ED

Veh "
ehicle condition screen is changedto 1 =2 —» 3 — 4

No malfunction exists 1525354
Malfunction for PO734 exists. 1t—222—=1 FA
8) Make sure that “OK” is displayed. {{ “NG” is displayed,
refer to “DIAGNOSTIC PROCEDURE™.)

Refer to “DIAGNOSTIC PROCEDURE”, AT-109.
Refer to shift schedule, AT-262.
OR BR
@ 1) Start engine and warm up ATF.

2} Accelerate vehicle to 45 to 55 km/h {28 to 34 MPH)
under the following condition and release the accelera- ST
tor pedal completely.

THROTTLE POSI: Less than 5.5/8
Selector lever: D position (OD “ON”’) RS
Refer to shift schedule, AT-262.

3) Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE
POSI” from a speed of 45 to 55 km/h (28 to 34 MPH). BT
(It will take approximately 3 seconds.)

4) Select “MODE 7" with GST.

OR A
1) Start engine and warm up ATF.

2) Accelerate vehicle to 45 to 55 km/h (28 to 34 MPH) &L
under the following condition and release the accelera-
tor pedal completely.

THROTTLE POSI: Less than 5.5/8 DX
Selector lever: D position (OD “ON”) HE
Refer to shift schedule, AT-262.

AT-107 o
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TROUBLE DIAGNOSIS FOR DTC P0734

A/T 4th Gear Function (Cont’'d)
3) Depress accelerator pedal with 1/8 - 2/8 of “THROTTLE
PQSI” from a speed of 45 to 55 km/h (28 to 34 MPH).
{It will take approximately 3 seconds.)
4) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL})”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION".

AT-108



TROUBLE DIAGNOSIS FOR DTC P0734

O»0Q

Accelerator
pedal

A/T 4th Gear Function (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

h 4

AAE
‘\\ During “Cruise test — Part 17 (AT-67), | Y85 | Go to ® and check for
does A/T shift from D to D, at the proper lock-up, AT-111.
specified speed?
7 Neo
Haltway SAT98EH v
Perform line pressure test. NGg Go to ®, AT-110.
Overrun clutch seclenoid valve Rofer to AT-59.
Shift sclencid valve A OK
Shift solencid valve B
.
Line pressure solenoid valve 4
Torque converter CHECK SOLENOID VALVES. NG_ Replace solenoid valve
cluteh sofencid 1. Remove control valve assembly. "1 assembly.
Refer to AT-181,
= N 2. Refer to “Compaonent Inspection”,
o - g AT-112.
{ - ) OK
E y
CHECK CONTROL VALVE. NGL Repair control valve.
1. Disassemble contro! valve assembly, "
DISCONNECT Refer to AT-206.
EE’:D] 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,
& Control valve springs are free from
damage, deformation and fatigue.
® Hydraulic fine is free from obstacies.
OK
r
Does A/T shift from D4 to D, at the speci- NG‘ Check controf valve again.
fied speed? Repair or replace control
oK valve assembly.
y
Pertorm Diagnostic Trouble Code (DTC) | NG | Go to ® and check for
SATI67H! | confirmation procedure, AT-106, proper lock-up, AT-111.

OK

A A

INSPECTION END

AT-109

FA

[RUA

BIR
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TROUBLE DIAGNOSIS FOR DTC P0734

[=}

Owverrun clutch solenocid valve

Shift solencid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torque converter
clutch solenoid

SAT203!

AT 4th Gear Function (Cont'd)

®
CHECK LINE PRESSURE SOLENOID NGL Replace solenoid valve
VALVE. "| assembly.

1. Remove control valve assembly.
Refer to AT-181.

2. Refer to “Component Inspection”,
AT-112.

SAT367H

CK
E A
CHECK CONTROL VALVE. NG | Repair control valve.
1. Disassemble control valve assembly. "
Refer to AT-208.
2. Check line pressure circuit valves for
sticking.
® Pressure regulatar valve
& Pilot valve
e Pressure modifier valve
OK
s 4
Dces A/T shift from Dy to D, at the speci- NG_ Check control valve again.
fied speed? - Repair or replace conlrol
oK valve assembly.
h 4
Perform Diagnostic Troubte Code {DTC) NGL Go to (8 and check for
confirmation procedure, AT-106. "| proper lock-up, AT-111.

oK

L 4

INSPECTION END

AT-110




TROUBLE DIAGNOSIS FOR DTC P0734

O»am

A/T 4th Gear Function (Cont’d)

AT-111

Acceleralor
pedal
s \ During “Cruise test — Part 17 (AT-67), Yes_ Perform “Cruise test — G
‘\ does A/T perform leck-up at the specified | Part 1" again and return to
speed? the start point of this flow
chart. A
No
’ A
Ja .
Haifway SATO8OR J =W
CHECK TORQUE CONVERTER NG& Reptace solencid valve
. CLUTCH SOLENOQID VALVE. | assembly.
Overrun clutch solenoid valve 1. Remove cantrol valve assembly. LG
Shift solenoid valve A Reler to AT-181.
Shift soleroid vaive B 2. Refer to “Component Inspection”, y
Line pressure solenoid valve AT-112. L@
Torque converier
clutch solenocid OK F
E
E r
CHECK CONTROL VALVE. NG_; Repair control valve.
1. Disassembie control valve assembily. Tl Gl
Refer to AT-206.
2. Check controd valves for sticking.
» Torgue converter clutch control valve T
» Torque converter clutch ralief valve
OK
DISCONNECT
y
. =)
Does A/T perform lock-up at the specified. No .| Check centrol valve again. PD
speed? | Repair or replace control
valve assembly. .
Yes Y FA
SAT2031 h 4
Perform Diagnostic Trouble Code (DTC) N(i Perform “Cruise test — _
confirmation procedure, AT-106. "1 Part 17 again and return to RA
int his flo
OK the start point of this flow
chart.
y BR
INSPECTION END
8T
RS
SAT367H
BT
A
EL
(D)
769
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TROUBLE DIAGNOSIS FOR DTC P0734

Overrun clutch solenoid valve

Shift solenoid valve A
Shift solenoid valve 8

Line pressure solenoid valve
Torque converter
clutch solenoid

€ [ [@) =

a ‘-J - )

]

SAT204

Overrun clutch solenoid valve

Shift solenoid valve A
Shift sotenoid valve B

Line pressure solenoid valve
Torque converter
cluteh solenoid

SAT2031

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

Solenoid valves

e For removal, refer to AT-181.

Resistance check

o (Check resistance between terminals (8, @, &, T or ®)
and ground.

Solenoid valve Terminal No. Resistance
{Approx.}

Shift solenoid
valve A

Shift solenoid
valve B

@

20 - 400

® | 9

Overrun clutch
solenoid valve Ground

Line pressure
solenoid valve

2.5 - 5%

@

Torgue converter
clutch solenoid
valve

10 - 180

@

Operation check

& Check solenoid valve by listening for its operating sound while
applying battery voltage to the terminals (® , @, ® , @ or®)
and ground.

AT-112



__TROUBLE DIAGNOSIS FOR DTC P0740

Torque converter clutch
solenoid valve 1 g temperature

sensor

{Control valve
lower body}

SAT342HA

Torque Converter Clutch Solenoid Valve

DESCRIPTION

The torque converter clutch solenoid valve is activated, with the
gear in “D,”, by the TCM in response to signals sent from the
vehicle speed and throttle position sensors. Lock-up piston opera-
tion will then be controlled.

Lock-up operation, however, is prohibited when A/T fluid tempera-
ture is too low.

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

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

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . » Judgemient .
No. Wire color ltem Condition standard
- - 15V
Torque converter When A/T performs lock-up. 8
5 /R clutch sclenoid

valve

When A/T does not perform lock-up. |1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ... Check item (Possibie cause}

! TCC SOLENOID/CIRC
. PO740
* MIL Code No. 1204

® Harness or connectors
(The solenoid circuit is open or
valve. shorted.) .
¢ T/C clutch solencid valve

TCM detects an improper voltage drop
when it {ries {o operate the solenoid

AT-113
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WA
EM
LG

EC

GL
M
D
A

BR

3S
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EL
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TROUBLE DIAGNOSIS FOR DTC P0740

M SELECT SYSTEM

ENGINE
tf

AT

— r—r—

|
|
I
|
l
|
I

SAT974H

[ [M  SELECT DIAG MODE

| SELF-DIAGESULTS

| DATA MONITOR

[ bTC woRk suPPORT

[ ECu PART NUMBER

SATS06I

Torque Converter Clutch Solenoid Valve
(Cont’d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE
NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF” and wait at least 5 seconds before con-
ducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Turn ignition switch “ON”.
2} Select “DATA MONITOR” mode for “ENGINE” with
CONSULT and wait at least 1 second.
OR
1) Turn ignition switch “ON".
2) Select “MODE 7” with GST.
OR
@& 1) Tum ignition switch “ON".
2) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION].

AT-114



TROUBLE DIAGNOSIS FOR DTG P0740

Torque Converter Clutch Solenoid Valve

% BISCONNECT

(Cont'd)
A& DIAGNOSTIC PROCEDURE

Sub-harness connector

INSPECTION START

5

r

=d

SAT188I

CHECK GROUND CIRCUIT.
1. Turn ignition switch ta “OFF” position.
2. Disconnect terminal cord assembly con-
nector in engine compartment.

B} 3. Check resistance between terminal &)

and ground.
Resistance: 10 - 2002

NG

A/T solenoid valve
harness connector

Saan

OK

y

1. Remove cil pan. Refer
to AT-181.

2. Check the following
iterns:

# Torque converter clutch
solenoid valve
Refer to “Companent
Inspection™, AT-116,

® Harness of terminal cord
assembly for short or
open

*GWH

A& @

oM lolcownecton]
5

GY/R

[ 4.

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch to “OFF" position.
2. Disconnect TCM harness connector,
3. Check continuity between terminal &
and TCM harness connector terminal

®.

Continuity should exist.

It OK, check harness for short to

ground and short to power.
Reinstall any part removed.

NG

OK

A

Repair open circuit or short

"] to ground or short to power

in harness or connectors.

SAT182)

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

NG

OK

hd

INSPECTION END

AT-115

1. Perform TCM input/
output signal inspection.

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

i

CL

T
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TROUBLE DIAGNOSIS FOR DTC P0740

. Solencid valve harness connector
Torque converter

¢luich solepoid 1 S
valvg———"" —

DISCONNECT

SAT498I

Solenoid valve harness connector

Torque converter DISCONNECT
TS,

clutch solenoid
il
valve——

SAT499]

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

Torque converter clutch solenoid valve

e For removal, refer to AT-181.

Resistance check

e Check resistance between terminal & and ground.

. Resistance
Solencid valve Terminal No. I
(Approx.)
Torgue converter
clutch solenaid @ Ground 10 - 1682
valve

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

AT-116



TROUBLE DIAGNOSIS FOR DTC P0744

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

DESCRIPTION
¢ This is an OBD-ll self-diagnostic item and not available in TCM self-diagnosis.
¢ This malfunction will not be detected while the O/D OFF indicator lamp is indicating ancther seif-diagno- Gl

sis malfunction.

¢ This malfunction is detected when the A/T does not shift into fourth gear position or the torque converter
clutch does not lock up as instructed by the TCM. This is not caused by electrical malfunction (circuits open A
or shorted) but by mechanical malfunction such as control valve sticking, improper solenoid valve ™

operation, malfunctioning oil pump or torque converter ciutch, etc.

AT-117

: £
'CONSULT REFERENCE VALUE IN DATA MONITOR MODE
Remarks: Specification data are reference values.
I
Monitor item Condition Specification LG
Lock-up “"OFF” Approximately 4%
Torque converter cluteh solenoid valve duty l l =
Lock-up “ON™ Approximately 94%
TCM TERMINALS AND REFERENCE VALUE FE
Remarks: Specification data are reference values.
Terminal ’ . Judgement Gl
No. Wire color Item Condition standard
When relegsmg accel‘erator pedal 15-25v T
; OR Line pressure Ce ) after warming up engine. -
solenoid valve @ When depressing accelerator pedal | o g\ o jace
fully after warming up engine. )
Line pressure When releasing accelerator pedal 5 14V
i after warming up engine.
5 p so!enmd va.lve g up eng ED)
{with dropping When depressing accelerator pedal
istor) . ) 0.5V or less
resis fully after warming up engine.
Torque converter When A/T performs lock-up. 8-15v [FA
5 GY/R clutch solenoid
valve When A/T does not perform lock-up. | 1V or less
R
When shift solenoid valve A oper- RA
ates. Battery voltage
i i When driving in "D,” or “D,". o
5 LR Shift solenoid ( g 1 a0 BR
valve A When shift solenoid valve A does not
operate. 1V or less
(When driving in “D,” or “Dy™.) 8T
When shift solencid valve B oper-
ates. Battery voltage RS
. LY Shift sclencid (When driving in “D," or “Dy".)
valve B When shift solenoid valve B does
not operate. 1V or less BT
(When driving in “Dy” or “D,".)
When overrun clutch solenoid valve
Battery voltage [ A
8 p Overrun clutch operates. .
solenoid valve When overrun clutch solenoid valve
1V or less
does not operate. EL
[BX
775



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

ON BOARD DIAGNOSTIC LOGIC

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

Torque converter slip ratio = A x C/B

A: Output shaft revolution signal from revolution sensor

B: Engine speed signal from ECM

C: Gear ratio determined as gear position which TCM supposes

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

Gear position supposed by TCM 1 2 3 4
Ip case of gear position with no malfunc- 1 > 3 4
tions
In case of gear position with shift solenoid
1 2 2 @
valve B siuck closed
(O: PO744 is detected.
Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause}
: A/TTCC S/V FNCTN : :
e Torgue converter clutch solenoid
= . AT cannot perform lock-up even if valve
i) : PO744
Gﬁg electrical circuit is good. e Each cluich
¢ Hydraulic control circuit
* MIL Code No. 1107

- DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
TION PROCEDURE

b

M SELECT SYSTEM

ENGINE CAUTION:
AT NOTE:

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

After the repair, perform the following procedure to confirm the
SAT974H  malfunction is eliminated.

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

2)

m —l] Always drive vehicle at a safe speed.
|
|
|
|

“AT” with CONSULT.

SELECT DIAG MODE ' .
|[ﬂl Dl Make sure that output voltage of A/T fluid temperature

| SELF-DIAG ESULTS H sensor is within the range below.
| DATA MONITOR ' ] FLUID TEMP SEN: 0.4 - 1.5\!
If out of range, drive the vehicle to decrease the voltage

| ECu PART NUMBER age (cool down the fluid).

3) Select “TCC S/V FNCTN P0744” of “DTC WORK
I SUPPORT” mode for “A/T" with CONSULT and touch
I

“START”.
e AT-118

| pTC WoRK SUPPORT —I (warm up the fluid) or stop engine to increase the volt-

SATI151




TROUBLE DIAGNOSIS FOR DTC P0744

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

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

4)
Selector lever: D position (OD “ON’’}
TCC S/V DUTY: More than 94% VA
. VHCL/S SE-A/T: Constant speed of more than 70 bl
(140 20 & 20 40 60 80 1do 120 130 1'65( i km/h (43 MPH)
(—40) {-4) (32){68)(104)(140)(176)(212){248)(284)(2?%_)021J ® Check that “GEAR” shows “4"_ EM
e For shift schedule, refer to SDS, AT-262.

o If “TESTING” does not appear on CONSULT for a
long time, select “SELF-DIAG RESULTS”. Incasea [
1st trip DTC other than P(0744 is shown, refer to
applicable “TROUBLE DIAGNOSIS FOR DTC".

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

Refer to “DIAGNOSTIC PROCEDURE”, AT-120.
Refer to shift schedule, AT-262. FiE
OR
@ 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in “D” position (OD &L
“ON™), throttle position 1/8 - 2/8 and D, lock-up position
for approximately 30 seconds. Check that vehicle runs
through gear shift of D, —» D, —» Dy — D, — D, lock-
up, in accordance with shift schedule. Refer to shift
schedule, AT-262.

3) Select “MODE 7" with GST.

OR
s 1) Start engine and warm up ATF.

2) Start vehicle with selector lever in “D” p03|t|on (OD PO
“ON™, throttle position 1/8 - 2/8 and D, lock-up position
for approximately 30 seconds. Check that vehicle runs
through gear shift of D, — D, —» Dy — D, — D, lock- A
up, in accordance with shift schedule. Refer to shift
schedule, AT-262.

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

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION™]. ER

AT-119 !



TROUBLE DIAGNOSIS FOR DTC P0744

O»Q

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

DIAGNOSTIC PROCEDURE

INSPECTION START

Accelerator
pedal
“A4 4
* .\\ During “Cruise test — Part 17 (AT-67), Yesh Go to (® and check for
does A/T shift from D, to D, at the proper lock-up, AT-122.
specified speed?
No
rd
Haltway SATO8EH ,
NG | Goto@®, AT-121.

Overrun clutch solenocid valve

Shift solencid valve A
Shift solenoid valve B

Line pressure solenoid valve
Torgue converter
clutch solenoid
valve

£70

SAT2031

Perform fine pressure test.
Refer to AT-59.

CK

CHECK SOLENOID VALVES.

1. Remove control valve assembly.
Refer to AT-181.

2. Check solencid valve assembly opera-
tion. _
Refer to AT-123.

NG Replace solenoid valve

assembly.

OK

r

SAT367H

CHECK CONTROL VALVE.

1. Disassemble control valve assembly.
Refer to AT-206.

2. Check to ensure that:

e Valve, sleeve and plug slide along vaive
bere under their own weight.

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

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

o Hydraulic iine is free from obstacles.

NG Repair control valve.

oK
r
Does A/T shift from Dy to D, at the speci- NGLFCheck control valve again.
fied speed? - Repair or replace control
oK valve assembly.
A
Perform Diagnostic Trouble Code (DTC) NG_‘ Go to (8 and check for
cenfirmation procedure, AT-118. proper lock-up, AT-122.

OK

A

INSPECTION END

AT-120



TROUBLE DIAGNOSIS FOR DTC P0744

DISCOMMECT

i

Overrun clutch solenoid valve
Shift solencid valve A
Shift solenoid valve B
Line pressure solenoid valve
Torque converter
clutch solenoid
( )

SAT203I

@

. AIT TCC S/V Function (Lock-up) (Cont'd)

CHECK LINE PRESSURE SOLENOID

VALVE.

1. Remove control valve assembly.
Refer to AT-181.

2. Check line pressure solenoid valve
operation.
Refer to AT-123.

NG

OK

E
F

Replace solenocid valve
assembly.

CHECK CONTROL VALVE,

1. Disassemble controf valve assembly.
Refer to AT-2086.

2. Check line pressure circuit valves for
sticking.

& Pressure regulator valve

& Pilot valve

® Pressure maodifier valve

NG

SAT367H

OK

r

Repair contrel valve.

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

NG

Y

OK

A

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

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

NG

hJ

Go to (B and check for
proper lock-up, AT-122.

OK

A

INSPECTION END

AT-121

A

ol

LG

v

RS

B

A

el
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TROUBLE DIAGNOSIS FOR DTC P0744

O»am

Accelerator
pedal

<Al
\Y
‘\

Halfway

SATOBOH

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

Overrun clutch solenocid valve

Shift solenoid valve A
Shift solenoid valve B

cluich solenoid

Line pressure solenoid valve
Torgue converter

DISCONNECT

SAT203I

SAT367H

During “Cruise test — Part 1" {AT-67), Yes_ Perform “Cruise test —
does A/T perform lock-up al the specified ! Part 1" again and return to
speed? the start point of this flow
hart.
No char
A
CHECK TORQUE CONVERTER NGL Replace solenoid valve
CLUTCH SOLENOID VALVE. "] assembly.
1. Remove control valve assembly.
Refer to AT-181. .
2. Check torgue converter ciutch solenoid
valve operation. Refer to AT-123.
OK
E r
CHECK CONTROL VALVE. NG | Repair contro! valve.
1. Disassemble control valve assembly. "
Refer to AT-206.
2. Check control valves for sticking.
e Torque converter clutch control valve
e Torque converter clutch relief valve
OK
A
Does A/T perform lock-up at the specified No .| Check contral valve again.
speed? "| Repair or replace control
valve assembly.
Yes ave y
y
NG

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

OK

r

Y

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

INSPECTION END

AT-122




TROUBLE DIAGNOSIS FOR DTC P0744

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

COMPONENT INSPECTION
Qverrun ctutch solenoid valve

Shift solencid valve A Solenoid valves
Shift solenocid valve B ¢ For removal, refer to AT-181.

Line pressure solencid valve Resistance check ) @
Torque converter e Check resistance between terminals (8, @, ®, D or ®)
clutch solenoid and ground.
Solenoid val Terminal N Resistance Mﬁ\\
=) olenoid valve erminal No. (Approx.}
Shift solenoid ® EM
valve A
: Shift solenoid
: 20 - 40Q
g valve B @ LG
/ Overrun clutch
1S solenoid valve Ground EC
DISCONNECT @ @ L :
ine pressure
2.5-50
ié} solenoid valve @

Torque converter

@ clutch solenoid ® 10 - 180
\
valve r :
—te G,
SAT2041 :
_ Operation check MIT |
Overrun ciutch soienald vaive ¢ Check solenocid valve by listening for its operating sound while
S“'"Ssh‘?‘ff”"'ld ""1,'(;’9 A| . applying battery voltage to the terminals (&, ®, ® , @D or &)
I solencid vaive and ground
Line pressure solenoid valve
Torgue converter ‘
clutch solenoid ﬂ@@ i
valve
I—-I —_
SN =
RA
|
BR
I
sro |
RS
SAT203I
BT
[RIA
EL
4
|

AT-123
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TROUBLE DIAGNOSIS FOR DTC P0745

Shift sclenoid valve B Shift solenoid

Line pressure
solernoid valve

valve A

Overrun
clutch
solencid
valve

(Control valve
upper body)

. SAT341H

Line Pressure Solenoid Valve

DESCRIPTION

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

The line pressure duty cycle value is not consistent when the
closed throttle position switch is “ON”. To confirm the line
pressure duty cycle at low pressure, the accelerator (throttle)
should be open until the closed throttle position switch is
“OFF”.

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks; Specification data are reference values.

Monitor item

Line pressure solenoid valve duty

Condition Specification
Small throttie opening
{Low line pressure) Approximately 29%
L
Large throttle opening Approximately 95%

{High line pressure}

Note: The line pressure duty cycle value s not consistent when the closed throttle position switch is “ON”. To confirm the line
pressure duty cycle al low pressure, the accelerator (throttle) should be open until the closed throttle position swilch is

“OFF™.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference vaiues,

Terminal Judgement
rina Wire color ltem Condition 9
No. standard
When relegsmg accel‘erator pedal 15-25V
; oR Line pressure @ after warming up engine.
solenoid valve @ i
When depressn'lg accelera.ltor pedal 0.5V or less
fully after warming up engine.
Line pressure When releasing accelerator pedal 5. 14V
5 P scolenoid valve after warming up engine.
(with dropping @ When depressing accelerator pedal |
PRI , i 05V or less
resision} fully after warming up engine.
ON BOARD DIAGNOSIS LOGIC
Diagnostic trouble code Matfunction is detected when ... Check item (Possible cause)

: LUPRESS SOL/CIRC
@ . PO745
! MIL Code No. 1205

& Harness or connectors
{The solenoid circuit is open or
shorted.)

e Line pressure solenoid valve

TCM detects an improper voltage drop
when it tries to operate the solenaid
valve,

AT-124



TROUBLE DIAGNOSIS FOR DTC P0745

Line Pressure Solenoid Valve (Cont d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
‘TION PROCEDURE

fm SELECTNSYSTEM

ENGINE I NOTE:
[ ] If  “DIAGNOSTIC TROUBLE <CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn @
l | ignition switch “OFF”" and wait at least 5 seconds before con-
I I ducting the next test.
[ ] After the repair, perform the following procedure to confirm the RMA
malfunction is eliminated.
| _ 1) Turn ignition switch “ON” and select “DATA MONITOR™
SEF895K mode for “ENGINE” with CONSULT. Y
Depress accelerator pedal completely and wait at least
[l SELECT DIAG MODE ] 1 second. OR e
[ WORK SUPPORT [ é’g? 1) Turn ignition switch “ON".
I SELF-DIAG BESULIS ] 2) 5)2;;r(‘3eosnsdaccelerator pedal completely and wait at least e
| DATA MONITOR | 3) Select “MODE 7” with GST.
OR
ACTIVE TEST = e
L I Y 1) Turn ignition switch “ON". FE
{ DTC CONFIRMATION l 2) Depress accelerator pedal completely and wait at least
[ EcM PaRT NUMBER | 1second. ¢l
SATON| 3) Perform seli-diagnosis for ECM. -

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

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION". T

PO

RA

AT-125 83



TROUBLE DIAGNOSIS FOR DTC P0745

DISCONNECT

ks
53

Sub-harness connector
1

/)

Line Pressure Solenoid Valve (Cont'd)

DIAGNOSTIC PROCEDURE

INSPECTION START

SAT1921

BJC]

& DISCONMNECT
A€

A/T solencid valve
harness connector

GHP

OR

7S
HS.

DISCONNECT

€& &

|L TCM HLCONNECTOH [i

2

[Q]

1

CHECK POWER SQURCE CIRCUIT.

1. Turn ignition switch to “OFF” position.

2. Disconnect TCM harness connector.

3. Check resistance between terminal (1
and TCM harmess connector terminal

@ .
Resistance: 11.2 - 12.8Q2

b 4
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-181.
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
OK Refer ic “"Component
Inspection”, AT-127.
¢ Harness of terminal
cord assembly for
short or open
El r
NG

OR

OK

h 4

.| Check the following items:

& Dropping resistor
Refer to “Component
Inspection”, AT-127.

« Harness for short or
open between TCM ter-
minal @& and terminal
cord assembly (Main
harness)

SAT183J

784

CHECK POWER SOURCE CIRCUIT.

1. Turn ignition switch ta “QFF" position.

2. Check continuity between terminal Q)
and TCM harness connector terminal
@,
Continuity should exist.
if OK, check harness for short to
ground and short to power.

3. Reinstall any part removed.

NG

OK
¥

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

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-125.

NG

OK

Y

INSPECTION END

AT-126

1. Perform TCM input/
output signal inspection.

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




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

Seclenoid valve harness connector e COMPONENT INSPECT’ON
Line pressure sclenoid vaive 1s. Line pressure solenoid valve
- e For removal, refer to AT-181.
Resistance check @
® (Check resistance between terminal ) and ground.
. . Resistance
Solenoid valve Terminal No. (Approx.) MIA
Line pr‘essure @ Ground 2.5-350 .
SATSO00! solenoid valve EM
Solenoid valve harness connector Operation check
Line pressure solanoid vaive — = ¢ Check solenoid valve by listening for its operating sound while LC
TS. applying battery voltage to the terminal @ and ground.
€ %
FE
@ﬂﬁ
SATS01),
s Dropping resistor Wit
E} & Check resistance between terminals () and @ . [
- ‘ Resistance: 11.2 - 12.8Q
DTODDIHQ resistor
ra, harness connector
-
e Jeiry
2D
. ‘ FA
SATES5QIB
RA
8T
Ejil
HIA
EL
()4
785 |

AT-127
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TROUBLE DIAGNOSIS FOR DTC P0750

Shift solenoid valve B
Line pressure

Shift solenocid
valve A

COwverrun
clutch
sclenoid
valve

(Control valve
upper body)

Shift Solenoid Valve A

DESCRIPTION

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

SAT341H
Gear position 1 2 3 4
Shift salenoid valve A ON (Closed) OFF {Open} OFF (Open} ON (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF (Open) OFF {Open}
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal . . Judgement
No. Wire color ltem Condition standard
When shift selenoid valve A oper-
ates. Battery voltage
6 LR Shift solenaid {When driving in "D,” or "D,".)
valve A When shift solenoid valve A does not
operate. 1V or less
{When driving in “D,” or “Dy".}

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when .,

Check item (Possible ca'uSe)

* SFT SOL A/CIRC

&) : Po7s0

* MIL Code No. 1108

TCM detects an improper voltage drop
when il tries to operate the sclenoid
valve.

shorted.)

® Harness or connectors
{The solenoid circuit is open or

® Shift solenoid valve A

AT-128



TROUBLE DIAGNOSIS FOR DTC P0750

[ seLecT system
[_ENGINE

|
|
L
e
l |

SEFB95K;

at— L | W

[ln  seLecToiaGmopE  [¥]

| work suPPORT
[ SELF-DIAG RESULTS

| DATA MONITOR

[ oTC CoNFIRMATION

|
|
|
{ ACTIVE TEST |
|
|

[ ECM PART NUMBER

SATO11I

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
PROCEDURE” has been previously conducted, always turn
ignition switch “OFF’ and wait at least 5 seconds before con-
ducting the next test.
After the repair, perform the following procedure to confirm the
malfunction is eliminated.
1) Turn ignition switch “ON” and selfect “DATA MONITOR”
mode for “ENGINE” with CONSULT.
2) Start engine.
3) Drive vehicle in “D” position and allow the transmission
to shift “1” — “2” (“GEAR").

OR
&) 1) Startengine.
2) Drive vehicie in D; — D, position.
3) Select “MODE 7” with GST.
OR

s 1) Start engine.
2) Drive vehicle in D, — D, position.
3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”].

AT-129

WA
M

LG

EC

787
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TROUBLE DIAGNOSIS FOR DTC P0750

§& DISCOMNEET
T.S.
Sub-harness connector
8
-q
= satisal

E ISCONMECT

AE
A/T solenoid valve

harness connector

EI?"B

L/R

A€ &

CONNECTOR

[«]

TCM

L/R

SAT184J

Shift Solenoid Valve A (Cont’d)

DIAGNOSTIC PROCEDURE

INSPECTION START

A

CHECK GROUND CIRCUIT. NG

1. Turn ignition switch to “OFF” position.
2. Disconnect terminal cord assembly con-
nector in engine compartment.

1. Remove control valve
assembly. Refer to
AT-181.

2. Check the following

Solenoid valve harness connector 5
Shift solenoid TS
valve A -
DISCONNECT
SAT4961

COMPONENT INSPECTION

Shift solenoid valve A
® [For removal, refer to AT-181.
Resistance check

3. Check resistance between terminaf (§ itemns:
and ground. e Shift solencid vaive A
Resistance: 20 - 40Q Refer to “Component
oK Inspection”, AT-130.
® Harness of terminal cord
assembly for short or
open
B y
CHECK POWER SOURCE CIRCUIT. NG Repair open circuit or short
1. Turn ignition switch to “OFF” position. to ground or short to power
2. Disconnect TCM harness connector. in harness or connectors.
3. Check continuity between terminal @&
and TCM harness connector terminal
®.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstail any part removed.
OK
Y
Perform Diagnostic Trouble Code (DTC} NG_‘ 1. Perform TCM input/
confirmation procedure, AT-129. output signal inspection.
2. If NG, recheck TCM pin
OK .
terminals for damage or
4 loose connection with
INSPECTION END harness connector.

e Check resistance between terminal & and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solenoid
valve A ® Ground 20 - 40Q

AT-130




TROUBLE DIAGNOSIS FOR DTC P0750

Shift Solenoid Valve A (Cont’d)

~ Solencid valve harness connector Operation check
Sht salenoid e Check solenoid valve by listening for its operating sound while
= N a TS. applying battery voltage to the terminal ® and ground.

DISCONNECT

EM

SATA497|

LG

EC

a

M

PC

FA

BR

RS
El
FIA

EL

AT-131 7%
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TROUBLE DIAGNOSIS FOR DTG P0755

Shift solenoid valve B

Line pressure
solenoid valve

Shift solenoid

Overrun
clutch

[Control valve

Shift Solenoid Valve B

DESCRIPTION

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

bod
upper body) SAT341H
Gear position 1 2 3 4
Shift solenoid valve A OCN (Closed) OFF (Open) OFF (Open) CN (Closed)
Shift solenoid valve B ON (Closed) ON (Closed) OFF {Opem) OFF (Open)
TCM TERMINALS AND REFERENCE VALUE
Remarks: Specification data are reference values.
Terminal
e Wire color [tem Condition Judgement
No. standard
When shift solenoid valve B oper-
ates. Battery voltage
. Y Shift solenoid {When driving in “D," or "D,")

valve B

When shift solenoid valve B does
not cperate.
(When driving in “D,” or “D,".)

1V or less

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check ftem (Possible cause)

_ * SFT SOL B/CIRC

: PO755
: MIL Code No. 1201

TCM detects an improper voltage drop
when it tries to operate the solenoid
vaive.

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

e Shift solencid valve B

AT-132



TROUBLE DIAGNOSIS FOR DTC P0755

(I SELECT_SYSTEM

[ ENGINE

T | S ) S | S | s—

5

TT1 Sl Seaad

FB95K

[ [ SELECT DIAG MODE

[+]

[ woRk suPPORT

| SELF-DIAG RESULTS

| paTA MONITOR

| ACTIVE TEST

LDTC CONFIRMATION

’ ECM PART NUMBER

SATI11

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

CAUTION:
Always drive vehicle at a safe speed.

NOTE:

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

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

®"°
2

)
3)

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

Start engine.

Drive vehicle in “D” position and allow the transmission
to shift 1 - 2 - 3 (“GEAR”).

@ )

OR
Start engine.
Drive vehicle in D, —» D, — D, position.
Select “MODE 77 with GST.

OR

)

Start engine.

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

Perform self-diagnosis for ECM.

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

AT-133

A
EM
LG

EG

FE

GL
i
PD |
EA

EL
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TROUBLE DIAGNOSIS FOR DTC P0755

BN

DASCONNECT

SAT185)

A/T solenoid valve
harness connector

5

uy -

)

H.S.

e

[L__Ttcm _Jo[cannecTon]|-
7

LY

Q]

SAT185J

Shift Solenoid Valve B (Cont'd)
g e DIAGNOSTIC PROCEDURE
T.S. INSPECTION START
Sub-harness connector
y
NG

CHECK GROUND CIRCUIT,

1. Remove control valve

1. Turn ignition switch to “OFF" position.

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

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

OK

B
r

assembly. Refer to
AT-181.

2. Check the following
items:

® Shift solenoid valve B
Refer to “Carnponent
Inspection”, AT-134.

¢ Harness of terminal cord
assembly for short or
open

CHECK POWER SOURCE CIRCUIT.

NG

.| Repair open circuit or short

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

OK
h 4

"] to ground or short to power
in harness or connectors.

Perform Diagnostic Trouble Code (DTC)

NG

1.- Perform TCM input/

confirmation procedure, AT-133.

OK

A

INSPECTION END

Solenoid valve harness connector 5
hif lengi
Shift solenoid Ts.
DISCONNECT
SATA494§

COMPONENT INSPECTION

Shift solenoid valve B
& [or removal, reter to AT-181.
Resistance check

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

¢ Check resistance between terminal @ and ground.

Solenoid valve Terminal No. Resistance
(Approx.)
Shift solencid
20 - 40Q
valve B @ Ground 0 - 40

AT-134



TROUBLE DIAGNOSIS FOR DTC P0755

Solenoid valve harness cennector

Shift solencid
valve B

DISCONMECT

SAT495]

Shift Solenoid Valve B (Cont’d)

Operation check

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

AT-135

[FA
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TROUBLE DIAGNOSIS FOR DTC P1705

(g}

1harness connector
WAL
35,

N

Throttle Position Sensor

DESCRIPTION
e Throttle position sensor

The throttie position sensor detects the throttle valve position

and sends a signal to the TCM.

¢ Throttle position switch

Consists of a wide open throttle position switch and a closed

=Throttle position switch
harness connector
1 ] ~0

SAT4B4|

throttle position switch.

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

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.

Mocnitor item

Condition

Specification

Fully-closed throttie

Approximately 0.5V

Throttle position sensor

Fuily-open throttle

Approximately 4V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal " . Judgement
No. Wire color ltem Congdition standard
Closed throttle When relegsmg accel.erator pedal Battery voltage
14 UG position switch after warming up engine.
{in throttle posi- When depressing accelerator pedal
: : . ] 1V or less
tion switch) aiter warming up engine.
Wide open When depressing accelerator pedal
throttle position more than half-way after warming up | Battery voltage
21 R switch engine.
{in throttle posi- When releasing accelerator pedal
, . . . 1V or less
tion switch) after warming up engine.
Throttle position @
31 LG/R sensor — 4.5-558V
{Power source}
‘\,& Fully-closed
7y throttle:
When depressing accelerator pedal Approximately
34 RIY Throttle position slowly after warming up engine. 0.5V
sensor (Voltage rises gradually in response | Fully-open
to throttle position.) throttle:
Approximately
4V
Throttle position
35 B Sensor — —
{Ground)

AT-136



TROUBLE DIAGNOSIS FOR DTG P1705

Throttle Position Sensor (Cont'd)
ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
: TP SEN/CIRC AT ® Harness or connectors
. . Th or circuit is open or
@ T P1705 TCM receives an excessively low or ;hoi:j;s ' : P
high voltage from the sensor. e Throttle position sensor
: MIL Code No. 1206 & Throttle position switch

AT-137

EEM
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e
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TROUBLE DIAGNOSIS FOR DTC P1705

[l SELECT SYSTEM |
ENGINE _

(M

AT -

-
|
|

=
|
|

SATY74H

|y seiecTomgmobe [

[ sELF-DIAG EsULTS
m

[ DATA MONITOR

| DTC WORK SUPPORT

| ECU PART NUMBER

B |

SATI06I

{h SELECT,SYSTEM |
[_ENGINE ]
|
|

I
L
1
[ ]
[

SEF895K

|l seecToigmobE [yl
| work supPoRT

| SELF-DIAG RESULTS

| bATA MONITOR

[ pTC CONFIRMATION

|
|
|
| ACTIVE TEST |
|
|

| ECM PART NUMBER

SATINI

Throttle Position Sensor (Cont’'d)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-

TION PROCEDURE

CAUTION:

Always drive vehicle at a safe speed.

NOTE

If “DIAGNOSTIC TROUBLE CODE CONFIRMATION

PROCEDURE” has been previously conducted, always turn
ignition switch “OFF"’ and wait at least 5 seconds before con-
ducting the next test.

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

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

2) Check the following.

Accelerator pedal | o1 pog SEN | CLOSED THLSW | W/0 THRUP-SW

condition
Fully released Less than 4.7V ON OFF
Partially 0.1- 4.6V OFF OFF
depressed
Fully depressed 1.9-46vV OFF ON

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE”, AT-139.
If the check result is OK, go to foliowing step.

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

4) Start engine and maintain the following conditions for at
least 3 consecutive seconds. Then release accelerator
pedal completely.

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

THRTL POS SEN: Approximately 3V or less
Selector lever: D position (OD “ON”)

If the check result is NG, go to “DIAGNOSTIC
PROCEDURE", AT-139.

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

5} Maintain the following conditions for at least 3 consecu-
tive seconds. Then release accelerator pedal com-
pletely.

VHCL SPEED SE: 10 km/h (6 MPH) or more
Accelerator pedal: Wide open throttle
Selector lever: D position (OD “ON”’)

OR

&) 1) Start engine.
2) Drive vehicle under the following conditions:
Selector lever in “D” position (OD “ON”), vehicle speed
higher than 10 km/h (6 MPH), throttle opening greater
than 1/2 of the full throttle position and driving for more
than 3 seconds.
3) Select “MODE 7 with GST.
OR

Start engine.

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

3) Perform self-diagnosis for ECM.

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

“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION"].

AT-138



TROUBLE DIAGNOSIS FOR DTC P1705
Throttle Position Sensor (Cont’'d)

Il seLecrsysrem DIAGNOSTIC PROCEDURE

INSPECTION START

AT

[ ENGINE ]
| N , q
) ) NG " @i
| l Perform diagnostic test mode Il (seli- Check throtile position sen-
diagnaoslic results) for engine control. sor circuit for engine con-
' | Refer to EC section [*Malfunction Indicator trol. Refer to EC section A
I I Lamp (MiL)”, “ON BOARD DIAGNOSTIC [“Throttle Position Sensor
SYSTEM DESCRIPTION™. (DTC: 0403)", “TROUBLE
| | DIAGNOS!S FOR DTG
SAT974H oK PO120"]. EM
A ' A
B #MONITOR 2 NO FAIL  [y] Al : NG LC
VHCL/S SE-A/T Ckm/h CHECK INPUT SIGNAL. Check harness for short or
VHCL/S SE-MTR Ekm/h 1. Tumn ignition switch to “ON” "] open between ECM and
THRTL POS SEN 04V pasition. TCM regarding throttle
FLUID TEMP SE 1.2v (Do not start engi - o Ee
gine.) position senser circuit.
BATTERY VOLT 13.4v . o .
ENGINE SPEED 1024rpm 2. Select “ECU INPUT SIGNALS (Maln harness)
OVERDRIVE SW ON in “DATA MONITOR™ mode for
P/N POSI SW ON “A/T" with CONSULT. ' FE
R_POSITION SW___OFF 3. Read out the value of “THRTL
| RECORD POS SEN”.
Volage: . GL
SATO76H Fully-closed throttle:
Approximately 0.5V
Fully-open throttle: T

E:}J APprg;imalely av

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

[ TCM  Jof CONNECTOR|

2. Check voltage between TCM

34 35
terminals @ and @ while accel-
RIY B erator pedal is depressed PD
slowly.
Voltage:
s o Fully-closed throttle valve: [EA
Approximately 0.5V

SATS40!D

Fully-open throttle valve:

Approximately 4V ELA
(Voltage rises gradually in

response to throttle position.)

¥ OK BR

® )
(Go to next page.) ST

RS

BT

[FA

EL

[2)

AT-139 o7



TROUBLE DIAGNOSIS FOR DTC P1705

Throttle Position Sensor (Cont’d)

®

CHECK THROTTLE POSITION SWITCH
CIRCUIT.
1. Turn ignition switch to “ON"
position.
(Do not start engine.}

in “DATA MONITOR” mode for
AT with CONSULT.

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

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

NG

2. Select “ECU INPUT SIGNALS” -

¥ MONITOR ¢ NO FAIL m
D POSITION sW OFF

2 POSITION SW OFF

1 POSITION SW OFF
A3CD« CRUISE OFF
ASCD«QD CUT OFF
KICKDOWN SW OFF
POWERSHIFT Sw OFF
CLOSED THL/SW On

W/O THRL/P-SW OFF

l RECORD B

SATHE3H

o]

"

Accelerator Data monitor
pedal condi- | ) OSED W/O THRL
tion THL/SW P-SW
Released ON OFF
Fully
depressed OFF ON
OR
1. Turn ignition switch to “ON”

®

position.
(Do not start engine.)

2. Check voltage between TCM
terminals (9, @ and ground
while depressing, and releasing
accelerator pedal slowly. (After
warming up engine)

[ TCMm

|of connecTor]}

LG

14

>4
=

O
D

SAT9451D)

798

Accelerator Vollage
pedal condi- | Terminal No. | Terminal No.
tion @ @
Released Badery voit- 1V or less
age
Fully 1V or less Battery volt-
depressed age
OK

¥

Check the following items:
e Throttle position switch
Refer to “Component

Inspection”, AT-141,

& Harness for short or
open between ignition
switch and throttle posi-
tion switch {(Main har-
ness)

® Harness for short or
open between throttle
position switch and TCM
{Main harness)

Perform Diagnostic Trouble Code (DTC)
confirmation procedure, AT-138.

NG

OK
Y

INSPECTICN END

AT-140

1. Perform TCM input/
output signal inspection.

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




TROUBLE DIAGNOSIS FOR DTC P1705

DISCONKECT

w®
AE
Qa0

[Q]

SAT212§

E DISCONNECT
o] 2B

21411 F25

Q]

SAT213I

Throttle Position Sensor (Cont’'d)
COMPONENT INSPECTION

Throttle position switch
Closed throttle position switch (idle position)

® Check continuity between terminals @ and @ .
Accelerator pedal condition Continuity
Released . Yes
Depressed No

¢ To adjust closed throttle position switch, refer to EC section
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic

Inspection”).

Wide open throttle position switch
o (Check continuity between terminals @ and @ .
Accelerator pedal condition Continuity
Released No
Depressed Yes

AT-141

FE
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T
PD
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TROUBLE DIAGNOSIS FOR DTC P1760

Shift solenoid valve B

Line pressure
solenoid valve

Shift solenoid

Qverrun
clutch
solenoid
valve

(Control valve
" upper body)

SAT341H

DESCRIPTION

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Overrun Clutch Solenoid Valve

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

Terminal ) . Judgement
Wire color Item Condition S
No. standard
When overrun ¢lutch solenoid valve
Battery voltage
8 p Qverrun clutch operates.
solenoid valve When overrun clutch solenocid valve
1V or less
does nol operate.

ON BOARD DIAGNQSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

* O/R CLTCH SOL/CIRC
. P1760

* MIL Code Ne. 1203

TCM detects an improper voltage drop
when it tries to operate the solenoid
valve.

e Harness or connectors
(The selenoid circuit is open or
shorted.)

e Overrun clutch solenoid valve

AT-142



TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont'd)

DIAGNOSTIC TROUBLE CODE (DTC) CONFIHMA-
| seLecT svsTEM ] TION PROCEDURE
|_ENGINE | CAUTION:
I ] Always drive vehicle at a safe speed.
l | NOTE: @l
If “DIAGNOSTIC TROUBLE CODE CONFIRMATION
[ | PROCEDURE"” has been previously conducted, always turn
C I ignition switch “OFF” and wait at least 5 seconds before con- [MA
—_— ducting the next test.
[ | TESTING CONDITION: -
SEFS9SK  Always drive vehicle on a level road to improve accuracy of
test.
IM SELECT DIAG MODE [}]] After the repair, perform the following procedure to confirm the LG
[WORK sUPPORT —I malfunction is eliminated.
1) Turn ignition switch “ON” and select “DATA MONITOR”
| SELF-DIAG RESULTS | mode for “ENGINE” with CONSULT. E®
2) Start engine.
| DATA MONTOR ] 3) Accelerate vehicle to a speed of more than 10 km/h (6
| acTive TEST | MPH) in “D” position (OD “ON”). GE
[ bTC CoNFIRMATION ] 4) Fglljeg(s)el: lgcl;celerator pedal completely in “D” position
[ ECM PART NUMBER | ( - OR L
SaTg @ 1) Start engine.

2) Drive vehicte under the following conditions:
Selector lever in “D” position, overdrive control switch in
“ON" or “OFF” paosition and vehicle speed higher than
10 km/h (6 MPH).
3) Select “MODE 7" with GST.
OR

s 1) Start engine.
2) Drive vehicle under the following conditions: PO
Selector lever in “D” position, overdrive control switch in
“ON” or “OFF” position and vehicle speed higher than
10 km/h (6 MPH). A
3) Perform self-diagnosis for ECM.
Refer to EC section [“Malfunction Indicator Lamp (MIL)”,
“ON BOARD DIAGNOSTIC SYSTEM DESCRIPTION”). [RA

[5)

BR

RS

BT

AT-143 oL
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TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’d)

DIAGNOSTIC PROCEDURE

[ Tcm  |o|connecTor]

[Q]

8

SAT186J

Qverrun cluich
solenoid valve

Solenoid valve harness connector

T.5.

DISCONNECT

SATS021

.
Continuity should exist.
If OK, check harness for short to
ground and short to power.
4. Reinstall any part removed.

OK

y

;& DISCONNECT
T.5.
Sub-harness connector INSPECTION START
B
]
A
CHECK GROUND CIRCUIT, NG | 1. Remove control valve
@ 1. Tumn ignition switch to “OFF” position. assembly. Refer to
. o 2. Disconnect terminal cord assembiy con- AT-181.
S nectar in engine compartment. 2. Check the following
SAT187l| [ 3. Check resistance between terminal items:
= and ground. # Overrun clutch salenoid
B Resistance: 20 - 40Q valve
OK Refer to “Component
g Inspection”, AT-144.
T.S. e Harness of terminal cord
A/T solenocid valve assembly for short or
harness connector open
SHES
| & ,
CHECK POWER SOURCE CIRCUIT. NG | Repair open circuit or short
1. Turn ignition switch to "OFF” position. | to ground ar short to power
2. Disconnect TCM harness connector. in harness or connectors.
il (‘@a\ 3. Check continuity between terminal
H.S. E} J and TCM hamness connector terminal

Perform Diagnostic Trouble Code (DTG}
confirmation procedure, AT-143.

NG

OK

F

INSPECTION END

COMPONENT INSPECTION

Overrun clutch solenoid valve

o For removal, refer to AT-181.
Resistance check

1. Pertorm TCM input/
output signal inspection.

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

e Check resistance between terminal @ and ground.

ist
Solenoid valve Terminal No. Resistance
{Approx.)
Overruln clutch Ground 20 - 400
sofenoid valve

AT-144




TROUBLE DIAGNOSIS FOR DTC P1760

Overrun Clutch Solenoid Valve (Cont’'d)

Solenoid valve harness connector Operation check

0 i isteni i i '
§ Qverrun lutch e Check solenoid valve by listening for its operating sound while
1S.

' solenoid valve ' !
5; applying battery voltage to the terminal @ and ground.

DISCONMECT

A

]

SATS03I

LG
EC

FE

T

2D

IFA

AT-145 o



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

Torque converter clutch A/T Fluid Temperature Sensor Circuit and TCM
solenoid valve o 1 gig temperature Power Source

DESCRIPTION

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

{Control valve

lower body)
% SAT342HA

' <]

2.5

2.0

1.5

1.0

0.54

0 "C(°F)

~40 =20 0 20 40 &0 B8G 100 120 140 150

(—40) (—4) (32X68)Y104)140)(176)(212)(248){284)(320)
SAT021J

CONSULT REFERENCE VALUE IN DATA MONITOR MODE

Remarks: Specification data are reference values.
Monitor item Condition Specification

Cald [20°C (68°F)] Approximately 1.5V
! 1

AT fluid temperature sensor
Hot [80°C (176°F)] ~ Approximately 0.5V

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal . Judgement
! Wire color ltem Condition 199
No. standard
m Y‘c’)nh‘;? turning ignition switch to Battery voltage
4 G/OR Power source
When turning ignition switch to
1V or less
“OFF™.
B
9 G/OR | Power source ?"‘& Same as No. 4

When turning ignition switch to
Power source g9 Battery voltage

“OFF”.
23 OR/G | (Memory back- or C‘i@ ———
up) When turning ignition switch to Battery voltage

“ON”.
When ATF temperature is 20°C Approximately
i - 3 68°F). 1.5V
33 wir | AT fluid tem @ (68°F)
perature sensor When ATF temperature is 80°C Approximately
{(176°F). 0.5V

Throttle position
35 B sensor @ — —

{Ground}

o4 AT-146



TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

ON BOARD DIAGNQOSIS LOGIC

A/T Fluid Temperature Sensor Circuit and TCM

Power Source (Cont’d)

Diagnostic trouble code Malfunction is detected when ... Check item (Possible cause)
= ) & Harness or connectors @H
+ BATT/FLUID SEN TEMP TCM receives an excessively low or {The sensor circuit is open or
Wie ) ] high voltage from the sensor. shorted.)
. (woig) : Bth judgement flicker e A/ fluid temperature sensor VA
EM
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
[l seLecT svstem ! TION PROCEDURE LC
| ENGINE ] After the repair, perform the following procedure to confirm the
, AT m| , malfunction is eliminated. .
1) Start engine. EE
| j 2) Select “DATA MONITOR” mode for “A/T” with CON-
| | SULT. o
3} Drive vehicle under the following conditions:
| | Selector lever in “D” position, vehicle speed higher than
| J 20 km/h (12 MPH). L
SATO74H OR
@ 1) Start engine.
2) Drive vehicle under the following conditions: T
[In__seecToiaGmope  [] Selector lever in “D” position, vehicle speed higher than
[ sELF-DIAGESULTS ] 20 km/h (12 MPH).
- 3} Perform self-diagnosis.
| DATA MONITOR | Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No
| DTC WORK SUPPORT ] Tools), AT-47.
[ ECU PART NUMBER | PD
| | R
SATI06I
@ 8th judgemeni flicker is longer than athers,
NV
=~ = A/T fluid temperature
/ VAR sensor am_:l AT B@
Self-diagnosis control unit
start power source
- -~ Light St
‘JiU.l—ﬂ-l ~-- Shade RS
SAT3I35HA
B
HA
EL
()4
805 .

AT-147 |
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TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN

A/T Fluid Temperature Sensor Circuit and TCM

Power Source (Cont'd)
DIAGNOSTIC PROCEDURE

INSPECTION START

COMHECT m
€ A4 &
[ Tcm o[ connEGTOR])
4, 9, 23
\ﬁ.—l
© &
SAT909I
B E DISCONNECT
€
Sub-harness connector
SATI91]

A 4
GHECK TCM POWER SOURCE. NG | Check the following items:
1. Turn ignition switch to “ON” position. e Harness for short or
(Do not start engine.) open between ignition
2. Check voitage between TCM terminals switch and TCM (Main
@, @, @ and ground. harness)
Voltage: Battery voltage e 10A fuse [No. 28],
3. Turn ignition switch to “OFF" position. located in the fuse block
4. Check voltage between TCM terminal /B
@ and ground. ® [gnition switch
Voltage: Battery voltage Refer to EL section
oK (“POWER SUPPLY
ROUTING").
B}
A4
NG

CHECK A/T FLUID TEMPERATURE

SENSOR WITH TERMINAL CORD
ASSEMBLY.
1. Turn ignition switch 10 “OFF" position.
2. Disconnect terminal cord assembly con-

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

and @9 when A/T is cold.

Resistance:

Cold [20°C {68°F)]
Approximately 2.5 kQ

4, Reinstall any part removed.

lOK
@®

(Go to next page.)

AT-148

1. Remove oil pan.

"1 2. Check the following

items:

o AT fluid temperature
sensor
Refer to “Component
Inspection”, AT-149.

e Harness of terminal cord
assembly for short or
ocpen




TROUBLE DIAGNOSIS FOR BATT/FLUID TEMP SEN
A/T Fluid Temperature Sensor Gircuit and TCM

Power Source (Cont’d)
#MONITOR «NO FAIL  [y]
VHCL/S SE-A/T Okm/h ®
YHCL/S SE«MTR Bkm/h
THRTL PCS SEN 04V
FLUID TEMP SE 12V _
BATTERY VOLT 134V -Gl
ENGINE SPEED  1024rpm
g/\rffiggil\fgﬁw o N CHECK INPUT SIGNAL OF AT FLUID | NG | Check the following items:
R POSTION SW  OFF TEMPERATURE SENSOR. "] ® Harness for shE)rrct: &r MA
1. Start engine. open between .
| RECORD —] 2. Select "ECU INPUT SIGNALS” ECM and terminal cord B
SATO76H in “DATA MONITOR"” mode for assembly (Main hai- =M
A/T with CONSULT. ness}
oy 3. Read out the value of “FLUID ® Ground circuit for ECM
E} Hs. TEMP SE”. Refer to EC section LG
. Valtage: (“TROUBLE DIAGNO-
[[_vom__[ofconnector]| Cold [20°C {68°F)] — SIS FOR POWER _
33 Hot [80°C (176°F)]: SUPPLY"). (=
WIR Approximately
1.5V — 0.5V
S ol OR He
@ 1. Start engine.
2. Check voltage between TCM

1 SAT913/G termlr?al @3 and ground while
= warming up A/T.

@j ;:II??:&’C (68°F)] — v

Hot [80°C {176°F)]:

[ TcM ol connecTor|| Approximately
35 1.5V — 0.5V
3. Turn ignition switch to “OFF”
@ B positian. . 2D
4. Disconnect TCM harness con- L
nector.
5. Check resistance between ter- EA
1 minal @& and ground.
- SATOH Continuity should exist.
OK
r
Perform Diagnostic Trouble Code {DTC) NCL 1. Perform TCM input/ BR
confirmation procedure, AT-147. ” output signal inspection. =
2. IF NG, recheck TCM pin
OK .
terminals for damage or ST
4 ioose connection with
INSPECTION END harness connector.
RS
B
TThermometer COMPONENT |NSPECT|ON “
\ Wrapped .
e Y A/T fluid temperature sensor .
- e For removal, refer to AT-181. [FIA
& (heck resistance between terminals @ and 39 while chang-
lé:'ag ing temperature as shown at left. g
Temperature °C (°F) Resistance
) — 20 (68) Approximately 2.5 k& Y
/ ﬁ \ [Q] 80 (176) Approximately 0.3 k2 -
- SAT2001
807

AT-149
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

SAT339H

Vehicle Speed Sensor-MTR

DESCRIPTION

The vehicle speed sensor-MTR is built into the speedometer
assembly. The sensor functions as an auxiliary device to the revo-
lution sensor when it is malfunctioning. The TCM will then use a
signal sent from the vehicle speed sensor-MTR.

TCM TERMINALS AND REFERENCE VALUE

Remarks: Specification data are reference values.

Terminal Wire color Item Condition Judgement
No. standard
Vcltage varies
57 YIG Vehicle speed When moving vehicle at 2 to 3 km/h | between less
sensor (1 to 2 MPH) for 1 m (3 ft) or more. |than 1V and
more than 4.5V

ON BOARD DIAGNOSIS LOGIC

Diagnostic trouble code

Malfunction is detected when ...

Check item (Possible cause)

: VHCL SPEED SEN-MTR

@ : 2nd judgement flicker

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

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

® Vehicle speed sensor

AT-150



TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)
DIAGNOSTIC TROUBLE CODE (DTC) CONFIRMA-
SELECT SYSTEM | TION PROCEDURE

[
| ENGINE _ CAUTION:
L AT U ¢ Always drive vehicle at a safe speed.
l
l
I
I

I ¢ If conducting this “DTC CONFIRMATION PROCEDURE” 3]
] again, always turn ignition switch “OFF” and wait at least

I

|

|

5 seconds before continuing.
After the repair, perform the following procedure to confirm the [RMA

malfunction is eliminated.
1) Turn ignition switch “ON” and select "DATA MONITOR”
=)
2)

mode for “A/T” with CONSULT. EM

SATI74H
Start engine and accelerate vehicle from 0 to 25 km/h (0

to 16 MPH),

[l setecToiaamone [ OR e
| sSELF-DIAGSSULTS | (E) 1) Start engine.
LDATA MONTOR ' 2) Drive vehicle under the following conditions:

Selector lever in “D” position and vehicle speed higher EC
rDTC WORK SUPPORT | than 25 km/h (16 MPH).

3) Perform self-diagnosis.

[ ECU PART NuMaER | Refer to TCM SELF-DIAGNOSTIC PROCEDURE (No FE
I ] Tools), AT-47.
I | CL

SATI06]

@ 2nd judgement flicker is longer than others.

NV

| omoFF|—
—

R o Vehicle speed.
sensor. meter

SAT329H

AT-151
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TROUBLE DIAGNOSIS FOR VHCL SPEED SEN-MTR

Vehicle Speed Sensor-MTR (Cont’d)
DIAGNOSTIC PROCEDURE

INSPECTION START

r

#MONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Bkm/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
BATTERY VOLT 134V
ENGINE SPEED 1024rpm
OVERDRIVE SW O N
P/N POSI SW ON
R POSITION SW __ OFF
| RECORD |
SATO76H
CONNECT
HS.
[ _Tcm  Jofconnecton]l
27
YiG
S @
=+ SATE43IC

CHECK INPUT SIGNAL.

1. Start engine,
2. Select "ECU INPUT SIGNALS"
in “DATA MONITOR" made for
“AST” with CONSULT.
3. Read out the value of "VHCL/S
SE-MTR” while driving.
Check the value changes
according to driving speed.
oR

NG

1. Start engine.

2. Check voltage between TCM

terminal @ and ground while
driving at 2 to 3 km/h {1 to 2
MPH) for 1 m (3 ft) or more.
Voltage:
Voltage varies between less
than 1V and more than
4.5V.

OK

y

Check the following items:

e Vehicle speed sensor
and ground circuit for
vehicle speed sensor
Refer to EL section
("METERS AND
GAUGES™).

® Harness for short ar
open between TCM and
vehicle speed sensor
{Main harness)

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

NG

OK

h 4

INSPECTION END

AT-152

1. Perform TCM input/
output signal inspectior.

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




TROUBLE DIAGNOSES FOR SYMPTOMS

1. O/D OFF Indicator Lamp Does Not Come On

|| TCM

°

o &

|0| CONNECToﬂJ
3

nals 43, @ and ground.
Continuity should exist.

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

OK

y

COMHECT .
N,
@ F SYMPTOM:
L _Tcm ]o | CONNECTOR || O/D OFF indicator lamp does not come on for about 2 seconds
4,9, 23 when turning ignition switch to “ON”.
5 o CHECK TCM POWER SOURCE. NG | check the following items:
1. Turn ignition switch to “ON" pesition. ¢ 10A fuse [No. and
(Do not start engine.) [28], located in the fuse
saTeaal| | 2 Check voltage between TCM terminals block (J/B)]
= @, ®, ® and ground. ® Harness for short or
B DISCONNECT m Voltage: Battery voltage open between ignition
Eﬁ} . @ 3. Turn igniticn switch to "OFF” position. switch and TCM (Main
— 4. Check voltage between TCM terminal harness)
[ Tcm  Joj conmecTon]] @ and ground. e Ignition switch
15, 48 Voltage: Battery voltage Refer to EL section
—
OK ("POWER SUPPLY
@ ’ ROUTING™).
E v
CHECK TCM GROUND CIRCUIT. NG‘ Repair open circuit or short
= SATO1O! 1. Turn ignition switch to “OFF" position, to ground or short to power
2. Disconnect TCM harnass connector. in harness or connectors.
3. Check continuity between TCM termi-

SAT103JA

CHECK LAMP CIRCUIT,

1. Turn ignition switch to “ON’ position.

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

3. Check voltage between TCM terminal
@& and ground.
Voltage: Battery voltage

NG

OK

.| Check the following items:

e 7.5A fuse [No. [4],
located in the fuse block
{J/B)]

e O/D OFF indicator lamp
Refer to EL section
(“WARNING LAMF3").

# Harness for short or
open between ignition
switch and O/D OFF
indicator lamp {Main har-
ness)

Refer to EL section
(“POWER SUPPLY
ROUTING”).

e Harness for short or
open between Q/D OFF
indicator lamp and TCM

Check again.

NG

Y

OK

Y

INSPECTION END

AT-153

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

—

Ell

1l

[S

&

ElL

(B4

811
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TROUBLE DIAGNOSES FOR SYMPTOMS

O/D OFF

start

Self-diagnosis

Inhibitor switch

SAT838B

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

Position
SYMPTOM:

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

position.

e Engine can be started with selector lever in “D”, “27, “1"

or “R” position.

SAT133B

Does “ECU INPUT SIGNALS” in | Y8S | Check inhibitor switch cir-
“DATA MONITOR” show damage | cuit. Refer to “DTC
fo inhibitor switch circuit? PQ705”, AT-78.
OR
@ Does seli-diagnosis show damage
to inhibitor switch circuit?
No
B y
Check for short or open of inhibitor switch NG_ Repair or replace inhibitor
2-pin connector terminals (I and @& . 7| switch.
Refer to "COMPONENT INSPECTION”,
AT-81.
OK
A
NG

Check starting system. Refer to EL sec-
tien (“Systemn Description”, "STARTING
SYSTEM™),

OK

r

INSPECTION END

Repair or replace damaged
parts.

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

Backward When Pushed
SYMPTOM:

Vehicle moves when it is pushed forward or backward with

selector lever in “P” position.

Check parking components. Refer to
“Parking Pawl Components”, AT-242.

NG

" parts.

Repair or replace damaged

oK

r

INSPECTION END

AT-154



TROUBLE DIAGNOSES FOR SYMPTOMS

4. In “N”’ Position, Vehicle Moves
SYMPTOM:
. Vehicle moves forward or backward when selecting “N’’ posi-
Self-diagnosis tion
start - @”
____________________ Light Does “"ECU INPUT SIGNALS” in Yes | Check inhibitor switch cir-
“DATA MONITOR” show damage | cuit. Refer to “DTGC
to inhibitor switch circuit? PO705", AT-78. MA
3\ Shade OR
SAT344H . Does self-diagnosis show damage EM
to inhibitor switch circuit?
E] "P” position
Neo LG
w B
Do not r
push. ’ ‘ Check control linkage. Refer to AT-183. NG Adjust control linkage. &
B O\ >
Refer to AT-183.
OK
FE
Lock nut (%)
Lock nut (X Check A/T fluid levet again. NG‘ Refill ATF. el
SATO72G OK
C —
- = ' M
1. Remove oil pan. NG | 1, Disassemble A/T.
2. Check A/T fluid condition. | 2. Check the following
oK items:
® Forward clutch assembly
® Overrun clutch assembly PD
& Reverse clutch assembly
Check again. NG_ 1. Perform TCM input/ FA
SATG3BA 5K "l output signal inspection.
2. If NG, recheck TCM pin BA
v terminals for damage or
INSPECTION END loose connection with
harness connector. -
BR
Sl
RS
SAT171B
BY
1A
[E[.
i
D)
813

AT-155 i
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TROUBLE DIAGNOSES FOR SYMPTOMS

start

—
Throttle position sensor
\ circuit
™ L~ AT fluid temperalure
— oD oFF [ — ircuit
AT / sensor ctl_rcul
A. - ine pressure
Self-diagnosis solenoid valve

5. Large Shock. “N” — “R” Position

SYMPTOM:

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

circuit

=Throttle position switch
harness conneclor
1 ) ~"

SAT484I

SAT494G

AT-156

Does self-diagnosis show damage to A/T Yes‘ Check damaged circuit.
fluid temperature sensor, line pressure "] Refer to “DTC PO710,
solenoid valve or throttle position sensor P0O745 or P1705", AT-82,
circuit? 124 or 136.
No
B|
Y
Check throttie position sensor. Refer to NG_ Repair or replace throtile
EC section [*Throttle Position Sensor . position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P01207].
OK
y
Check line pressure at idle with selector NG‘ 1. Remove control valve
lever in “D” position. Refer to “LINE assembly. Reler to
PRESSURE TEST", AT-59, AT-181.
OK 2. ICheck the following
items:
¢ Valves to control line
pressure (Pressure regu-
lator valve, pressure
modifier valve, pilot
valve and pilot filter)
® Line pressure solenoid
valve
4
Check again. NG_ 1. Perform TCM input/
K output signal inspection.
2. H NG, recheck TCM pin
r terminals for damage or
INSPECTION END loose connection with
harness connactor.




TROUBLE DIAGNOSES FOR SYMPTOMS

6. Vehicle Does Not Creep Backward In “R”

-

SATE38A

Position
SYMPTOM:
Vehicle does not creep backward when selecting “R"” position.
Check A/T fluid level again. NG7 Refill ATF.
OK ®
NG in both “1" l
B I and “R” positions

Check stall revolution with selector lever
in “1” and “R” positions.

Y.

SAT483G

oK

OK in 1" position
NG in “R” position
A 4

1. Remove control valve assembly.

Refer to AT-181.

2. Check the following items:

& Valves to control line pressure
{(Pressure regulator valve, pres-
sure modifier valve, pilot vaive
and pilot filter)

® Line pressure solenoid valve

3. Disassemble A/T.

4. Check the following items:

® Oil pump assembly

® Torque converter

e Reverse clutch assembly

e High clutch assembly

Ll

1. Remove control valve
assembly. Refer to
AT-181.

2. Check the following
items:

® Valves to control line
pressure (Pressure regu-
lator valve, pressure
madifier valve, pilot valve
and pilot filter)

# Line pressure solenoid

valve

Disassemble A/T.

Check the following

items:

Qil pump assembly

Torque converter

Reverse clutch assembly

High clutch assembly

Low & reverse brake

assembly

e Low one-way clutch

SAT1718|

OK

Y

INSPECTION END

AT-157

T NG._. 1. Remove control valve
Check line pressure at idie with selector assembly. Refer to
lever in “R"” position. Refer to “LINE AT-181.

PRESSURE TEST", AT-59. 2. Check the following
itemns:

OK ® Valves to controi line
pressure (Pressure regu-
lator valve, pressure

satae4g| B k4 modifier valve, pilot valve
: d pilot filter)
1. Remove oil pan. an -
2. Check A/T fluid condition. * Line pressure solenoid
3. Disassemble A/T,
l NG OK 4. Check the following
item:
® ¢ Oil pump assembly
r

. NG ;

Check again. p 1. Perform TCM input/

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

CL

T

PD

FA

BR
ST
RS
BT

[FIA



TROUBLE DIAGNOSES FOR SYMPTOMS

INSPECTION END

SAT171B|

- AT-158

- 7. Vehicle Does Not Creep Forward In “D”’, “2”
Or “1” Position
) SYMPTOM:
Vehicle does not creep forward when setecting “D”, “2” or “1”
position.
- . NG .
] Check A/T fluid level again. »l Redill ATE.
OK
SATE38A ®
E ' B l
e s — . "_ - NG
Check stall revolution with selector lever in y| 1. Remove control valve
\\ *D” positicn. Refer to “STALL TEST”, AT-56. assembly. Refer to
5 AT-181.
/i 'y OK 2. Check the following
items:
N\ ® Valves to control line
4 pressure (Pressure
Check line pressure at idle with selector lever regulator valve, pres-
in “D” position. Refer to “LINE PRESSURE sure modifier valve,
TEST", AT-59. pilot valve and pilot
filter}
SAT493G
OK NG e Line pressure sole-
A noid valve
1. Remove control valve assembly. 3. Disassemble A/T.
Refer to AT-181. 4. Check the following
2. Check the following items: items:
® Valves to control line pressure e Qil pump assembly
(Pressure regulator valve, pressure e Forward clufch
maodifier valve, pilot valve and pilot assembly
filter) e Forward one-way
® Line pressure solenoid valve ¢lutch
3. Disassemble A/T. e Low one-way clutch
4. Check the following item: e L ow & reverse brake
* Oil pump assembly assembly
e Torque converter
DF NG
1. Remove oil pan. —®
2. Check A/T fluid conditian.
OK
A
- NG -
Check again. »| 1. Perform TCM input/
output signal inspec-
OK tion,
2. If NG, recheck TCM
\ 4 pin terminals for

damage or locse
connection with har-
ness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

Venicle speec sensor- a7 | 8- Vehicle Cannot Be Started From D,
SN A (Revaiution sensor) .
:E Vehicle speed sensor-MTR SYMPTOM .
S/” ; TN Shift solenoid valve A Vehicle cannot be started from D, on Cruise test — Part 1.
elf-diagnosis
start Shift solenoid valve B Is 6. Vehicle Does Not Creep Backward In No » Go to 6. Vehicle Does Not @l
_ “R" Position OK? Creep Backward In "R”
- - Light Position, AT-157.
Yes
N
- Shade r Mh
Does self-diagnosis show damage to Yes, Check damaged circuit.
vehicle speed sensor-A/T {revolution Refer to “DTC PO720, &N
sensor), shift solenoid valve A, B or P0O750, PO755 or VHCL
vehicle speed sensorMTR after cruise SPEED SEN-MTR", AT-86,
test? 128, 132 or 150.
5 LG
= v
Check throttle position sensor. Refer to NG._. Repair or replace throttle EW
EC section [“Throtile Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O120"]. E
=Throttle pesition swilch OK
harnless cor?nect‘o\r\_ v NG @ﬂ:
SAT4B41| | Gheck line pressure at stall point with >
selector lever in “D” position. Refer to 1. Remove control valve
“LINE PRESSURE TEST”, AT-59. assembly. Refer to MT
AT-181.
OK 2. Check the following
D] items:
A NG_ e Shift vaive A
1. Remove oil pan. & Shift valve B
2. Check A/T fluid condition. e Shift solenoid valve A
e Shift solenoid valve B ED)
OK ® Pilot valve
h 4 ® Pilot filter
1. Remave control valve assembly. Refer 3. Disassemble A/T.
to AT-181. 4. Check the following [EA,
2. Check the following items: items:
SAT494G] | o Shift valve A e Forward cluich assembly
e Shift valve B e Forward one-way cluich :
® Shift solenoid valve A e Low one-way clutch -RA
# Shilt solencid valve B # High clutch assembly
¢ Pilot valve e Torque converter
e Pilot filter o Qil pump assembly BR
OK OK
S]]
A 4
Check again. NG.; 1. Perform TCM input/ RS
output signal inspection. n
SAT171B OK 2. If NG, recheck TCM pin
v terminals for damage or BT
loose connection with By
INSPECTION END harness connector.
RA
ElL
DX
817

AT-159 |



TROUBLE DIAGNOSES FOR SYMPTOMS

/D OFF

Self-diagnosis

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

Kickdown: D, — D,
SYMPTOM:

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

818

start
A/T does not shift from D, to D, when depressing accelerator
———————————————————— Light pedal fully at the specified speed.
No
Y Shade Are 7, Vehicle Does Not Creep Forward In »| Go to 7. Vehicle Does Not
. “D», “27 Or “1” Position and 8. Vehicle Creep Forward In D", “2”
Cannot Be Started From D, OK? Or “1” Position and 8.
Yes From D,, AT-158, 159.
: Yes
: Does “ECU INPUT SIGNALS"” in »| Check inhibitor switch cir-
' “DATA MONITOR” show damage cuit. Refer to “DTC
1o inhibitor switch circuit? PQ705", AT-78.
OR
Throttle position sensor
jharness connector Does seli-diagnosis show damage
}{R{_@@\}S‘ to inhibitor switch circuit?
- k - A ND
=Throttle position switch
harness connector y
! oty NG .
SAT484l| [ Check vehicle speed sensor-A/T (revolu- »| Repair or replace vehicle
tion sensor} and vehicle speed speed sensor-A/T (revolu-
sensor-MTR circuit. Refer to “DTC PO720 tion sensor) and vehicle
and VHCL SPEED SEN-MTR”, AT-86, speed sensor-MTR circuits.
150.
OK
e - NG
Check throttle position sensor. Refer to »| Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC PO120"].
oK
SAT171B
- NG
1. Remaove oil pan, »| 1. Remove control valve.
2. Check A/T fluid condition. Refer to AT-181.
2. Check the following
QK items:
r * Shift vaive A
1. Remove control valve. Refer to AT-181. : g’.’?gf 32:52 oid valve A
2. Check the following items: @ Pilot filter
* Shift valve A 3. Disassemble A/T.
e Shift solenoid valve A 4. Check the fallowing
® Pilot valve ’ items:
¢ Pilot filter ® Servo piston assembly
e Brake band
OK OK| e Qil pump assembly
F
. NG .
Check again. pi 1. Perform TCM input/
output signal inspecticn.
OK 2. If NG, recheck TCM pin
r terminals for damage or
loose connection with

INSPECTION END

AT-160

harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

Q/0 QFF

10. A/T Does Not Shift: D, - D,

SYMPTOM:

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

Self-diagnosis

No | @o 10 7. Vehicle Does Not

start Are 7. Vehicle Does Not Creep Forward In N
___________________ Light “D", “2” Or “1” Position and 8. Vehicle | Creep Forward In “D”, “2"
Cannot Be Started Frcm D, OK? Or “1" Position and 8.
: Vehicle Cannot Be Started
\  Shade ves From D,, AT-158, 159.
¥
SAT344H Does “ECU INPUT SIGNALS” in | Y8 | Check inhibitor switch cir-
“DATA MONITOR” show darmage "] cuit. Refer to “DTC
to inhibitor switch circuit? PO705”, AT-78.
OR
@ Does seli-diagnosis show damags
Throttle paosition sensor to inhibitor switch circuit?
Tharne//ss connactor
ABNECS -
7 fa¥ k 2 , B y
- "“Throtlle position switch Check throttle position sensor. Refer to NG | Repair or replace throttle
harmess connector EC section [“Throttle Position Sensor "| position sensor.
SAT4841| | (DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTG PO1207).
OK
p
1. Remove oil pan. NG_ 1. Remave control valve
2. Check A/T fluid condition. "1 assembly. Refer to
AT-181.
v OK 2. Check the following
1. Remove control valve assembly. Refer items:
to AT-181. . Shljﬂ valveﬁ
2. Gheck the following items: ® Shift solenoid valve B
SAT171B| | ¢ Shift valve B ¢ Pilot \'_'ah"e
* Shift solenoid valve B ® Pilot filter
¢ Pilot valve 3. Disassemble AfT
& Pilot filier 4, Check the following
iterns:
OK OK| ® Servo piston assembly
h ® High clutch assembly
» Qil pump assembly
4
Check again. NG_ 1. Perform TCM input/
output signal inspection.
oK 2. If NG, recheck TCM pin
r terminals for damage or
INSPECTION END loose connection with
harness cormnector.

AT-161

€l

MA

[

LC

PD

A

BR

819



TROUBLE DIAGNOSES FOR SYMPTOMS

NV
“[ovor]2
TN

Revolution sensor

Vehicle speed sensor
Shift solenocid valve A
Shift solenoid valve B

11. A/T Does Not Shift: D; — D,

SYMPTOM:

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

820

AT-162

Self-di i AT fluid t t . .
star | Tose ey (CMPETELE | o AT must be warm before D, to D, shift will occur.

o -~ Light Are 7. Vehicle Does Not Creep Forward In No »| Go to 7. Vehicle Does Not
“D*, “2" Or “1” Position and 8. Vehicle Creep Forward In “D”, “2”

- Shade Cannot Be Started From D, OK? Or “1” Position and 8.
Vehicle Cannot Be Started

y  Light Yes From D,, AT-158, 159.

SAT363HA
,

Does self-diagnosis, after cruise Yes.: Check damaged circuit.
test, show damage to any of the Refer to “DTC PO705,
following circuits? P0O710, PO720, PO750,

e [rhibitor switch P0O755 or VHCL SPEED
® Qverdrive control swifch SEN-MTR™, AT-78, 82, 86,
Throttle position sensor o A/T fluid temperature sensor 128, 132, 150 or 172,
® Revolution sensor
® Shift solenoid valve Aor B
® Vehicle speed sensor
- B '
= Throtlle position switch No
harn'ess co?nectg‘{‘ E X "
SAT48AI Check throttle position sensor. Refer to » Repair or replace throttle
EC section [“Throttle Position Sensor position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0O1207).
CK
,
. NG
1. Remove oif pan. 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to
AT-181.
OK 2. Check the following
r items:
1. Remove control valve assembly. Refer e Shift valvel B h |
SAT1718 to AT-181. * Voa‘;\fg”” clutch contro
2. Check the following items:
@ Shift valve B w g ! s ) Shlﬁ solenoid valve B
® Overrun clutch control valve ® Pilot valve
# Shiit solenoid valve B e Pilot filter
: 3. Disassemble A/T.
® Pilot valve ;
® Pilot filter 4, _Check the following
itemns:
OK OK ® Serva piston assembly
+ Brake band
M * Torque converter
* Qil pump assembly
y
] NG .
Check again. | 1. Perform TOM input/
output signal inspection.
OK 2. If NG, rachack TCM pin
y terminals for damage or
loose cannection with
INSPECTION END harness connector.




TROUBLE DIAGNOSES FOR SYMPTOMS

\\lf/«;

—| om oFF | =
—
ST

Seif-diagnosis
start

solencid valve

12. AIT Does Not Perform Lock-up

SYMPTOM:

A/T does not perform lock-up at the specified speed.

Torque converter clutch

INSPECTION END

AT-163

| ) —— Light Does seli-diagnosis show damage to Yes= Check torque canverter
torque converter clutch solenoid vaive cir- clutch solencid valve cir-
| l H” cuit after cruise test? cuit. Refer to “DTC
. -~ Shade P0740”, AT-113.
No
SAT346H B
; NG
Check throttle position sensor. Refer to .| Repair or replace throttle
EC section [“Threttle Position Sensor "] position sensor.
(DTC: 0403)", “TROUBLE DIAGNOSIS
FOR DTC P0120].
Throtlle position sensor
sihamess connector OK
Q}E’_,A ) K’f;@ r
ml >\ ) 1. Remove control valve. Refer to AT-181, NG_ Repair or replace damaged
=Throtile position switch || 2- Check following items: " | parts.
harn'ess cor;nectg\r\_ e Torque converter cluich control valve
SATag4i| | ® Torque converter relief valve
e Torque converter clutch solenoid valve
® Pilot valve
* Pilot filter
oK
y
Check again. NG_; 1. Perform TCM input/
oK output signal inspection.
2. If NG, recheck TCM pin
v terminals for damage or

loose connection with
harness connector.

R

LC

E®

FE

CL




TROUBLE DIAGNOSES FOR SYMPTOMS

.y 13. A/T Does Not Hold Lock-up Condition
~ -
—[oworr}- SYMPTOM:
SN ™ agm
Seif-diagnosis Engine speed signal A/T does not hold lock-up condition for more than 30 seconds.
start
Y .
_____ o Does sell-diagnosis show damage to es_; Check engine speed signal
Light engine speed signal circuit after cruise circuit. Refer to “DTC
test? _ PG7257, AT-89.
-~ Shade
No
E y
. NG
SAT347H| | 1. Remove oil pan. -
2. Check AT fluid condition. 1. Remove control valve
assembly. Refer to
J, OK AT-181.
2. Check the following
1. Remove control valve assembly. Refer items:
to AT-181. ¢ Torque converter clutch
2. Check the following items: control valve
e Torque converter clutch control valve & Pilot valve
e Pilot valve o Pilot filter
e Pilot filter 3. Disassemble A/T.
4, Check torque converer
0K OK|  and oil pump assembly.
y
SAT1718 - NG )
Check again. p 1. Perform TCM input/
output signal inspection.
OK 2. If NG, recheck TCM pin
r terminals for damage or
loose connection with
INSPECTION END harness connector.
14. Lock-up Is Not Released
SYMPTOM:
sora - Lock-up is not released when accelerator pedal is released.
elf-diagnosis
start : E Does “ECHU INPUT SIGNALS” in YeSL Check closed throtile posi-
= / “DATA MONITOR” show damage fo "] tion switch circuit. Refer to
____________________ Light closed throttle position switch cir- “DTC P1705”, AT-136.
cuit?
OR
.
{ Shade . :
Does seli-diagnosis show damage
to closed throttle position switch
SAT344H circuit?

l No
. NG -
Check again. | 1. Periorm TCM input/
"1 output signal inspection.
OK 2. If NG, recheck TCM pin
v terminals for damage or
loose connection with
INSPECTION END hamess connector.

822 AT-164



TROUBLE DIAGNOSES FOR SYMPTOMS

15. Engine Speed'Does Not Return To Idle

AT-165

~N1V /oy . A
,/-o;ulo:F\: (Light Braking D, — D,)
Self-diagnosis SYMPTOM:
start Overrun clutch ® Engine speed does not smoothly return to idle when A/T
sclenoid valve : @ﬂ
_ shifts from D, to D,.
T -q--- Light e Vehicle does not decelerate by engine brake when turning
I N , overdrive control switch OFF. WA
; - Shade ¢ Vehicle does not decelerate by engine brake when shifting ™
A/T from “D” to “2"” position.
SAT348H ERM
Does self-diagnosis show damage to Yes_; Check overrun clutch sole-
overrun clutch solenoid valve circuit after noid valve circuit. Refer to
cruise test? “DTC P1760”, AT-142. LG
No .
B y E®
Check throttle position sensor. Refer to NG.; Repair or replace throttle
EC section [“Throttle Position Sensor position sensor,
(DTC: 0403}, “TROUBLE DIAGNOSIS [=e
- A FOR DTC P0O120").
= Throttle position switch
harn'ess corpneclg\r\_ OK N
SAT484| =
1. Remove oil pan. NG> 1. Remove control valve
2. Check A/T fluid condition. assembly. Refer to T
AT-181.
OK 2. Check the following
iterns:
1. Remove control valve assembly, Refer e Overrun clutch contro) AT
to AT-181, valve ,
2. Check the following items: ¢ Overrun clutch reducing
& Overrun cluich control valve valve , B
& Overrun clutch reducing valve ¢ \?a‘ﬁg“” clutch solencid
& Overr fut i
verrun clutch solenocid valve 3. Disassemble AT, 7
OK 4, Check the following [EA
OK tems:
SAT171B :
- e Overrun clutch assembly
Gil bi 5
& Oil pump assembly RA
y
. NG .
Check again. »| 1. Perform TCM input/ BR
oulput signal inspection.
OK 2. IF NG, recheck TCM pin
r terminals for damage or T
loose connection with
INSPECTION END harness connector.
RS
BI
A
EL
IDX
823 |



TROUBLE DIAGNOSES FOR SYMPTOMS

B , 16. Vehicle Does Not Start From D,
: o OFs| = Revolution sensor SYMPTOM‘
TN Shift solencid valve A ) ' .
Sel-diagnosis 1l solenold valve Vehicle does not start from D, on Cruise test — Part 2.
start Shift solencid valve B
==, -~ Light
9 Does self-diagnosis show damage to YesL Check damaged circuit.
- vehicle speed sensor-A/T (revolution Refer to “DTC P0720,
- - Shade sensor), shift solenoid valve A, B or PO750, PO755 or VHCL
T vehicle speed sensorMTR after cruise SPEED SEN-MTR", AT-86,
{ Light
test? 128, 132 or 150.
SATE33I
No
r
Check again. NG_ 1. Periarm TCM input/
oK "] output signal inspection.
2. If NG, recheck TCM pin
4 terminals for damage or
Go to 8. Vehicle Cannot Be Started From loose connection with
D,, AT-159. harness connector.
17. AIT Does Not Shift: D, — D,;, When
Overdrive Control Switch “ON” — “OFF”
o - SYMPTOM:
elf-diagnosis : . . .
start A/T does not shift from D, to D; when changing overdrive
control switch to “OFF” position.
———————————————————— Light '
Does “ECU INPUT SIGNALS” in | YeS | Check overdrive control
, “DATA MONITOR” show damage | switch circuit. Refer to
. Shade to overdrive control switch circuit? AT-168.
CR
SATI4H

@ Does seli-diagnosis show damage
to overdrive control switch circuit?

No
r

Go to 10. A/T Does Net Shift; D, — D5,
AT-161.

824 AT-166



TROUBLE DIAGNOSES FOR SYMPTOMS

18. A/T Does Not Shift: D; — 2,, When Selector
Lever “D” — “2” Position
— SYMPTOM:
elf-aragnosis . .
dart A/T does not shift from D, to 2, when changing selector lever G
from “D” to “2” position.
———————————————————— Light
: Does “ECU INPUT SIGNALS” in | YeS | Check inhibitor switch cir-
\ “DATA MONITOR" show damage "] cuit. Refer to “FOR DTC VA
1 Shade to inhibitor switch circuit? P0O705", AT-78.
OR .
SAT344H _ EM
@ Does self-diagnosis show damage '
to inhibitor switch circuit?
_ LG
N¢
v
Go to 9. A/T Does Not Shift: D, — D, Or EC
Does Not Kickdown: D, — D, AT-160.
FE
GL
19. A/T Does Not Shift: 2, — 1,, When Selector ..
Lever “2” — “1” Position
— - SYMPTOM:
eff-dlagnosis : - .
et A/T does not shift from 2, to 1, when changing selector lever
from “2” to “1” position.
___________________ Hoht ' Does “ECU INPUT SIGNALS"in | "o5,| Check inhibitor switch cir- | P
“DATA MONITOR™ show damage cuit. Refer to “DTC
Y Shade to inhibitor switch circuit? PO705”, AT-78.
L
A fal
SAT344H ﬁ’. Does self-diagnosis show damage
A&/ to inhibitor switch circuit?
E
. @ B No
o L NG | 1. Perform TCM input/
Check again. output signal inspection. BlR
@ 2. If NG, recheck TCM pin
¢0K terminals for damage or
loose connection with ST
INSPECTION END harness connector.
Engine brake RS
SATT78B
i)
N
DX |
825

AT-167 |
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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. Veehicle Does Not Creep Backward In NO_L Go to 6. Vehicle Does Not
“R"” Position OK? | Creep Backward In “R"
Position, AT-157.
Yes

A

Go to 15. Engine Speed Does Not Return
To {dle (Light Braking D, — D), AT-165.

Revolution
sensor

=Throttle position switch
harness connector
i ! ~

SAT484(

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

SYMPTOM:

O/D OFF indicator lamp does not come on in TCM self-diag-
nostic procedure even the lamp circuit is good.

DESCRIPTION

e (nhibitor switch
Detects the selector lever position and sends a signal to the
TCM.

o  Cverdrive control switch
Detects the overdrive contro! switch position {ON or OFF) and
sends a signal to the TCM.

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

AT-168



TROUBLE DIAGNOSES FOR SYMPTOMS

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

DIAGNOSTIC PROCEDURE

A

A wMONITOR #NO FAIL  [y]
VHCL/S SE-A/T Okm/h
VHCL/S SE-MTR Skrn/h
THRTL POS SEN 04V
FLUID TEMP SE 12V
8ATTERY VOLT 13.4Y
ENGINE SPEED 1024rpm
OVERDRIVE SW ON
P/N POS! SW ON
R POSITION SW _ OFF

I RECORD ]
SATO76H

CHECK INHIBITOR SWITCH CIRCUIT.
1.

. Select “ECU INPUT SIGNALS"

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

in “DATA MONITOR”.

. Read out “P/N”, “R”, “D”, “2”

and “1” position switches mov-
ing selector lever to each posi-
tion.
Check that the signal of the
selector lever position is indi-
cated propetly.

OR

NG

[ Tom iEILGONNECToH I

16,17, 18 18, 20
[ St g, Bt e

e

SATO121

. Turn ignition switch to “ON”

position. (Do not start engine.)

. Check voltage between TCM

terminals (9, 43, 9, (9, @and
ground while moving selector
lever through each position.

Voltage:
B: Battery voltage
0: 0V
Terminal No.
Lever position
@@ |G| @] ®
PN B 4] 0 4] 0
R 0 B 0 0 0
D 0] 0 B 0 0
2 0 0 0 B 0
1 0 0 0 0 B
lOK
®

{Go to next page.)

AT-169

.| Check the fcllowing items:

® 10A fuse [No. (18],
located in the fuse block
(J/B}]

¢ Inhibitor switch {Refer to
“Components
Inspection”, AT-172.)

e Harness for short ar
open between ignition
switch and inhibitor
switch (Main harness)

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

# |gnition switch
Refer to EL section
("POWER SUPPLY
ROUTING”).

B J?‘

ST

RS

E)

A

827
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#aMONITOR ¥ NO FAIL E]
VHCL/S SE«A/T Ckm/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 POS! SW ON
R POSITION SwW OFF

l RECORD |

SATO76H

OVERDRIVE
ON/OFF [>

. "3 .

TCM

lo| CONNECTOFI”

3a

SATI441C

21. TCM Self-diagnosis Does Not Activate
(inhibitor, Overdrive Control and Throttie
Position Switch Circuit Checks) (Cont'd)

®

CHECK OVERDRIVE CONTROL
SWITCH CIRCUIT.

1. Turn ignition switch to “ON”

position.
(Do not start engine.)

2. Select “ECU INPUT SIGNALS”

in “DATA MONITOR” mode for
“AST" with CONSULT.

3. Read out “OVERDRIVE

SWITCH".
Check the signal of the over-
drive control switch is indicated
properly.
{Overdrive control switch “ON”
displayed on CONSULT means
overdrive “OFF".)

CR

NG

@ 1. Turn ignition switch ta “ON"

position.
{Do not start engine.)

' 2. Check voltage between TCM

terminal @ and ground when
averdrive control switch is “ON”
and “OFF".

Switch position Voliage
ON Battery voltage
OFF 1V or less
l OK

{Go to next page.}

AT-170

Check the following items:
« Qverdrive control switch
Refer to “Component

Inspection”, AT-172.

& Harness for short or
open between TCM and
overdrive control switch
(Main harness)

& Harness of ground circuit
for averdrive control
switch {Main harness)
for short or open
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21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont'd)

¥ MONITOR ¥ NOFAIL [Z]
D POSITION SW OFF

2 POSITION SW OFF

1 POSITION SW OFF
ASCD * CRUISE OFF

ASCD » OD CUT OFF
KICKDOWN SW OFF
POWERSHIFT SW  OFF
CLOSED THL/SW ON

WO THRL/P-SW OFF

| RECORD
SATH63H

[ Tcm o[ connecToR]f
14 21
/G R
= (I
NS
= SATO45ID)

CHECK THROTTLE POSITION SWITCH | NG | Check the following items:
CIRCUIT. & 10A fuse [No. 18],
1. Turn ignition switch to “ON” located in the fuse block
position. : (J/B)]
{Do not start engine.) e Throttle position switch
2. Select “ECU INPUT SIGNALS” Refer to "Component
in “DATA MONITOR” mode for Inspection”, AT-173.
“AT” with CONSULT. & Harness for short or
3. Read out “CLOSED THL/SW” open between ignition
and “W/O THRL/P-SW" switch and throttle posi-
depressing and releasing accel- tion switch (Main har-
erator pedal. : ness)
Check the signal of throitle posi- ® Harness for short or
tion switch is indicated properly. open between throttle
) position switch and TCM
Acceleraio‘r Data manitor (Main hamess)
pedi! condi- CLOSED W/O THRL/ e Ignition switch
o THUSW P-Sw Refer to EL section
Released ON OFF ("POWER SUPPLY
Full ROUTING").
depr:ssr.sed OFF ON
OR
@ 1. Turn ignition switch to “ON”
position,
{Do not start engine.)
2. Check voltage between TCM
terminals (9, @ and ground
while depressing, and releasing
accelerator pedal slowly. (After
warming up enging)
Accelerator Voltage
pedal condi- | Tgrminal No. | Terminal No.
tion I @
Relpased Banery volt- | 4y or less
age
Full Battery volt-
depresied 1V orless a;ye
OK
h 4
NG

Perform self-diagnosis again after driving
for a while.

OK

Y

INSPECTION END

AT-171

1. Perform TCM input/
cutput signal inspection.

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

A

=V

LG

PD

A

[RA

HA
il
B

829
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TROUBLE DIAGNOSES FOR SYMPTOMS

DISCOMNECT

Overdrive control switch
harness connector

SAT168J

SAT517GB

-~

L \nhibitor switch 1

I

DISCONNELT
€y
W T

E13

W

I L—--o '-—J
SATB43BA)

SAT386H

21. TCM Self-diagnosis Does Not Activate
(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont'd)

COMPONENT INSPECTION
Overdrive control switch

¢ Check continuity between terminals ® and ® .

Switch position Continuity
ON No
OFF Yes

inhibitor switch

1. Check continuity between terminals (1) and @ and between
terminals @ and @, ® ,® , @, ® , @ while moving manual

shaft through each position.

Lever position

Terminal No.

@ —@

|

®—®

~|n|lolz| =

Lee e e|o
I

|0 |e|e|le

3

2. if NG, check again with manual control cable disconnected
from manual shaft of A/T assembly. Refer to step 1.
3. If OK on step 2, adjust manual control cable. Refer to AT-183.

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

5. If OK on step 4, adjust inhibitor switch. Refer to AT-183:

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

AT-172
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21. TCM Self-diagnosis Does Not Activate

(Inhibitor, Overdrive Control and Throttle
Position Switch Circuit Checks) (Cont’d)

E DISCONMECT
. E} Throttle position switch

ann) Closed throttle position switch (idle position) &
e Check continuity between terminals @ and @ . )

Acceleralor pedal condition Continuity MA
[Q] Released Yes A
Depressed No -
SA1212] g5 adjust closed throtlle position switch, refer to EC section '
(“Basic Inspection”, “TROUBLE DIAGNOSIS — Basic
Inspection”). e
6
e
CL
Wide open throttle position switch e
.VE iscomnEcT e Check continuity between terminals @ and @ . e
1.5 Accelerator pedal condition Continuity
@@D Released No
Depressed Yes
[,
SAT2131
[3A
BR
SH
38
=)
I8
=
1%
831
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TROUBLE DIAGNOSES — A/T Shift Lock System

Description

The mechanical key interfock mechanism also operates as a
shift lock:

With the key switch turned to “ON”, the selector lever cannot
be shifted from “P” (parking) to any other position unless the
brake pedal is depressed.

With the key removed, the selector lever cannot be shlfted
from “P” to any other position.

The key cannot be removed unless the selector lever is placed
in “P*.

The shift lock and key interlock mechanisms are controlled by
the ON-OFF operation of the shift lock solenoid and by the
operation of the rotator and slider located inside the key
cylinder, respectively.

Shift lock sclenoid

T — :
_\_—_“——
—— /
Park position switch , \

)

—Shi#t lock solenoid
harness connector

SAT2141
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TROUBLE DIAGNOSES — A/T Shift Lock System

Wiring Diagram — SHIFT —
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TROUBLE DIAGNOSES — A/T Shift Lock System

Diagnostic Procedure

SYMPTOM 1:

e Selector lever cannot be moved from “P” position with
key in “ON” position and brake pedal applied.

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

e Selector lever can be moved from “P” position when key
is removed from key cylinder.

SYMPTOM 2:

Ignition key cannot be removed when selector lever is set to

“P” position. It can be removed when

selector lever is set fo

any position except “P”.

CONNECT

s
HS.

Brake switch
harness terminal

il

L

SATU17HC

GG
ey | L

CONKNEGT

&

A/T device
harness terminal

=

G
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o o

b,

q LiG

———

o

[0)

SAT918HA

Check key interlock cable for damage. NG_ Repair key interlock cable.
oK | Refer to “Key Interlock
Cable”, AT-178.
4
Check selector lever position for damage. NG‘ Check selector lever. Refer
” "| to “ON-VEHICLE SER-
© VICE — Inhibitor Switch
and Manual Control Link-
age Adjustment”, AT-183.
y
CHECK POWER SOURCE. NG_ Check the following items:
1. Turn ignition switch to “ON” position. "] 1. Hamess for short or
{Do not start engine.) open between battery
2. Check voltage between brake switch and brake switch har-
harness terminal ) and ground. ness terminal (O
Voltage: Battery voltage 2. Fuse
oK 3. Ignition switch (Refer to
EL section.)
B .
CHECK INPUT SIGNAL NG | Check the following items:
{BRAKE SWITCH). | 1. Harness for short or
Turn ignition switch 1o “ON" position. open between A/T
(Do not start engine.} device hamess connec-
® Check voltage between A/T device har- tor @ and brake switch
ness terminal & and ground. harness connector (@
Brake pedal Voltage 2. Brake switch
{Refer to “Component
Depressed v Check”, AT-180.)
Released Battery voltage

¢OK
@
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TROUBLE DIAGNOSES — A/T Shift Lock System

& DISCONMECT
18.

A/T device

hamess connector

Be careful not

to reverse
polarity

IL%J

SAT919HB

Diagnostic Procedure (Cont’d)

@&
CHECK GROUND CIRCUIT. NG | 1. Repair hamess or con- Gl
1. Turn ignition switch to “OFF" posttion. " nector,
2. Disconnect A/T device harness connec- 2. Diode
tor. A
3. Check continuity between A/T device
harness terminal (I and ground.
SVl
Polarity Continuity
@ (+) NO
@ ) YES LG
OK
, =6
CHECK PARK POSITION SWITCH. NGt Replace park position
{Refer to “Component Check”, AT-179.) switch. EE
OK
; oL
CHECK SHIFT LOCK SOLENOID. NG Replace shiit fock solenoid.
(Refer to “Compenent Check”, AT-174.)
OK AT
¥
Reconnect shift lock harness connector.
r
Turn ignition switch from “OFF” to “ON” PO
position. (Do not start engine.)
A
y
Recheck shift lock operation. NG_ 1. Perform A/T device
7| inputfoutput signal
oK . .
inspection test.
4 2. If NG, recheck harness
INSPECTION END connector conneclion. BR
ST
RS
Bl
[FIA
EL
IDX
835
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TROUBLE DIAGNOSES — A/T Shift Lock System

Key Interlock Cable

Key interlock cable

\ Control lever

SAT351H

SATB02E

CAUTION:
¢ Install key interlock cable in such a way that it will not be

damaged by sharp bends, twists or interference with adja-

cent parts.
e After installing key interlock cable to control device, make

sure that casing cap and bracket are firmly secured in
their positions. If casing cap can be removed with an
external load of less than 39.2 N (4.0 kg, 8.8 ib), replace
key interlock cable with new one.

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

AT-178



TROUBLE DIAGNOSES — A/T Shlft Lock System
Key Interiock Cable (Cont'd)

INSTALLATION
1. Set key interlock cable to steering lock assembly and instal
lock plate.
2. Clamp cable to steering column and fix to control cable with
band. @]
3. Set control lever to “P” position.
[MIA
Key intertock
Staering cable
k
e SATO8EF] ER
4. Insert interlock rod into adjuster holder.
LG
EC
&
GL
5. lInstall casing cap to bracket.
9 MT

N 3
ey intertock red %‘gf‘ 6. Move slider in order to fix adjuster holder to interlock rod.

NI

Casing cap
( e

\
\\,;\\ / Slider ER

Bracket EA
SATE05E]
> GISCONNECT . DISCONNECT component Check _ B4
1s.
A/T device Shift lock solenmd SHIFT LOCK SOLENOID
hamess connector harness gonnector e Check operation by applying battery voltage between shift lock BR
solencid harness connector terminal @ and A/T device har-
ness connector terminal @ .
S
S
SATI20HA
BT
D{SCONNECT DISCONHECT PARK POSITION SWITCH =
. . e Check continuity between park position switch harness con-
AT dewce park posmon Sw“ch nector terminal @ and A/T device harness connector terminal HA
harness connector harness connector @ .
1 2 -y . .
G20 Condition Continuity [EL
B t When selector lever is set in “P” position and selec- No
@ tor tever button is released DX
Except above Yes
SATI21HA
837
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TROUBLE DIAGNOSES — A/T Shift Lock System
Component Check (Cont’d)

SV P BRAKE SWITCH
TS. o Check continuity between brake switch harness connector ter-
Brake switch minals M and @ .

harness connector

D) Condition Continuity
When brake pedal is depressed Yes
When brake pedal is released Nao

Check brake switch after adjusting brake pedal — refer to BR
satozec|  section (“Adjustment”, “BRAKE PEDAL AND BRACKET").

838 AT-180



ON-VEHICLE SERVICE

Control Valve Assembly and Accumulators

REMOVAL
1. Drain fluid from drain plug.
2. Remove oil pan and gasket. &l
3. Remove cil strainer.
A
EM
4. Remove control valve assembly by removing fixing bolts and
disconnecting harness connector. LG
Bolt length and location
Bolt symbol emm Gn)BET o EC
0] 33 (1.30)
45 (1.77
(1.77) EE

5. Remove solenoid valves and valves from valve body if neces-

sary. €L

6. Remove terminal cord assembly if necessary.

MIT

PD

FA

SAT353B

a

7. Remove accumulator B, ®, © and @ by applying com- R
pressed air if inecessary.
Hold each piston with rag.

8. Reinstall any part removed. BR
¢ Always use new sealing parts.
ST
RS
BT

Revolution Sensor Replacement

1. Remove exhaust tube mounting bracket. Refer to FE section
(“EXHAUST SYSTEM™). AN

2. Remove rear engine mounting member from body panel while
supporting A/T with jack. Tighten rear engine mounting mem-
ber bolts to the specified torque. Refer to EM section [l
("ENGINE REMOVAL").

3. Lower A/T assembly as much as possible.

SAT485|
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ON-VEHICLE SERVICE

SATAB6I

SAT786B

8T33200000
(J26082)

! : X K . /4;
&
. / . /\
\</ 2 7\ A\
- & Exhaust tube mounting bracket, ™

SAT485I

SAT1338| -

Revolution Sensor Replacement (Cont’'d)

4,
5.

Remove revolution sensor from A/T assembly.
Reinstall any part removed.

Always use new sealing parts.

Rear Oil Seal Replacement

1.
2.

Remove propelier shaft from vehicle. Refer to PD section
{(“Removal”, “PROPELLER SHAFT").
Remove rear oil seal.

Install rear ocil seal.
Apply ATF before installing.
Reinstall any part removed.

Parking Components Inspection

o oo

Remove propeller shaft from vehicle. Refer to PD section
{“Removal”, “PROPELLER SHAFT”).

Remove exhaust tube mounting bracket. Refer to FE section
(“EXHAUST SYSTEM"}. _
Remove rear engine mounting member from body panel and
A/T assembly while supporting A/T with jack. Tighten rear
engine mounting member bolts to the specified torque. Refer
to EM section (“ENGINE REMOVAL™).

Remove rear extension from transmission case.
Replace parking components if necessary.
Reinstall any part removed.

Always use new sealing parts.

AT-182



ON-VEHICLE SERVICE

Lock nut (¥)
Lock nut X
SATO72G

Inhibitor Switch Adjustment

Remove manual control linkage from manual shaft of A/T
assembly.

Set manual shaft of A/T assembly in “N” position.

Loosen inhibitor switch fixing bolts.

Insert pin into adjustment holes in both inhibitor switch and
manual shaft of A/T assembly. Be sure to insert as vertical as
possible.

Reinstall any part removed.

Check continuity of inhibitor switch. Refer to “Component
Inspection”, AT-81.

Manual Control Linkage Adjustment

Move selector lever from “P” position to “1” position. You should
be able to feel the detentes in each position.

If no detentes are felt or the position pointer is not aligned propetly,
adjust the linkage.

1.

Place selector lever in “P” position.

2. Loosen lock nuts.

Tighten lock nut & until it touches frunnion pulling selector
lever toward “R” position side without pushing button.
Back off lock nut ® 1 turn and tighten lock nut (¥) to the
specified torque.

Lock nut:

:11-15 N-m (1.1 - 1.5 kg-m, 8 - 11 ft-Ib}

Move selector lever from “P” position to “1” position. Make
sure that selector lever can move smoothly.

AT-183

A

ER

LG

EC
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REMOVAL AND INSTALLATION

SAT729D)

Gusse Front

Removal

CAUTION:

When removing the A/T assembly from engine, first remove
the crankshaft position sensor (OBD) from the A/T assembly

upper side.
Be careful not to damage sensor edge.

1.

oRw N

Disconnect A/T harness connector and ¢clamps.

Remove fluid charging pipe and oil cooler pipe at right side of
A/T assembly. Plug up openings.

Remove oil cooler pipe clamp at engine oil pan.

Disconnect speed sensor harness connector.

Remove control linkage from selector lever.

Remove propeller shaft. Refer to PD section (“Removal”,
“PROPELLER SHAFT™).

Insert plug into rear oil seal after removing propeller shafft,
Be careful not to damage spline, sleeve yoke and rear oil
seal, when removing propeller shaft.

Remove heat insulator from catalytic converter. Refer to FE
section (“EXHAUST SYSTEM”).
Remove exhaust tube bracket and separate rear exhaust tube
from converter. Refer to FE section (“EXHAUST SYSTEM”).
Remove starter motor.

[C}: 30 - 41 N'm (3.1 - 4.2 kg-m, 22 - 30 ft-ib)

10. Remove gussels and end plate.

AT-184



REMOVAL AND INSTALLATION
Removal (Cont’d}

@ 11. Remove bolts securing torque converter to drive plate. Gain
\ access to bolts by turning crankshatt.
(=]

> T

Oy = L 16
,,’4 ’/ ’ EC
' i

eL

12. Support A/T assembly by placing a jack under cil pan. _
13. Remove rear mounting member from body. Tighten rear T

mounting member bolts to the specified torque. Refer to EM .
section (“ENGINE REMOVAL").

PD
A
14. Lower A/T assembly as much as possible. RA
15. Remove oil cooler pipe from left side of A/T assembiy. Plug up
openings.
ST
RS
16. Remove bolts securing A/T assembly to engine. BT
17. Remove and lower A/T assembily.
Be careful not to damage steering gear and tubes. M
EL
D)4
SAT735D
843
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REMOVAL AND INSTALLATION

SATI77H

WD

Straightedge

AT t‘xﬁ/ ¥
Y 1stance "A™ ~E
S /Wé/{ 13

YA

® : A/T - engine
& : Engine (gusset)
to A/T

®
®

\ (5
® SAT436H

SATG38A

Installation

e Drive plate runout

CAUTION:

Do not allow any magnetic materials to contact the ring gear

teeth.
Maximum allowable runout:
Refer to EM section (“Inspection”, “CYLINDER
BLOCK”). ‘
If this runout is out of allowance, replace drive plate with ring
gear.

e When connecting torque converter to transmission, measure

distance “A” to be certain that they are carrectly assembled.
Distance “A’":
26.0 mm (1.024 in) or more

o |nstail converter to drive plate.

e Reinstall any part removed.

e After converter is installed to drive plate, rotate crankshatft
several turns and check to be sure that transmission
rotates freely without binding.

e Tighten bolts securing transmission.

Tightening torque Bolt length “¢”

Bolt No. N-m (kg-m, ft-Ib) mm (in)

©) 39 - 49 (4.0 - 5.0, 29 - 36) 40 {1.57)

@ 39 - 49 (4.0 - 5.0, 29 - 36) 50 (1.97)

@ 29-39 (3.0 -40, 22 - 29) 25 (0.98)
Gusset to

engine 29 - 39 (3.0 - 4.0, 22 - 29) 20 (0.79)
(4 bolts)

e Reinstall any par removed.

o Check fluid level in transmission.

¢ Move selector lever through all positions to be sure that trans-
mission 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” positions.
A slight shock should be felt by hand gripping selector each
time transmission is shifted.

e Perform road test. Refer to “ROAD TEST”, AT-61.

AT-186



MAJOR OVERHAUL

SEC. 311+313+315
(O : N-m (kg-m, ft-Ib)

: Apply recommended sealant Side seal ® Spring seat @U
{Genuine anaerobic liquid gasket, Side seal®é Cam fing return sprlng
Three Bond TB1215, Locktite Part
No. 51813 or equivalent.) Pivat pin w y
CATE): Apply ATF. VA
— . )
®. :p::ly pe.!r:leum jell)r:.- ) Control piston Rotor
¥ : Select with proper thickness. F’wol pln EM
Qil pump housing oil seal Q Cam rm
O-ring @@
. Friction fing B =R @ LG
rd Van /
[ 74-76
(7.5 - 7.7, 54 56) Vane ring
Qit pump housing E@

. /’
Input shaft /O-rlng 8@

Revarse clutch assembly

Retalnmg plate b4

,

-~
6< Converter housing

Torque converter

M

44 - 59 :
(4.5 - 6.0, 33 - 43) /
/
O] 16 - 21

{1.6 - 2.1, 12 - 15)

- ! PO

7
,\\ |
armg race@ FA

Seal ring Q@ \\%?
Front sun gear

Qil pump thrust waaher*®/l
Needle bearing EFA(P)

Oil pump cover e = N
High clutch assembly ,@%@ utch hub
- g }\ ~

~" Overrun ¢l
) -
High clutch hub . Needle bearing ®

\ Needle bearing I (P)
Bearing race@

Retaining plate*
- ez

Thrust washer ®

RN Snap fing
D-ring @@ Needle bearing IR ® g '\ ) Ehd bearing B
/ = A\
D-ring @- Bearing race EFA(E) S\ ’ Forward one-way clutch
Front internal gear A W End bearing S
(mth/rear planetary carrier) ] Snap ring

Forward clutch hub

Thrust washer ETH (@)

\ Rear internal gear
QJ Rear sun gear Eﬂ:

Needle bearing ®

Front planetary carrier B |
\

SAT189J
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MAJOR OVERHAUL

SEC. 311315317
: Nem (kg-m, in-Ib)

M ¢ Nem (kg-m, ft-It)
. Apply ATF.
. Apply petroleum jelly.

8

. Select with proper thickness.
. Adjustment is required.

o
%% @

D-ring 8 -
Qil seal 8 GTFy

s

D—ring@@
Qi seal §7§ GATE>
Overrun clutch assembly l
Low ohe-way @
clutch inner race Q
Retaining plate * Seal rlngg ®
/B // |
~
i W)
Forward clutch assembly ® F@ l
- %W
-~ @ [ 21-26
. Retaining piate % (2.1 - 2.7, 15 - 20)
Snap ring ' o
Neeadle beanng ® \ Speedometer pinion

Snap ring Q-ring 63- assembly

Slde plate Low & reverse ~ \
Low one-way clutch ®\ brake assembly b 7
_————————@“‘
i Snap rmg FUJ 3.7 - 4.9 7
Oil seal » Needio b (0.38 - 05, Parking pawl | _ | ate Rear oil seal 9-
‘:’ eedle earmg 33 0 - 43.4)  components E’)

’ D-ring

(2390 394 0, Termirtal cord assembly K@ %ﬂ [ " &“ rmg@-
22 - 29) . [0 24 - 29@?\’ 'J /{' /
Parklng rod (24 - 3.0, 17 - 22) ’I

O- rlng

Manual shat =@ Parkmg
. E’Z .5 - 3.9 ~ / actuator @ 5.7
0.25 - 0.4,
21, 7 34. 7) Spacer Transmlssnon case Qutput shaft rear (4(;5 6:}?
4 - 6(0.4- 05, 35 52) ‘ erap 3 €3 "WU'UUU'-' )
. " Detent sprmg -~ |/ﬁ @ Gasket@ \Parkmg gear sensor
Needie bearing 20 - 25
Manual plate //Anchor - ) _
Hdo 51 (41 - 5.2, 30 - 38)/'—*— and //é | Cutput shaft (20 - 2.5, 14 - 18)
Mg pin#r {3 -
D rin O-rln
g Q- g —O-ringe
S Y.
Accumulator
Sarvo Accumulator ~Eontrol valve
assembly | zssemb"’ 2 & @ 7-9(0.7 - 0.9, 61 - 78)
O-ring Q % A rlng@
= AP
2
D-ring@ . 7 - 9{0.7 - 0.9, 61 - 78)
Magnet
Gasket Q—@ Washer
g\@a Drain plug €38 [0] 29 - 39 (3.0 - 4.0, 22 - 29)
: J Qil cooler tube bracket
B 9.8 - 11.8 (1.0 - 1.2, 7 - 9) Self-sealing bolt
@7 -907-09 6 -79
SAT180J

846
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MAJOR OVERHAUL

Qil Channel

1 — 2 accumulator drain

1 —2 accumulator back pressure
2 3 accumulator back pressure

3-=-4 & N—R accumulator shoulder pressure

Servo 2nd apply chamber pressure N -~ D accumulator back pressure

Servo 3rd release chamber pressure 2 -=3 accumulator shoutder pressure

Qil pump feedback pressure N — D accumulator shoulder pressure

Servo 4th apply chamber prassure

Oil pump discharge hole

Front fubricating hole

High-clutch pressure

Torque converter pressure (lock-up released)
Reverse clulch pressure

Torque converter pressure (lock-up applied)

Onﬂ
E%\ Low & reverse brake pressure
e [3
M Cverrun clutch pressure
=

-
*  Accumulator back and
shoulder pressure are shown below.
Back pressure Shoulder pressure

[

1
I
1
QOit pump suction hole ;
Accumulator

piston
Torgue converter pressure

High-clutch pressure (lock-up released)

Front lubricating hole
Reverge cluich pressure
— Torque converter pressure
l ,f {lock-up applied}

s
- L Clutch pressure
-4

P m——————

Gil pump discharge hols
N Ol pump feedback pressure

Git pump
feedback
pressure

Qil pump suction hole

o
Qil pump discharge hole
0 Front lubricating hole/"_? Oil pump suction hole
High-clutch pressure Torgue converter pressure

Torque converter pressure (lock-up applied)
(lock-up released) Reverse clutch

Forward clutch prassure pressure

Cverrun clutch
pressure

Oil cooler tube {IN} hole
Oil cooler tube (OUT)

Serva 3rd p ubricating hol
and rear lubricating hole
chamber pressure 3—4 & N —R accumulator back %ressure

Servo 4th apply chamber pressure
Sarvo 2nd apply chamber pressure

Forward clutch pressure

SAT185BA

AT-189
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=04

FE

GL

T

BR

ST

RS

B
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ings

Locations of Needle Bearings, Thrust Washers

MAJOR OVERHAUL
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DISASSEMBLY

Disassembly
1. Drain ATF through drain plug.
2. Remove torque converter by holding it firmly and turning while
pulling straight out.
@l
MA
SATC188 EM
KV31102100 3. Check torque converter one-way clutch.
(J37065) (Rotate) a. Insert Tool into spline of one-way clutch inner race. LG
Wire (Hold) b. Hook bearing support unitized with one-way clutch outer race
with suitable wire.
c. Check that one-way clutch inner race rotates only clockwise EC
with Tool while holding bearing support with wire.
FE
CL
SATE21G
4. Remove inhibitor switch from transmission case. T
_ PR
)j Inhibitor switcﬁ N ‘ EA
SAT021B
5. Remove oil pan.
e Always place oil pan straight down so that foreign par-
ticles inside will not move.
3R
ST
S
SAT186B
6. Place transmission into Tool with the control valve facing up. B
A
EL
: ([B74
STG7870000
(J37088) SATS22G
849
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DISASSEMBLY

SAT171B

Fluid temperature
sensor

Connectors

SATO09B| -

Disassembly {Cont'd)

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

e If frictional material is detected, replace radiator after
repair of A/T. Refer to LC section (“Radiator”, “ENGINE

COOLING SYSTEM”).

8. Remove torque converter cluich solenoid valve and A/T fluid

© temperature sensor connectors.
¢ Be careful not t¢c damage connector.

w

Remove oil strainer.,

a. Remove oil strainer from control valve assembly.

Then remove O-ring from oil strainer.

b. Check oil strainer screen for damage.

10. Remove control valve assembly.

a. Straighten terminal clips to free terminal cords then remove

terminal clips.

AT-192



DISASSEMBLY
Disassembly (Cont’d)

b. Remove bolts ® and ®, and remove control valve assembly

Front from transmission.

Tube bracket ﬁ' Tube /bra{cket Bolt symbol Length mm (in)

@ ® 33 (1.30

45 (1.77)
MIA
=V
LC
E
FE
GL

SAT353B
¢. Remove solenoid connector.

M

¢ Be careful not to damage connector.

PD
A
d. Remove manual valve from control valve assembly. BA
BR
ST
RS
11. Remove terminal cord assembly from transmission case while BT
pushing on stopper.
e Be careful not to damage cord. A
¢ Do not remove terminal cord assembly unless it is dam-
aged.
EL
o
5AT128B
851
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DISASSEMBLY
Disassembly (Cont’d)

12. Remove converter housing from transmission case.
¢ Be careful not to scratch converter housing.

SATOO9A

13. Remove O-ring from input shaft.

SATO95A

14. Remove oil pump assembly.
a. Attach Tool to oil pump assembly and extract it evenly from
transmission case.

‘ ST25850000

(J25721-A) SATO278

b. Remove O-ring from oil pump assembly.
c. Remove traces of sealant from oif pump housing.

¢ Be careful not to scratch pump housing.

d. Remove needle bearing and thrust washer from oil pump
assembly.

SAT108B|

852 | AT-194




DISASSEMBLY

goyo
o

i

SAT029B

SATI86A

SATES5

SATO308

Disassembly (Cont’'d)

15. Remove input shaft and oil pump gasket.

16. Remove brake band and band strut.

a. Loosen lock nut and remove band servo anchor end pin from

transmission case.

b. Remove brake band and band strut from transmission case.

¢. Hold brake band in a circular shape with clip.

17. Remove front side clutch and gear components.
a. Remove clutch pack (reverse clutch, high clutch and front sun

gear) from transmission case.

AT-195

A
W
LG
EG
FE
CL
i)

PD

BT

HA

EL
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DISASSEMBLY

Front

SAT113B

SATO74A

SAT189B

Disassembly (Cont’d)

b. Remove front bearing race from clutch pack.
c. Remove rear bearing race from clutch pack.

d. Remove front planetary carrier from transmission case.

e. Remove front needle bearing from front planetary carrier.
f.  Remove rear bearing from front planetary carrier.

g. Remove rear sun gear from transmission case.

18. Remove rear extension.
a. Remove rear extension from transmission case.
b. Remove rear extension gasket from transmission case.

AT-196



DISASSEMBLY
Disassembly (Cont’d)

c. Remove oil seal from rear extension.
e Do not remove oil seal unless It is to be replaced.

@l
A
SAT1908 &N
d. Remove revolution sensor from rear extension.
g. Remove O-ring from revolution sensor. &
EE
FE
GL
SAT191B
19. Remove output shaft and parking gear. MT
a. Remove rear snap ring from output shatft. i
A
SATO80A .
J— = === b. Slowly push output shaft all the way forward. A

(d

— ;‘__—M ¢ Do not use excessive force,
; \//q / I /E ¢. Remove snap ring from output shaft. _
- 77| ] ) BR

Pliers location

SATISTA

d. Remove output shaft and parking gear as a unit from transmis-

sion case.
e. Remove parking gear from output shaft. HA

SAT109B

AT-197 855



DISASSEMBLY

Disassembly (Cont'd)

f.  Remove needle bearing from transmission case.

20. Remove rear side clutch and gear components.
a. Remove front internal gear.

b. Remove bearing race from front internal gear.

SAT110B

¢. Remove needle bearing from rear internal gear.

d. Remove rear internal gear, forward clutch hub and overrun
clutch hub as a set from transmission case.

SATO51A

- AT-198




DISASSEMBLY

SAT034B

SATO035B

SAT036B

SATO37B)

SAT038B

Disassembly (Cont’d)

e.

i.

g-

h.

21
a.

Remove needle bearing from overrun clutch hub.

Remove overrun clutch hub from rear internal gear and for-

ward clutch hub.

Remove thrust washer from overrun clutch hub.

Remove forward clutch assembly from transmission case.

. Remove band servo and accumulator components.

Remove band servo retainer from transmission case.

AT-199

@l
A
EM
LG
EG
FE
CL
W

PD

FA

RS
BY

FA
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DISASSEMBLY

SAT040BA
Front
2= 3 o>
Accumulator (3> 4 N>R
piston (B) Accumulator
pistor (D)

(N = D)
Accumulator

piston (&)

(1-2)

Accumulator
piston {€)
SATS23GA

SAT041B

Manual plate

Retaining pi
ing pin Oil seal
j? Manual shaft

=Ly

Lock nut
1D
in

]

Transmission case

SAT0428

Disassembly (Cont’'d)

b. Apply compressed air to oil hole until band servo piston comes
out of transmission case.

e Hold piston with a rag and gradually direct air to oil hole.

¢. Remove return springs.

d. Remove springs from accumulator pistons ®, © and (.

e. Apply compressed air to each oil hole until piston comes out.

e Hold piston with a rag and gradually direct air to oil hole.

ldentification of accumulator pistons

® ® ®

Identification of oil holes @ O] @© @

f.

22.

Remove O-ring from each piston.

Remove manual shaft components, if necessary.
Hold width across flats of manual shaft (outside the transmis-

sion case) and remove lock nut from shaft.

Remove retaining pin from transmission case.

AT-200



DISASSEMBLY

SAT044B,

Disassembly (Cont’d)

C.

d

e.

f.

While pushing detent spring down, remove manual plate and

parking rod from transmission case.

. Remove manual shaft from transmission case.

Remove spacer and detent spring from transmission case.

Remove oil seal from transmission case.

AT-201

@l

VA

[FIA

EL

DX
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REPAIR FOR COMPONENT PARTS

Oil Pump

SEC. 313 [0 : Nem (kg-m, ft-Ib)

Control piston Side seal‘® . Apply ATF.
.
Qil seal@ o @ Pivot pin \
-ring D)

Side seal ® ®: Apply petroleum jelly.
Oil pump housing

Qil pump cover assembly
Friction ring 78 (B) [ 16 - 21
16 - 2.1, 12 - 15
Vane ring ( )

oses]

wie, b \@ g

L@iﬁ: J ‘
Cam ring spring

\t
Vane
O-ring @ Rotor

Reverse clutch

seal ring@ ®

High clutch seal ring
Pivot pin Q@

Cam ring

Spring seat

SAT648AB

DISASSEMBLY
1. Loosen bolts in numerical order and remove oil pump cover.

o)
SATE49A

2. Remove rotor, vane rings and vanes.
& inscribe a mark on back of rotor for identification of fore-
aft direction when reassembling rotor. Then remove rotor.

3. While pushing on cam ring remove pivot pin.
s Be careful not to scratch oil pump housing.

SATER1A| -

AT-202




REPAIR FOR COMPONENT PARTS
Oil Pump (Cont’d)

4.  While holding cam ring and spring lift out cam ring spring.
e Be careful not to damage oil pump housing.
e Hold cam ring spring to prevent it from jumping.

[ER

SATE52A

5. Remove cam ring and ¢cam ring spring from oil pump housing.

LG

E¢

CL

SATB53A

6. Remove pivot pin from control piston and remove control pis- MiT

ton assembly.

PD
P&
SATE544
7. Remove oil seal from oil pump housing.
e Be careful not to scratch oil pump housing.
BR
S
RS
SATE55A
INSPECTION BY
Oil pump cover, rotor, vanes, control piston, side seals,
cam ring and friction ring (A
& Check for wear or damage.
IEIL
DX
SATEE6A
861
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REPAIR FOR COMPONENT PARTS

Dial

indicator

Straightedge

Rotor

Oil pump
housing

SATE57AB

pe—

e
7

Seal ring

7

SATG58A

ST33200000
(J26082)

SATOB1E

SATE54A

QOil Pump (Cont’d)

Side clearances

¢ Measure side clearances between end of oil pump housing
and cam ring, rotor, vanes and control piston. Measure in at
least four places along their circumferences. Maximum mea-
sured values should be within specified positions.

o Before measurement, check that friction rings, O-ring,
control piston side seals and cam ring spring are
removed.

Standard clearance (Cam ring, rotor, vanes and
control piston):
Refer to SDS, AT-265.

e If not within standard clearance, replace oil pump assembly
except oil pump cover assembly.

Seal ring clearance

® Measure clearance between seal ring and ring groove.

Standard clearance:
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Wear limit:
0.25 mm (0.0098 in)
e If not within wear limit, replace oil pump cover assembly.

ASSEMBLY
1. Drive oil seal into oif pump housing.
Apply ATF to outer periphery and lip surface.

2. Install cam ring in ¢il pump housing by the foilowing steps.

a. Install side seal on control piston.

® Pay attention to its direction — Black surface goes toward
control piston.

e Apply petroleum jelly to side seal.

b. Install control piston on oil pump.

¢. Install O-ring and friction ring on cam ring.
e Apply petroleum jelly to O-ring.

AT-204



REPAIR FOR COMPONENT PARTS

SATGG1A

SATGE1A

Small dia. -
seal rings __
7. [G) '
Large dia. =
seal rings g
EFR® ,
-

SATE63A

Oil Pump (Cont'd)

d.

€.

3.
]

Assemble cam ring, cam ring spring and spring seat. Install
spring by pushing it against pump housing.

While pushing on cam ring install pivot pin.

Install rotor, vanes and vane rings.
Pay attention to direction of rotor.

Install ofl pump housing and oil pump cover.

Wrap masking tape around splines of oil pump cover assem-
bly to protect seal. Position oil pump cover assembly in oil
pump housing assembly, then remove masking tape.

Tighten bolts in a criss-cross pattern.

Install new seali rings carefully after packing ring grooves with
petroleum jelly. Press rings down into jelly to a close fit.
Seal rings come in two different diameters. Check fit care-
fully in each groove.
Small dia. seal ring:
No mark
Large dia. seal ring:
Yellow mark in area shown by arrow
Do not spread gap of seal ring excessively while install-

ing. It may deform ring.

AT-205

6L
WT
BD
FA

RA

EL
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REPAIR FOR COMPONENT PARTS

SEC. 317

(@) 10 - 13 (1.0 - 1.3, 87 - 113) —

Control Valve Assembly

Torque converter clutch solenoid valve

AT fluid temperature sensor \

Harress clip

Reamer bolt

Separator plate @

3-unit salenoid assembly
(overrun clutch sotenoid valve and
shift solenaid valves A and B)

7-9 (0.7 - 0.9, 61 - 78) \ Harness clip
Y

% : N-m (kg-m, in-lb)

SAT191d

AT-206



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont'd)

DISASSEMBLY

1. Remove solenoids. .
a. Remove torque converter clutch solenoid valve and side plate

from lower body.
b. Remove O-ring from solenoid. @l

MA

[ER

c. Remove line pressure solenoid valve from upper body.

d. Remove O-ring from solenoid. LS
EC
CL
SATEE7A
e. Remove 3-unit solenoid assembly from upper body. T

\ Q&ﬁ——\ %J%“fzd@ f.  Remaove O-rings from solenoids.
— O 0
B

Shift solenoid valve A. & ”
CETI e
t M(/ Q Shift solencid valve
o S 2T S AT
SRS \if

PD
QOverrun clutch
solenoid valve FA
SATD43G
2. Disassemble upper and fower bodies. B4,

a. Place upper body facedown, and remove bolts, reamer bolts

and support plates.
b. Remove lower body, separator plate and separate gasket as 3R

a unit from upper body.
e Be careful not to drop pilot filter, orifice check valve, .
spring and steel balls. S

SAT195B

¢. Place lower body facedown, and remove separate gasket and

separator plate.
d. Remove pilot filter, orifice check valve and orifice check spring. A
il

SATE70A

AT-207 \
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REPAIR FOR COMPONENT PARTS

SATE71A

a“.(——/

= [
=1,

"- ;:T‘-:-r-—f-/
s =

S
N
AN Y
Y, “'?3\ )
-\\\&\\2\%— S h
RN
e,

SATE72A

SAT673A

Tube
connector

Tube bracket

"5 Q

go
0

R0

0
2
o
co

= a0t go

SATE7TSA

Control Valve Assembly (Cont’d)

e. Check to see that steel balls are properly positioned in upper
body. Then remove them from upper body.

INSPECTION

Lower and upper bodies
e Check to see that there are pins and retainer plates in lower
body.

e Check to see that there are pins and retainer plates in upper
body.
o Be careful not to lose these parts.

e Check to make sure that oil circuits are clean and free from

damage.
e Check tube brackets and tube connectors for damage.

Separator plates

e Make sure that separator plate is free of damage and not
deformed and cil holes are clean.

AT-208



REPAIR FOR COMPONENT PARTS
Control Valve Assembly (Cont’d)

Pilot filter
e Check to make sure that filter is not clogged or damaged.

(6
A
SATG76A EM
Torque converter clutch solenoid valve
e Check that filter is not clogged or damaged. LG
e Measure resistance. Refer to “Component Inspection”,
AT-112.
E®
RE
¢l
SATO91B
Line pressur lenoid valv .
e pressure sole e W

e Check that filter is not clogged or damaged.
e Measure resistance. Refer to “Component Inspection”,
AT-112.

PD

FA

3-unit solenoid assembly (Overrun clutch solenoid 21

valve and shift solenoid valves A and B)

e Measure resistance of each solenoid. Refer to “Component __
Inspection”, AT-112. BR

SAT0O9EB)

A/T fluid temperature sensor
e Measure resistance. Refer to “Component Inspection”,
AT-149.° A

Fluid temperature

sensor
EL

SAT196B

AT-209 867



868

REPAIR FOR COMPONENT PARTS

==

4-
; S

00 00,

.
c 0 -1

[}

*E0 3o 4

0 o o?

o0’ oo

Reamer bolt {short)

SATE81A

SATGE82A

Orifice check valve

& ., Bolt length:
‘g' 27 (1.06)

Al

Unit: mm (in) SAT197B

Control Valve Assembly (Cont’d)
ASSEMBLY

1. Install upper and lower bodies.
a. Place oil circuit of upper body face up. Install steel balis in their
proper positions.

b. Install reamer bolts from bottom of upper body and install
separate gaskets.

c. Place oil circuit of lower body face up. Install orifice check
spring, orifice check valve and pilot filter.

d. Install lower separate gaskets and separator plates on lower

body.

e. Install and temporarily tighten support plates, fluid temperature

sensor and tube brackets.

AT-210



REPAIR FOR COMPONENT PARTS

SAT198B

) ‘i) Crg

= OO0 6

SAT200B

— e

N -
srLftisLl?aéid_gajv;l[ I\___QJE—«I @5}
B

Overrun slutch

solenoid valve
SAT043G

SATH67A

Control Valve Assembly (Cont’d)

f.  Temporarily assemble lower and upper bodies, using reamer

boit as a guide.

e Be carefui not to dislocate or drop steel balls, orifice
check spring, orifice check valve and pilot filter.

g. Install and temporarily tighten bolts and tube brackets in their

proper locations.
Belt length and location:

Bolt symbol ® ® © @
. 70 50 33 27
Bolt length mm w26 | (197 | (1.30) | (1.08)

2. Install solenoids.

a. Attach O-ring and install torque converter clutch solencid valve

and side plates onto lower body.

b. Attach O-rings and install 3-unit solenoids assembly onto

upper body.

¢.  Aftach O-ring and install line pressure solenoid valve onto

upper body.
3. Tighten all bolts.

AT-211
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M
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869 |



REPAIR FOR COMPONENT PARTS

Control Valve Upper Body
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Numbers preceding valve springs correspond with those shown in SDS on page AT-263.

Apply ATF to all components before their installation.

AT-212
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REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)
DISASSEMBLY

1. Remove valves at parallel pins.
¢ Do not use a magnetic hand.

@l
MIA
=M
a. Use a wire paper clip to push out parailei pins.
LG
EC
FE
GL
b. Remove parallel pins while pressing their corresponding plugs
and sleeves. T
¢ Remove plug slowly to prevent internal parts from jump-
ing out.
QPial‘rqa!Iealin PD
20
SN
e d w A FA
= X
\1/)/ 4r/-‘/ {\ W/’ [=" satezsa
c. Place mating surface of valve facedown, and remove internal - B
parts.
e If a valve is hard to remove, place valve body facedown
and lightly tap it with a soft hammer. BR
e Be careful not to drop or damage valves and sleeves.
ST
Soft hammer @S
SATB24A)
2. Remove valves at relainer plates. BT
a. Pry out retainer plate with wire paper clip.
FA
EL
DX
Relainer plate
SATB25A
871
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REPAIR FOR COMPONENT PARTS

D : Outer diameter

€ : Free length

SATBE29A

Valve

SATB30A

Control Valve Upper Body (Coht’d)

b. Remove retainer plates while holding spring.

c. Place mating surface of valve facedown, and remove internal
parts.
e |f a valve is hard to remove, lightly tap valve body with a

soft hammer.
o Be careful not to drop or damage valves, sleeves, etc.

e 4-2 sequence valve and relay valve are located far back in
upper body. If they are hard to remove, carefully push them out
using stiff wire.

e Be careful not to scratch sliding surface of valve with wire,

INSPECTION

Valve springs
e Measure free length and outer diameter of each valve spring.
Also check for damage or deformation.
Inspection standard:
Refer to SDS, AT-263.
e Replace valve springs if deformed or fatigued.
Control valves

e Check sliding surfaces of valves, sleeves and plugs.

ASSEMBLY

1. Lubricate the control valve body and all valves with ATF. Install
control valves by sliding them carefully into their bores.

¢ Be careful not to scratch or damage valve body.

AT-214



REPAIR FOR COMPONENT PARTS
Control Valve Upper Body (Cont’d)

e Wrap a small screwdriver with vinyl tape and use it to insert the
valves into proper position.

EA

B

Pressure regulator valve

e |f pressure regulator plug is not centered properly, sleeve can- LG
not be inserted into bore in upper body.
If this happens, use vinyl tape wrapped screwdriver to center

=
Figh")i' Push_sfet_’-tve sleeve until it can be inserted. EG
in while turming 1t e Turn sleeve slightly while installing.
. E
Center plug FE
iil_s_pool bore
1% 6L
SAT832A
Accumulator control valve .
) . : T
e Align protrusion of accumulator control sleeve with notch in
plug.

e Align paraliel pin groove in plug with parallel pin, and install
accumulator control valve.

PD

FA

Pl SAT833A

2. Install parallel pins and retainer plates.

e While pushing plug, install parallel pin.

A
|

DX

AT-215 873



REPAIR FOR COMPONENT PARTS

~Control Valve Upper Body (Cont’d)
4-2 sequence valve and relay valve

e Push 4-2 sequence valve and relay valve with wire wrapped in
vinyl tape to prevent scratching valve body. Install parallel pins.

SATB35A

¢ Insert retainer plate while pushing spring.

i

SAT836A

874 AT-216



REPAIR FOR COMPONENT PARTS

Control Valve Lower Body
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Apply ATF to all components before their installation.

Numbers preceding valve springs correspond with those shown in SDS on page AT-263.

SAT112GB

875

AT-217



REPAIR FOR COMPONENT PARTS
Controil Valve Lower Body {Cont’d)

DISASSEMBLY

1. Remove valves at parallel pins.

2. Remove valves at retainer plates.
For removal procedures, refer to “DISASSEMBLY” of Centrol
Valve Upper Body, AT-213.

SAT838A

INSPECTION

£ Valve springs
© o Check each valve spring for damage or deformation. Also
c measure free [ength and outer diameter.
© Inspection standard:
o Refer to SDS, AT-263.
® Replace valve springs if deformed or fatigued.
_ % :Freelength Control valves
e (Check sliding surfaces of control valves, sleeves and piugs for
SATEZ9A damage.
ASSEMBLY

e Install controi valves.
For installation procedures, refer to “ASSEMBLY” of Control

Valve Upper Body, AT-214.,

SAT838A

o7 AT-218



REPAIR FOR COMPONENT PARTS

Reverse Clutch

SEC. 315 :

For the number of clutch sheets : Apply ATF.

{drive plate and driven plate), % : Select with proper thickness.
refer to the cross-section below.

Driven plate

Retaining plateX

Direction of oil seal Directon af a{sﬁlale :i’
-
D-ring Q-
't Snap ring
Reverse cluteh drumCATED 6 &

M,
A
3
3
Drive plate CATF

Snap rin
i QQ Dish plate Ga7F>

Spring retainer
Return spring Dish plate

Drive plate
Piston P
Retaining plate W

Oil seal
Q = Snap ring
1

Driven plate SAT193J

DISASSEMBLY

1. Check operation of reverse clutch.

a. Install seal ring onto oil pump cover and install reverse clutch.
Apply compressed air to oit hole.

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.

¢ Qil seal might be damaged.

e Fluid might be leaking past piston check ball.

SAT841A

2. Remove drive plates, driven plates, retaining plate, dish plate
and snap ring.

SATB42A

AT-219
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REPAIR FOR COMPONENT PARTS

Kv31102400
(434285 and
J34285-87)

SATS24G

SATB44A

D : Outer diameter

¢ : Free length

SATB29A)

Thickness

Facing

Caore plate

SATB45A

Reverse Clutch (Cont’d)

3. Remove snap ring from clutch drum while compressing clutch
springs.

® Do not expand snap ring excessively.

4. Remove spring retainer and return spring.

5. Install seal ring onto oil pump cover and install reverse clutch
drum. While holding piston, gradually apply compressed air to
0il hole until piston is removed.

¢ Do not apply compressed air abruptly.

6. Remove D-ring and oil seal from piston.

INSPECTION

Reverse clutch snap ring and spring retainer
e Check for deformation, fatigue or damage.

Reverse clutch return springs
& Check for deformation or damage. Also measure free length

and outside diameter.
Inspection standard:
Refer to SDS, AT-263.

Reverse clutch drive plates
e Check facing for burns, cracks or damage.
¢ Measure thickness of facing.
Thickness of drive plate:
Standard value 2.0 mm (0.079 in)
Wear limit 1.8 mm (0.071 in)
e [f not within wear limit, replace.
Reverse clutch dish plate

e Check for deformation or damage.

AT-220



REPAIR FOR COMPONENT PARTS

Check ball

No air leakage Air leakage is present.
Check ball Check ball

Check ball

SATE46A

SAT847A

SATS48A

SATS49A

KV31102400
{J34285 and
J34285-87)

SATS24G)

Reverse Clutch (Cont’d)

Reverse clutch piston

e Shake piston to assure that balls are not seized.

e Apply compressed air to check ball oil hole opposite the return
spring. Make sure there is no air leakage.

e Also apply compressed air to oil hole on return spring side to
assure that air leaks past ball.

ASSEMBLY
1. Install D-ring and oil seal on piston.
e Apply ATF to both parts.

2. Install piston assembly by turning it slowly and evenly.

e Apply ATF to inner surface of drum.

3. Install return springs and spring retainer.

4. Install snap ring while compressing cluich springs.

AT-221
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REPAIR FOR COMPONENT PARTS
Reverse Clutch (Cont’d)
e Do not align snap ring gap with spring retainer stopper.

SAT850A

5. Install drive plates, driven piates, retaining plate and dish plate.
6. Install snap ring.

SATB42A

7. Measure clearance between retaining plate and snap ring. It
not within aliowable limit, select proper retaining plate.
Specified clearance:
Standard
0.5 - 0.8 mm (0.020 - 0.031 in}
Allowable limit
1.2 mm {0.047 in})
Retaining piate:
Refer to SDS, AT-264.

SAT852A

8. Check operation of reverse clutch.
Refer to “DISASSEMBLY" of Reverse Clutch, AT-219.

SATB41A

880 AT-222



REPAIR FOR COMPONENT PARTS

High Clutch

SEC. 315

For the number of clutch sheets
(drlve plate and driven plate),
refer to the cross-section below.

Retaining plate*
Gl

Snap ring

Driven plate

MA
D-ring (Large) Q Bl
D-ring (Small) Q
Cluich piston
Spring retainer ﬂ;.@

High clutch drum{aTF>
EG

CONN ' J
N
‘ .
= Q i o plate Driven plate
7 Return spring
’ CL
=~ Snap ring

Retaining M
plate¥
Drive plate

. Apply ATF.

* : Select with proper thickness.
SAT1944

PD

FA

DISASSEMBLY AND ASSEMBLY

Service procedures for high cluich are essentiaily the same as
those for reverse clutch, with the following exception: B

ST

High clutch assembly [%S

SATB53A

¢ Check of high clutch operation

SAT854A

AT-223 88l |
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REPAIR FOR COMPONENT PARTS

High Clutch (Cont’d)

¢ Removal and installation of return spring

KV31102400
134285 and
J34285-87)

SATS25G

e |nspection of high clutch return springs
Inspection standard:
Refer to SDS, AT-263.

D : Outer diametar

€ : Free length

SATE29A)

e Inspection of high cluich drive plate
Thickness of drive plate:
Standard
Facing 1.6 mm {0.063 in)
Wear limit
1.4 mm (0.055 in)

Thickness

Core plate

SATBALA

e Measurement of clearance between retaining plate and snap
ring
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-264.

Feeler gauge

SATB58A

AT-224



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches

SEC. 315
For the number of clutch sheets
{drive plate and driven plate), Direction of @l
refer to the cross-section below. dish plate
Snap ring
Direction of dish plate Retaining plate % Mﬂ‘:\
: Drive piate
Snap fing { Drlla!e *
Dish plate EM

Drive plate

Driven plate

By

Retaining plate¥ ‘

Dish plate

e P

Forward clutch plate

D-ting @ GID)
I%tué%%prmg

Snap rmg@

N
Forward clutch piston
° BA

Spring retainer
il seal@
Qverrun clutch piston
BR
. Direction of oil seal Direction of oil seal
Driven plate D“Vej plate gT
i
RS
Snap ring
Retaining plate % B
Drive plate T
Snap ring
Retaining plate % -
Drive plate § P

A

EL

: Apply ATF. 1DX

% : Select with proper thickness.
SAT195J
883
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REPAIR FOR COMPONENT PARTS

SAT860A

SATBE5A

SATBGIA

Forward and Overrun Clutches (Cont’d)
DISASSEMBLY AND ASSEMBLY

Forward and overrun clutches are serviced essentially the same
way as reverse cluich is serviced. However, note the following

exceptions.
e Check of forward clutch operation.

e Check of overrun clutch operation.

¢ Removal of forward clutch drum _
Remove forward clutch drum from transmission case by hold-

ing snap ring.

e Removal of forward clutch and overrun clutch pistons
While holding overrun clutch piston, gradually apply com-
pressed air to oil hole. -

—
.

2. Remove overrun clutch from forward clutch.

AT-226



REPAIR FOR COMPONENT PARTS

Forward and Overrun Clutches (Cont’'d)

¢ Removal and installation of return springs

@l
Kv31102400 MA
{J34285 and :
J34285-87)
SATH26G EM

e Inspection of forward clutch and overrun clutch return springs

g Inspection standard: LG
§ Refer to SDS, AT-263.
Ee
la)
o
' =
¢ : Free length
ClL.

SATE29A

Thickness Inspection of forward clutch drive plates

Thickness of drive plate: '
' Standard
Facing 1.6 mm (0.063 in)
Wear limit
1.4 mm (0.055 in)
Core plate
' A

SAT8454A,
Thickness e Inspection of overrun clutch drive piates
' Thickness of drive plate:
Standard
Facing 2.0 mm (0079 ln) BR
Wear limit
1.8 mm (0.071 in)
ST
Core plate
RS
' SATB45A -
e Installation of forward clutch piston and overrun clutch piston El
1. Install forward clutch piston by turning it slowly and evenly.
e Apply ATF to inner surface of clutch drum. A
EL
DX
!
SATBE6A)
885

AT-227
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REPAIR FOR COMPONENT PARTS

SATB6TA

SAT868A

Feeler gauge

N

SATET0A

Forward and Overrun Cluiches (Cont’d)

Align notch in forward clutch piston with groove in for-
ward clutch drum.

Install overrun clutch by turning it slowly and evenly.
Apply ATF to inner surface of forward clutch piston.

Measurement of clearance between retaining plate and snap
ring of overrun clutch
Specified clearance:
Standard
1.0 - 1.4 mm (0.039 - 0.055 in)
Allowable limit
2.0 mm {0.079 in)
Retaining plate:
Refer to SDS, AT-264.

Measurement of clearance between retaining plate and snap
ring of forward clutch
Specified clearance:
Standard
0.35 - 0.75 mm (0.0138 - 0.0295 in)
Allowable limit
1.85 mm (0.0728 in)
Retaining plate:
Refer to SDS, AT-264.

AT-228



REPAIR FOR COMPONENT PARTS

Low & Reverse Brake

SEC. 315 Low & reverse hrake piston

Oil seal 3§ GATE

g

. Needle bearing I
Retaining plated — '
Driven plate 8 ® .
DI N
\ Return  D-ring
spring 8
] Seal ring - .
) 21 - 26 N'm
Q@ P (2.1 - 2.7 kg-m,
\ 15 - 20 ft-Ib)

For the number of ciutch sheets Low one-way
(drive plate and driven plate}, clutch inner race
refer to the cross-section below. Spring retainer

Snap ring Dish plate

Drive plate CATF}
Retaining plate 3 Driver plate % Diraction of
Snap ring oil seal
L :__L_[ Direction of
Q dish plate
(L :7
: Apply ATF. E :_‘:";. J
® : Apply petroleum jelly. N I Y\
* : Select with proper thickness. Dri l lat Dish plate
rive plate SAT196J
DISASSEMBLY
| B 1. Check operation of low and reverse brake.
. Install seal ring onto oil pump cover and install reverse clutch.
: Apply compressed air 1o ¢il hole.

Check to see that retaining plate moves to snap ring.
If retaining plate does not contact snap ring,

D-ring might be damaged.

Oil seal might be damaged.

Fluid might be leaking past piston check ball.

2. Remove snap ring, low and reverse brake drive plates, driven

plates and dish plate.

SATB73A

AT-229
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EM

LG

EC

e
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REPAIR FOR COMPONENT PARTS

Low & Reverse Brake (Cont'd)

3. Remove low one-way clutch inner race, spring retainer and
return spring from transmission case.

SATB74A

4. Remove seal rings from low one-way clutch inner race.
5. Remove needle bearing from low one-way clutch inner race.

SAT875A]

6. Remove low and reverse brake piston using compressed air.
7. Remove oil seal and D-ring from piston.

SATE76A

INSPECTION

Low and reverse brake snap ring and spring retainer
e Check for deformation, or damage. :

Low and reverse brake return springs

e Check for deformation or damage. Also measure free length
and outside diameter.

Inspection standard:
Refer to SDS, AT-263.

D : Quter diameter

? : Free length

SATS829A

888
AT-230



REPAIR FOR COMPONENT PARTS
: Low & Reverse Brake (Cont’d)
Thickness Low and reverse hrake drive plates
o Check facing for burns, cracks or damage.
_ & Measure thickness of facing.
Facing Thickness of drive plate:
Standard value
1.6 mm (0.063 in})
Wear limit
Core plate 1.4 mm (0.055 ln)
e [f not within wear limit, replace.

SAT845A

SATB78A

SAT112B

SAT879A

Low one-way clutch inner race

Check frictional surface of inner race for wear or damage.
e |[nstall a new seal rings onto low one-way clutch inner race.
¢ Be careful not to expand seal ring gap excessively.
¢ Measure seal ring-to-groove clearance.
Inspection standard:
Standard value
0.10 - 0.25 mm (0.0039 - 0.0098 in)
Allowable limit
0.25 mm (0.0098 in)
o |f not within aliowable limit, replace low one-way clutch inner
race.
ASSEMBLY
1. Install bearing onto one-way clutch inner race.
e Pay attention to its direction — Black surface goes to rear
side.
e Apply petroleum jelly to needie bearing.
2. Install oil seal and D-ring onto piston.
e Apply ATF to oil seal and D-ring.

AT-231

A

EM

LG
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REPAIR FOR COMPONENT PARTS

[

o

(

SATE84A|

Low & Reverse Brake (Cont’d)
3. Install piston by rotating it slowly and evenly.
e Apply ATF to inner surface of transmission case.

4. Install return springs, spring retainer and low one-way clutch

inner race onto transmission case.

5. Install dish plate, low and reverse brake drive plates, driven
plates and retaining plate.

6. Install snap ring on transmission case.

7. Check operation of low and reverse brake clutch piston. Refer
to “DISASSEMBLY", AT-229.

8. Measure clearance between retaining plate and snap ring.
If not within aflowable limit, select proper retaining plate.
Specified clearance:
Standard
0.8 - 1.1 mm (0.031 - 0.043 in)
Allowable limit
2.3 mm (0.091 in)
Retaining plate:
Refer to SDS, AT-265.

9. Install low one-way clutch inner race seal ring.

e Apply petroleum jelly to seal ring.
e Make sure seal rings are pressed firmly into place and

held by petroleum jeliy.

AT-232



REPAIR FOR COMPONENT PARTS

Forward Clutch Drum Assembly

SEC. 315

Forward clutch drum assembly

Needle bearing
/ Snap ring  Low one-way clutch

SAT211GA

SATBYA

SATB92A

Side plate
‘ @/ Snap ring
DISASSEMBLY

1. Remove snap ring from forward clutch drum.
2. Remove side plate from forward clutch drum.

3. Remove low one-way clutch from forward clutch drum.

4. Remove snap ring from forward clutch drum.

5. Remove needle bearing from forward clutch drum.

INSPECTION

Forward clutch drum
¢ Check spline portion for wear or damage.

e Check frictional surfaces of low ane-way clutch and needle

bearing for wear or damage.

AT-233
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REPAIR FOR COMPONENT PARTS
Forward Clutch Drum Assembly (Cont’d)

Needle bearing and low one-way clutch
e Check frictional surface for wear or damage.

SAT893A

ASSEMBLY
1. Insiall needle bearing in forward clutch drum.

. 2. Install snap ring onto forward clutch drum.
"lr(l % 'ﬂ‘.‘ '

SAT214G

3. Instali low one-way clutch onto forward clutch drum by push-
ing the roller in evenly.

SATE94A

¢ Install low one-way clutch with flange facing rearward.

SAT895A

4. Install side plate onto forward clutch drum.
5. Install snap ring onto forward clutch drum.

SATS87A

o AT-234




REPAIR FOR COMPONENT PARTS

Rear Internal Gear and Forward Clutch Hub

SEC. 315

— Rear internal gear {with forward one-way clutch inner race}

— Thrust washer ®

— Forward clutch hub {(with forward one-way clutch outer race)

— Snap ring

Farward one-way clutch

Snap ring

End bearing

EFAE): Apply petroleum jelly.

SATBI6AA

DISASSEMBLY

ward.

SATBI7A

2. Remove thrust washer from rear internal gear.

SATB98A

3. Remove snap ring from forward clutch hub.

SAT899A

AT-235

1. Remove rear internal gear by pushing forward clutch hub for-
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REPAIR FOR COMPONENT PARTS

SATH00A

SATI01A

SATI02A

SATO03A

Rear Internal Gear and Forward Clutch Hub
(Cont'd)

4. Remove end bearing.

5. Remove forward cne-way clutch and end bearing as a unit
from forward clutch hub.

6. Remove snap ring from forward clutch hub.

INSPECTION
Rear internal gear and forward clutch hub

® (Check gear for excessive wear, chips or cracks.

e Check frictional surfaces of forward one-way clutch and thrust
washer for wear or damage.

e Check spline for wear or damage.

Snap ring and end bearing
e Check for deformation or damage.

AT-236



REPAIR FOR COMPONENT PARTS

SAT01A

SATO04A

SATO06A

SATI07A

SATIDSA

Rear Internal Gear and Forward Clutch Hub

(Cont’d)

ASSEMBLY

1. Install snap ring onto forward clutch hub.

2. Install end bearing.

3. Install forward one-way clutch onto clutch hub.

¢ Install forward one-way clutch with flange facing rearward.

4. Install end bearing.

5. Install snap ring onto forward clutch hub.

6. Install thrust washer onto rear internal gear.

e Apply petroleum jelly to thrust washer.

e Securely insert pawis of thrust washer into holes in rear
internal gear.

7. Position forward clutch hub in rear internal gear.

8. After installing, check to assure that forward clutch hub rotates

clockwise.

AT-237
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REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembiy

SEC. 315

Return spring @ Return spring©

D-ring Q
Gasket 8

OD servo
pisten retainer

Servo piston spring retainer

O-ring @

Return spring (B)

Piston stem

D-ring @ O-ring Q

0 YT

-ring (large) Servo piston retainer

Band servo piston . Apply ATF.

Serve cushion spring retainer

SATOCS8AC

#

DISASSEMBLY ‘

1. Block one oil hole in OD servo piston retainer and the center
hole in OD band servo piston.

2. Apply compressed air to the other cil hole in piston retainer to
remove OD band servo piston from retainer.

3. Remove D-ring from OD band servo piston.

SATI09A

4. Remove band servo piston assembly from servo piston
retainer by pushing it forward.

SATI10A]
5. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, remove E-ring.
E-ring
SATS11A

AT-238



REPAIR FOR COMPONENT PARTS

@,

SAT912A

SAT913A

2

SAT914A

Piston stem

Servo cushion spring retainer .
pring SATO15A

Spring

Spring (A)

T Spring (©)

SATI16AA

Band Servo Piston Assembly (Cont’'d)

6. Remove servo piston spring retainer, return spring C and pis-

ton stem from band servo piston.

WA -

EM
7. Remove E-ring from band servo piston.

LG

EC |

FE |

GL

8. Remove servo cushion spring retainer from band servo piston.
9. Remove D-rings from band servo piston. M
10. Remove O-rings from servo piston retainer.

D |

INSPECTION

Pistons, retainers and piston stem
e Check frictional surfaces for abnormal wear or damage. BR |

RS

Return springs \

® Check for deformation or damage. Measure free length and

outer diameter, : HA
Inspection standard:
Refer to SDS, AT-263.

AT-239 ‘
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REPAIR FOR COMPONENT PARTS

Small dia.

Large dia.

SATAT7A

SATS19A

SATY20A

@,

SATI12A)

Band Servo Piston Assembly (Cont'd)

ASSEMBLY

1. install O-rings onto servo piston retainer.

e Apply ATF to O-rings.

e Pay attention to position of each O-ring.

2. Install servo cushion spring retainer onto band servo piston.

3. Install E-ring onto servo cushion spring retainer.

4. Install D-rings onto band servo piston.
e Apply ATF to D-rings.

5. Install servo piston spring retainer, return spring C and piston
stem onto band servo piston.

AT-240



REPAIR FOR COMPONENT PARTS

Band Servo Piston Assembly {Cont’d)

6. Place piston stem end on a wooden block. While pushing
servo piston spring retainer down, install E-ring.

[EM

7. Install band servo piston assembly onto servo piston retainer
by pushing it inward. LG

SATO21A

EC

FE

CL

SAT922A

8. Install D-ring on OD band servo piston. NIT

e Apply ATF to D-ring.

PD

SAT923A

9. Install OD band servo piston onto servo piston retainer by
pushing it inward.

BiR

ST |

RS

SAT924A

HA
EL \

B4

AT-241 899
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REPAIR FOR COMPONENT PARTS

Parking Pawl Components

SEC. 311-314

Parking rod )
Return spring

Parking pawl spacer
Parking pawl return spring Rear extension P:;I;tlng pawl
S
Parking pawf

Parking actuator support
Parking pawl shatt

oW

[ 24 - 29 N-m ;;

(2.4 - 3.0 kg-m, 17 - 22 ft-Ib)

G
' Snap ring @

Parking gear

Qutput shaft

SAT225HAJ

DISASSEMBLY
1. Slide return spring to the front of rear extension flange.

2. Remove return spring, pawl spacer and parking pawl from rear
extension.
3. Remove parking pawl shaft from rear extension.

4. Remove parking actuator support and rod guide from rear
extension.

SAT228H

AT-242



REPAIR FOR COMPONENT PARTS
Parking Pawl Components {Cont’d)
INSPECTION

Parking pawl and parking actuator support
e Check contact surface of parking rod for wear.

Gl
MA
[EM
ASSEMBLY
1. Instali rod guide and parking actuator support onto rear exten- LG
sion.
2. Insert parking pawl shaft into rear extension. =
|
|
FE
CL

3. Install return spring, paw! spacer and parking paw! onto park-
ing pawi shaft. MIT

PD

FA

s}

4. Bend return spring upward and instali it onto rear extension. g4

BR

RS

BT

AT-243



ASSEMBLY

Assembly (1)

1. Install manual shaft components.

a. Instali oil seal onte manual shaft.

o Apply ATF to oil seal.

e Wrap threads of manual shaft with masking tape.

b. Insert manual shaft and oil seal as a unit into transmission
case.

c. Remove masking tape.

d. Push oil seal evenly and install it onto transmission case.

e. Align groove in shaft with drive pin hole, then drive pin into
position as shown in figure at left.

SATI33A

f.  Install detent spring and spacer.
While pushing detent spring down, install manual plate onto
manual shaft.

0 -

Detent spring

h. Install iock nuts onto manual shaft.

SATI36A

202 AT-244




ASSEMBLY

Front
2 - 3) =
Accumulatar 3=>4 N>R
piston Accumnulator

(N> D) (1> 2)
Accumulator Accumulator
piston @ piston @

hag =R~

SAT523GA

—— = 7 —

\ N SATO3BA

J piston (&)

U

[l — =
/ | J (I (J
Accumulator - Accumulator

Accumulator Piston {© Accumutator
piston

= %ﬁe =

Thr ~— 7.
{ SATI39AA

SATS41A

]
W SATY42A

Assembly (1) (Coht’d)

2. Install accumulator piston.

a. Install O-rings onto accumulator piston.

e Apply ATF to O-rings.

Accumulator piston O-rings

Unit: mm (in}
Accumulator ® ® ®

Small diameter end 29 (1.14) 32 (1.26) 45 {(1.77) 29 (1.14)
Large diameter end 45 (1.77) 50 (1.97) 50 {1.97) 45 (1.77)

b.

C.

3.
a.

Install return spring for accumulator A onto transmission case.

Free length of return spring:
Refer to SDS, AT-263.

Install accumulator pistons @, ®, © and @©.

Apply ATF to transmission case.

Install band servo piston.
Install return springs cnto servo piston.

Install band servo piston onto transmission case.
Apply ATF to O-ring of band servo piston and fransmis-

sion case.

Install gasket for band servo onto transmission case.

AT-245
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A
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ASSEMBLY

SAT940A

STO7870000
{(J437068)

SATH43A

Forward clutch drum

SAT944A

SAT454A

Hole for
pawl

SATO46A

Assembly (1) (Cont’d)

d. Install band servo retainer onto transmission case.

4, Install rear side cluich and gear components.
a. Place transmission case in vertical position.

b. Slightly lift forward clutch drum assembly. Then slowly rotate it
clockwise until its hub passes fully over clutch inner race inside
transmission case.

c. Check to be sure that rotation direction of forward clutch
assembly is coivect.

d. Install thrust washer onto front of overrun clutch hub.

e Apply petroleum jelfy to the thrust washer.
¢ Insert pawls of thrust washer securely into holes in over-
run clutch hub.

AT-246



ASSEMBLY

SAT94TA]
SAT94BA
SAT949A
5107870000
(J37068)
SATE27G
SAT951A

Assembly (1) (Cont d)

e.

f.
3

g. Check that overrun cluich hub rotates as shown while holding

h.

Install overrun clutch hub onto rear internal gear assembly.

Instal! needle bearing onto rear of overrun clutch hub.
Apply petroleum jelly to needle bearing.

forward clutch hub.

Place transmission case into horizontal position.

MA
EM
LG
Ee
FE
CL
T
PD
FA

RS

Install rear internal gear, forward clutch hub and overrun clutch BT

hub as a unit onto transmission case.

AT-247
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ASSEMBLY .
Assembly (1) (Cont'd)

. j. Instail needle bearing onto rear internal gear.
¢ Apply petroleum jelly to needle bearing.

SATO52A

K. Install bearing race onto rear of front internal gear.

® Apply petroleum jelly to bearing race.
e Securely engage pawis of bearing race with holes in front

internal gear.

SATI53A

| Install front internal gear on transmission case.

SAT954A

Adjustment

When any parts listed in the following table are repiaced, totai end
play or reverse clutch end play must be adjusted.

Part name Total end play Heversilzlstch end
Transmission case . .
Low one-way clutch inner race . .
Cverrun clutch hub . .
Rear internal gear * .
Rear planetary carrier . .
Rear sun gear . .
Front planetary carrier . .
Front sun gear . .
High clutch hub . .
High clutch drum . .
Qil pump cover . .
Reverse clutch drum — .

906 AT-248



ASSEMBLY

SATI74A

Rear h Front

Black side goes to front.
SATIGTA

SATIG9A

Front planetary carrier

Forward clutch drum

SATE70A,

SAT204B

Adjustment (Cont"d)

1. Install front side clutch and gear components.
a. Install rear sun gear on transmission case.

& Pay attention to its direction.

Install needle bearing on frant of front pianetary carrier.
Apply petroleum jelly to needle bearing.
Install needle bearing on rear of front planetary carrier.

Apply petroleum jelly to bearing.
Pay attention to its direction — Black side goes to front.

oo O 0T

d. While rotating forward clutch drum clockwise, install front plan-
etary carrier on forward clutch drum.

e Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembly.

e. Install bearing races on rear of clutch pack.

Apply petroleum jelly to bearing races.
e Securely engage pawls of bearing race with hole in clutch

pack.

AT-249

A

EM

LG

[Fle

CL

M

PD

FA

BR

ST

RS

BT
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EL
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ASSEMBLY

Adjustment (Cont’d)

f. Piace transmission case in vertical position.

SATIT2A

g- Install clutch pack into transmission case.

SATI73A

2. Adjust total end play.
Total end play “T,’":
0.25 - 0.55 mm (0.0098 - 0.0217 in)

Qil pump

:VﬁT'

T ;
Clutch pack  Bearing Needle bearing
race SATO75A

{J34291-5) a. With needle bearing installed, place J34291-1 (bridge),

Lock J34291-2 (legs} and the J34291-5 (gauging cylinder) onto oil

ﬁ/—uuzm-?_) pump. The long ends of legs should be placeq nrml_y on

machined surface of oil pump assembly. The gauging cylinder

E should rest on top of the needle bearing. Lock gauging cylin-
F\mmw der in place with set screw.

Needle bearing

—_ [=]
< SATg76A

b. Install J34291-23 (gauging plunger) into gauging cylinder.

SATYTVA

908 AT-250



ASSEMBLY

SATI78A

Feeler gauge

SATO79A

Qil pump Thrust
assembly R ]

Clutch pack SATOB0A

SAT981A

{J34291-23)

SATO82AA

Adjustment (Cont’d)

c. Install original bearing race inside reverse clutch drum. Place
shim selecting gauge with its legs on machined surface of
transmission case (no gasket). Allow gauging plunger to rest
on bearing race. Lock gauging plunger in place with set screw.

d. Remove Tool and use feeler gauge to measure gap between
gauging cylinder and gauging plunger. This measurement
should give exact total end play.

Total end play “T,”:
0.25 - 0.55 mm (0.0098 - 0.0217 in)

e |f end play is out of specification, decrease or increase thick-
ness of oil pump cover bearing race as necessary.

Available oil pump cover bearing race:
Refer to SDS, AT-265.

3. Adjust reverse clutch drum end play.
Reverse clutch drum end play “T,":
0.55 - 0.90 mm (0.0217 - 0.0354 in)

a. Place J34291-1 (bridge), J34291-2 (legs) and J34291-5 (gaug-
ing cylinder) on machined surface of transmission case (no
gasket). Allow gauging cylinder to rest on front thrust surface
of reverse clutch drum. Lock cylinder in place with set screw.

b. Install J34291-23 (gauging plunger) into gauging cylinder.

AT-251

MA
EM
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EC
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T |
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ASSEMBLY

Lock

SATOI83A

Feeler gauge
SATY84A

SAT216B|

d

Pliers location

SN

SATISTA

Adjustment (Cont’d)

C.

Install original thrust washer on oil pump. Place shim setting
gauge legs onto machined surface of oil pump assembly. Allow
gauging plunger to rest on thrust washer. Lock plunger in place
with set screw.

Use feeler gauge to measure gap between gauging plunger
and gauging cylinder. This measurement should give you exact
reverse clutch drum end play.
Reverse clutch drum end play “T,”:
0.55 - 0.90 mm {0.0217 - 0.0354 in)
If end play is out of specification, decrease or increase thick-
ness of oil pump thrust washer as necessary.
Availabie oil pump thrust washer:
Refer to SDS, AT-265.

Assembly (2)

1.
d.

Install output shaft and parking gear,

Insert output shaft from rear of transmission case while slightly
lifting front internal gear.

Do not force output shaft against front of transmission
case.

Carefully push output shaft against front of transmission case.
Install snap ring on front of output shaft.

Check to be sure output shaft cannot be removed in rear
direction.

Install needle bearing on transmission case.
Pay attention to its direction — Black side goes to rear.
Apply petroleum jelly to needle bearing.

AT-252



ASSEMBLY
Assembly (2) (Cont'd)

d. Install parking gear on transmission case.

e. Install snap ring on rear of output shatft.
e Check to be sure output shaft cannot be removed in for- LG
ward direction.

EC

FE

oL
SATOB0A

2. Install rear extension.
a. Install oil seal on rear extension.

¢ Apply ATF to oil seal.

5733200000
(J26082)

PD

FA

SATE28G)

b. Install O-ring on revolution sensor. RA
e Apply ATF to O-ring.
¢. Install revolution sensor on rear extension. BR

RS

SAT191B|

BT

d. Install rear extension gasket on transmission case.

A

EL

SATI63A




912

ASSEMBLY

' SAT189B

Qil groove

SATO74A

Rear qummp Fron
it i

Black side goes to front.
SATSETA

SATI69A

Assembly (2) (Cont’d)

e. Install parking rod on transmission case.

f. Install rear extension on transmission case.

Install front side cluich and gear components.
Install rear sun gear on transmission case.

e Pay attention to its direction.

® 0

Make sure needle bearing is on front of front planetary carrier.
Apply petroleum ielly to needie bearing.
Make sure needle bearing is on rear of front planetary carrier.

Apply petroleum jelly to bearing.
Pay attention to its direction — Black side goes to front.

¢ 9 O e T

d. While rotating forward clutch drum clockwise, instail front plan-
etary carrier on forward clutch drum.

AT-254



ASSEMBLY

- / Front planetary carrier

Al Forward clutch drum

B —a|

SATI70A

SATI71A

Wooden block

SAT2208

SATOB6A

Assembly (2) (Cont'd)

e Check that portion A of front planetary carrier protrudes
approximately 2 mm (0.08 in) beyond portion B of forward
clutch assembily.

e. Make sure bearing races are on front and rear of clutch pack.

o Apply petroleum jelly to bearing races.
e Securely engage pawls of bearing races with holes in

clutch pack.

f. Install clutch pack into transmission case.

4. Install brake band and band strut.
a. Install band strut on brake band.

e Apply petroleum jelly to band strut.

b. Place brake band on periphery of reverse clutch drum, and
insert band strut into end of band servo piston stem.

AT-255
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ASSEMBLY

SATIB7A

SATOBBA

SATO89A

SATO91A

Assembly (2) (Cont’d)

C.

5.

6.

®T e~

c.

d.

Install anchor end bolt on transmission case. Then, tighten
anchor end bolt just enough se that reverse clutch drum (clutch
pack) will not tilt forward.

Install input shaft on transmission case.
Pay attention to its direction — O-ring groove side is front.
Install gasket on transmission case.

Install oil pump assembly.
Install needle bearing on oil pump assembly.

Apply petroleum jelly to the needle bearing.
Install selected thrust washer on oil pump assembly.
Apply petroleum jelly to thrust washer.

Carefully install seal rings into grooves and press them into the
petroleum jelly so that they are a tight fit.

Install O-ring on oil pump assembly.
Apply petroleum jelly to O-ring.
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SAT992A]

SATG93A

Transmission case Qil pump assembly

Approximately
1 mm (0.04 in) '

Inserting direction

SATI94A)

SAT114B)

SAT387C

Assembly (2) (Cont’d)

e.

8.

9.

Apply petroleum jelly to mating surface of transmission case
and oil pump assembly.

Install oil pump assembly.
Install two converter housing securing bolts in bolt holes
in oil pump assembly as guides.

Insert oil pump assembly to the specified position in
transmission, as shown at left.

Install O-ring on input shaft.
Apply ATF to O-rings.

Instail converter housing.

Apply recommended sealant {(Genuine anaerobic liquid
gasket, Three Bond TB1215, Locktite Part No. 51813 or
equivalent) to outer periphery of bolt holes in converter hous-
ing.

Do not apply too much sealant.

AT-257

WA

EM

LC

=C

CL

PD

A

915



916

ASSEMBLY

SATO98A

SATOG9A,

SATO01B]

SAT115B8

Assembly (2) (Cont’d)

b.

—

S e =

Apply recommended sealant (Genuine anaerobic liquid
gasket, Three Bond TB1215, Locktite Part No. 51813 or
equivalent) to seating surfaces of bolts that secure front of
converter housing.

Install converter housing on transmission case.

. Adjust brake band.

Tighten anchor end bolt to specified torgue.
Anchor end bolt:
:4-6Nm
(0.4 - 0.6 kg-m, 35 - 52 in-lb)
Back off anchor end boit two and a half turns.

While holding anchor end pin, tighten lock nut.

. Install terminal cord assembly.

Install O-ring on terminal cord assembly.

Apply petroleum jelly to O-ring.

Compress terminal cord assembly stopper and install terminat
cord assembly on transmission case.
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ASSEMBLY
Assembly (2) (Cont’d)

12. Install controf valve assembly.
a. Install accumulator piston return springs ®, © and ©.
Free length of return springs:
Refer to SDS, AT-263.
@l
A
EV]
b. Install manual valve on contro! valve.
e Apply ATF to manual valve. LG
EC
FEE
Gl
SATO05B
c. Place control valve assembly on transmission case. Connect
solenoid connector for upper body. M
d. Install connector clip.
PD
FA
SATODEB
e. Install control valve assembly on transmission case. RBA
Front f.  Install connector tube brackets and tighten bolts & and ®.
Tube bracket— <P Tube bra/cket e Check that terminal assembly does not catch.
®‘\ Boit symbol emm (in)@% ) BR
® 33 (1.30)
45 (1.77) ST
RS
BT
(R
EL
DX
SAT353B:
917
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ASSEMBLY

SATOD9B

Conneclor

SATO10B|

SAT384G

Assembly (2) (Cont’d)

g. Install O-ring on oil strainer.
e Apply petroleum jelly to O-ring.
h. Install oil strainer on controi valve.

i. Securely fasten terminal harness with clips.

ji. Install torque converter clutch solenoid valve and A/T fluid tem-
perature sensor connectors.

13. Install cil pan.
a. Attach a magnet to oil pan.

b. Install new oil pan gasket on transmission case.

¢. Install oil pan and bracket on transmission case.

e Always replace ol pan bolts as they are self-sealing bolts.

e Before installing bolts, remove traces of sealant and oil
from mating surface and thread holes.

¢ Tighten four bolts in a criss-cross pattern to prevent dis-

location of gasket.
d. Tighten drain plug.
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ASSEMBLY
Assembly (2) (Cont’'d)

| I i 1 14. Install inhibitor switch. B

a. Check that manual shaft is in “1” position.
b. Temporarily instail inhibitor switch on manual shaft.
¢. Move manual shaft to “N”.

d. Tighten bolts while inserting 4.0 mm (0.157 in) dia. pin verti-
cally into locating holes in inhibitor switch and manua! shaft. LG

SATO14B

15. Install torque converter.

a. Pour ATF into torque converter. T

e Approximately 2 liters (2-1/8 US qt, 1-3/4 Imp qt) of fluid
are required for a new torque converter.

e When reusing old torque converter, add the same amount
of fluid as was drained.

PO
FA
SAT428DA
Notch in torque | ., Notch in b. Install torque converter while aligning notches and oil pump.  &A
converter ):Sgi[pump
N AR
c R

TG
ST
RS
SAT0166B
e c. Measure distance A to check that torque converter is in proper Efl
@/@_@ h\ A position. :
fr% = \ Distance “A’™": HA
i /\ \ - 26.0 mm (1.024 in) or more e
. : W ﬁ? //Lfg
f STrmg_M?ng El
'DistancﬂeH‘ALﬁ = -
TNy A i
By
919
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SERVICE DATA AND SPECIFICATIONS (SDS)

General Specifications

Engine KAZ24DE
Automatic transmission modei RE4R01A
Transmission model code number 44X63
Stall torque ratio 20:1
Transmission gear ralio
1st 2,785
2nd 1.545
Top 1.000
QD 0.694
Reverse 2272

Recommended oil

Nissan Matic “D” {Continental
U.S. and Alaska} or Genuine

Nissan Automatic Fransmission

Fluid {Ganada)*

Oil capacity

£ (US qt, Imp qt)

8.3 (8-3/4, 7-1/4)

*: Reler to MA seclion (“Fluids and Lubricants”, “RECOMMENDED
FLUIDS AND LUBRICANTS”).

SHIFT SCHEDULE
Vehicle speed when shifting gears

Specifications and Adjustment

Vehicle speed km/ (MPH)
Throttle position
D, = D, D, — D, D, - D, Dy— Dy D, — D, D, > D, 1, =1,
Full throttle 48 - 52 92 - 100 149 - 159 143 - 153 86 - 94 40 - 44 53 - 57
. (30 - 32) {57 - 82) (93 - 99} (89 - 95) (53 - 58) (25 - 27) {33 - 35)
Hall thrott 35-39 72-78 112- 120 56 - 64 27 - 33 10 - 14 53 - 57
&t throttle (22 - 24) (45 - 48) (70 - 75) (35 - 40) 07 - 21) - 9) (33 - 35)
Vehicle speed when performing and STALL REVOLUTION
releaSIng |OCk—Up Stall revolution rpm
Overdrive Vehicle speed km/h (MPH) 2,050 - 2,250
Throttle .
position [Csor:gol:l)ossv::tgr:} Lock-up Lock-up
iy " " FF‘I
on 0 LINE PRESSURE
ON 112 -120 107 - 115 X S
D] {70 - 75} {66 - 71) Engine speed Line pressure kPa (kg/cm?®, psi)
Full throtile OFF 91 - 99 86 - 94 rpm D, 2 and 1 positions R position
Dy (57 - 62) {53 - 58) i
431 - 471 588 - 628
ON 112 - 120 107 - 115 Idle (4.40 - 4.80, 62.6 - (6.0 -6.4, a5 - 91)
Half throftl [D.] {70 - 75) (66 - 71} 68.3)
alf throttle oFF 91 99 % -04 1,020 - 1,098 1,422 - 1,500
[DJ] (57 - 62) (53 - 58) Stall {10.4 - 11.2, 148 - {145 - 15.3, 206 -
159) 218)
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont'd)

RETURN SPRINGS

Unit: mm {in)
Pars Part No. Free length Quter diamater
@  Torque converter relief valve spring 31742-41X23 38.0 {1.496) 9.0 (0.354)
@  Pressure regulator valve spring 31742-41X24 44.02 (1.733) 14.0 (0.551)
@  Pressure maodifier valve spring 31742-41X19 31.95 (1.2579) 6.8 (0.268)
@  Shuttle shift valve D spring 31762-41X01 25.0 {0.984) 7.0 (0.276)
&  4-2 sequence valve spring 31756-41X00 29.1 (1.1486) 6.95 (0.2736}
(®  Shift valve B spring 31762-41X01 25.0 (0.984) 7.0 (0.276}
Upper body | @  4-2 relay valve spring 31756-41X00 29.1 (1.146) 6.95 (0.2736)
Shift valve A spring 31762-41X01 25.0 (0.984} 7.0 (0.278)
\?:I\!::eml @  Overrun clutch control valve spring 31762-41X03 23.6 (0.929) 7.0 (0.276)
G  Overrun clutch reducing valve spring 31742-41X20 32.5 (1.280) 7.0 (0.276)
(p  Shuttle shift valve S spring 31762-41X04 51.0 {2.008) 5.65 (0.2224)
@  Pilot valve spring 31742-41X13 257 (1.012) 9.1 (0.358)
@  Torgue cenverter clutch control valve spring 31742-41X22 18.5 (0.728) 13.0 {0.512)
@  Modifier accumulator valve spring 31742-27X70 31.4 (1.236) 9.8 (0.386)
Lower body & 15t reducing valve spring 31756-41X05 25.4 (1.000) 6.75 {0.2657)
@  3-2 timing valve spring 31742-41X06 23.0 {0.906) 6.7 (0.264)
@  Servo charger valve spring 31742-41X06 © 23.0 (0.906) 6.7 (0.264)
Reverse clutch 16 pcs 3(1:32;6;;1:'(32 19.7 {0.776) 11.6 (0.457)
High clutch 10 pes 3(1552;8":13233 24.2 (0.953) 11.6 (0.457)
rg‘xﬁﬂc;ﬂf:h) 20 pos 3(1::511;113730 35.77 (1.4088) 9.7 {0.382)
Low & reverse brake 18 pos 3:::;?&30 22.3 (0.878) 11.2 (0.441)
Spring & 31605-11X05 45.6 (1.795) 34.3 (1.350)
Band servo Spring 31605-41X00 53.8 (2.118) 40.3 (1.587)
Spring © 31605-41X01 29.7 (1.169) 27.6 (1.087)
Accumulator & 31605-41X02 43.0 (1.693) 18.0 (0.709)
Accumulator Accumulator 31605-41X10 66.0 {2.598) 20.0 (0.787)
Accumuiator © 31605-41X09 45.0 (1.772) 29.3 (1.154)
31605-41X06 68.4 (2.299) 17.3 (0.681)

Accumulator &)

AT-263
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

ACCUMULATOR O-RING

Diameter mm {in)

Forward clutch

Number of drive plates

Number of driven plates

Accumulator

® © @
Smali diameter end | 29 (1.14) | 32 (1.26) | 45 (1.77) | 29 (1.14}
Large diameter end | 45 (1.77) | 50 (1.97) | 50 {(1.97) | 45 (1.77)

CLUTCHES AND BRAKES

Reverse clutch

Thickness of drive plate

Number of drive plates 2
Number of driven plates 2
Thickness of drive plate
mm {in)
Standard 2.0 (0.079)
Wear limit 1.8 (0.071)
Clearance mm {in}
Standard 0.5-0.8 (0.020 - 0.031)
Allowable limit 1.2 (0.047)
Th'Ck",e S8 Part number
mm (in)
. . 4.8 (0.189) 31537-42X02
Thicknass of retaining plate 5.0 (0.197) 31537-42X03
5.2 {0.205) 31537-42X04
5.4 (0.213) 31537-42X05
5.6 (0.220) 31537-42X06
High clutch
Number of drive plates 4
Number of driven plates 7
Thickness of drive plate
mm {in}
Standard 1.6 {0.063)
Wear limit 1.4 (0.055)
Cl_earance mm (in)
Standard 1.8 - 2.2 (0.071 - 0.087)
Allowable limit 3.0 (0.118)
Thlcknfa 55 Part number
mm (in)
. . 3.4 (0.134) 31537-41X71
Thickness of retamlng plate 3.6 (0142) 31537-41X61
3.8 (0.150) 31537-41X62
4.0 (0157} 31537-41X63
4.2 (0.165) 31537-41%64

mm {in}
Standard 1.6 (0.063)
Wear limit 1.4 (0.055)
Clearance mm {in)
Standard 0.35 - 0.75 {(0.G138 - 0.0285)
Allowable limit 1.85 (0.0728)
Thickn_ess Part number
mm (in)
8.0 (0.315) 31537-41X00
8.1 (0.319) 31537-42X60
8.2 {0.323) 31537-41X01
8.3 (0.327) 31537-42X61
8.4 (0.331) 31537-41X02
Thickness of retaining piate 8.5 (0.335) 11537-42X62
8.6 (0.339) 31537-41X03
8.7 (0.343) 31537-42X63
8.8 (0.346) 31537-41X04
8.9 (0.350) 31537-42X64
9.0 {0.354) 31537-41X05
9.1 (0.358) 31537-42X65
9.2 (0.362) 31537-41X06
Number of drive plates
Number of driven plates
Thickness of drive plate
mm (in)
Standard 2.0 (0.079)
Wear limit 1.8 (0.071})
Clearance mm {in)
Standard 1.0 - 1.4 (0.039 - 0.055)
Aliowable limit 2.0 (0.079)
Thickn_ess Part number
mm {in}
4.2 (0.165)} 31537-41X80
Thickness of retaining plate 4.4 (0.173) 31537-41X81
4.6 (0.181) 31537-41X82
4.8 (0.189) 31537-41X83
5.0 (0.197) 315637-41X84
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SERVICE DATA AND SPECIFICATIONS (SDS)

Specifications and Adjustment (Cont’d)

TOTAL END PLAY

LLow & reverse brake |
i [ 0.25 - 0.55 mm
Number of drive plates 6 Total end play T, (0.0098 - 0.0217 in)
Number of driven plates 8 Thickness
- - ) Part number
Thickness of drive plale mm {in} @ﬂ
mm {in} 0.8 (0.031) | 31435-41X01
Standard 1.6 {0.063) Thickness of oil pump cover bear- | 1.0 (0.039) 31435-41X02
o ing race 1.2 (0.047) | 31435441%03 A
Waar limit 1.4 (0.055) 1.4 (0.055) 31435-41X04
Clearance mm (in) 1.6 {(0.063) 31435-41X05
1.8 {0.071) 31435-41X06
Standard 0.8 - 1.1 (0.031 - 0.043) 2,0 (0.079) 31435-41X07 EM
Allowable limit 2.3 {0.091)
ol I REVERSE CLUTCH DRUM END PLAY LC
Reverse clutch drum end play 0.55 - 0.90 mm
7.0 (0.278) 31667-41X12 S, (0.0217 - 0.0354 in)
7.2 (0.283) | 31667-41X13 - =6
7.4(0291) | 31667-41X14 Thickness Part number
7.6 (0.299) 31667-41X07 mm {in)
Thickness of retaining plate 7.8 (0.307) 31667-41X08 0.9 (0.035) 3162821X01 =g
8.0 (0.315) 31667-41X00 Thickness of oil pump thrust 1.1 (0.043) 31528-21X02 r&
82(0323) | 31667-41X01 washer 13 (0.051) | 31528-21X03
8.4 (0.331) | 31667-41X02 15(0.059) | 31528-21x04
8.6 {0.339) | 31687-41X03 CL
1.7 (0.067) 31528-21X05
8.8 (0.346) | 31667-41X04 19 (0075 | 31528-21X06
9.0 (0.354) 31667-41X05
9.2 (0.362) 31667-41X06 .
REMOVAL AND INSTALLATION MU
Manual trol link
Anchor end bolt tightening 4-6 anual control finkage
torque N-m (kg-m, in-lb) (0.4 -0.6, 35-52) Number of returning revolutions 1
- for lock nut
Number of returning revolu- 2.5
tions for anchor end bolt : Lock nut tightaning torque 11~ 15 N'm P@
(1.1 - 1.5 kg-m, 8 - 11 ft-ib)
Distance between end of ¢lutch .
O"" PUMP AND LOW ONE-WAY CLUTCH housing and torque converter 26.0 mm (1.024 in) or mare
Qil pump clearance mm {in) FA
Cam ring — oil pump
housing m
Standard 0.01 - 0.024 (0.0004 - 0.0009)
Rotor, vanes and control
piston — oil pump housing Fﬂ
Standard 0.03 - 0.044 (0.0012 - 0.0017)
Seal ring clearance mm (in) ST
Standard 0.10 - 0.25 (0.0039 - 0.0098)
Allowable limit 0.25 (0.0088) BS
BT
A
EL
DX
|
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